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The Scottish Medicines Consortium (SMC) has completed its assessment of the above
product and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on
its use in NHS Scotland. The advice is summarised as follows:

ADVICE: following a full submission

caffeine base 5mg/ml solution for injection is accepted for restricted use within NHS
Scotland for the treatment of apnoea of prematurity.

Short-term studies have demonstrated the efficacy of caffeine on apnoeic episodes and one
longer-term study has shown reduction in disabilities relevant to these infants. It should be
restricted to use on the advice of specialists in neonatal paediatrics.

Prescribers should note that, although the SPC describes this product in terms of caffeine
base (5mg/ml), the neonatal formulary and the British National Formulary for Children
currently recommend prescribing the dose as caffeine citrate (equivalent to 10mg/ml).

Overleaf is the detailed advice on this product.
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Indication
Treatment of apnoea of prematurity

Dosing information

Loading dose of 10mg/kg caffeine base (equivalent to 20mg/kg caffeine citrate) followed 24
hours later by a daily maintenance dose of 2.5 to 5mg/kg caffeine base (equivalent to 5 to
10mg/kg caffeine citrate). Doses can be administered orally or intravenously by infusion.

Product availability date
18 June 2008

Summary of evidence on comparative efficacy

Caffeine is a methylxanthine that acts as a non-specific adenosine receptor antagonist to
stimulate the central nervous system, increasing both tidal volume and frequency of
ventilation. The majority of data supporting the use of caffeine in the treatment of apnoea of
prematurity comes from small clinical studies, many of which use historical controls.

One placebo-controlled, double-blind study assessed the efficacy of caffeine in reducing
apnoeic episodes. Eighty-five infants with apnoea of prematurity were randomised to 10
days treatment with caffeine (loading dose of 10mg/kg caffeine base intravenously [iv],
followed approximately 24 hours later by a maintenance dose of 2.5mg/kg/day orally or iv
[n=45]) or placebo (n=39). Open-label rescue with caffeine citrate was available for infants
not responding to treatment. Eligible patients were preterm infants (28 to 32 weeks
gestation) and more than 24 hours old, who had six or more apnoeic episodes (>20 seconds
duration) within 24 hours. Success was defined as a 250% reduction in apnoeic episodes
from baseline or as elimination of apnoea. Eighty-two infants were included in the efficacy
analysis (45 in the caffeine group and 37 in the placebo group). Significantly more caffeine-
than placebo-treated infants had an aggregated 7 to 10 days of > a 50% reduction in
apnoeic episodes (69% versus 43%, respectively) and of elimination of apnoeic episodes
(24% versus 0, respectively). In the caffeine group, 31% (14/45) of patients were transferred
to open-label caffeine, compared with 43% (16/37) of patients in the placebo group.

Another randomised, placebo-controlled study assessed the short and long-term efficacy
and safety of caffeine therapy in very low birth weight infants. Eligible infants had a birth
weight of 500 to 1,250g and were considered candidates for methylxanthine therapy during
the first 10 days of life for the following reasons: to prevent apnoea, to treat apnoea or to
facilitate extubation. A total of 2,006 patients were randomised to caffeine (loading dose of
10mg/kg as caffeine base iv followed by a maintenance dose of 2.5 to 5mg/kg/day caffeine
base orally or iv) or placebo in a ratio of 1:1, with stratification for study centre.

The primary endpoint was a composite of death or survival with severe disability (cerebral
palsy, cognitive delay, deafness or blindness) at a corrected age of 18 to 21 months. This
composite endpoint was recorded in 40% (377/937) of caffeine-treated patients and 46%
(431/932) of placebo-treated patients: odds ratio adjusted for study centre of 0.77 (95%
confidence intervals (Cl): 0.64 to 0.93). In terms of the components of the composite,
caffeine significantly reduced the incidence compared to placebo of cerebral palsy (4.4%
versus 7.3%, respectively) and cognitive delay (34% versus 38%, respectively). There were
no significant differences between treatment groups in the incidence of death, hearing loss
or blindness. A post hoc analysis suggested that the incidence of severe retinopathy was




reduced by caffeine use. Growth as indexed by height, weight and head circumference was
not affected by caffeine treatment

Secondary short-term endpoints were assessed after follow-up to first discharge home and
included bronchopulmonary dysplasia (defined by the need for supplementary oxygen at a
postmenstrual age of 36 weeks), ultrasonographic signs of brain injury, necrotising
enterocolitis, retinopathy of prematurity and growth. Patients in the caffeine group had a
significantly reduced frequency of bronchopulmonary dysplasia compared to those in the
placebo group (36% [350/963] versus 47% [447/954] respectively: odds ratio adjusted for
study centre: 0.63 [95% CI: 0.52 to 0.76]). There were no significant differences between
treatment groups for the other secondary endpoints or death. During the first three weeks
after randomisation, infants in the caffeine group gained less weight than infants in the
placebo group. However there was no significant difference between the groups at four and
six weeks after randomisation.

Summary of evidence on comparative safety

Very limited data are available on the comparative safety of caffeine in apnoea of
prematurity. Refer to the summary of product characteristics for details of adverse effects.

A Cochrane review has evaluated caffeine versus theophylline for apnoea in preterm infants
and included results of three studies involving a total of 66 infants. Adverse effects, as
indicated by tachycardia or feed intolerance leading to change in dosing, were lower in the
caffeine group (relative risk 0.17, 95% CI: 0.04 to 0.72). This was consistent across the
three studies.

Summary of clinical effectiveness issues

Caffeine is considered the drug of choice for the management of apnoea by the neonatal
formulary, the British National Formulary for Children and by a number of Cochrane reviews
on apnoea in preterm infants. It was previously used as an unlicensed product. Although
caffeine appears to have similar short-term effects on apnoea/bradycardia to theophylline, it
offers certain therapeutic advantages, including a higher therapeutic ratio, more reliable
enteral absorption and a longer half-life allowing once daily dosing.

This product offers the first licensed formulation of caffeine for apnoea of prematurity in the
UK and can be administered iv or orally at the same dose. However, since the licence is
limited to the treatment of apnoea of prematurity, other main uses of caffeine, including the
prevention of apnoea and facilitation of extubation, remain unlicensed.

The majority of short-term studies have assessed the effect of caffeine on the frequency of
apnoea in some way and this is relevant given that this is the key indication for use. The
longer-term study did not record data on apnoea itself but examined outcomes including
disabilities that are relevant to this patient population (cerebral palsy, cognitive delay,
hearing loss and blindness). This study has provided data on the longer term effects of
caffeine in children up to a corrected age of 18 to 21 months and further data are awaited up
to 5 years of age.

The SPC primarily describes the product in terms of caffeine base (5mg/ml) rather than the
quantity of caffeine citrate present (10mg/ml) while the neonatal formulary and the BNF for
children currently recommend prescribing the dose in terms of caffeine citrate. This raises
the potential for confusion and administration errors.




Summary of comparative health economic evidence

The manufacturer provided a relatively simple comparison of the cost of 7 days of treatment
in premature infants with clinically significant apnoea between:

¢ the caffeine citrate ampoules of the manufacturer

e doxapram

e supportive treatment through continuous monitoring and treatment of apnoeic episodes

The mechanical interventions of nasal continuous positive airway pressure (NCPAP) and
intermittent positive pressure ventilation (IPPV) were also considered, though these might be
viewed as second-line for those failing on drug therapy. Theophylline was not considered as
a comparator, but given that it is only being used by a small number of units in Scotland this
was not of great concern.

Care could be at three levels of intensity: intensive care, high dependency and special care
baby unit. The response to treatment determined what proportion of babies would require
care at the different levels over the 7-day time horizon, with those responding being placed
within the less costly special care baby unit.

Response to pharmacological and supportive treatments was informed by short-term clinical
studies, though the only direct comparative evidence was as summarised in the comparative
efficacy section above. The submission also implicitly assumed that the caffeine citrate
ampoules would be at least as clinically effective as the other treatments. Side effects of
treatment were not explicitly considered, but the available evidence from Cochrane reviews
suggests that caffeine citrate is at a minimum no worse than other drug therapies.

Drug costs assumed a body weight of 1.6kg, while the other costs of care were valued using
NHS reference costs.

The average drug cost was estimated as £40 for the caffeine citrate ampoules, and as
between £10 and £20 for doxapram. The average 7-day total costs of treatment were
estimated as being: £3,460 for caffeine citrate; £4,148 for doxapram; £5,498 for NCPAP;
£6,299 for IPPV; and, £4,225 for supportive treatment, with the manufacturer concluding that
the caffeine citrate ampoules were the lowest cost treatment option.

Weaknesses of the analysis included:

e the clinical evidence not obviously justifying all the assumptions feeding into the
modelling for the range of treatments considered, although the mapping between
continuing apnoea and the level of care required was supported to some extent by expert
opinion;

e possibly too low an average body weight being assumed for the drug costings

Despite these concerns, it was considered that the economic case for the use of caffeine
citrate had been demonstrated.




Summary of patient and public involvement

A Patient Interest Group Submission Group was not made.

Additional information: comparators

There are no direct comparators since caffeine is considered the drug of choice in apnoea of
prematurity and is used in preference to theophylline. Doxapram is only used in infants who
continue to have troublesome apnoea despite caffeine therapy. Theophylline and doxapram
are not licensed for this indication.

Cost of relevant comparators

Drug Dose regimen Cost per week* (£)
Caffeine 10mg/kg caffeine base loading dose 44to0 71
then 2.5 to 5mg/kg/day

* Cost is based on a loading dose of 10mg/kg for a 2kg infant (four 1ml ampoules = £17.76) plus a
maintenance dose of 2.5 to 5mg/kg/day for a 2kg infant (one to two 1ml ampoules per day) for six
days.

Additional information: budget impact

Based upon a premature birth rate of 3,450 (6.9%); with 2,850 premature babies of whom
25% require 7 days of treatment; 400 very premature babies of whom 90% require 28 days
of treatment; and 200 extremely premature babies of whom 90% require 30 days of
treatment, the manufacturer estimated a gross drug cost of £204k per year. When
compared with the previously available unlicensed product, the manufacturer estimated that
this would lead to an overall increased drug cost of £89k per year.

It should be noted however that the manufacturer may have overestimated the number of
eligible infants, with SMC experts suggesting perhaps around a 2% eligibility.




Advice context:
No part of this advice may be used without the whole of the advice being quoted in full.

This advice represents the view of the Scottish Medicines Consortium and was arrived at
after careful consideration and evaluation of the available evidence. It is provided to inform
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in
determining medicines for local use or local formulary inclusion. This advice does not
override the individual responsibility of health professionals to make decisions in the exercise
of their clinical judgement in the circumstances of the individual patient, in consultation with
the patient and/or guardian or carer.

This assessment is based on data submitted by the applicant company up to and including
16 March 2009.

Drug prices are those available at the time the papers were issued to SMC for consideration.
These have been confirmed from the eVadis drug database.

The undernoted references were supplied with the submission. Those shaded grey are
additional to those supplied with the submission.
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