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Results Median weight in 6wk males (M6) and females (F6), 10wk 
males (M10) and females (F10) was 197g(range,142–230), 131g 
(121–135), 316g(274–365) and 206g(191–210) respectively. Median 
anogenital distance (AGD) in M6, F6, M10, F10 was 2.46cm  
(1.89–2.9), 1.17cm(1.04–1.19), 3.25cm(2.8–3.6) and 1.33cm(1.07–1.60). 
Median serum testosterone in M6 and M10 were 1.33ng/ml  
(0.23–5.45) and 3.36ng/ml(1.75–8.26). 14 metabolites were identi-
fied in the occipitofrontal cortex. FWHM range was within the opti-
mal range at 12–38Hz. In M6, myo-inositol ratios showed a positive 
association with circulating testosterone (p = 0.04), and AGD  
was correlated with phosphocreatine (p = 0.033) and glutamate 
(p = 0.045). There was a difference between M6 and F6 in 3 metabo-
lite ratios: phosphocholine (p = 0.014), lactate (p = 0.046) and NAA 
(p = 0.005). In addition, in males, there was an increase from 6wks 
to 10wks in 3 metabolite ratios: taurine (p = 0.025), myo-inositol 
(p = 0.012) and phosphocholine (p = 0.005).
Conclusions MRS is a reliable tool for studying the brain in matur-
ing rats and may be a useful tool for studying the link between lon-
gitudinal changes in sex steroids and brain development.

EndocrinE LatE-EffEcts Post-HaEmatoPoiEtic 
stEm cELL transPLant(Hsct) in cHiLdrEn witH 
HaEmogLobinoPatHiEs

doi:10.1136/archdischild-2013-304107.107

1Y Baki, 2S Chakravorty, 1N Bridges, 2L Karnik, 2,3I Roberts, 2,3J de la Fuente, 1Y Moyo, 
1S Alexander. 1Paediatric Endocrinology, Chelsea and Westminster Hospital, London, 
UK; 2Division of Paediatrics, St Mary’s Hospital, London, UK; 3Centre for Haematology, 
Imperial College, London, UK

Children with haemoglobinopathies undergoing HSCT are not 
exposed to total body irradiation but have specific endocrine issues, 
especially pubertal and growth delay related to iron toxicity. Experi-
ence is growing in HSCT in patients with haemoglobinopathies 
worldwide, but data on endocrine late-effects is scanty.
Aims To evaluate the endocrine late-effects seen in children with 
β-thalassaemia major(β-thal) and sickle cell disease(SCD) post-
HSCT focusing on gonadal, growth and thyroid effects.
Methods A retrospective audit was undertaken of all NHS patients 
aged less than 18 years who underwent HSCT and late-effects fol-
low up at our centre from January 2001 to December 2011. The data 
was collected from hospital and electronic records.
Results 46 post-HSCT patients were identified; 29 with β-thal and 
17 with SCD amounting to a total of 232 follow-up years. One 
patient(SCD) died on day 20 post-HSCT. Male to female ratio was 
0.84(21/25). Median age at transplant was 8.68 years(range 2.2–17.6 
years). 41/45(91.1%) patients received busulphan and cyclophos-
phamide as part of their conditioning regime. The remaining 4 
received a reduced intensity regime(fludarabine, treosulfan, thio-
tepa and thymoglobulin). These patients have been excluded from 
late-effect analysis.

Gonadotrophins were abnormally raised in 10/22(45.5%) females 
and 4/19(21.1%) males during post-HSCT follow-up. More females 
9/16(56.3%) than males 1/10(10.0%) in the pubertal age group 
required either pubertal induction or sex steroid replacement. 
FSH(Mean 45.56U/L) was more elevated than LH(Mean 20.68U/L) 
in all 9 females, indicating ovarian damage. Estrogen was used for 
secondary amenorrhoea in 3 patients(all SCD).

Only 4/41(9.8%) patients had compensated hypothyroidism 
post-HSCT. None required treatment.

At least 2 points of growth data were available in 34/45 patients. 
SCD patients(mean height SDS-0.21) were taller than those with 
β-thal(mean height SDS-1.32) pre-HSCT. There was no significant 
change in height SDS during follow-up. Only 1 male(β−thal) had 
severe growth failure with a low IGF-1 but a normal GH stimula-
tion test. He responded well to empirical GH.
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Introduction Prenatal diagnosis (PND) via amniocentesis or chori-
onic villus sampling may result in the identification of a sex chro-
mosome abnormality, often as an incidental finding.
Aims To ascertain the incidence of sex chromosome abnormalities 
detected by prenatal diagnosis in the Grampian and the West of 
Scotland (WoS) regions and to determine the characteristics and 
outcomes of these cases.
Methods Retrospective review of all cases of prenatal diagnoses that 
revealed a sex chromosome abnormality between 2000 and 2012.
Results Over the period of 12 years, 166 positive cases were identi-
fied. The indication for PND was an abnormal ultrasound scan in 
95(57%), high-risk first trimester screening results in 31(19%), age 
related aneuploidy risk in 24(14%), maternal anxiety in 9(5%) and a 
family history of a chromosomal abnormality in 7(4%). Of the 166 
cases, 79(48%) cases were 45, X, 24(14%) were 47, XXY, 14(8%) 
were 48, XXX, 9(5%) were 45, X/46, XX,, 8(5%) had a structurally 
abnormal X chromosome, 7(4%) were 45X/46XY, 6(4%) were 48, 
XYY, 2(1%) were 46, XX/46XY and 17(11%) had other variations of 
sex chromosomes. Of the 166, 73(44%) pregnancies were termi-
nated and of these cases, 47(64%) had a karyotype of 45, X. An 
additional 7 pregnancies(4%) were associated with an intrauterine 
death and 5 of these were 45, X. Based on a combined birth rate of 
40,000 births per year for these regions, it is estimated that there 
was one positive case for 3,500 births and approximately half of 
these led to a live birth.
Conclusions 1:7000 births are associated with a prenatally diag-
nosed sex chromosome abnormality. 45, X is the most commonly 
encountered abnormality. Given the rare incidence, there is a need 
to improve our understanding of the care of these cases during the 
pregnancy as well as afterwards.
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Background By providing a non-invasive, functional insight, Mag-
netic Resonance Spectroscopy (MRS) has the potential to provide 
objective longitudinal data on mammalian brain development.
Aim To assess the sexual dimorphism in rodent brain chemistry 
and development using in vivo MRS.
Methods 26(19 male) Sprague-Dawley rats were scanned at 
6wks and 20(16 male) at 10wks using a 7TMRI scanner. Testoster-
one concentrations were measured by ELISA. Metabolites were 
expressed as a ratio to creatine and full width at half-maximum 
(FWHM) of the water peak was used as a guide to the reliability of 
the ratios.
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the 219 endocrine patients, 64(29%) were boys. In 129(59%) cases, 
a urine sample was collected to investigate early or exaggerated 
signs of adrenarche. Median age at test was 7.4yrs(1day-18yrs). 
Median and ranges of 2 steroid ratios used in the diagnosis of 
21-hydroxylase deficiency are demonstrated in the Table.

Abbreviations: 17HP: 17-hydroxypregnanolone, PT: pregnanetri-
olone, THE: tetrahydrocortisone, THF: tetrahydrocortisol.

abstract g97 table 1 

 <6months 6months – <10yrs 10yrs-18yrs

17HP/ 
(THE+THF+5alphaTHF)
Reference boys
Affected boys
Reference girls
Affected girls

0.014(0.005–0.08)
0.014(0.005–0.102)
0.11(0.025–0.005)
0.026(0.006–0.089)

0.005(0.00–0.25)
0.008(0.001–0.37)
0.006(0.00–0.033)
0.008(0.001–0.08)

0.025(0.003–0.08)
0.017(0.001–0.183)
0.011(0.003–0.069)
0.02(0.003–0.089)

PT/(THE+THF+5alphaTHF)
Reference boys
Affected boys
Reference girls
Affected girls

0.024(0.008–0.031)
0.046(0.003–0.186)
0.012(0.009–0.035)
0.039(0.013–0.187)

0.021(0.00–0.283)
0.027(0.003–0.103)
0.019(0.006–0.128)
0.039(0.005–0.351)

0.108(0.025–0.482)
0.049(0.019–0.693)
0.065(0.029–0.223)
0.085(0.044–0.299)

Conclusions These novel data show that reference ranges for uri-
nary steroid metabolite data need to be age matched. Most children 
with suspected disorders of steroid synthesis have a ratio which is 
within the reference range and the identification of outliers will lead 
to better targeting of genetic analyses.
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Introduction Obesity has medical, social, psychological, familial 
and dietary underpinnings. We report the results of multidisciplinary 
assessments in adolescent bariatric surgery patients in the UK.
Aim 1. Multidisciplinary assessment of patients prior to bariatric 
surgery. 2. Compare outcomes from bariatric surgery to conven-
tional treatment in the obesity clinic.
Methods 2F, 2M, mean age 14 yrs (12–18yrs) were selected for bar-
iatric surgery. One boy with Oestegenesis Imperfecta (OI) had 
decrease mobility secondary to excess weight. Mean BMI 45kg/m2 
(38–52 kg/m2). They were jointly assessed by a paediatrician and 
paediatric surgeon. Investigations completed: Full blood count, elec-
trolytes, Vitamin D, liver ultrasound, fasting insulin and glucose. 
Secondary assessment by dietetics and child psychiatry looked at as 
binge patterns, night eating, comorbid psychopathology and family 
functioning. Quality of life score (Impact on weight on Quality-
Kids IWQOL) and Becks Anxiety inventory (BAI) were performed. 
Operations were performed by a paediatric surgeon and experienced 
adult bariatric surgeon. Three had lap bands fitted, the boy with OI 
underwent a sleeve gastrectomy. Pre and post surgery data were 
 collected.
Results All surgical patients lost weight over 3 months. Mean loss 
-10kg/m2 (5–17 kg/m2). The non surgical group had a mean gain 
+1.9kg/m2 (–4 – 10 kg/m2). Improvement in clinical parameters 
was also seen: insulin resistance (HOMA-IR) fell from 4.5 to 1.7, 
mean systolic blood pressure (mmHg) dropped 139 to 126, mean 
waist circumference (cm) from 121 to 116 cm, hepatic steatosis dis-
appeared in 3 patients who demonstrated it and Vitamin D (µg/l) 
levels rose from 10 to 35.4. There were no significant complications. 
Constipation and nausea reported in 2 of the 4. All patients reported 
improvement in their well being. IWQOL improved mean scores in 
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Conclusion Hormonal evidence of gonadal failure is more com-
mon post-HSCT in females than males. Growth and thyroid adverse 
effects are rare. Children with haemoglobinopathy seem to have a 
decreased burden of endocrine late-effects post-HSCT compared 
with oncology patients.

a nationaL surVEy of EVaLuation and trEatmEnt 
of HyPErtEnsion in PaEdiatric PatiEnts witH 
diabEtEs
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Aims We conducted a postal survey of paediatric diabetic units in 
NHS Hospitals across the United Kingdom regarding their practise 
of evaluation and management of hypertension in paediatric 
patients with both Type 1 and Type 2 diabetes.
Methods A questionnaire was sent to different units across the 
UK. Addresses of units were identified from the directory of diabetic 
care 2008. Questionnaires were sent to 151 units in month of June 
2012. Response was awaited for 12 weeks. 69 responses were 
received. The data were analysed using Microsoft excel.
Results Out of 151 units 69 units replied, giving a response rate 
of 45%. Of the units that replied, 10% of the units have written 
guidelines. 88% of the units have some form of age and height 
based chart to identify hypertension. 50% of the units check blood 
pressure annually during diabetic annual review whilst other more 
frequently. Only 45% of the units consider microalbuminuria as a 
trigger to initiate investigation. 73% of the units undertake 
24 hours ambulatory blood pressure monitoring prior to starting 
antihypertensive therapy. For further confirmation and manage-
ment of hypertension 62% of the units refer these children for 
joint management with nephrologist. Our survey revealed a wide 
variation and inconsistencies in practise of evaluation and man-
agement of hypertension in this high risk patient group. There is 
also a variation in the choice of antihypertensive medication 
amongst different units.
Conclusion There is a need for national consensus on evaluation 
and management of hypertension in children with diabetes which 
will help in standardisation of the care and consequently reduce the 
morbidity related to its long term complications.

rangE of urinary stEroid mEtaboLitE ratios in 
cHiLdrEn undErgoing inVEstigation for susPEctEd 
disordErs of stEroid syntHEsis
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Background Calculation of a urinary steroid metabolite ratio 
(uSMR) may be a useful method of improving diagnostic yield 
when investigating disorders of steroid hormone synthesis.
Objective and hypothesis: To investigate the range of uSMR in 
children with suspected disorders of steroid hormone synthesis.
Population/Methods Ten ratios were calculated on steroid metab-
olite data analysed by GC-MS in urine samples collected between 
2008–2010 from 219 children who were undergoing investigations. 
To obtain reference data, urine samples were also analysed in 89 
children with no background of endocrine concerns and who had a 
urine sample collected at presentation to the hospital with an acute 
illness.
Results Of the 89 reference children, 36(40%) were male and 
median age at time of the test was 3 yrs(range,1month-11yrs). Of 
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