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SHORT REPORTS

Measurement of urea as a side ward
investigation
Chemical pathology originated in the side ward, but increased sophistication
of investigations and a higher demand for them led to the establishment of
central, purpose built laboratories. The design ofsome analytical equipment
has since been simplified, and it is now feasible for investigations to be
performed once again in the side ward. A recent criticism has been that a
bedside index of renal function has not been available. We assessed
the acceptability to users of a reflectance meter (Reflomat, Boehringer
Mannheim, West Germany) that measures plasma urea concentration.

Materials and methods

The reflectance meter method is simple and rapid to use. Measurement of urea
concentration is based on the use of solid phase reagent strips. Plasma (10p4) is
placed on the reaction layer, which is impregnated with urease. Ammonia from
the enzymatic breakdown of urea diffuses through a gas permeable mesh into an
indicator layer, causing a blue discoloration. The intensity of the colour
(proportional to the urea concentration) ismeasured after 10 minutes' incubation
at room temperature in therictance meter.
The method was first-ilvuated in the laboratory by skilled staff, and

performance was satisfactory.Plasma urea concentrations could be measured
accurately and precisely in the range 3-20 mmol/l (18-121 mg/100 ml). The
coefficient of variation between batches was acceptable (3 4% at 11 mmoL/l (66
mg/100 ml)), and results with the meter showed good correlation with those
obtained with laboratory equipment (Technicon SMAC II) (r=0 992, p<0 001).
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Junior hospital doctors from one acute medical team were trined to use the
method. They then used it over eight weeks to analyse plasma samples on the
ward; duplicate samples were saved for non-urgent analysis in the main
laboratory. Analysis was performed on 66 samples, and although the doctors
were not as precise as the laboratory staff, the coefficient of variation between
batches was satisfactory (1166% at 11 mmnol/l (66-1 mg/lOOml)). Comparison of
the doctors' results w;h those from the main laboratory gave a correlation
coefficient of0 91 (figure) and showed that under field conditions the reflectance
meter could satisfactorily discriminte between normal and impaired renal
function.

Comment

Twhe role of laboratories perforig emergency tests that are run by
doctors is contentious. Many clinicians, especially those who make heavy
demands on the chemical pathology service, see advantages in having results
more qliickly and frequendy than a central laboratory can provride. The
method described uses solid phase reagent strips and a reletnce meter. It

is similar to techniques that clinicians are familiar with-namely, those for
measuring blood glucose concentrations-but requires more input as it
entails centrifugation, pipetting, and timed incubation. Despite this a small
group of junior hospital doctors admitting patients to general medical wards
found it easy to use and were able to screen satisfactorily for renal failure
requiring immediate attention.
The system was cost effective. The instrument cost £250, and the cost of

the reagent for each test was 28p. If allowance is made for staffing costs then
the overall cost of each test of about £1 40 compares favourably with an on
call cost for measurement of urea concentration by a central laboratory of
£8 50.' Recently Boehringer Mannheim produced a new instrument that
supersedes the Reflomat, in that it is self calibrating, uses whole blood, and
times the incubation automatically. If its efficiency is proved in clinical use
this new instrument will make the estimation ofblood urea concentration on
the wards almost as simple as the estimation ofblood glucose concentration.

We are grateful to Dr M Peacock and the junior staff of Leeds General
Infirmary for their help and cooperation.
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Vivax malaria acquired in Trinidad, a
malaria free area

I describe a case of malaria caused by Plasmodium vtax acquired in
Trinidad, which has been declared free of malaria; this is the first case to be
reported from there since eradication was achieved. The patient presented in
the United Kingdom with an imported fever.

Case report

A 33 year old white man presented after five weeks of intermittent fever and
rigors. He had been unable, because of malaise, to complete his daily marathon
trining of running several miles. He farmed a densely forested area ofTrinidad
where he had lived since infancy. Mosquitoes were common in the area and
included vectors that tansmit malaria (Anopheies belUatorandA aquasau). Travel
outside the Caribbean had been limited to a visit to Florida two years previously;
within the Caribbean he had visited St Martin 18 months previously and
Barbados seven months previously, but he had not been to Haiti or the coast of
South America. A week before presentation he had flown by standard flight from
Trinidad to London with no stopovers. Before departure he had been ill for four
weeks.
On admissi he was drawn, febrile (temperature 39C), and sufferng from

rigors. His spleen was enlarged (2 cm below the costal margin). Blood films
showed large solid trophozoites and preschizonts consisteni with vivax malaria.
Chloroquine 1500 mg was given over two days with prnmaquine 15 mg daily for
two weeks, resulting in a cure.

Intensive epidemiological work was performed, including interviews with
contacts and exmination of blood films from contacts and people who lived near
the patient who were or had been febrile in recent weeks. Blood films proved
negative. No malaria antibodies were detected in these subjects. The source ofthe
infection remained puzzling.

Comment

As the result of a programme of eradication from 1957 to 1972 the World
Health Organisation in 1982 declared the Caribbean, apart from Haiti and
the Dominican Republic, free of malaria. ' Malaria had been eradicated from
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Trinidad in 1%5, though the malarial vector, the anopheles mosquito, has
apparently remained or returned. I did not think, therefore, that malaria
could be a valid differential diagnosis.

Malaria acquired at an airport2 was unlikely as the patient had been ill for
four weeks before departure and had not left his home in central Trinidad
during that time; there had been no stopovers during his ffight to London.
His visit seven months previously to other Caribbean islands free of malaria
was unlikely to have resulted in his acquiring vivax infection, though a six or
seven month hypnozoite (exoerythrocytic prepatent) stage could not be
ruled out completely. He did not have a history of blood transfusion.
One possible explanation for his infection is that P vivax had been

imported from South America. Trinidad is only seven miles from the coast of
South America, and South American fishing boats sometimes dock in Port of
Spain. Infected anopheles mosquitoes could have been conveyed the short
distance over the sea; this hypothesis is similar to that put forward to explain
acquired malaria in Eur9pe.2 Alternatively, a visiting boatman may have had
ma4aria, and subsequent blood meals taken by uninfected but "receptive"
mosquitoes indigenous to Trinidad would have provided the means of
importation of vivai nmlaria.

This case indicates that in an area receptive for malaria where eradication
has been achieved the diseasemay still recur. It further indicates that malaria
should be among the differential diagnoses of fever imported to the United
Kingdom by travellers from-countries free ofthe disease that are close to, but
topographically isolated from, countries in which malaria is endemic.

I am grateful to Dr George Wyatt, senior lecturer in tropical medicine at the
Liverpool School of Tropical Medicine, for confirming the presence ofP vwax
in the blood films, and to Dr Rosemarie Paul, principal medical officer in
epidemiology at the Ministry ofHealth and Environment, Trinidad, for intensive
epidemiological work there.

I World Health Organisation. Malaria risk in international travel. Wee* Epideilgicl Record
1984;59:221-8.

2 HoJvoet G, Michielsen P, Vandepitte J. Airport~malaria in Belium.-Laucet 1982;ii:881-2.
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Absence ofseroconversion for HTLV-IlI
in haemophiliacs intensively treated with
heat treated factor VIII concentrate

Haemophiliacs are at increased risk of the acquired immune deficiency
syndrome (AIDS). The probable causative factor, human T lymphotropic
virus type III (HTLV-III), is believed to be transmitted via the clotting
factor preparations used by these patients; in particular, commercial factor
VIII concentrates made from large plasma pools and obtained from the
United States carry a high risk of transmission of HTLV-II.I Because
retroviruses seem to be sensitive to heat inactivation2 heat treated factor VIII
concentrates are supposed to reduce the risk oftransmission.3

Patients, methods, and results
We studied the rate ofseroconversion for HTLV-III in 18 patients with severe

haemophilia A (mean age 28, range 1543). This group comprised all our
haemophiliacs who had been given exclusively commercial factor VIII concen-
trates for home treatment since 1978. Before June 1983 they had received non-
heat treated concentrates from the USA (Hemofil, Hyland; Factorate, Armour)
for 10-63 months (mean 46 months) at a mean monthly dose of 4073 IU (range
1508-9329 IU). From June 1983 all patients were treated exclusively with a heat
treated concentrate from the USA (Hemofil T, Hyland) at a mean monthly dose of
4202 IU (range 469-9030 IU).

Blood was sampled four months before and just before the first infusion ofheat
treated concentrate and four, 10, 22, and 28 months afterwards. All samples were
tested for HTLV-III antibodies with an enzyme linked immunosorbent assay
(Vironostika, Organon). Samples that were positive on assay, as well as the first
serum sample from each patient, were subjected to immunoblot analysis. The
assay and immunoblot analysis were performed by the Academic Medic-al Centre
(Amsterdam, The Netherlands). Immunoblot analysis was also performed by the
Centers for Disease Control (Atlanta, USA) on all samples collected from June
1983 to April 1985. No discrepancies were found between the results at the two
centres. The table summarises clinical details and serological results.

Before the introduction of heat treated concentrate HTLV-III antibodies were
found in only one patient. Aferwards none of the patients seroconverted. All

Characteristics ofhaemophiliacs treated with heat treatedfactor VIII concentrate (from
June 1983), and rate ofseroconversionforHTLV-III

Presence ofHTLV-1II antibodies

Dose of factor VIII Feb June Sept April April Sept
Case No (IU/month) 1983-5 1983 1983 1983 1984 1985 1985

1 3819 - - -

2 9030 - - - - - -
3 3492 - - - - - -
4 1463 - - - - - - -
5 6370 - - - - - -
6 5748 - - - - - -
7 2337 - - - - - -
8 1981 - - - - - -
9 1892 - - - - - -
10 469 - - - - - -
11 5217 - - -
12 7260 - + + + + +
13 4510
14 5765 - -

15 2910 - -

16 5749 - -

17 3076 - -

18 4517 - -

patients remained free of AIDS or the AIDS related complex. They had no
known risk factors for AIDS apart from the treatment with factor VIII
concentrates.

Comment

The prevalence of HTLV-III antibodies in our patients was remarkably
low (5 5%), although they were treated from 1978 to 1983 with high doses of
commercial non-heat treated concentrates. Considerably higher prevalences
have been reported in comparable groups of haemophiliacs, ranging from
72-94% in the USA to 53-66% in Europe, 45 and have been related to use of
commercial factor VIII concentrates.' This difference cannot be attributed
either to selection of. patients or to methodological errors in the tests for
HTLV-III antibodies. Thus our patients probably received fewer batches of
concentrates contaminated with HTLV-III. The batches of concentrates
that were used until June 1983 seem to have been manufactured about two
years before their administration. The prevalence of HTLV-III antibodies
in haemophiliacs treated with commercial concentrates from the USA was
still low in 1981, and a progressive increase in incidence occurred
thereafter.45 Thus delayed exposure to contaminated batches of non-heat
treated concentrate in our patients is possible.
Although from 1983 to 1985 seroconversion for HTLV-III occurred in

27% of Dutch haemophiliacs who were treated with a local non-heat treated
concentrate (C Breederveld et al, unpublished findings), none ofour patients
seroconverted. This absence of seroconversion is probably associated with
the introduction of heat treated concentrate, although donor selection may
also have contributed. Our results agree with those in previously untreated
haemophiliacs.3 The mean total dose of heat treated concentrate adminis-
tered in our group, however, was about 12 times higher than in that study.
We conclude that the heat treated factor VIII concentrate that our patients

received carries a low or even no risk of transmission ofHTLV-III. Longer
follow up is needed to establish whether this product protects haemophiliacs
against AIDS.

I Melbye M, Froebel KS, Madhok R, et al. HTLV-III seropositivity in European haemophiliacs
exposed to factor VIII concentrate imported from the USA. Lancet 1984;i: 1444-6.

2 McDoualp JS, Martin LS, Cort SP, MozenM, HeldebrantCM, Evatt BL. Thermal inactivation of
the acquired immunodeliciency syndrome virus, human T lymphotropic virus IlIlymphadeno-
pathy-associated virus, with special reference to antihemophilic factor. J Clin Invest 1985;76:
875-7.

3 Rouzioux C, Chamaret S, Montagnier L, et at. Absence of antibodies to AIDS virus in
haemophiliacs treated with heat-treated factor VIII concentrate. Lancet 1985;i:271-2.

4 Anonymous. Blood transfusion, harmophilia, and AIDS [Editorial). Lancet 1984;ii: 1433-5.
5 Ball SE, Hows JM, Worsley AM, et al. Seroconversion of human T cell lymphotropic virus III
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