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electrically excitable tissue, including neurones. This may be a dose-
dependent phenomenon, however, the patient usually presenting with
the more typical neurological features before a sufficiently toxic
concentration is achieved. Additionally the brain of the elderly or
"arteriosclerotic" patient may possibly be predisposed to the develop-
ment of digoxin-induced convulsions; the previous case report
described a 72-year-old man.

Transient cerebral ischaemic episodes may, therefore, only partially
account for the blackouts seen in elderly patients taking digoxin, and
we recommend that, even when there is no gross disturbance of
cardiac rhythm, the serum digoxin concentration be measured to
exclude digoxin neurotoxicity.
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"Home brew" compared with
commercial preparation for
enteral feeding
Enteral feeding is the most appropriate route for administering protein
and energy to malnourished patients when the gastrointestinal tract is
capable of normal absorption.' The enteral route is safer and con-
siderably cheaper than total parenteral nutrition.2 Enteral feeding is
well tolerated provided it can be delivered by continuous slow
nasogastric or nasoduodenal infusion, thereby avoiding the problems
of hyperosmolar diarrhoea and the reluctance by some convalescent
patients to take a liquid diet by mouth. Commercially available enteral
solutions are expensive, however, and it has been argued that a liquid
diet of similar protein and energy content can be prepared by most
diet kitchens. We compared a blenderised diet based on milk albumaid
hydrolysate, Caloreen, and Prosparol ("home brew") with a commer-
cially available enteral preparation containing the same protein and
calorie content (Isocal) in 28 patients requiring nutritional treatment
after major gastrointestinal surgery. Method of treatment was
determined by numbered randomisation cards.

Patients, methods, and results

Any patient unable or unwilling to take nutrients by mouth after a major
gastrointestinal operation associated with complications was admitted to the
study. Patients who required jejunostomy feeds or intermittent positive
pressure ventilation were excluded. Indications for feeding included:
gastrectomy complicated by wound dehiscence; abscess or a duodenal fistula
(n 8); reconstructive gastric operations in patients malnourished before
operation (n - 10); resection for colorectal carcinoma complicated by fistula
or abscess (n- 6); and resection for inflammatory bowel disease associated
with intra-abdominal sepsis (n=4). Nutritional treatment was given for at
least seven days by fine-bore nasogastric tube positioned under radiographic
control. During the first 48 hours the tube feed was diluted and administered
at increasing volume until the patient was able to tolerate the full strength
solution at a rate of 125 ml per hour.3 Fifteen patients received Isocal and
13 the "home brew" (table). Diarrhoea occurred in nine patients, two after
Isocal, but one had antibiotic-associated colitis and the other a pelvic
abscess. Two of the seven patients with diarrhoea receiving the "home
brew" had a pelvic abscess but in the remaining five patients the intestinal
disturbance was so severe that the enteral feeding had to be discontinued.

Comparison of commercialfeed and "Home Brew" enteralfeeding

Commercial feed
(Isocal) "Home brew"
(n= 15) (n= 13)

Severe diarrhoea 2 7
Pelvic abscess 1 2
Antibiotic associated colitis 1
Infected solution 4
No cause identified 1

Obstructed fine bore tube 6

Cultures of the solutions in these patients yielded yeasts in three and
Staphylococcus aureus in one. Intermittent obstruction of the fine-bore tube
was a problem in six patients who were given the "home brew" but in none
receiving Isocal.

Comment

Our observations cast doubt on the safety and efficacy of liquid diets
prepared in hospital. Contamination by yeasts and staphylococcus
occurred at weekends when the materials had been prepared earlier
and stored on the wards. Fine-bore feeding tubes often became
obstructed by the locally prepared solutions and in some patients the
fine-bore tube had to be replaced by a conventional nasogastric tube,
which was unpleasant for the patients. The study was discontinued
because the nurses found the locally prepared solutions difficult to
administer at a constant rate of infusion, and because of the risks of
infection observed in the study. We believe, therefore, that commer-
cially available liquid diets are safer and easier to handle if fine-bore
enteral feeding is to be used for patients requiring nutritional support
after major gastrointestinal operations.
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Gastrointestinal haemorrhage and
benoxaprofen
Benoxaprofen is a non-steroidal anti-inflammatory agent similar to
naproxen and ibuprofen but which has a lower incidence of gastro-
intestinal disturbance' and produces less gastric microbleeding.2
During three months three patients who had been receiving benoxa-
profen were admitted to a general medical unit with gastrointestinal
haemorrhage associated with peptic ulceration.

Case reports

Case 1-A 76-year-old woman was admitted three weeks after starting
benoxaprofen 600 mg daily for osteoarthritis, mainly in her right leg. She
had no past history of dyspepsia and no family history of peptic ulceration.
Within a week of taking the drug she began to feel nauseated and on the day
of admission had a large haematemesis. She was seriously ill and the haemo-
globin concentration was 8-0 g/dl. Endoscopy showed multiple ulcers in the
duodenum and a large gastric ulcer. Despite resuscitative measures, including
blood transfusion, she deteriorated further; abdominal films showed
pneumoperitoneum. At an emergency operation the duodenal ulcer was
seen to have perforated and the peritoneal cavity contained 2 1 of bile-stained
fluid. The perforation was sealed but she failed to improve and died on the
eighth postoperative day.

Case 2-A 76-year-old woman was admitted six weeks after starting
benoxaprofen 600 mg daily for osteoarthritis. She had no past history of
dyspepsia. Within two weeks of taking the drug she complained of nausea
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and epigastric pain. After a month she stopped taking the drug and two
weeks later was admitted as an emergency case because of several haema-
temeses and melaena stools. On admission her haemoglobin concentration
was 5 0 g/dl. Endoscopy showed a large duodenal and a gastric ulcer. She
improved after a blood transfusion but then deteriorated; abdominal films
showed free gas in the peritoneum. Emergency surgery disclosed perforation
by the duodenal ulcer and also stercoral perforation of the sigmoid colon.
The perforated duodenal ulcer was oversewn and a left hemicolectomy
performed; she made a slow but satisfactory recovery.

Case 3-A 78-year-old woman had a duodenal ulcer confirmed by barium
meal in 1966 but had had no further dyspeptic symptoms until she started
taking benoxaprofen 600 mg daily for osteoarthritic pain in her right knee.
After one month she complained of gnawing epigastric pain associated with
nausea but no vomiting. She stopped taking benoxaprofen two weeks later.
Three days after stopping the drug she passed several melaena stools and
became dizzy and faint. On admission her haemoglobin concentration was
9 7 g/dl. She was transfused with 4 units of packed cells and endoscopy
showed two active duodenal ulcers. Cimetidine was prescribed, her stools
became negative for occult blood, and she was discharged.

Comment

The incidence of peptic ulceration in patients taking benoxaprofen
is about 04% ,1 with only one case of gastrointestinal haemorrhage
occurring four months after the drug had been discontinued. The
incidence of gastrointestinal disturbance may be low because benoxa-
profen is a relatively weak inhibitor of prostaglandin synthetase.3
Gastrointestinal haemorrhage in the three patients described here
may have been unrelated to benoxaprofen. Nevertheless, the timing
strongly suggests that the development of peptic ulceration was
associated with the administration ofbenoxaprofen at the recommended
daily dosage. The assertion that benoxaprofen is less likely to cause
serious gastrointestinal disturbance than other non-steroidal anti-
inflammatory agents4 requires further evaluation, especially in the
elderly.

I am grateful to Drs R J Kellett, J F Munro, and J Nimmo for permission
to describe patients admitted under their care. I also thank Dr J F Munro
for constructive comments on the manuscript and Mrs J Troup for secretarial
work.
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Immune response of infants in
tropics to injectable polio vaccine

As a result of two decades of experience with oral polio vaccine (OPV,
Sabin) in India, certain problems have come to light.' When it is used
in the conventional manner, the protective efficacy of oral polio
vaccine is only moderate and vaccine failure is common.2 To improve
efficacy, a five-dose schedule for primary immunisation has been
recommended, but this is out of step with the diphtheria, pertussis,
and tetanus vaccination, for which only three doses are sufficient.3
Injectable polio vaccine (IPV, Salk) is, however, available as an
alternative vaccine, and it is important to evaluate its efficacy in
developing countries. If found suitable its use may simplify routine
immunisation of children as it can be combined with the diphtheria,
pertussis, and tetanus vaccine into a quadruple vaccine and does not
need to be frozen for long storage. We examined the immune response
of infants given three doses of injectable polio vaccine incorporated

with diphtheria, pertussis, and tetanus vaccine into a quadruple
vaccine, as a first step in its evaluation in India.

Patients, methods, and results

Infants aged 6 to 45 weeks attending our immunisation clinic were given
three doses of the quadruple vaccine. Each dose (1 ml) contained 20, 2, and
3 5 D antigen units of killed poliovirus types 1, 2, and 3 respectively, and
was administered at four or eight weekly intervals to infants beginning their
immunisation on alternate weeks. Blood was collected before the first dose
and four weeks after the third dose by heel prick. The paired sera were
simultaneously tested for the presence and titre of poliovirus-neutralising
antibodies in steps of serial twofold dilutions starting from 1/8 against 30
to 300 median tissue culture infective doses of each type of poliovirus,
according to methods previously described.4
Out of 153 infants tested, 67 were seronegative to the three types of

poliovirus before immunisation. The three doses were given at four-weekly
intervals to 45 and at eight-weekly intervals to 21. The table shows sero-
conversion rates.

Seroconversion in tritypic seronegative infants

Interval Seroconverted to poliovirus Sero-
between No conversion
doses Type 1 Type 2 Type 3 index (00)

4 weeks 45 45 (1000,) 41 (91 1) 41 (9111',,) 941
8 weeks 22 22 (1000.,) 22 (100",,) 21 (95-5%/O) 98-5

Both groups 67 67 (100",,) 63 (93-90) 62 (925%,) 95 5

Seroconversion to type 1 was complete in both groups. Response rates to
types 2 and 3 were better in infants given the vaccine at eight-weekly
intervals than in those given it at four-weekly intervals, but these differences
were not statistically significant (p> 005). The overall response was 100%
to type 1 and over 90 °' to types 2 and 3. The seroconversion index, which
is the mean response to the three types, was over 98 0,, when injectable polio
vaccine was administered at eight-weekly intervals.

Comment

Injectable polio vaccine is routinely used for infants and children in
the Netherlands. The poliovirus antigen is formulated according to local
needs and standards and contains relatively low levels of types 2 and
3. This is reflected in the seroresponse in our study. The response will
probably improve further if the antigenic content of types 2 and 3 is
enhanced.

This study suggests that the quadruple vaccine may be used in the
routine immunisation of infants in developing countries, starting as
early as 6 weeks of age, with better antibody response than with oral
polio vaccine.' The seroconversion index after three doses of injectable
polio vaccine given at four-weekly intervals was 94-10% whereas it was
only 78%/' after three doses of oral polio vaccine given under similar
conditions.4 If injectable polio vaccine could be manufactured in
sufficient quantities and at an economic price, it would be an effective
alternative to oral polio vaccine in tropical countries.

We thank Dr Hans Cohen and Dr A L van Wezel of the Rijk's Institute,
the Netherlands, for the supply of the vaccine, and Mrs Saroja Christopher
and Mr P Vijayarathnam for technical help. This study was supported by
the Indian Council of Medical Research.
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