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A surfeit of caesareans
Caesarean sections have gone
from being rare emergencies to
commonplace. A new Lancet Series on
optimising use of caesarean section says
that global rates nearly doubled from
2000 to 2015 from an estimated 12% to
21% of all births. The main driver is that
many more women now give birth in health facilities, and the
facilities are doing more caesarean sections. There is huge
variation between regions (44.3% of births in Latin America
compared with 4.1% in west Africa). And, within middle and
low income countries, caesarean section use reflects income
(the wealthiest women were up to five times more likely to
have a caesarean section than poorer women, even if they
were low risk). For comparison, rates in England are currently
29%. Caesarean section is medically necessary in some
cases. In some under-resourced areas, women who need a
caesarean section can’t get one. But overuse of caesarean
section is a growing concern and can cause harm.

a statin, to what extent does an elevated Lp (a) matter? Seven
randomised, placebo controlled, statin outcomes trials were
analysed for fatal or non-fatal coronary heart disease, stroke,
or revascularisation procedures for different levels of Lp (a).
Having a high Lp (a) level before starting statins and while on
them showed an independent approximately linear relation
with cardiovascular risk.
̻̻Lancet doi:10.1016/S0140-6736(18)31652-0

Gout hurts—don’t hold back the allopurinol
Are we unduly worried about the effect of allopurinol on
renal function? And does that mean that people with gout are
under treated? A population based cohort study has found
that use of allopurinol in patients with gout didn’t increase
the risk of kidney function decline and was associated with a
13% lower risk at doses of 300 mg or more per day. If kidney
function does decline in people with gout, clinicians are
advised to look for alternative causes rather than assuming
that the allopurinol is responsible.

̻̻Lancet doi:10.1016/S0140-6736(18)31928-7

̻̻JAMA doi:10.1001/jamainternmed.2018.4463

Vaginal births—push early or wait?

Failing kidneys in sepsis

Everyone wants the same outcome from childbirth—a
healthy baby and mother with minimum harm to either. But
it’s not clear what the optimal approach to management of
labour is. There’s consensus that a prolonged second stage
of labour isn’t good for mother or baby. But should women
be encouraged to push immediately or try to hang on for
an hour or more until the urge to push is irresistible, or the
presenting part is already at the perineum? In this study,
2414 nulliparous women who had epidural analgesia were
randomised to immediate versus delayed pushing. There was
no statistically significant difference in rates of spontaneous
vaginal delivery (around 85% in both groups), neonatal
morbidity, or perineal tears. Second stage was much shorter
for women who could push immediately (102 versus 134
minutes) and, even with an epidural, that’s got to be a plus.

Septic shock has a high mortality rate
and is often complicated by acute
kidney injury. Failure stage acute kidney
injury is characterised by a threefold
increase in serum creatinine above
baseline, no urine at all for 12 hours,
or extremely low urine output. The
question is, once a diagnosis has been made of failure stage
acute kidney injury that is severe but not yet life threatening,
should renal replacement therapy start immediately or
be held off for 48 hours in the hope that the kidneys will
recover? This French multicentre randomised controlled
trial assigned 488 patients with early stage septic shock
and failure stage acute kidney injury to immediate (within
12 hours) or delayed (after 48 hours) renal replacement
therapy. Rather starkly, the primary outcome was “death at
90 days.” The trial was stopped early for futility, ie, interim
results suggest it is unlikely to achieve statistical significance.
Fifty eight percent of the 477 patients followed up in the
early strategy group had died within the 90 days and 54%
in the delayed strategy group. More than a third of those in
the delayed strategy group never needed renal replacement
therapy, although 17% needed it as an emergency measure.
Renal replacement therapy carries its own risks, so a strategy
of judicious delay may be warranted.

̻̻JAMA doi:10.1001/jama.2018.13986

Elevated lipoprotein A and heart disease
Lp (a) is a lipoprotein subclass that is similar to low density
lipoprotein but has an extra protein molecule—apoprotein
(a). Genetic and epidemiological studies have suggested
that it may be an independent risk factor for atherosclerotic
lesions and cardiovascular disease. The level of Lp (a) in an
individual seems to be genetic, and lifestyle changes don’t
necessarily have a strong effect. The question was: once you
have established cardiovascular disease or are already taking

̻̻N Engl J Med doi:10.1056/NEJMoa1803213
Ann Robinson is an NHS GP and health writer/broadcaster
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CLINICAL UPDATES

Parents’ frequently asked questions

Assessment and initial
management of suspected
behavioural insomnia in
pre-adolescent children

How much sleep do children need?
Sleep requirements change profoundly through
childhood22 and may also differ by ethnic group.
The US National Sleep Foundation provides a
useful guide to 24 hour sleep needs of children
worldwide (fig 1).24

Catherine M Hill,1 2 Hazel Everitt3

When do children stop waking at night?
Newborn infants typically wake to feed twice
at night in the first month, decreasing to once a
night by 6 months. Between 2 and 3 years of age,
20-30% of children still wake on a regular basis,
by 5 years this has decreased to around 10%.25‑27
However, brief arousals from sleep occur multiple
times at night but are not always remembered.
During sleep, the brain cycles through nonrapid eye movement (NREM) sleep (stages N1, N2,
and N3), each stage terminated by an episode of
rapid eye movement (REM) sleep (“dream sleep”)
(see fig 2). In the first half of the night, children
have their deepest sleep and are most likely to
remain settled. However, for some children this
stage of sleep is associated with parasomnias
such as sleepwalking and sleep terrors. The
second half of the night is mostly made up of
light sleep and more REM sleep, when children
may have natural night wakings or may wake and
recall nightmares.
By school age, most children can self soothe
back to sleep after natural night wakings. Others
may need help to learn this skill (see p 119).
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0.5 HOURS

This article suggests how to approach behavioural
insomnia, the commonest form of chronic insomnia in
childhood, and offers guidance on its initial management.
About 20-30% of parents and caregivers (hereafter referred to
as parents) in the developed world report that their children
have insomnia (difficulty falling asleep or staying asleep).1‑4
Insomnia in children is a public health concern, because short
sleep is associated with multiple adverse outcomes. Numerous
meta-analyses confirm the link between short sleep and
childhood obesity,13‑15 behavioural problems,7 and poor school
performance.19
The effect on parents is also important. As little as one week
of sleep disruption in children affects parents’ mood, emotional
regulation, and decision making.20 21
Short lived or acute insomnia can occur after a period of
illness or the birth of a sibling. Chronic insomnia is defined as
occurring for ≥3 nights a week for ≥3 months.
Causes of chronic insomnia in children
Behavioural insomnia—The commonest cause of chronic insomnia in pre-adolescent
children.
There are two core categories: limit-setting type and sleep onset association type
Psychophysiological insomnia—Characterised by anxiety at bedtime and preoccupation
with failure to fall asleep. This type of insomnia is more commonly seen in adolescents and
adults
Insomnia secondary to another chronic physical or mental health condition—For example,
conditions causing pain at night, insomnia associated with depression

WHAT YOU NEED TO KNOW
•   Aim to identify the sleep disorder rather than just treating the
symptoms

•   Behavioural insomnia is the commonest sleep disorder, and behavioural
approaches combined with good sleep hygiene are effective treatments
•   In general, do not diagnose behavioural insomnia in infants <6 months
old as disturbed sleep is normal at this age
•   Sleep of family members is often affected, as well as the child, so
treatment can benefit the quality of life of the whole family
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How long should it take to fall asleep?
Most children can fall asleep within 30 minutes
of bedtime.

What is the difference between nightmares and
sleep terrors?
Nightmares are remembered on waking, and
children can usually be reassured. Sleep terrors
represent a dissociated brain state arising from
stage N3 sleep where children seem terrified
due to activation of the emotional brain centres,
while the cortex continues in a deep sleep state;
children have no recollection of sleep terrors.
When do children stop napping in the day?
At 9-12 months old, children typically nap twice
in the day. This reduces to a single afternoon nap
from 12 months.28 Most children stop napping
between 3 and 7 years of age, although siesta
cultures retain afternoon naps throughout life.
My child is tired, so why won’t they sleep?
If a child is happy, comfortable, and tired,
problems falling asleep are likely to be
behavioural (such as bedtime resistance) or
environmental (such as noise).
20 October 2018 | the bmj

PARENTS’ VIEWS

Newborn (0-3 months)

• “Sleep diaries are key in the early stages and allow all
parties to get closer to creating an appropriate plan.”
• “When the GP understands the impact on the whole
family, it goes a long way to helping parents to cope.”

Infant (4-11 months)
Toddler (1-2 years)
Preschool (3-5 years)
School age (6-13 years)
Teenager (14-17 years)
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Fig 1 | Recommended total sleep duration in 24 hours (from the US National Sleep
Foundation24)
Brief arousals from sleep occur multiple times
in night but are not always remembered
REM sleep (dream sleep)
is mostly in second
Stage N3 sleep (deepest sleep)
half of night
occurs mostly in first half of night

Stages of sleep

Wakefulness
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REM sleep: rapid eye movement sleep
Fig 2 | Hypnogram showing typical cycling of sleep stages through the night

What is behavioural insomnia?
Limit-setting type29
The child resists bedtime and makes demands (such as another bedtime
story). They quickly learn what elicits a response in the parent (such as
crying). This can escalate into nightly battles if the child has an oppositional
temperament or if there is inconsistency in the limits set by parents each
night.
Limit-setting behavioural insomnia typically develops when toddlers
are able to climb out of bed. Setting limits can be difficult for parents, but if
parents do not set limits children will invariably choose a later bedtime.
Sleep onset association type29
All children learn to associate falling asleep with specific environmental
conditions. These commonly include associations such as their own bed, dim
lighting, and a soft toy. Problems arise when children become conditioned
to fall asleep with certain associations that are not available when they
experience natural night wakings. For example, falling asleep in a parent’s
arms, in the car, or watching television. Treatment of “sleep onset association”
type behavioural insomnia focuses on teaching the child to settle in the same
environment that they will later wake up in during the night. Once parents
understand this principle many can solve the problem independently.

How do you assess sleep problems in
the pre-adolescent child?
•   What are the key concerns? See figure 3 (overleaf) for

points to consider when assessing a child’s sleep.
Assessing the daytime impact of a sleep problem can
be difficult, as tired children may seem inattentive and
hyperactive rather than sleepy. Ask the parents:
•   Is the child refreshed when they wake in the morning?
•   Is daytime behaviour noticeably different after a “bad
night”?

General considerations
Nocturnal discomfort (such as pain or itching), chronic
health problems, developmental disorders, and noisy
living environments will adversely affect sleep.
Sleep diaries
Ask parents to keep a diary of their child’s sleep for
at least a week. Ask them to include bedtime, time
child falls asleep, time and duration of night wakings,
morning waking time, and any daytime naps.
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1

How long does child take to fall
asleep after going to bed?

<30 minutes or not a problem go to question 6

2

Appropriate sleep hygiene?

No

Offer sleep hygiene education (see table 3)

3

Resists bedtime?

Yes

Likely behavioural insomnia in younger child

4

Significant anxieties and fears at bedtime?

Yes

Explore cause – bullying, domestic violence, anxious personality?

5

Leg discomfort with urge to move or kick legs
when settling to sleep or need to rhythmically
move body?

Yes

Consider paediatric referral, especially if family history of restless
legs syndrome or body movements cause injury orinterfere with
sleep

6

Needs special conditions to fall asleep (such
as parent present, breast feeding, TV on,
music playing)?

Yes

May lead to troublesome night wakings as child cannot
self soothe back to sleep without the same conditions
again (such as parent present)

7

Regular night waking - seeks attention or
disturbs the household before 6 am?

No

Go to question 9

Yes

Estimate total time awake at night

Yes

Consider behavioural insomnia – more likely to occur after first
few hours of deep sleep (fig 1)

No

Consider sleepwalking or sleep terrors (more likely in first
third of night arising from deep sleep). Usually self limiting

Snores loudly and/or gasps at night?

Yes

Consider obstructive sleep apnoea30

Wets the bed and aged ≥5 years?

Yes

Consider referral to local continence service

Are weekend waking times >2 hours later
than weekday times, and child struggles to
fall asleep at night?

Yes

Consider paediatric referral for possible circadian rhythm
disorder*

12

Has scheduled daytime naps?

Yes

Estimate total duration of naps (hours/minutes)

13

Any sleepiness or naps in the day
in school age child?

Yes

Consider paediatric referral if not explained by inadequate
sleep or night wakings

14

Estimate total sleep from sleep onset to
morning waking, minus night wakings, plus
daytime naps – is this within normal limits for
child’s age (see table 2)?

8

9

10

11

Aware of surroundings and
responds to parent during night
waking episodes?

See “Useful sources of advice for
parents” for further information
May require specialist referral
Likely behavioural insomnias –
see remainder of article

If in doubt ask parent to keep a sleep diary

Sleep too short for age

If bedtime is late, bring this forward by 15
minutes every 3-4 days to achieve an age
appropriate bedtime

Sleep too long for age and not
refreshed in morning

Consider paediatric referral for a sleep
disorder that is disrupting sleep quality
(such as obstructive sleep apnoea)

*Circadian rhythm disorders arise when there is a misalignment between the child’s body clock and the external environment. Sleep is usually of normal duration
but at the wrong time of day, typically falling asleep late and struggling to wake in the morning (delayed sleep-wake phase phase disorder)

Fig 3 | Suggested points to consider when assessing sleep in a pre-adolescent child
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EDUCATION INTO
PRACTICE
• How do you describe
normal sleep?
• How do you usually
identify the cause
of children’s sleep
problems?
• How confident do you feel
managing behavioural
insomnia?
• Does this article offer
you ideas to improve
your management of
suspected behavioural
insomnia?

How is behavioural insomnia in children managed?
Behavioural and “sleep hygiene” approaches are the
bedrock of treatment. In the absence of clinical trials,
expert opinion does not favour the use of hypnotic
medication in children with behavioural insomnia.30

Improve sleep hygiene
The term “sleep hygiene” includes modifiable
environmental and behavioural factors that promote
good sleep (see table 2 on bmj.com for detailed
evidence base and tips for parents).
A systematic review of the evidence supporting
sleep hygiene components44 showed a strong
evidence base for:
•   Consistent bedtime routine
•   Limiting access to electronic devices in the child’s
bedroom
•   Allowing children to settle to sleep independently.
Other recommendations have a weaker evidence
base but have empirical grounding in the scientific
understanding of sleep regulation, such as:
•   Limiting caffeine intake
•   Ensuring a quiet, dark bedroom.
Use behavioural treatment approaches
Suggest approaches to suit individual parenting
styles.47 48 Management of behavioural insomnia is
based on teaching the child to self soothe to sleep
at bedtime. While behavioural insomnia is rarely
diagnosed in children under 1 year old, babies can
be encouraged to self soothe from 6 months—putting
infants down to sleep while awake but drowsy
promotes self settling skills early in life.
A systematic review of 52 behavioural
intervention studies for bedtime settling and night
waking difficulties in preschool children47 reported
clinically significant benefits with:
Controlled comforting—The parent ignores the
child’s bedtime protests but returns to give brief
reassurance at pre-set intervals, or rapidly returns
the child to bed with minimal interaction.

Cry it out—The parent ignores the child’s demand
from the time for “lights out” until morning
waking (other than safety checks if needed).
Despite commonly expressed concerns about “cry
it out” and “controlled comforting” techniques,
there is no evidence from controlled trials in
preschool children that these techniques are
harmful to children’s psychological development or
attachment.49 50
Gradual retreat—A gentler approach of
withdrawal. For example, if a child needs a parent
lying alongside them in bed the first step may
be sitting alongside the bed, and the physical
distance between parent and child is gradually
increased. If the child leaves the bed they are
calmly returned. This may suit children who do
not tolerate rapid change.
Stimulus control techniques—Children with
bedtime resistance “learn” that bedtime means
conflict. Bedtimes are initially delayed to the
child’s usual time to fall asleep. For example, if
bedtime is 7 pm but the child usually resists sleep
until 9 pm, bedtime is initially set at 9 pm. Once
a struggle-free bedtime is achieved, bedtime is
brought forward by 15 minutes every few days.
Maintain consistent morning wake up times.

Positive reinforcement
If appropriate behaviour is rewarded it is likely to be
repeated. Offer rewards for small achievable steps,
such as a morning “lucky dip” bag.
Help parents to cope
•   Warn parents that things may get worse before they
get better, if the child resists the new approach.
•   If parents are working or if school age siblings
may be disturbed, they may have better chance of
success during annual leave or school holidays.
•   Agree a strategy that all parents and caregivers
can work with.

P

HOW PARENTS
WERE INVOLVED
IN THIS ARTICLE
This article has been
peer reviewed by parents
of children with sleep
disorders. Parents’
feedback supported the
inclusion of parental
exhaustion as well as
advice to primary care
providers regarding early
management with the use
of sleep diaries.
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EASILY MISSED?

Coeliac disease
in children
Philippa C Thomas,1 Mark P Tighe,2
R Mark Beattie1

Why is it missed?
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A 3 year old boy is brought to his general
practitioner by his mother. She is worried he isREADING
waking at night complaining of abdominal pain.
He has smelly stools that float in the toilet, and
0.5 HOURS
has a cousin with coeliac disease. His growth
has fallen from the 25th to the second centile
for height and weight. On examination he has a
distended, mildly tender abdomen with wasted
buttocks. Laboratory results are strongly positive
for coeliac disease with an IgA anti-tissue
transglutaminase (anti-tTG) concentration of
134 IU/mL (normal range 0-2.9).

LEARNING

MODULE

What is coeliac disease?
Coeliac disease is a systemic, immune mediated
disorder elicited by gluten and related prolamins. It is
characterised by gut enteropathy, gluten dependent
clinical symptoms, and specific antibodies and
can manifest at any age after weaning (6 months
onwards).1

P

HOW PATIENTS WERE INVOLVED IN THE CREATION OF THIS ARTICLE
This article incorporated specific issues (about diagnosis, testing, and non-specific
symptoms) raised by patients and parents’ feedback. Feedback given referred to the
utility of prescriptions for gluten-free diet and the confusion between coeliac disease
and non-coeliac gluten sensitivity.

WHAT YOU NEED TO KNOW
•   Consider coeliac disease in children with both classic

gastrointestinal symptoms (variable bowel habit, abdominal pain)
and non-classic presentations (such as impaired growth, tiredness,
anaemia)
•   Have a low threshold for investigation of symptomatic children
and screening for those with associated conditions such as type 1
diabetes or Down’s syndrome
•   Initial testing is by serology (total IgA and IgA anti-tTG), and
inform parents not to exclude gluten from their children's diet
before testing
120

Evidence that it is missed
There is a gap between diagnosis rates and studies
of population prevalence (box 1), suggesting an
READING
underdiagnosis of coeliac disease.1 This is thought to be
at least partially
due
to the wide range of symptoms and
0.5
HOURS
the fact that many patients have non-specific or occult
symptoms on retrospective questioning at diagnosis.
LEARNING
Longitudinal data
from a retrospective review of
MODULE
new paediatric cases in a large paediatric unit in South
Wales show an increase in new cases from around
one or two a year in the 1980s to 23 per year between
2005 and 2011.4 5 New data from the US suggest that
prevalence may be greater than 1%.8 There is a strong
association with other autoimmune conditions (box 2),
which are also rising in frequency and put patients at
increased risk of coeliac disease.1‑10
Reasons that it is missed
Parents restrict gluten in a child’s diet before testing—
Because of the ease of access of gluten-free food in
many supermarkets and the rapid improvement of
children's symptoms on gluten-free diet, many parents
trial a gluten-free diet and then seek testing later,
which can delay presentation and affects the accuracy
of testing, as many children struggle symptomatically
with a gluten challenge.
Non-specific presentations—Coeliac disease can
produce a wide range of non-specific symptoms such
as impaired growth, tiredness, altered bowel habit, and
iron deficiency anaemia (box 3). These symptoms have a
wide differential, and early testing for coeliac disease is
not always considered.
Diagnostic overshadowing—Symptoms attributed to
other autoimmune conditions (box 2) commonly coexist.
Children presenting at an older age—The age at
presentation within paediatric cohorts has increased.
One Welsh cohort had an average age of diagnosis
rising from 4 years (range 1-10 years) between 1981
and 1990 to 7.6 (1.7-14.9) years between 1991 and
Box 1 | How common is coeliac disease?
• The estimated lifetime prevalence in the UK is around
1% when populations are screened1
• Prevalence increases to around 3% in those who are
seropositive for HLA subtypes HLA-DQ2 or HLA-DQ8
(associated with autoimmune disease), and it is
commonly associated with other autoimmune
conditions including type 1 diabetes2
• Coeliac disease is uncommon in ethnic groups
with low levels of gluten ingestion, but migrant
populations who increase dietary gluten intake
increase their prevalence of coeliac disease to
around 1%3
• Environmental factors and other triggers—such as
changes in microbiota, infection, and antibiotic
treatment—seem to increase the risk of presentation of
coeliac disease, although the exact mechanism
and pathophysiology remain unclear3
20 October 2018 | the bmj

• Type 1 diabetes (>8%)
• Selective IgA deficiency (1.7-7.7%)
• Down’s syndrome (5-12%)
• William’s syndrome (8.2%)
• Turner’s syndrome (4.1-8.1%)
• Autoimmune thyroid disease (~15%)
• Autoimmune liver disease (12-13%)
• Dermatitis herpetiformis (75%)
• Relatives of coeliac patient:
– First degree relative (~10%)
– HLA matched sibling (~30-40%)
– Monozygotic twin (~70%)
*Adapted from BSPGHAN1 and ESPGHAN9 guidance

Box 3 | Non-gastrointestinal manifestations of coeliac
disease*
• Non-specific symptoms such as irritability, lethargy,
weakness
• Failure to thrive—Growth has been shown to be impaired
at 12 months, and symptoms have then developed later.11
A population study has shown that children who tested
seropositive for IgA anti-endomysial antibodies (a specific
test for coeliac disease or dermatitis herpetiformis) were
shorter and lighter than those who tested negative12
• Recurrent or resistant iron deficient anaemia—Between
4.4% and 44% of patients present with iron deficiency
alone, and it is present in up to 84% of patients with new
coeliac disease.13 A smaller proportion of patients may
experience anaemia secondary to folic acid malabsorption
• Dental enamel defects
• Low vitamin D and subsequent pathological fractures and
osteoporosis
• Delayed puberty (menarche) and infertility
• Aphthous stomatitis
• Unexplained liver disease with raised transaminases
• Dermatitis herpetiformis—Up to 60% patients do not report
gut symptoms, but 75% have villous atrophy on biopsy14
*Adapted from BSPGHAN1 and ESPGHAN9 guidance

1995 and then 9.1 (0.8-16) years in 2013.5 Later
presentation may lead to an increased risk of a missed
diagnosis as older children (>6 years) are significantly
more likely to present with non-classic symptoms.7 This
delayed presentation may be due to childhood specific
factors or conflation with other diagnoses.
Childhood specific factors—Symptoms in children,
such as varying bowel habit and abdominal pain, have
been normalised with the labels of “toddler diarrhoea”
and “recurrent abdominal pain”; these labels should
be applied only after negative testing, including
an antibody screen for coeliac disease. Other nongastrointestinal, non-classic symptoms are highlighted
in box 3.
Other diagnoses—Non-coeliac gluten sensitivity or
intolerance and wheat allergy are separate conditions
that can lead to confusion with regard to diagnosis and
treatment.

"Many parents
trial a gluten-free
diet and then seek
testing later,
which can delay
presentation
and affects the
accuracy of
testing"

Why does this matter?
We have scant information about the natural
course of coeliac disease and the long term
outcomes in people who are diagnosed through
screening with minimal or non-specific symptoms.
However, long term consequences of missed
diagnosis or non-adherence to a gluten-free diet in
symptomatic children include1:
•   Ongoing symptoms—Diarrhoea, vomiting,
abdominal pain, and constipation.
•   Bone demineralisation resulting in osteopenia or
osteoporosis—Bone mineral density is lower at
diagnosis compared with controls and improves
after adopting a gluten-free diet.16
•   Impaired growth and macronutrient and
micronutrient malnutrition.11
•   Later menses, amenorrhoea, infertility, and
increased risk of miscarriage.17
•   Increased risk of small bowel malignancy,
especially enteropathy associated T cell
lymphoma and other gastrointestinal cancers.
Overall, the relative risk of non-Hodgkin's
lymphoma increases by 2-4 times, with evidence
emerging that adherence to a gluten-free diet,
especially in early life, is protective.18
•   Increased risk of renal, eye, and vascular
complications in patients with type 1 diabetes
and coeliac disease.2
EDUCATION INTO PRACTICE
• How good is your service at offering the option of
not having an endoscopy if the patient fulfils the
BSPGHAN criteria? Have there been any problems
adapting to this change?
• How would you encourage a teenager with coeliac
disease to adhere to a gluten-free diet?
• If a family is worried about the cost or availability of
a gluten-free diet, do you know what resources or
benefits are available and how to access them?

Endoscopic view of the interior of the duodenum of a patient with coeliac disease
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Box 2 | Conditions associated with coeliac disease (estimated
lifetime prevalence of coeliac disease)*
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•   Children with minimal

How is it diagnosed?
Clinical features
Classic presentation
Classic symptoms include
diarrhoea (up to 75%); failure to
thrive, short stature, or growth
failure (48-89%); abdominal
distension or bloating (10-39%);
and abdominal pain (8-90%).9
Non-classic presentation
Other symptoms are now
commoner than the classic ones
but are less discriminatory.
Gastrointestinal symptoms
include iron deficiency
anaemia, anorexia, vomiting,
constipation, and symptoms
of irritable bowel. Box 3 lists
non-gastrointestinal symptoms,
mainly non-classic. A nonclassic presentation may include
•   Children presenting with an
itchy vesicular rash and dry
skin, which on examination
reveals dermatitis
herpetiformis.
•   Children with associated
conditions such as diabetes
presenting with altered
glycaemic control or insulin
requirement15 or altered bowel
habit and abdominal pain.

or occult symptoms at
presentation such as mild
fatigue or varying bowel habit
(that is, not obvious to the
patient until treatment has
been given), particularly when
detected by screening patients
at increased risk (box 2).

Investigations
Investigations include total IgA
and IgA anti-tTG antibodies on
a gluten-containing diet and
interpreted as described in the
figure. Local normal ranges may
vary because many different
assays are used. If the results
are strongly positive, the antitTG test is highly sensitive and
specific and in symptomatic
children it can be diagnostic.1
Diagnosis can be made without
a biopsy in children with
high titres (>10× upper limit
of normal) of IgA anti-tTG,
seropositive for endomysial
antibodies (IgA EMA), and
with HLA-DQ2 or HLA-DQ8
typing.1 However, biopsy while
still on a gluten-containing
diet is necessary in those with
intermediate blood results or
with IgA deficiency.

The optimal diagnostic test is
endoscopic biopsy on a glutencontaining diet with characteristic
histological features1 9 and
remains the primary diagnostic
investigation in adults.
In children with associated
conditions (box 2) HLA-DQ typing
can be helpful in the first instance
because, if this is negative,
coeliac disease is unlikely and
further testing is unneccessary.1‑9
Those who are HLA positive
with associated conditions, such
as diabetes or Down’s syndrome,
require ongoing surveillance
with total IgA and IgA anti-tTG.
The required frequency for this
is controversial, but in children
who remain asymptomatic it is
accepted that screening every
three years is appropriate,1 and
this can usually be incorporated
with other blood tests done as
part of routine care. It is generally
accepted that screening is not
routinely offered in well children
with a family history of coeliac
disease or who are HLA positive,
but there should be a low
threshold for testing in those who
develop any symptoms.
All children with positive
serology (raised IgA anti-tTG)

Coeliac disease
unlikely. If high clinical
suspicion refer for
biopsy

Normal IgA level

Deficient IgA level

IgA anti-tTG

Unable to interpret IgA anti-tTG
Use IgG anti-tTG or EMA, but low
threshold for referral and biopsy

Raised but <10x
upper limit of normal

Raised >10x upper
limit of normal

Remain on glutencontaining diet and
refer for duodenal
biopsy

Duodenal biopsy
or
Repeat tests for EMA and perform
HLA-DQ2 or HLA-DQ8 typing.
Commence gluten-free diet if all positive

Interpretation of total IgA and IgA anti-tissue transglutaminase in symptomatic children taking
gluten in their diet (adapted from BSPGHAN1 and ESPGHAN9 guidance). IgA anti-tTG = IgA anti-tissue
transglutaminase. EMA = IgA anti-endomysial antibodies
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Diagnostic pitfalls
Patients may self restrict their
diet before presentation, which
can lead to false negative testing.
Remind parents and children
to continue a gluten-containing
diet (minimum 10 g gluten (≥2
slices of bread) a day) for at least
six weeks before serology testing
and biopsy.
Other than patients negative
for HLA-DQ2 or HLA-DQ8 typing,
negative testing does not rule out
coeliac disease completely as the
condition can manifest later.
Crossover of symptoms with
other potential differential
diagnosis, specifically non-coeliac
gluten sensitivity and wheat
allergy (see box 4 on bmj.com),
may lead to confusion. In both
these conditions, unlike coeliac
disease, wheat can potentially be
reintroduced to the diet without
long term sequelae.21 22

How is it managed?

Total IgA

Negative

picked up through targeted
diagnostic testing or screening
should be referred to a paediatric
service with expertise in
management of coeliac disease
for further assessment including
further investigation, diagnostic
confirmation, and management.1

Treatment requires a strict gluten-free diet
excluding wheat, barley, and rye. Dietetic
supervision is essential. Gluten-free oats can
be reintroduced once serology has returned to
normal, although potential cross contamination
with wheat during production is an issue. In the
UK foods with <20 ppm gluten can be labelled as
gluten-free,23 and Coeliac UK (www.coeliac.org.uk/
home/) provides useful patient support.
Serology usually normalises within 6-12
months, and, although serology correlates poorly
with mucosal healing, it can be used as a proxy
measure of adherence.1 Follow-up of patients
should be annual once serology has returned to
normal.
At each clinic review, carry out a full nutritional
assessment including assessment of iron and
calcium intake. Provide iron, calcium, and
multivitamin, including vitamin D and folate,
supplements if dietary intake is inadequate..
Completing interests: None declared.
Cite this as: BMJ 2018;363:k3932
Find the full version with references at http://dx.doi.org/10.1136/bmj.k3932
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CASE REVIEW
An unusual cause of shortness of breath
and palpitations
A 33 year old woman with recurrent short lived episodes of breathlessness and
palpitations for over two years was referred to the cardiology clinic as an outpatient.
She had attended the emergency department several times during the two
years of her symptoms, and had undergone various investigations, including two
computed tomography pulmonary angiograms for suspected pulmonary embolism
(normal both times) and a 24 hour electrocardiogram, which showed sinus rhythm
with isolated ventricular ectopics only. She had also experienced one episode of
sudden onset slurred speech and right arm weakness which resolved rapidly. CT
Fig 1 | Echocardiogram, apical 4 chamber view, of the heart in diastole
imaging of the brain had been normal.
Her symptoms were originally attributed to anxiety and she was prescribed
antidepressant medication for anxiety and depression.
In the cardiology clinic, she appeared anxious but otherwise comfortable and
well. On examination of the cardiovascular system, heart sounds were normal with
no obvious murmur. After review in the cardiology clinic she had an echocardiogram
(figs 1, 2).
1 What are the differential diagnoses for intermittent palpitations and paroxysmal
dyspnoea in a young woman?
2 What is the most likely diagnosis?
3 What clinical signs are often associated with this diagnosis?
Submitted by G Abraham, M A Ghazanfar, and A Bajpai
Patient consent obtained.
Fig 2 | Echocardiogram, apical 4 chamber view, of the heart in systole

Cite this as: BMJ 2018;363:k3883

LEARNING POINTS
•  If appropriate treatment for psychiatric disease is unsuccessful after an
acceptable interval, re-investigate organic causes.
•  The coincidence of focal neurological signs or a transient ischaemic
attack-like syndrome with ongoing cardiac symptoms is an indication for
an echocardiogram in addition to standard imaging of the brain.
Fig 3
Echocardiogram,
apical 4 chamber
view, of the
heart in diastole,
showing
intracardiac
mass arising
from the left
atrium. AM:
atrial myxoma,
LA: left atrium,
RA: right
atrium, RV: right
ventricle, LV: left
ventricle
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1 Cardiac causes: primary arrhythmias (eg,
supraventricular tachycardia), autonomic dysfunction
(eg, postural orthostatic tachycardia syndrome), valvular
heart disease, intracardiac masses, cardiomyopathies.
Drug causes: sympathomimetics, excess caffeine,
alcohol, salbutamol, cocaine, amphetamines.
Metabolic causes: thyrotoxicosis, pregnancy, anaemia.
Psychiatric causes: anxiety disorders, depression, panic
attacks.
Red flags in patients with palpitations include syncope,
chest pain, shortness of breath, and/or palpitations
related to exertion.
2 Atrial myxoma.
3 A “plop” murmur is present in around 50% of people
with atrial myxoma.
Many do not have an audible heart murmur but some
have mitral regurgitation or mitral stenosis. Other signs
may include pulmonary oedema, raised jugular venous
pressure, and peripheral oedema.
Focal neurological signs are associated with embolic
complications.
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MINERVA
Subcutaneous fat necrosis in a newborn
A well, 13 day old boy presented with indurated,
violaceous nodules on the back (figure) and raised
corrected calcium of 2.97 mmol/L (2.15-2.60
mmol/L). The rash was initially treated as cellulitis,
and he required intravenous fluids to correct
hypercalcaemia. After two months, the skin lesions
and hypercalcaemia had resolved completely.
After dermatology review, a clinical diagnosis of
subcutaneous fat necrosis was made.
Subcutaneous fat necrosis is a rare, benign
panniculitis occurring in full term and post-term
neonates. Infants present with skin coloured or
erythematous nodules. Perinatal mechanical
stress, tissue hypoxia, and hypothermia may
contribute to pathogenesis. Skin biopsy is
diagnostically helpful and shows lobar panniculitis

Childhood seizures
after phototherapy
A follow-up study of Danish babies
with neonatal hyperbilirubinaemia
who had been treated with
phototherapy discovered a modest
increase in the risk of childhood
epilepsy. The finding has now
been replicated in a large database
analysis from the US (Pediatrics).
Phototherapy is associated with
an increase in the likelihood of
epilepsy by 30% to 40% and the
risk seems to be greater in boys than
girls. The underlying mechanism
is a puzzle because the excess risk
persists after adjusting for the level
of bilirubin that prompted the
treatment.

Screen time
Children who spend less than two
hours a day in front of a screen
tend to achieve higher scores on
tests of cognitive function than
children who spend more time
with electronic devices, if the
results of a large survey from the
US are to be believed (Lancet
Child Adolesc Health). The crosssectional design of the study makes
it impossible to tell whether it’s
less intelligent children who like
screens or if screens make children
less intelligent. Nonetheless, the
investigators recommend restricting
recreational screen time to improve
cognitive function in children.
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with granulomatous inflammation and needle
shaped clefts in adipocytes.
The condition is self limiting with a good
prognosis, however, early recognition is
important as infants require monitoring for and
correction of the associated hypercalcaemia,
thrombocytopaenia, and hyperlipidaemia. Severe
hypercalcaemia (>3.0 mmol/L) in subcutaneous
fat necrosis requires treatment with intravenous
fluids and furosemide, with the addition of
glucocorticoids and low calcium feeds if needed.
Laura Adams; Tanya N Basu (tanyabasu@nhs.net); Elizabeth
Orrin, Department of Dermatology, King’s College Hospital,
London, UK
Parental consent obtained.
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Lower back problems

Tai Chi for preventing falls

A systematic review of evidence
on the relation between
occupational exposures and
lumbosacral root pain found
only five studies that could
be considered at low risk of
bias (Neurology). Even so,
there was enough to conclude
that bending, lifting, and
carrying loads did lead to low
back problems. Minerva was
surprised that the effect wasn’t
stronger. It takes 10 years of
working in a job that requires
heavy manual labour to double
the risk of radiculopathy.

Several trials have shown that
exercises that improve strength
and balance reduce the likelihood
of falls in older people. Teaching
Tai Chi seems better still, according
to a randomised controlled trial
from Oregon, US, that carried out
a head-to-head comparison with
conventional exercise programmes
(JAMA Intern Med). In people
over 70 who had fallen at least once
in the previous year, further falls
were 30% to 50% less frequent in
people taught Tai Chi than in those
given multimodal or stretching
exercise regimens. Whether the
benefits will continue beyond the
six month intervention period
remains to be seen.

Birth outcomes after
bariatric surgery

Cite this as: BMJ 2018;363:k4265

Obesity increases the risk
of unfavourable obstetric
outcomes, so one might expect
that weight loss induced by
bariatric surgery would result
in fewer adverse events. A
register based study from
Sweden finds just that (PLoS
Med). Compared with controls
matched for pre-surgery body
mass index, women who had
received bariatric surgery had
lower rates of caesarean or
instrumental delivery and were
less likely to encounter other
complications such as fetal
distress, peripartum infection, or
postpartum haemorrhage.
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