
 

Theme of the week learning pack: Metabolics       
and Genetics 
 

This learning pack can be used for local teaching and for individual reading and              
reflection. Several activities have been designed and they have been mapped to the             
RCPCH Progress curriculum. 

Feel free to use any or all of this pack in your department. If you wish, you can reflect                   
on the learning activity and upload to your e-portfolio linking to the relevant domains. 

Comments/feedback to Amutha.Anpananthar@nhs.net (TPD). 

 

Content: 

Title Progress Domain Page 

Consenting for genetic testing - communication 
scenario 

2 Communication 2-3 

Predictive genetic testing in children - group 
discussion 

1 Professional values 4 

Taking and drawing a genetic family history - 
group or individual activity 

4 Patient management 5-6 

Explaining a new diagnosis of Down Syndrome 
- communication scenario 

2 Communication 
4 Patient management 

7-8 

Explaining Newborn Blood Spot screening to a 
medical student - communication scenario 

10 Education/training 9-10 

Metabolic disorders - create a lightning learning 
teaching session 

4 Patient management 
10 Education/training 

11 
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Consent for genetic testing 
Objectives 
❏ Practice the communication skills required for consenting parents for genetic 

testing 
❏ Consider the practical, ethical and diagnostic specifics of genetic testing 

  
Activity: Communication Simulation and Discussion (30-45 
mins) 
Target Level:   1-3 
 
Instructions for group – facilitated by consultant or registrar: 
Mildred is a term baby who was admitted to the neonatal unit with respiratory              
distress. On admission she is noted to have dysmorphic features, including low set             
ears, additional digits and a small VSD is identified on ECHO. The decision is made               
to complete genetic testing including a comparative microarray and karyotype. You           
have been asked to consent the parents for this. 
Assign consenting doctor and parents. Discuss current situation and address any 
parental concerns. 
 
Discuss as a group – factors for consideration when consenting for genetic testing: 

● Context – what is the purpose of the test, diagnostic vs predictive genetic 
testing 

● Testing can predict future health as well as diagnose current problems 
● Genetic tests take much longer to complete than other medical tests 
● The scope and limits of tests requested (i.e. what is being tested for and what 

is not) 
● Test results: 

○ May provide an answer, but may not provide an answer 
○ Result may be of uncertain significance (this is common) 
○ May generate additional, unexpected or incidental findings (including 

implications for other family members) 
○ Interpretation may be updated in the future and require re-evaluation 

● DNA samples are routinely stored 
● Documentation of consent 

 
Further resources:  

● The RCP has a thorough guideline with advice around consent and confidentiality - p18-20 
particularly focuses on children, but other aspects covered are relevant too. 

● HEE has a page with additional education and resources around the impact of genomics in 
different specialties and areas. There isn’t one specific to paediatrics, but there are some 
interesting pages to explore. The full e-learning module is on e-LFH. 

● This Don’t Forget The Bubbles article is a good summary of how genomic testing works 
practically, and the different types. 
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https://www.rcplondon.ac.uk/projects/outputs/consent-and-confidentiality-genomic-medicine
https://www.genomicseducation.hee.nhs.uk/genomics-in-healthcare/
https://www.e-lfh.org.uk/programmes/genomics-education-programme/
https://dontforgetthebubbles.com/genomic-testing-101/


 

Predictive genetic testing in children 
Objectives 
❏ Exploring the differences between predictive and diagnostic genetic testing 
❏ Discuss ethical and consent issues specific to children 

  
 

Activity 1: Group Discussion (30 mins) 
Target Level: 1-3 
 
Instructions for group – facilitated by consultant or registrar: 
Think about the following scenario, and discuss the questions.  
 
Ellie is a 12 year-old girl. At a routine clinic appointment for an unrelated issue her 
mother requests genetic testing for the BRCA2 gene as there is a known mutation in 
the family. 

● Should Ellie be tested? 
● At what age can children consent to genetic testing? 
● When would predictive genetic testing be appropriate in a child? 
● What is the difference between predictive testing and diagnostic testing? 
● When considering testing an asymptomatic child, which ethical principles 

need to be considered? 
 
 
 
 
Diagnostic testing: 
Test completed to try and establish a diagnosis in an individual with symptoms. 
 
Predictive testing: 
Testing for a genetic condition in an asymptomatic patient, which may have 
implications for future health. If testing is for a condition that will only affect a child in 
adulthood, then testing should only be completed if it is in the child’s best interests - 
i.e. if something can be done in childhood to ameliorate the course of the condition in 
question (e.g. colonscopy in children with the APC gene (FAP)). If not then the test 
should be deferred until the young person can consent. 
 
Four key principles of biomedical ethics: 

● Autonomy 
● Beneficence 
● Non-maleficence 
● Justice 
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Taking and drawing a genetic family history 
Objectives 
❏ Revising genetic pedigrees and how to document them 
❏ Practice taking and recording a pedigree 

  
Activity: Group or individual activity (30 mins) 
Target Level:   1-3 
 
Instructions for group or individual: 
You are going to watch a video of a family history and try and write out a full                  
pedigree. To help you prepare, read through this background information. 

● Have a read through this HEE information page about taking and drawing a             
family history.  

● Depending how confident you are feeling, you can also read the booklet from             
the BSGM (British Society for Genetic Medicine) at the bottom of this page - it               
also features a wordsearch about family histories if that is your bag... 

 
Things to remember:  

● Start with general questions about health and medical problems. 
● Try to be systematic going through the different branches of the family. 
● Sometimes you need to think about all medical conditions, other times you            

need to focus on a specific presentation. 
● Usually three generations is a good number for a history. 
● You can record the medical history of other family members in the notes, and              

discuss with other medical professionals, but you will need permission to           
share the information with other family members. It is good practice to let the              
person know what will happen to the information during the history taking. 

 
Things you should try to include for each person on the pedigree: 

● First name and surname 
● Date of birth 
● Symptoms/diagnosis and age at diagnosis 
● Date of death/cause of death 
● Pregnancy/birth history 
● Occupational/environmental exposures 
● Medication 
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https://www.genomicseducation.hee.nhs.uk/taking-and-drawing-a-family-history/
https://www.genomicseducation.hee.nhs.uk/taking-and-drawing-a-family-history/
https://www.bsgm.org.uk/healthcare-professionals/taking-and-recording-a-family-history/


 

 
 
These are the symbols you need (if you forget or can’t find the right one, just write it                  
clearly):  

 
 
Watch this video of a doctor taking a family history, from the HEE Genomics              
Education Programme, about sudden death (7min 25sec). As it is going through, try             
to write down as much information as you can in a pedigree - the answer is given at                  
7min 7sec.  
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https://vimeo.com/248178358


 

A new diagnosis of Down Syndrome 
Objectives 
❏ Think about the clinical facts important in a new diagnosis of Down Syndrome 
❏ Consider approaches to breaking difficult news 

  
Activity: Communication Simulation (30-45 mins) 
Target Level:   1 (preparing for clinical exam) 
 
Instructions for participant: 
You are an ST4 working in a busy DGH, on the postnatal ward. You are speaking to 
the parents of Lucy, a baby girl born overnight. She is their first child. She was born 
at term with normal antenatal screening and no perinatal/postnatal concerns. The 
trisomy screening was low. Your SHO did the baby check and thinks she has Down 
Syndrome - you have just reviewed and agree with them. 
Your task is to explain:  

● The likely diagnosis 
● What further investigations are required 
● The implications of the diagnosis 

 
Instructions for facilitator and others  – consultant or registrar: 
Information for Lucy’s parents:  

● This is your first baby, after two miscarriages. You have not noticed anything 
unusual about Lucy. 

● You can tell that some of the doctors and midwives are worried, and want to 
know what is going on.  

● You have heard of people with Down Syndrome, but don’t know anyone with 
it. You know they have “special needs” but that is all. 

● You don’t understand how the screening tests missed the diagnosis.  
● You are worried about any future children. 

 
 
Breaking bad news - SPIKES : 1

● SETTING UP 
○ Prepare yourself, think about what you are going to say, terminology... 
○ Find an appropriate space, bleep free, support for the parents if 

needed (e.g. translation services) 
● PERCEPTION 

○ Establish common knowledge base 
 

● INVITATION 

1 Baile, W.F., Buckman, R., Lenzi, R., Glober, G., Beale, E.A. and Kudelka, A.P. (2000), SPIKES—A 
Six-Step Protocol for Delivering Bad News: Application to the Patient with Cancer. The Oncologist, 5: 
302-311. doi:10.1634/theoncologist.5-4-302 
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https://doi-org.libproxy.ucl.ac.uk/10.1634/theoncologist.5-4-302


 

○ Make sure the parents are ready to hear the information, and try to 
gauge how much they want to know/how much detail 

● KNOWLEDGE 
○ Talk about new information and the implication of that information 
○ Think about the diagnosis, treatment plan, prognosis and support 
○ Small chunks, checking understanding 
○ Repeat any important points 

● EMOTIONS 
○ Allow space for the parents to respond, expressing feelings and asking 

questions 
○ Answer concerns honestly 
○ Address their specific concerns 

● SUMMARY AND STRATEGY 
○ Talk about what will happen now 
○ Summarise, with the opportunity for more questions 
○ Offer another meeting 
○ Offer written literature, support groups etc 

 
Things to try and cover:  

● Offer your congratulations on the birth 
● Be honest and clear that it is very likely Lucy has Down Syndrome 
● It will be confirmed by a blood test (FISH) 
● Trisomy 21 - three copies instead of two of the chromosome 
● It is common - 1/1000 live births 
● You might not want/be able to give all the information now 
● Brief overview of clinical features and associated problems (heart, thyroid, 

eyes), explaining the need for other screening tests now and later 
● Talk about further referrals and the need for MDT support 
● Talk about other support groups 

 
Further resources 

● For BMA members, there is a BMJ learning module on breaking bad news. 
● The Down Syndrome Association website has lots of good information. 
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https://learning.bmj.com/learning/module-intro/breaking-bad-news.html?moduleId=10056755&searchTerm=%E2%80%9Cbreaking%20bad%20news%E2%80%9D&page=1&locale=en_GB
https://www.downs-syndrome.org.uk/


 

Explaining the Newborn Blood Spot screening to a medical 
student 
Objectives 
❏ Understand what is tested for with the Newborn Blood Spot 
❏ Think about what screening means 

  
Activity: Communication Simulation (30-45 mins) 
Target Level:   1 (preparing for clinical exam) 
 
Instructions for group - facilitated by consultant/registrar: 
You are an ST4 working in a busy DGH. One of the medical students has asked to 
speak to you as she is having trouble understanding about screening tests. In 
particular she saw some of the babies on the postnatal ward having the “Guthrie 
test” and would like to know more.  
 
Things to cover:  

● Primary prevention vs secondary prevention 
● Features of a screening test 
● Sensitivity, specificity, positive predictive value, negative predictive value 
● What the Newborn Blood Spot screens for 
● Practicalities of the test, how results are given, what happens next 

 
Criteria for a “good screening test”: 

● The condition should be an important health problem 
● The natural history of the condition should be understood 
● There should be a recognisable latent or early symptom stage 
● There should be a test that is easy to perform and interpret, acceptable, 

accurate, reliable, sensitive and specific 
● There should be an accepted treatment recognised for the disease 
● The treatment should be more effective if started early 
● There should be a policy on who should be treated 
● Diagnosis and treatment should be cost-effective 
● Case-finding should be a continuous process 

 
Statistics? 

● This video  (9min 19sec) is a good quick summary of sensitivity, specificity, 2

positive predictive value, and negative predictive value. 
 
 
 
 
 

2 Jim Cropper, DPT, MS, Associate Professor, Sinclair Community College, Dayton, Ohio 
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https://www.youtube.com/watch?v=mDwdlSdwCic


 

 
What the Newborn Blood Spot screens for:  

● Sickle cell disease (SCD) 
● Cystic fibrosis (CF) 
● Congenital hypothyroidism (CHT) 
● 6 inherited metabolic diseases: 

○ Phenylketonuria (PKU) 
○ Medium-chain acyl-CoA dehydrogenase deficiency (MCADD) 
○ Maple syrup urine disease (MSUD) 
○ Isovaleric acidaemia (IVA) 
○ Glutaric aciduria type 1 (GA1) 
○ Homocystinuria (HCU) 

 
Further resources 

● e-LFH has a module on all the screening tests over the antenatal and 
neonatal period, including the Newborn Blood Spot.  

● BMIDG (British Inherited Metabolic Diseases Group) has leaflets on all of the 
metabolic diseases screened for by the Newborn Blood Spot (and many 
others). They are designed for parents, meaning they break things down very 
simply and cover lots of useful practical information. 
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https://www.e-lfh.org.uk/programmes/nhs-screening-programmes/
http://www.bimdg.org.uk/site/temple.asp


 

Metabolic Disorders 
Objectives 
❏ Learn about inherited metabolic disorders 
❏ Practice teaching skills for a short education session 

  
Activity: Create a teaching session (30 mins) 
Target Level:   1-3, to be delivered to peers 
 
Instructions for individual/group: 
You have ten minutes to prepare a ten minute lightning teaching session for your 
colleagues on one of the following topics. 

● Hypoglycaemia in the neonate (Paediatric Foamed) 
● Hypoglycaemia in the toddler (Paediatric Foamed) 

 
Get feedback from your colleagues to upload to your portfolio, and reflect on the 
teaching session. 

● This form from #EM3 is a good quick form for your colleagues to fill in. 
● This form from #EM3 is useful to focus your own reflections on the session. 

 
 
 
 
 
 
If you want to read more about ways to improve your micro-teaching sessions, these 
are some good articles: 

● Twelve tips for effective small-group teaching in the health professions 
(Steinert, 1996, Medical Teacher) 

● You’re presenting next week, OK? - this is a fantastic overview of education in 
a medical setting, with a little bit of theory and lots of practical advice. from 
#EM3. 

 
There are many other interesting summary articles and podcasts about metabolic 
disorders online that you can read through for more information: 

● Don’t Forget The Bubbles has a fantastic module covering various different 
metabolic disorders through cases. These can also be worked through by 
yourself or as a group.  

● Spotting zebras (DFTB) 
● Metabolic babies in A&E (RCEM Learning) 
● Metabolic disease - the sick child (DragonBytes Podcast) 
● Metabolic disease - intellectual disability (DragonBytes Podcast) 
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https://www.paediatricfoam.com/2017/04/neonatal-hypoglycaemia/
https://www.paediatricfoam.com/2020/05/not-so-sweet-investigating-hypoglycaemia-in-a-toddler/
https://static1.squarespace.com/static/546e1217e4b093626abfbae7/t/57b306952994cab73857ef6f/1471350422614/Appendix+4+%E2%80%93+Example+Learner+Feedback+Form.pdf
https://static1.squarespace.com/static/546e1217e4b093626abfbae7/t/57b30668579fb3a22558de42/1471350377508/Appendix+2+%E2%80%93+Example+Post+Session+Evaluation.pdf
https://warwick.ac.uk/fac/sci/med/study/ugr/mbchb/societies/slime/products/teaching/12tips.pdf
https://em3.org.uk/teaching-handbook
https://dontforgetthebubbles.com/inherited-metabolic-disorders-module/
https://dontforgetthebubbles.com/spotting-the-zebras/
https://www.rcemlearning.co.uk/foamed/metabolic-babies-in-the-ed-easy-as-1-2-3/
https://soundcloud.com/user-816387779/metabolic-disease-the-sick
https://soundcloud.com/user-816387779/metabolic-disease-intellectual-disability

