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SHORT REPORTS
Metabolic alkalosis and hyperlactataemia
We describe a case of metabolic alkalosis associated with a severe hyper-
lactataemia.

Case report

A 61 year old woman was admitted with a 10 day history of vomiting. She
had suffered from flatulence and abdominal discomfort for several years.
Magnesium trisilicate had been her only medication. On examination she was salt
depleted and hypotensive, supine blood pressure was 90/50 mm Hg and
pulse 80 beats/min, and obvious signs ofpyloric stenosis were present. There was
no clinical or radiological evidence of chronic lung disease.

Laboratory results on admission were: haemoglobin concentration 80 g/l;
packed cell volume 0-29; mean corpuscular volume 68 fl; white cell count
163x109/1; albumin concentration 40 g/l; total protein 76 g/l; bilirubin
12 mmol/l; aspartate aminotransferase activity 17 U/l, sodium concentration
133 mmol/l; potassium 2-2 mmol/l; chloride 35 mmol/l; magnesium 2-3 mmol/l;
urea 28 mmol/l; pH 7 8; pressure of carbon dioxide (Pco2) 4-7 kPa; pressure of
oxygen (P02) 1I - I kPa; and bicarbonate concentration 53 mmoIIl. Her anion gap,
calculated as (sodium+potassium)-(bicarbonate+chloride), was increased at
47 mmol/l (reference range in our laboratory 12-20 mmol/l). Subsequently her
blood lactate concentration was measured as 27 mmol/l using an enzymatic kit
method (Sigma Chemical Co Ltd, Poole, Dorset). Ketone bodies were not
detected.

Initial treatment consisted of 4 1 isotonic saline (0-9%) containing 100 mmol
potassium given over the first 20 hours. Cimetidine was given intravenously in a
dose of 200 mg every six hours. Nasogastric aspiration was started and produced
19 l fluid, pH 2-0, during the first 20 hours. After this time the rate ofpotassium
infusion was increased to 40 mmol/h, resulting in a rise in serum potassium
concentration from 2-8 mmol/l to 4-2 mmol/l within three hours. A bicarbonate

Blood gas results and inspired air oxygen concentration on
admission and during recovery

Hours after admission

0 10 20 27 34 44 46

Approximate
oxygen con-
centration in
inspired
air(%) A A A 60 60 40 A

pH 7-80 7-55 7-56 7-54 7-43 7-48 7-44
Pco2(kPa) 4-7 7-9 7-7 8-8 9-5 7-6 6-4
Po2(kPa) 11-1 5-9 5-5 17-2 23-9 13-6 13-6
Bicarbonate

(mmol/l 53 53 54 57 47 43 33

A=Air.

diuresis then occurred, with a fall in blood bicarbonate concentration. Also her
initial hyperventilation had been replaced by hypoventilation with a fall in Po2,
and therefore oxygen was given by facemask. The table gives the blood gas
results. After resuscitation gastroscopy showed a large ulcer in the duodenal cap
causing stenosis. She was referred for surgery and eventually made a good
recovery.

Comment

The severe chronic metabolic alkalosis in this.patient was accompanied by
severe hyperlactataemia. This association has not been described previously,
though small increases in blood lactate concentration have been shown to
occur in acute respiratory and metabolic alkalosis in both animals and man
and in chronic metabolic alkalosis in animals. '
The acid-base values on admission were compatible with a combined

metabolic and respiratory alkalosis. The metabolic alkalosis was due to loss
ofgastric acid. The Pco2, which is often increased in metabolic aLkalosis, was
slightly low. The mild degree of hyperventilation, as opposed to the
expectedhypoventilation, was probably the resultofhypotension stimulating
peripheral chemoreceptors. Correction of this resulted in an appropriate
compensatory respiratory acidosis. Tissue hypoxia is the commonest cause
of increased lactate production.2 In this case, however, hypoxaemia was not
present initially and, though peripheral peffusion was reduced, the degree of
hyperlactataemia was greater than would have been predicted from the
haemodynamic disturbance. The cause of the hyperlactataemia in this case
must remain speculative. It may have been due to the effect of severe

alkalosis either on the haemoglobin-oxygen dissociation curve, which
combined with the low haemoglobin concentration would cause tissue
hypoxia, or on the metabolic pathways leading to lactate accumulation, as
has been described.3
As blood taken for lactate estimation requires specially prepared sample

tubes, usuallycontaininga proteinprecipitant, this estimation is infrequently
requested; hence the association of chronic metabolic alkalosis and hyper-
lactataemia might have gone unrecognised. Certainly patients with metabolic
alkalosis have been reported with considerably increased anion gaps for
which no explanations have been offered,45 though small increases in the
anion gap occur in aLkalosis owing to the increased negative charge carried on
plasma proteins. Admittedly, in this patient it is not possible to explain all
the findings, though there were many features which together would have an
additive effect in producing hyperlactataemia. A comprehensive study of
further cases of severe metabolic alkalosis would be of value to define
whether hyperlactataemia is a frequent accompaniment and if so by what
mechanism the hyperlactataemia arises.
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Are routime bacteriological cultures
necessary in an accident and
emergency department?
Despite escalating costs and the limitations of financial resources use of
laboratory services is rising rapidly: over 10 years workloads in radiology and
pathology have increased by 80%.' Stilwell et al, in evaluating laboratory
tests in hospital,s, confirmed that many tests were requested thoughtlessly,
wasting resources2; Sandler showed that routine examination of blood and
urine contributed to only 1% of the diagnosis.3

Microbiology services receive many requests that cannot reasonably be
expected to influence management of patients; a high proportion of these
come from the accident and emergency- departments. Requests are com-
monly for culture and assessment of antibiotic sensitivity of pus swabs,
usually taken from an infected wound or an incised localised abscess. In most
cases, however, no antibiotics are prescribed and patients have a short follow
up. This study was undertaken to evaluate the usefulness of taking
bacteriological swabs in the accident and emergency department ofa district
general hospital.

Methods and results

Microbiological reports on all bacteriological swabs taken from patients
attending the accident and emergency department over three months were
examined. During this period one swab was taken from each of275 patients (176
men, 99 women; age range 1-82, mean 28-6 years). In 156 cases swabs were from a
cutaneous abscess that required incision and drainage and in 119 they were from
fresh or healing wounds that were thought to be infected.

Appreciable bacteriological growth was reported for 175 swabs: Staphylococcus
aureus (134), 0i haemolytic streptococcus (15),S aureus plusEscherichia coli (10), S
aureus plus I- haemolyiic streptococcus (six), and others (10); in the remaining 100
either there was no growth or the growth was slight. Of the pathogens isolated,
99%3/ were sensitive to erythromycin and 86% to flucloxacillin.
Of the 156 patients with an abscess, 35 were taking antibiotics prescribed by

their general practitioner and 15 others were given antibiotics as part of the initial
treatment (in five as a necessary adjunct to drainage as the abscess was close to the
periorbital area and there was a danger of spreading cellulitis, but for no clear
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