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and carboxyhaemoglobin wras 0 98 (n 182) for the normal smokers (standard
error of estimate of carboxyhaemoglobin from a given EGO was 0 76 ,) and
0-92 (n 35) for the patients with emphysema (figure). The slopes of the twso
regression lincs were significantly different (F 5-8; df 33, 180; p<0001).
A stepwise multiple rcgression analysis of the data from the normal smokers
showed, in addition to the linear ECO component, a significant quadratic
ECO component and a significant age componcnt.

Comment

The difference between the slopes of the linear regressions of the
normal smokers and the patients with emphysema shows that im-
paired lung function affects the relationship between expired air
carbon monoxide and carboxyhaemoglobin. In emphysema a given
concentration of expired air carbon monoxide is associated with a
higher carboxyhaemoglobin, reflecting impaired diffusion of carbon
monoxide from blood into the alveoli. The small age effect found in
the multiple regression should also be interpreted in this way. Never-
theless, imoairbd lung function cannot be an important factor in
normal smokers, since only 3",, of the variation in carboxyhaemoglobin
remained unaccounted for after allowing for linear and quadratic
ECO components and age. The closeness of the relationship between
carboxyhaemoglobin and expired air carbon monoxide suggests that
there is little to be gained from analysing a sample of blood rather than
expired air. Indeed, there is likely to be as much variation between
different blood measures for carboxyhaemoglobin as was found for the
two measures in the present study.
The expired air method has numerous advantages. It is non-invasive,

portable, cheap, quick, and requires no specialist technical back-up.
Because it is quick the results can immediately be fed back and
explained to the smoker, which may well have an appreciable moti-
vating effect. Smokers' claims to have stopped smoking can be in-
stantly checked. It also has potential as a measure of smoke intake in
epidemiological studies.
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Rapid poisoning with slow-release
potassium

Tablets containing slow-release potassium are widely prescribed but
seldom taken in overdose. We report three cases in which life-
threatening hyperkalaemia developed rapidly.

Case reports

Case 1-A 36-year-old man took an unknown number of tablets of hydral-
azine and Navidrex K (cyclopenthiazide 0-25 mg with slow-release potassium
chloride 600 mg) after drinking heavily. About five hours later he was vomit-
ing frequently, his pulse was 125/min and blood pressure 130/90 mm Hg.

The electrocardiogram showed sinus rhythm with wide QRS complexes, tall
T waves, and short runs of ventricular tachycardia (figure). The plasma
potassium concentration was 8 9 mmol (mEq)/l and urea concentration was
6 mmol/l (36 mg/100 ml). He was given intravenous insulin, dextrose, calcium
gluconate, and sodium bicarbonate, and oral calcium polystyrene sulphonate,
with intravenous fluids and frusemide to force a diuresis. The plasma
potassium concentration fell to 7 6 mmol/l after 30 minutes and to 6 1
mmol/l after a further 50 minutes but rose one hour later to 6 4 mmol/l.
More dextrose, insulin, and frusemide were given and after five hours'
treatment the plasma potassium concentration was 4 4 mmol/l. By this time
he felt well and the electrocardiogram soon returned to normal. During
the diuresis the urine output was about 1 1/h with potassium concentrations
of 24 mmollI to 43 mmol/l.
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Electrocardiogram after overdosage of potassium chloride and
cyclopenthiazide (case 1). Upper strip from monitor 5 hours after
overdosage (plasma potassium concentration 8-9 mmol/1); lower
strip lead V3 16 hours after overdosage (plasma potassium con-
centration 5-0 mmol/1).

Case 2-A 58-year-old woman took about 20 tablets of Neo-NaClex-K
(bendrofluazide 2 5 mg with slow-release potassium chloride 630 mg) and
some phenylbutazone. Vomiting started after 30 minutes and she became
sweaty and breathless. On admission five hours after ingestion she was in left
ventricular failure, with cyanosis, widespread lung crepitations, a regular
pulse of 72/min and blood pressure 110/80 mm Hg. The plasma potassium
concentration was 8 0 mmol/l and urea concentration 3 7 mmol/l (22 mg/
100 ml). She was given oxygen and intravenous frusemide, dextrose, and
insulin. Gastric lavage recovered some tablet fragmsents and calcium poly-
styrene sulphonate was left in the stomach. By six hours after ingestion the
plasma potassium concentration had risen to 9 1 mmol/l but further fruse-
mide, insulin, and dextrose reduced it to 7 9 mmol/I at seven hours, 6-2
mmol/l at nine hours, and 3 9 mmol/l at 24 hours. The electrocardiogram
showed left bundle-branch block which persisted after recovery, but the
initial tall T waves became much smaller. The cardiac failure cleared
rapidly but she remained nauseated for three days. Liver function tests and
cardiac enzymes were normal.

Case 3-A 26-year-old man took 10 tablets of Distalgesic (dextropro-
poxyphene and paracetamol) and about 40 Slow-K tablets (slow-release
potassium chloride 600 mg) and soon started vomiting. -On admission three
and a half hours after ingestion he was conscious with a regular pulse of
75/min and blood pressure 120/90 mm Hg. During gastric lavage he had a
cardiac arrest with asystole. Resuscitation (including cardiac pacing) was
unsuccessful. Plasma potassium concentration was 9 3 mmol/I and urea
concentration 3-6 mmol/l (21 mg/100 ml) but dextropropoxyphene was not
detected.

Comment

Severe hyperkalaemia due to oral potassium is said to be rare unless
renal function is appreciably impaired.1 2 Hyperkalaemia occurred
rapidly in our patients, however, even in two who also took a thiazide
diuretic. The plasma potassium concentration and electrocardiogram
must be monitored in every case of potassium overdosage. Electro-
cardiographic signs of hyperkalaemia (tall peaked T waves, PR pro-
longation, disappearance of P waves, QRS widening, heart block) are
indications for immediate treatment. Intravenous dextrose (50 g)
and soluble insulin (15 units) should be given, with sodium bicarbonate
to correct any metabolic acidosis and reduce the extracellular potas-
sium concentration. Calcium gluconate (10-20 ml of a 10% solution
intravenously) reduces the risk of cardiac dysrhythmias and cardiac
pacing may be helpful if severe bradycardia occurs.3 Intravenous
fluids aDd frusemide should be given to force a diaresis and increase
potassium excretion, but peritoneal or haemodialysis may be needed
if renal function is impaired.
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Once the patient's cardiac state has been stabilised gastric lavage
should be undertaken and calcium polystyrene sulphonate-for ex-
ample, Calcium Resoriium 60 g-left in the stomach to reduce further
potassium absorption. 1 g of Calcium Resonium can absorb about 1-3
mmol of potassium. Whole-gut lavage4 may also be helpful because
slow-release tablets liberate potassium over three hours or longer,
depending on the brand.5
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Premedication for fibreoptic
bronchoscopy: fentanyl, diazepam,
and atropine compared with
papaveretum and hyoscine
Fibreoptic bronchoscopy is often conducted under local anaesthetic
after premedication. The acceptability of this procedure, using
papaveretum and hyoscine as premedication, has been assessed.'
Most patients tolerated the procedure well, but a significant proportion
thought it unpleasant, and 45% experienced pain. We therefore
compared premedication using fentanyl (a potent, short-acting
opiate), diazepam, and atropine with that using papaveretum and
hyoscine.

Patients, methods, and results

We assessed respiratory reserve in 57 patients requiring bronchoscopy.
Five patients who had a peak flow rate < 120 1/min were considered unfit for
opiate premedication. The other 52 patients were randomly allocated for
premedication by either fentanyl, diazepam, and atropine intravenously
at the time of bronchoscopy, or papaveretum and hyoscine intramuscularly
45 minutes beforehand (table). Doses (depending on body weight) were
fentanyl 50-150 ,Lg, diazepam 5-10 mg, atropine 0-6 mg, papaveretum
10-20 mg, hyoscine 0-2-0-4 mg. All patients were also given lignocaine
local anaesthetic spray for nose and pharynx, followed by 2 ml of 4%
lignocaine to vocal cords, and 6 ml of 2 % lignocaine to trachea and bronchial
tree. Oxygen 3 1/min was administered to all patients via nasal catheter
during the procedure. A questionnaire given to patients 24 hours after
bronch6scopy specifically asked about their recall of the procedure and its
acceptability.
Combining fentanyl, diazepam, and atropine for premedication made

the procedure more acceptable. Only one recalled pain, and only two

would have preferred a general anaesthetic. Complaints of sore throats
were similar between groups. The bronchoscopist's identity appeared to
have no effect. More patients were amnesic with fentanyl, diazepam, and
atropine, but this was not statistically significant.

Comment

This single-blind trial showed that fentanyl, diazepam, and atropine
appeared to be better premedication for fibreoptic bronchoscopy
than papaveretum and hyoscine. A double-blind trial was impossible
because one combination was given intravenously at the time of the
procedure, the other intramuscularly beforehand. Nevertheless,
no patient knew which drug combination he received, not did the
technician who explained the questionnaire to the patient.
Of the patients who had fentanyl, diazepam, and atropine, only

8°' would have preferred a general anaesthetic, whereas 58°, of
those given papaveretum and hyoscine would have preferred one.
Reasons for the disparity between our results with papaveretum
and hyoscine and those of other workers are unclear'; in the earlier
study, however, the questionnaire was given only 2-4 hours after
the procedure when effects of opiate might still have been present.
We recommend that two doctors be present during the procedure

in case of appreciable respiratory depression. Because respiratory
depression occurs with both regimens we administered continuous
oxygen, and respiratory function was tested to exclude patients in
whom opiates should be avoided.

Fentanyl and papaveretum are equipotent for analgesia and
respiratory depression, but the respiratory depression with fentanyl
lasts 30 minutes (maximal 5 miflutes), a much shorter time than
with other opiates.2 A secondary peak of fentanyl occurs in the
serum at 45 minutes; the clinical significance of this is uncertain,
but care should be taken to give a relatively small single dose of
fentanyl ( < 2 1tg/kg).3 Opiates should be avoided subsequently
because "rebound" respiratory depression may occur.4 Diazepam
was used as a sedative because it is shorter acting than other benzo-
diazepines, although it has a higher incidence of local side effects.
If a large antecubital vein is used, however, the incidence of painless
local venous thrombosis is reduced to around 60°,.5
We consider fentanyl, diazepam, and atropine safe for outpatients,

provided that they are observed for six hours. The effects of fentanyl
are reversible by naloxone and those of diazepam by physostigmine.5
Outpatients should be escorted home and not allowed to drive, because
there is a secondary peak of diazepam in serum at 6-8 hours due to
enterohepatic recirculation.5
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Answers by 52 patients (18 men, eight women in each group) on questionnaire to discover effects of premedication given before fibreoptic bronchoscopy

Comparison with
Mean age expectations Unpleasantness Averse to Prefer Sore
(range) No recall Pain repetition general throat

Better Same Worse Not Mild Severe anaesthetic

Fentanyl, diazepam, and atropine 65 10 12 3 1 4 11 1 1 4 2 12
(47-87)

Papaveretum and hyoscine 62 3 5 4 14*** 1 9 13** 8* 10 15*** 14
(27-79)

Significant differences (X2 test with Yates's correction for small numbers): *=p < 05; **=p < 01; =p <0 001.
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