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patient had received vitamins before the study) or endogenous
bacterial synthesis seems unlikely to account for this. The liver,
however, is the principal storage organ for thiamine, and high
circulating concentrations might be accounted for by impaired
uptake or increased release of stored thiamine by ethanol. There
may be an analogy with the finding of high blood concentrations
of vitamin B12 released from damaged hepatocytes in patients
with liver disease. Experiments show that ethanol infusion
results in release of thiamine into rat liver perfusates and that
in the presence of ethanol thiamine rebinding does not occur.13

Decreased phosphorylation of thiamine to the active coenzyme
thiamine pyrophosphate has been suggested as one possibly
important factor in thiamine deficiency in alcoholics14; we,
however, found no evidence for this. On the contrary, patients
with low concentrations of thiamine pyrophosphate had
vanishingly low values of unphosphorylated thiamine and a
high ratio of phosphorylated to unphosphorylated thiamine,
suggesting that the phosphorylating mechanism was functioning
efficiently. The few patients in whom an abnormal ratio sug-
gested the possibility of a phosphorylation defect had normal
or high concentrations of thiamine pyrophosphate. This should
be investigated further in kinetic studies of thiamine phos-
phorylation in vivo. Nevertheless, our present findings using a
direct assay of thiamine and its important metabolites indicate
that some conclusions about the prevalence and mechanism of
thiamine deficiency in alcoholics drawn from studies using
indirect methods may not be valid.

MKG is a member of the external scientific staff of the Medical
Research Council.
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SHORT REPORTS

Augmentin (amoxycillin-clavulanic
acid) compared with co-trimoxazole
in urinary tract infections
Many antibiotics are effective in urinary tract infection with sensitive
organisms but have seldom been compared for the time taken to
achieve clinical cure. This study compares the efficacy of Augmentin
(a formulation of amoxycillin with the f-lactamase inhibitor potassium
clavulanate) with that of co-trimoxazole on the basis of time for
resolution of symptoms and signs of infection.

Patients, methods, and results

Inpatients were included in the study only if they had at least two of:
(a) fever, (b) urinary tract symptoms, (c) significant numbers of pathogenic
organisms in a midstream or catheter urine specimen. Five patients (two in
the Augmentin group and three in the co-trimoxazole grouD) were admitted to
hospital for urinary tract infection. The remainder were admitted for other
medical and surgical conditions and had acquired their infections in hospital.
Only one patient had an indwelling catheter. The most common pathogens
were Escherichia coli or other coliforms. Other organisms included Klebsiella,
Proteus, and Streptococcus faecalis.
The study was a single blind comparison, with patients allocated at random

to seven days' treatment with either Augmentin (250 mg amoxycillin+ 125
mg potassium clavulanate) three times daily or co-trimoxazole (160 mg
trimethoprim+800 mg sulphamethoxazole) twice daily. Clinical cure was

defined as complete resolution of all the presenting symptoms and signs
of urinary tract infection. Consecutive patients allocated to each treatment
were paired for sequential analysis by the method of Matts1 using an RST
plan2 with 0=0 75, 1-,l=0 95, and 2=--0-05, treatment preferences being
based on day of clinical cure. The sequential plot reached a boundary indi-
cating a preference for Augmentin after 52 assessable patients (26 receiving
each treatment) had been entered. There were no significant differences
between the two groups on entry in age, sex, primary illnesses, and symptoms
and signs of urinary tract infection. All patients had a bacterial culture of
> 108 organisms/l urine and all completed the study.
All 26 patients in the Augmentin group were cleared of the causative

organism compared with 23 of the 26 patients (88%) in the co-trimoxazole
group (x2: p=0.08). There was a good correlation between the clinical and
bacteriological results (table).

All patients in the Augmentin group had infections sensitive to Augmentin
and 25 (96%) were clinically cured; in the co-trimoxazole group only 21
patients (81%) had infections sensitive to co-trimoxazole, of which 20 were
clinically cured (95%). Of those patients cured, however, the mean time to
clinical cure was 3-2 days (range 2-5) in the Augmentin group compared with
4-7 days (range 1-7) in the co-trimoxazole group, and this difference was sig-
nificant (p=00004; unpaired t test).

Both treatments were well tolerated. No patient withdrew from the study
because of an adverse reaction. Two patients in each group had nausea of
short duration. One patient taking co-trimoxazole had abdominal pain.

Comment

The shorter time to clinical cure for patients with sensitive organisms
treated with Augmentin compared with that for those with sensitive

Clinical and bacteriological results

Augmentin group Co-trimoxazole group

Augmentir. Ampicillin Ampicillin All Co-trimoxazole Co-trimoxazole All
sensitive sensitive resistant patients sensitive resistant patients

Clinical cure (No) 25 18 7 25 20 2 22
Mean days to cure (SD)* 3-2 (0 9) 3 1 (0 9) 3 7 (0 8) 3-2 (0 9) 4-7 (1-6) 5 5 (3 5) 4-8 (1-7)
Bacteriological cure (No) 26 18 8 26 21 2 23
Total No of patients 26 18 8 26 21 5 26

Of those cured.
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organisms treated with co-trimoxazole suggests differences in the
clinical activities of these drugs. Amoxycillin alone is limited in its
activity against urinary pathogens owing to the frequent presence of
/1-lactamases. Martinelli et al reported that 36% of urine isolates were
resistant to ampicillin or amoxycillin,3 and we found a similar inci-
dence. This resistance can be successfully countered by adding clavu-
lanate to amoxycillin as Augmentin.4
The clinical appropriateness of Augmentin is now reinforced by

our findings, which show that Augmentin is more rapidly effective
than co-trimoxazole in the treatment of urinary tract infection.

We are grateful to Beecham Research Laboratories for supplies of drugs and
to Dr K MacRae for statistical advice.
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Evaluation of a gluten free product
containing wheat gliadin in patients
with coeliac disease

In coeliac disease a characteristic lesion of the mucosa of the upper
small intestine results in malabsorption. Wheat, rye, barley, and pos-
sibly oats have been shown to be toxic to patients with coeliac disease.
Gliadin, the ethanol soluble fraction of wheat flour, can be divided into
1, ,B, y, and c subfractions, each ofwhich exacerbates coeliac disease.1-3
Normal bread contains about 1 25 g gliadin per standard 30 g slice. A
radioimmunoassay for wheat gliadin showed that bread made from a
nominally gluten free flour based on wheat starch contained up to 6-4
mg gliadin per 30 g slice,4 and the product was withdrawn. Juvela and
Rite Diet gluten free bread mixes contain only 0 4 mg and 0-2 mg
gliadin per 30 g slice respectively. Although such quantities of gliadin
are less than those previously reported to be enterotoxic,3 we wanted
to test the products in patients with coeliac disease.

Patients, methods, and results

We studied seven well adult patients with histologically proved coeliac
disease who had been receiving a gluten free diet for at least a year. They gave
written informed consent and followed a gluten free diet without any

commercial gluten free products for one week, when a jejunal biopsy specimen
was taken with a Watson jejunal biopsy capsule. They continued the same
diet but each day ate six slices of bread that they had baked from Juvela
gluten free bread mix. A second jejunal biopsy specimen was taken after
the second week.
The biopsy specimens were fixed in formol saline and their dissecting

microscopical appearances were assessed blind. Sections were stained with
haematoxylin and eosin and assessed blind for the ratio of villus height to
crypt depth, the height of epithelial surface cells, and the intraepithelial
lymphocyte count. The mean (SD) of 10 observations for each variable was
recorded.
The table shows the dissecting microscopical appearances and morpho-

metric measurements of the seven patients before and after challenge. There
was no deterioration in the dissecting microscopical appearances of the
biopsy specimens except in one patient (case 5) who had broad villi and
ridges instead of leaves and villi. The results before and after challenge were:
ratio of villus height to crypt depth 2-4 (0 7) v 2-0 (0O5); height of epithelial
surface cells 36 (5) /.m v 33 (4) ltm; and intraepithelial lymphocytes 37 (3) v
36 (6) per 100 enterocytes. The fall in the ratio of villus height to crypt
depth was significant at the 5%O level, but the other morphometric variables
were not significantly different using a paired Student's t test.

Comment

Gluten free products based on wheat starch have been shown to
contain trace amounts of gliadin,4 which could be toxic. We have
shown previously that 10 mg gliadin by intraduodenal infusion over
eight hours did not change the jejunal mucosa in one patient with coe-
liac disease, although 100 mg gliadin produced minor changes.3
Bread made from normal wheat flour contains about 1-25 g gliadin/
30 g slice, while that made from Juvela and Rite Diet gluten free
bread mixes contains 0-2-0-4 mg/slice (unpublished observation).

This study suggests that this nominally gluten free product based
on wheat starch is not toxic to patients with coeliac disease when
eaten for one week. Further studies are required, however, to exclude
possible toxicity of the small amounts of gliadin in these products
when eaten daily for long periods. In the meantime they can be
recommended to patients with coeliac disease.
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Research Council and Drummond Nutrition Trust for previous financial
support. We thank Professor R H Dowling and Dr G Sladen for allowing us
to study their patients, Dr R P H Thompson for helpful discussion, and Mrs
B Issom for typing the manuscript.
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Dissecting microscopical appearance of mucosa, ratio of villus height to crypt depth, height of epithelial surface cells (Qim), and intraepithelial lymphocyte countIlOO
enterocytes in jejunal mucosal biopsy specimens from seven patients with coeliac disease before and after challenge with gluten free bread (figures are means (SD) of 10
observations)

Height of epithelial surface cells Intraepithelial lymphocyte
Microscopical appearance of mucosa Ratio of villus height to crypt depth (tgm) count/100 enterocytes

Case No Before After Before After Before After Before After

I Leaves and ridges Leaves and fingers 2 9 (0 7) 1 9 (0-4) 35 (6) 34 (6) 35 (5) 41 (5)
2 Broad villi and ridges Broad villi and ridges 1-7 (0 6) 1 8 (0 7) 30 (1-5) 30 (5) 36 (4) 35 (6)
3 Leaves and ridges Leaves and fingers 3-4 (0 8) 2-9 (0-6) 38 (6) 37 (3) 31 (4) 32 (7)
4 Broad villi Broad villi 1-4 (0 8) 1-4 (0 6) 38 (10) 26 (2) 45 (7) 31 (5)
5 Leaves and fingers Broad villi and ridges 2 4 (1-0) 1 8 (0 9) 38 (7) 39 (5) 33 (6) 35 (11)
6 Ridges Broad villi 2-2 (0-6) 2-1 (0 8) 43 (5) 31 (10) 43 (6) 48 (8)
7 Broad villi and ridges Broad villi and ridges 2-:7 (1-1) 2-1 (0-8) 29 (-2) 34 (5) 38 (8) 31 (9)
Mean 2-4 (0 7) 2-0 (0 5) 36 (5) 33 (4) 37 (3) 36 (6)
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