
BRITISH MEDICAL JOURNAL VOLUME 291 5 OCTOBER 1985 937

References
I Mulcahy R, Hickey N, Graham I, McKenzie G. Factors influencing long-term

prognosis in male patients surviving a first coronary attack. Br Heart3J 1975;
37:158-65.

2 Wilhelmsson C, Vedin JA, Elmfeldt D, Tibblin G, Wilhelmsen L. Smoking and
myocardial infarction. Lancet 1975;i:415-20.

3 Mulcahy R, Hickey N, Graham I, MacAirt J. Factors influencing the 5-year
survival rate of men following acute coronary heart disease. Am Heart 7
1977 ;93 :556-9.

4 Sparrow D, Dawber TR, Colton T. The influence of cigarette smoking on
prognosis after a first myocardial infarction. J Chronic Dis 1978;31:425-32.

5 Pohola S, Siltanen P, Romo M, Haapakoshi J. Effect of quitting smoking on the
long-term survival after myocardial infarction. Transactions of the European
Society of Cardiology 1979;1:abstract 33.

6 Salonen JT. Stopping smoking and long-term mortality after acute myocardial
infarction. Br Heart3J 1980;43:463-9.

7 Vlietstra RE, Kronmal RA, Oberman A. Stopping smoking improves survival
in patients with angiographically proven coronary artery disease. AmJ Cardiol
1982 ;49:984.

8 Aberg A, Bergstrand R, Johansson S, et al. Cessation of smoking after myocardial
infarction. Effects on mortality after 10 years. Br HeartJ 1983;49:416-22.

9 Daly LE, Mulcahy R, Graham IM, Hickey N. Long term effect on mortality of
stopping smoking after unstable angina and myocardial infarction. Br Med J
1983 ;287 :324-6.

10 Mulcahy R. Influence of cigarette smoking on morbidity and mortality after
myocardial infarction. Br Heart J 1983;49:410-5.

11 Ronan G, Ruane P, Graham I, Hickey N, Mulcahy R. The reliability of smoking
history amongst survivors of myocardial infarction. Br_ Addict 1981 ;76:425-8.

12 Kaplan EL, Meier P. Nonparametric estimation from incomplete observations.
Journal of the American Statistical Association 1958;53:457-81.

13 Coronary Drug Project Research Group. Cigarette smoking as a risk factor in
men with a prior history of myocardial infarction. J Chronic Dis 1979;32:415-25.

14 Deanfield J, Wright C, Krikler S, Ribeiro P, Fox K. Cigarette smoking and the
treatment of angina with propranolol, atenolol, and nifedipine. N Engl3' Med
1984;310:951-4.

15 Hubert HB, Holford TR, Kannel WB. Clinical characteristics and cigarette
smoking in relation to prognosis of angina pectoris in Framingham. Am J
Epidemiol 1982;115:231-42.

16 Aronow WF, Cassidy J, Vangrow JS, et al. Effects of cigarette smoking and
breathing carbon monoxide on cardiovascular hemodynamics in anginal
patients. Circulation 1974 ;50 :340-7.

(Accepted 1 7July 1985)

SHORT REPORTS

Severe hypocalcaemia and increased
serum creatine kinase activity
Serum creatine kinase activity (EC 2.7.3.2) is often requested in the
investigation of patients with suspected myocardial infarction or
disease of skeletal muscles. Both intramuscular injection and moderate
exercise increase serum creatine kinase activity.' We studied the asso-
ciation between high serum creatine kinase activity and hypo-
calcaemia.

Patients, methods, and results

One of our patients (case 1, see table) had a serum creatine kinase activity
of over 3000 U/i (mid 95% reference interval 50-230 U/1), which was thought
to have been caused by hypocalcaemic convulsions. After treatment with
intravenous calcium the patient had no further convulsions, though serum
creatine kinase activity remained high, which was surprising as serum
creatine kinase has a half life of about 34 hours. When treated with calcitriol
the patient's serum calcium concentration gradually returned to normal as did
serum creatine kinase activity. This observation led us to study serum

creatine kinase activity in other patients. Ten patients with severe hypo-
calcaemia, eight with hyperphosphataemia but no appreciable hypocalcaemia,
and nine with various severe illnesses but normal serum calcium and phos-
phate concentrations (controls) were studied. No patients had clinically
obvious cardiac or skeletal muscle disease.

For each patient serum calcium concentrations and serum creatine kinase
activities were determined at least twice on different days in different blood
specimens, which were separated promptly and analysed within four hours of
collection. Creatine kinase activity and magnesium concentrations were
measured by Dupont ACA methods; all other biochemical tests were per-
formed by standard SMAC 1 methods. We corrected serum calcium con-
centrations using the following formula: corrected serum calcium concentra-
tion (mmol/l)= serum calcium concentration (mmol/l)+ ((41- serum albumin
concentration (g/l)) X 0-019). The mean normal serum albumin concentration
for our population and method was 41 g/l. The table summarises relevant
diagnoses and biochemical data.
Two patients (cases 1 and 2) were studied for several weeks. One (case 1)

was treated with up to 6 jug calcitriol daily. The other (case 2) was treated with
2 ,ug calcitriol daily. Serum creatine kinase activities fell as serum calcium
concentrations returned to normal. There was an appreciable inverse cor-
relation between serum creatine kinase activity and calcium concentration
in these two patients (r== -0-84 and -0-96, respectively). In all 28 patients
studied there was an inverse correlation between serum creatine kinase
activity and serum calcium concentration, which could be linearised by loge

Summary of biochemical data and principal diagnoses in 28 patients. Values in parentheses are general adult mid-95% reference intervals

Serum creatine Serum Serum Corrected Serum Serum Serum
kinase calcium albumin serum calcium phosphate creatinine magnesium

Age (U/1) (mmol/l) (gWl) (mmol/l) (mmol/l) (,umol/l) (mmol/l)
Case No Principal diagnosis (years) (50-230) (2-10-2-52) (37-48) (2-10-2-52) (0-7-1-4) (50-110) (0 5-0 9)

Patients with hypocalcaemia
I ?Idiopathic hypoparathyroidism 61 3100* 1 10 34 1-23 2-1 290 0-85
2 Chronic renal failure 21 9580* 1 15 34 1-28 3-77 1402 1 10
3 Chronic renal failure 32 2840 0-92 37 1 00 2-57 2711
4 Chronic renal failure 25 803 1-50 38 1-56 803
5 Chronic renal failure 40 334 1-66 30 1-87 2-16 1211
6 Chronic renal failure 60 118 1-56 30 1-77 2-32 118
7 Chronic renal failure 57 230 1-29 30 1-50 2-17 935
8 ?Hypoparathyroidism 20 608 1-23 44 1-17 2-17 60 0-95
9 Thyroidectomy 26 700 1-39 31 158 1-15 42
10 Hypoparathyroidism 35 380 1-67 45 1-60 1-57 93
11 Rickets 5 208 1-37 46 1-27 1-26 36

Patients with hyperphosphataemia and normocakaemia
12 Chronic renal failure 60 42 2-40 23 2-74 1-8 363
13 Chronic renal failure 62 130 2-19 40 2-21 2 1 912
14 Chronic renal failure 50 190 2-38 35 2-49 3-54 305
15 Chronic renal failure 55 34 2-05 29 2-26 2-12 464
16 Chronic renal failure 75 58 2-28 33 2 43 1-60 761
17 Chronic renal failure 49 26 1-80 26 2-09 2-00 578
18 Hypertension 48 44 1.91 22 2-27 2-90 812
19 Systemic lupus erythematosus 23 58 1.90 21 2-27 4 40 304

Patients with normocalcaemia and normophosphataemia
20 Carcinoma of colon 55 20 2-28 35 2-39 1-23 78
21 Carcinoma of stomach 63 110 2-30 30 2-51 1-18 70
22 Chronic renal failure 70 36 2-02 19 2-44 0 81 248
23 Chronic renal failure 61 80 2-15 32 2-32 1-37 1200
24 Chronic renal failure 65 14 2-04 28 2-29 1-27 247
25 Chronic renal failure 55 14 2-20 30 2-41 0 94 386
26 Congestive cardiac failure 66 126 2-49 39 2-53 0 94 142
27 Diabetes mellitus, septicaemia 56 84 1-68 17 2-14 1-39 199
28 Nephrotic syndrome 65 26 2 02 20 2-42 1-40 441

*Electophoretic studies showed increased creatine kinase activity to be exclusively due to the MM (skeletal muscle) isoenzyme.
Conversion: SI to traditional units-Serum calcium: 1 mmol/Il 4 mg/100 ml. Serum creatinine: 1 gmol/l z 0 011 mg/100 ml. Serum magnesium: 1 mmol/Il 2 4 mg/100 ml.

Serum phosphate: 1 mmol/13-1 mg/100 ml.
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transformation (r=-0-81, p<0 0001). A significant correlation was also
found between serum creatine kinase activity and serum phosphate concentra-
tion in the two patients (cases 1 and 2) (r= 0-95 and 0 97, respectively). All
patients who had hyperphosphataemia but normal serum calcium concentra-
tions, however, had normal creatine kinase activities (cases 12-19).

Comment

Hypocalcaemia without any clinically obvious cardiac or skeletal
muscle disorder can increase serum creatine kinase activity appreci-
ably. Considerable individual variation in the activity of serum creatine
kinase is seen in hypocalcaemic patients. High creatine kinase activity
is more likely in cases of severe hypocalcaemia.

Occasional reports have noted raised serum creatine kinase activity
in patients with hypocalcaemia due to hypoparathyroidism.'-5
Serum creatine kinase activity may also be associated with the hypo-
calcaemia of chronic renal failure (table). In cases in which successful
correction of serum calcium concentration occurred (cases 1 and 2)
serum creatine kinase activity also became normal.
The mechanism by which hypocalcaemia increases serum creatine

kinase activity is not known. Apart from one patient (case 1) none
had any clinically obvious disorder of the muscle, such as spasm or
fasciculation.

It is calcium, not phosphate, concentration that affects serum creatine
kinase activity, but we cannot explain the variation in serum creatine
kinase activity in patients with similar serum calcium concentrations.
Factors other than serum calcium concentration may be important,
and so far we have been unable to establish whether the duration of
hypocalcaemia is relevant. Whatever the mechanism, it does not appear
to be a non-specific "sick cell" phenomenon.
When high serum creatine kinase activity is noted hypocalcaemia

should be excluded.
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Acute hypersensitivity reactions
to paracetamol
Allergic reactions to paracetamol are generally considered to be
rare.1 2 Nevertheless, preparations containing paracetamol alone or in
combination with caffeine may cause acute hypersensitivity reactions
such as anaphylactic or anaphylactoid reactions. We describe five
cases of acute hypersensitivity reactions developing after the in-
gestion of paracetamol that were notified by doctors to the Nether-
lands Centre for Monitoring of Adverse Reactions to Drugs and
analyse a further 44 cases notified to the WHO Collaborating Centre
for International Drug Monitoring, Sweden.

Cases notified to Netherlands centre

The table summarises the five cases notified to the Netherlands Centre for
Monitoring of Adverse Reactions to Drugs. All the patients had taken
paracetamol for minor complaints-for example, headache and myalgia.
The outcome of the acute hypersensitivity reactions was favourable in all
cases, although one patient (case 2) had needed clemastine. This patient
(with a history of hay fever and allergy to house dust) had used paracetamol
one year previously without adverse effects. He also took aspirin occasion-
ally without ill effects. The third patient had previously used phenylbutazone
and oxyphenbutazone but had never experienced adverse reactions to
these drugs. Although some patients had used other drugs concurrently,
these were either continued or not temporally related to the acute reaction.
None of the patients were reported to have experienced symptoms of hyper-
sensitivity to products containing caffeine such as coffee or soft drinks.

Cases notified to WHO centre

In addition to the above cases, by 1 July 1984 the WHO Collaborating
Centre for International Drug Monitoring (Uppsala, Sweden) had received
50 reports of acute hypersensitivity reactions developing the same day that
tablets of paracetamol were taken; in reports where the time interval was
explicitly recorded the symptoms usually appeared within one hour after
taking the drug. Forty four of these reports came from doctors or hospitals
and concerned 27 female patients (mean age 37 (range 3-79) years) and 16
male patients (mean age 30 (1-66) years). In one case age and sex were not
given. The remaining six reports mainly arrived indirectly-for example,
through the drug industry-and are excluded from analysis.

Four of the 44 cases were reported as anaphylactic shock (two cases),
anaphylactic reaction (one), or allergic reaction (one) without a detailed
description of the symptoms. In the remaining 40 cases the reported symp-
toms were as follows (number of reports in parentheses; some patients had
more than one symptom): Skin-erythematous or maculopapular rashes
(12), urticaria (18), flushing (1), angioedema (8); respiratory system-
dyspnoea or bronchospasm (16); circulatory system-hypotension, circula-
tory failure, or collapse (4), chest pain (3); miscellaneous (10)-often second-
ary to other symptoms (for example, pruritus, palpitations).

In 21 cases a skin reaction was the only reported manifestation, whereas in
four there were only respiratory symptoms. In 15 cases more than one
system was affected. In seven patients the symptoms recurred when the
drug was readministered. As is often the case with spontaneous reports,
little was known about the prior history of allergy in these patients. One
patient from the United Kingdom had experienced an analogous reaction
to aspirin, whereas two Swedish patients had a history of hypersensitivity
reactions to penicillin, sulphonamides, and nitrofurantoin (one case) and to
non-steroidal anti-inflammatory drugs and tartrazine (one). Most reports
concerned paracetamol as a single ingredient or combined with caffeine.
Unfortunately, in several reports the brand names were not stated.

Comment

The five cases reported to the Netherlands Centre for Monitoring
of Adverse Reactions to Drugs showed that the ingestion of paraceta-
mol may sometimes be followed by acute hypersensitivity reactions.
This is supported by the reports collected internationally by the WHO
centre. The clear temporal relation in all cases and the positive
reaction to rechallenge in eight provide evidence for a causal rela-
tion. We regard caffeine as an unlikely cause and can find no pub-
lished report of hypersensitivity reactions to caffeine; moreover,
several patients used preparations containing paracetamol as the only
active ingredient. Alternatively, an excipient may have been respon-
sible, at least in some patients. Unfortunately, however, brand names
were not always mentioned, but in many countries the identity
of excipients is not disclosed. Hence the possible role of excipients
is difficult to assess. In this respect at least two reports (one from
Britain, one from the Netherlands) referred to products that contain
only paracetamol and no preservative or flavouring or colouring
agent (paracetamol BP and paracetamol FNA respectively).
The mechanism of these reactions is not clear. We know that anal-

gesics with strong anti-inflammatory properties may cause anaphylac-
toid reactions, probably by non-immunological release of vasoactive

Details of five cases of hypersensitivity reactions to paracetamol notified to Netherlands Centre for Monitoring of Ad-verse Reactions to Drugs

Case No Age and sex Drug and dosage Adverse reaction Time interval* Rechallenge

1 36 M Paracetamol 500 mg; caffeine 50 mg Bronchospasm, urticaria, hypotension + tachycardia 1 h NDt
2 26 M Paracetamol 1 g; caffeine 100 mg Collapse, urticaria 40 min ND
3 54 F Paracetamol 500 mg; caffeine 50 mg Urticaria, bronchospasm 1 h ND
4 67 F Paracetamol 500 mg Urticaria, Quincke's oedema 15 min ND
5 43 F Paracetamol 500 mg Severe bronchospasm 1 h +

Time between first intake and onset of signs and symptoms.
+ND = Not done.
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