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access to the data base. The viewdata computer records the date,
time, and source of every viewdata inquiry, and a similar record of
conventional telephone inquiries has been kept. We now report on
the impact of the viewdata service on the workload of the bureau
after the first 14 months.

Use of service

Users-During April 1983 to May 1984, 52 users were registered, 27 in
Scotland, 21 in England, one in Wales, and three in Northern Ireland. The
Scottish centres using the service included eight accident and emergency
departments, two intensive care units, one clinical pharmacology unit, and
11 general practices. The non-Scottish users included the poisons information
centres in Leeds, Newcastle, Northern Ireland, and the West Midlands;
nine general practices; and four accident and emergency departments.

Total inquiries-The bureau received 13 999 inquiries during the 14
months, 58% of which were answered directly by the computer and 42%
by the staff. The mean monthly number of inquiries answered by staff fell
from 461 (SD 53) in the first seven months of viewdata to 388 (52) in the
second seven months (t= 2-58; df= 12; 0 05 > p > 0-02). The West Midlands,
Leeds, and Newcastle poisons information services made 49'% of the
viewdata inquiries.

Scottish inquiries-During the period studied 8093 inquiries originated
from Scotland. The number each month tended to rise, but an increasing
proportion were answered by viewdata (figure). Eight accident and emergency
departments made a total of 2665 inquiries (mean 333 (SD 202), range
55-645), including 2482 viewdata calls (89% of Scottish viewdata inquiries).
After being registered for use of viewdata, the least user of the service made
75% of its poisons inquiries in this way, while the others used it for 92-95%.
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Bureau did not exceed 5480 a year up to 1982, and the 13 999 in the
14 months after introduction of its viewdata service was therefore a
very considerable increase. Most of the additional inquiries originated
from English poisons information services and were answered by the
new system. Scottish calls also increased, but by March 1984 the
computer directly answered more than half (figure). The attractiveness,
novelty, and educational value of viewdata almost certainly accounted
for some of the increase but in our view were unlikely to have been
the sole or major reason. A substantial proportion must have related
to patients presenting at hospitals. Despite the overall increase in
inquiries, the number of conventional telephone calls fell significantly
in the second seven months after introduction of viewdata.
We intended the new service to be accessed directly from hospitals

and general practices, and the Scottish inquiries are therefore of
particular interest, since hospital emergency departments (the source
of about two thirds of all poisons inquiries') are the main Scottish
users of viewdata. Eight emergency departments accounted for 33%
of Scottish calls, and 89%of these were answered by viewdata. A
cross check on conventional telephone inquiries confirmed that the
hospitals with viewdata terminals used them almost exclusively.
The main factor limiting the speed of adoption of viewdata by

hospitals is finding the funds (£3OO-L6OO) for a terminal. Concern
about paying for computer time and the information accessed has
been expressed on occasions but is unwarranted; the only cost (apart
from the terminal) is that of the telephone call to Edinburgh, which
would have been made even if viewdata did not exist.
We appear to have established a service which is of value to doctors

working in emergency departments and also to other poisons informa-
tion centres. Since it also reduces the number of routine telephone
calls to be answered, staff have more time to devote to improving the
quality of the service.

We acknowledge the continuing support of the Lothian Health Board.
The viewdata system was established with funds from the Chief Scientist and
Scottish Home and Health Department and received the British Computer
Society 1983 award for social benefit.

1 Proudfoot AT, Davidson WSM. A viewdata system for poisons information.
Br MedJ7 1983;286:125-7.
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Fine bore enteral feeding and
pulmonary aspiration
We report two cases of pulmonary aspiration in patients undergoing
enteral feeding through fine bore nasogastric tubes. We analyse the
possible mechanisms and suggest a form of treatment.

Case reports

Case 1-An 83 year old man was admitted from a referring hospital with a
chest drain in situ after a diagnosis of a pneumothorax. He had an
undiagnosed traumatic diaphragmatic hernia that had been missed after a
road traffic accident seven years previously. Repair ofan iatrogenic perforation
of transverse colon and repair of the diaphragmatic hernia necessitated a
transverse colectomy and end colostomy and later a thoracotomy for pleural
toilet. He required ventilation in the postoperative period, initially with a
cuffed endotracheal tube and later with a cuffed tracheostomy tube. Fine
bore enteral feeding was begun two weeks after admission once gut motility
and absorption had been established, correct placement of the tube being
checked on each routine chest radiograph. On three occasions over the
ensuing two months a milky substance, indistinguishable from the feed,
was aspirated from the bronchi despite the feeding tube being correctly
positioned. On three other occasions feed was also seen in the mouth and
the tube noticed to be coiled up in the pharynx. Two months after admission
he suffered a cardiorespiratory arrest. During attempted resuscitation feed
was aspirated from his tracheostomy tube and the feeding tube found in his
oropharynx, suggesting that pulmonary aspiration may have been
contributory. Unfortunately, it proved impossible to resuscitate him.

Case 2-A 23 year old man was admitted after a road traffic accident.
He had sustained a fracture-dislocation of T6 and T7 with paraplegia and
no sensation below T7. This necessitated him being nursed on a Stryker
frame. Other injuries included a continuous pneumothorax and atelectasis.
Two weeks after the accident he underwent an emergency thoracotomy with
resection of infarcted lung. After two days he began enteral feeding through
a fine bore nasogastric tube. Twelve hours later he became cold, clammy,
and cyanosed with laboured respiration. Coarse crepitations were heard on
the right side with inspiratory and expiratory wheezes and stridor. Earlier
that day breath sounds had been normal. Chest x ray appearances were
unchanged from a routine morning radiograph taken four hours previously.
Measurement of blood gases confirmed hypoxaemia, hypercapnia, and a
respiratory acidosis, suggesting intrapulmonary shunting associated with
hypoventilation. The feeding tube was noted to be in the mouth. Immediate
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rigid and fibreoptic bronchoscopy were performed and thick secretions and
feed sucked out from the right bronchial tree. The remainder of his post-
operative course was satisfactory.

Comment

These two cases illustrate eight instances of aspiration of fine bore
enteral feed. On three occasions the tube remained correctly placed
and on five occasions the tube was noted to be in the oropharynx.

Fine bore enteral feeding is popular in intensive care units because
ofthe high patient acceptability and ease ofmanagement in conjunction
with continuous feeding pumps. Severely ill patients, however, and
those with either endotracheal or tracheostomy tubes in situ, have
an impaired cough reflex. Gastric ileus is also common in these
patients, predisposing to reflux or regurgitation especially in the
supine position. The presence of a cuffed endotracheal or tracheostomy
tube does not prevent aspiration.
The narrow bore of the feeding tube precludes reliable aspiration

to test for gastric pooling and we have seen that the tube itself being
fine, soft, and designed for tolerance may be regurgitated into the
pharynx.
Pulmonary aspiration is a possible and dangerous complication of

fine bore enteral feeding in compromised patients. We suggest that
these at risk patients should have wide bore nasogastric tubes in
situ to reduce the likelihood of the tube being regurgitated and to
permit adequate gastric aspiration. There is a risk that a wider bore
tube will render the cardiac sphincter incompetent, but we have not
found this a problem in practice. We find that when severe aspiration
occurs the only reliable method of performing adequate bronchial
toilet is by both rigid and fibreoptic bronchoscopy in order to remove
the feed, thick secretions, and sputum present.
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Comparison of immunoglobulin and
malaria antibody values in rural
Kenyans
Normal inhabitants of tropical countries show various serological
features distinct from people living in temperate regions. These
include a high erythrocyte sedimentation rate, raised y globulin
concentrations, altered albumin:globulin ratios, a high prevalence of
autoantibodies, frequent false positive Wassermann reactions, and
higher concentrations of immune complexes.' Hypergammaglobulin-
aemia results especially from increased concentrations of IgG, IgM,
and IgE.' Black Americans have only slightly raised immunoglobulin
values compared with matched white subjects,2 suggesting that hyper-
globulinaemia in the tropics is environmental rather than genetic in

Immunoglobulin and malaria antibody values in four different provinces of Kenya

Province

Nyanza Western Eastern Central

Malaria endemicity Stable Stable Unstable Non-malarious
Geometric mean IgG (g/l) (95% confidence limits for geometric mean) 16-0 (9 9-25 8) 11-6 (3-7-36-6) 15-4 (9 2-25-7) 14-8 (9-9-22 2)
Geometric mean IgM (g/l) (95 °'confidenc_ limits for geometric mean) 1-7 (0-8-3 6) 1-5 (0 4-5-2) 1-9 (0 7-4 9) 1-5 (0-8-2 7)
No (%) with malaria IFAT titre*:

Negative 8 (19 0) 3 (55 6)
1/16 12 (28 6) 5 (33-3)
1/64 1 (3-7) 5 (11-9)
1/256 8 (29-6) 3 (20-0) 6 (14 3) 1 (11-1)
1/1024 11 (40 8) 9 (60-0) 6 (14-3)
1/4096 5 (18-5) 3 (20-0) 3 (7-1)
1/16 384 2 (7 4) 2 (4-8)

Total tested 27 (100) 15 (100) 42 (100) 9 (100)

* IFAT = Indirect fluorescent antibody test.

origin. Increased concentrations of IgE are thought to result particu-
larly from helminthic infections, while malaria has been considered
responsible for the raised values of IgG and IgM.' We report a
comparison of malaria antibody values and concentrations of IgG and
IgM in normal Kenyan adults from areas of differing medical ecology.

Subjects, methods, and results

Serum samples were collected from rural inhabitants of four separate
provinces of Kenya. Nyanza Province is an area of classically stable malaria
and is endemic for schistosomiasis mansoni and haematobia. Western
Province resembles neighbouring Nyanza in its endemicity of malaria but
lacks schistosomiasis. Eastern Province is an area of unstable malaria, is
intensely endemic (though in a geographically irregular manner) for schisto-
somiasis mansoni and haematobia, and contains scattered foci of visceral
leishmaniasis. Apart from limited and irregular transmission of schistosomia-
sis, Central Province supports little major parasitic disease.

All subjects were examined to exclude clinically obvious infectious disease,
and none had an enlarged liver or spleen. The subjects were young and middle
aged adults, and the age distribution in the different groups studied was
similar. Serum samples were transported on ice and kept deep frozen until
examined. Concentrations of IgG and IgM were measured by kinetic turbi-
dimetry. Malaria antibody values were determined by the indirect fluorescent
antibody test.
The table gives the results. No correlation was found between malaria

antibody values and the mean concentrations of IgG or IgM. Immunoglobu-
lin concentrations were essentially the same in all areas, regardless of the
endemicity of malaria.

Comment

Malaria antibody values differed greatly among areas of varying
malarial endemicity. In Nyanza and Western Provinces, areas of
stable malaria, most of the subjects had titres of 1/1024 or greater. By
contrast, antibody titres in subjects from Central Province were
negative or low. A wide distribution of antibody titres was observed in
subjects from Eastern Province, the region of unstable malaria, but
most were less than 1/1024. In this study immunoglobulin concentra-
tions could not be correlated with malaria antibody titres.

Evidence associating malaria with high immunoglobulin concentra-
tions has been mostly indirect. In the Gambia children given malaria
prophylaxis had lower y globulin concentrations than unprotected
controls,3 and in Tanzania IgG and IgM values were shown to vary
with altitude,4 one of the main determinants of transmission of
malaria.

Malaria is only one of a wide variety of infections to which rural
inhabitants of the tropics are exposed. In Kenya patients with
hepatosplenic schistosomiasis, visceral leishmaniasis, and hyper-
reactive malarial splenomegaly (tropical splenomegaly syndrome)5
have significantly raised IgG and IgM concentrations.5 In the latter at
least some of the increased IgM seems to be specific malaria antibody.5
The causes of hyperglobulinaemia in normal tropical inhabitants
remain uncertain, but it may be simplistic to attribute it to just one
condition such as malaria.

We are grateful to Dr C Draper and Mr T Stewart, London School of
Hygiene and Tropical Medicine, for advice on malaria serology. Drs May Ho
and Harrison Spencer kindly provided several serum samples, and the staff of
the Walter Reed Institute, Nairobi, stored the specimens. We thank the
Wellcome Trust for financial support, Professor Michael Hutt for discussion
and encouragement, and Rita Musick for secretarial help.

1 Greenwood BM, Whittle HC. Immunological changes in healthy individuals
living in the tropics. Immunology of medicine in the tropics. London: Edward
Arnold, 1981:1-20.
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