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Loperamide toxicity in severe
protracted diarrhoea
Sir,
We read with interest the paper by Sandhu et al. on
loperamide in severe protracted diarrhoea' paying
particular attention to the doses they used. In an earlier
paper2 they reported using doses of loperamide of up to
4 mg/kg with impressive results, and in this one, although
5 out of the 6children described received less than 1mg/kg/
day, 1 was treated with 3.8 mg/kg/day. We should like to
report the case of an infant age 4 months with severe
diarrhoea caused by a short bowel syndrome who
exhibited signs of central nervous system toxicity when
treated with such a dose of loperamide. We believe this
to be the only account of such toxic effects following a
course of loperamide in this therapeutic range.

This infant had necrotising enterocolitis in the neonatal
period necessitating resection of the greater part of his
ileum. An anastomosis between the proximal and
terminal small intestine left 38 cm of small bowel
measured from duodeno-jejunal junction to ileocaecal
valve. Loperamide was prescribed first at 6 weeks of age at
a dose of 6 mg/day increasing to 18 mg/day over the next
10 weeks. It had little effect on the volume or frequency
of the infant's stools which were watery, offensive, and
passed 7 to 11 times per day. His weight was 4-5 kg at
16 weeks.
One week after a dosage of 18 mg/day had been

reached the infant became hypothermic, peripherally
'shut down', and grey and suffered a generalised con-
vulsion lasting 3 minutes that was controlled with
intravenous diazepam. After the convulsion he remained
irritable and subconvulsive with increased muscle tone

in all limbs, brisk tendon reflexes, and writhing move-
ments when disturbed. Both pupils were constricted, the
anterior fontanelle soft, his temperature 35-50C, respir-
atory rate 20, and pulse rate 90 per minute. Full bio-
chemical and bacteriological screens were negative. He
was treated with intravenous gentamicin, flucloxacillin,
and metronidazole fox 3 days, and given a single intra-
venous dose of pyridoxine 12 hours after the convulsion.
Oral loperamide was stopped. For 24 hours after the
convulsion he was irritable, subconvulsive-especially
when disturbed, hypothermic, and unwell, but he made a
full recovery and has had no further convulsions since
withdrawal of loperamide. He is now 9 months old, has 1
to 2 bowel actions per day, and is growing well on oral
Wysoy and a mixed lactose free diet. He is develop-
mentally and neurologically normal with a weight of
64 kg.

In 1981 Friedli and Haenggeli described a 4 month old
infant who suffered opiate like toxic effects, reversed by
naloxone, after a single accidental overdose of 10 mg
(3 mg/kg) loperamide3 and the signs exhibited by our
infant were similar to those described. The dose of
loperamide taken by our patient at the time of his con-
vulsion was 4 mg/kg/day, actual body weight. We suggest
that caution should be observed when prescribing loper-
amide in this dosage range, and that opiate like poisoning
be included with ileus as a potential adverse effect of
loperamide.
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Dr Sandhu and co-workers comment:
We were interested to read the letter of Weaver,
Richmond, and Nelson, and agree that the symptoms in
the patient that they describe were probably caused by
the high doses of loperamide used. As we have previously
stated, the drug should be used with caution particularly
in sick infants.
There are, however, a number of points which should

be borne in mind. First, in patients with life threatening
protracted diarrhoea loperamide can be dramatically
effective. Secondly, over 95% of an oral dose is metab-
olised during its 'first pass' through the liver and this
process renders the drug virtually non-toxic to the central
nervous system. Thus in theory loperamide in large
doses could be toxic in patients with liver dysfunction,
and in this context it would be important to know
whether liver function was impaired in the patient
reported by Weaver et al. Thirdly, since loperamide is an
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opiate agonist, opiate effects might be expected and
serious side effects should be reversible with an opiate
antagonist such as naloxone.
Weaver et al. make a somewhat discrepant and

misleading statement regarding the doses of loperamide
that we administered to our patients with protracted
diarr\hoea: 'although 5 out of the 6 children described
received less than 1 mg/kg/day, one was treated with
3*8 mg/kg/day'. The dose of loperamide in the 5 children
was calculated according to expected body weight
whereas in the 1 patient referred to the dose was calculated
according to actual body weight. The dose for expected
body weight in the latter child was similar (1 -4 mg/kg/day
body weight) to that of the other 5 children.

Surgical treatment in neonatal
congenital heart disease
Sir,
We read with great interest the paper by Bove et al.' and
welcome an all too rare total review of a challenging
group of patients. However, as their 57% hospital
mortality for patients undergoing procedures using
cardiopulmonary bypass may discourage referring

Table 1 Neonates undergoing operation from
January 1977-February 1982

No of Early mortality
patients
(%) No(%)

Procedures using cardiopulmonary bypass 31 (36) 11 (35-5)
Non bypass procedures for 22 (25) 4 (18-2)

indaequate pulmonary blood flow
Non bypass procedure for 12 (14) 0 (0)

increased pulmonary blood flow/
inadequate mixing

Coarctation syndrome 22 (25) 3 (13 *6)
Total 87 18 (20-7)

paediatricians, it prompted us to examine our own
results in this age group during the period January 1977
to February 1983. Like the group from the Hospital for
Sick Children, Great Ormond Street, we were often
dealing with desperate near moribund infants with
perhaps uncorrectable lesions in some cases.

Table 1 shows the incidence and early mortality in the
same 4 groups of patients that they reported.1 Our group
of patients undergoing operation using cardiopulmonary
bypass represented 36% of the total compared with their
19 % and reflects our practice of offering corrective
rather than palliative surgical procedures wherever
possible. This increase was mainly at the expense there-
fore of the group with inadequate pulmonary blood flow
who underwent a procedure without cardiopulmonary
bypass.

Table 2 lists the 31 procedures which we performed
using cardiopulmonary bypass and surface cooling. The
overall mortality of 35 - 5 % in these patients is less than
the 57.5% reported by Bove et al. but it is only fair to
point out that our series covered a more recent period of
time. The other striking difference is that in contrast to
our practice they did not attempt correction of Fallot's
Tetralogy or pulmonary atresia with intact septum.
Our overall early mortality of 27 - 7% and that of

31*3 % reported by Bove et al. indicate that most babies
with congenital heart disease presenting in the first 4
weeks of life can be saved by surgery. However, in order
to achieve this it is essential that patients are referred
promptly under the best possible conditions to a few
selected centres experienced in neonatal cardiac surgery.
These infants can usually travel safely even over long
distances, particularly with the help of prostaglandin
management of the ductus arteriosus and appropriate
cardiorespiratory support. If such infants are treated in
centres specialising in this type of surgery results can still
improve greatly, but we deprecate initial management in
less experienced units where unnecessary palliative
procedures rather than correction may be performed-
often producing an unacceptably high mortality or subse-
quently more difficult anatomical problems to correct.

Table 2 Procedures in 31 patients using cardiopulmonary bypass
Diagnosis No of Procedure Mortality

patients
No %

TAPVD 2 Complete repair 0 0
Truncus arteriosus 3 Complete repair 1 33
Pulmonary stenosis 2 Valvotomy and transannular patch 1 50
Pulmonary atresia/VSD 1 Outflow tract patch only 1 100
Pulmonary atresia/no VSD 3 Complete repair 2 67
Tetralogy of Fallot 2 Complete repair 0 0
Complete TGA 7 Mustard 1 14
VSD, interrupted Ao arch 3 Closure of VSD repair of arch 1 33
VSD, hypoplastic Ao arch 2 Closure of VSD repair of arch 0 0
VSD 3 Closure of VSD 1 33
Complete AV canal 1 Complete repair 1 100
Hypoplastic left heart syndrome 1 Septectomy, anastomosis of Ao and MPA, 1 100

individual PA's banded
Ebstein's anomaly of tricuspid valve 1 Tricuspid valve replacement 1 100
Total 31 11 35-5

TAPVD = total anomalous pulmonary venous drainage; VSD = ventricular septal defect; TGA = transposition of the great arteries; Ao =
aorta; AV = atrioventricular; MPA = main pulmonary artery.
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