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Malignant Hyperpyrexia

The advent of new syndromes in medicine is often treated
with scepticism, but though the first case of malignant
hyperpyrexia was reported only just over five years ago it
has now become fully established as a condition in its own
right. Essentially it is characterized by a rapid rise of body
temperature in patients undergoing general anaesthesia for
surgery. The two drugs most commonly reported as trigger-
ing agents are suxamethonium (muscle-relaxant) and halo-
thane (inhalational anaesthetic). Concomitant with the rise
in body temperature are the signs of increased muscle
metabolism, such as tachycardia, tachypnoea, sweating, and
blotchy cyanosis.
There would appear to be one distinctive sign-namely,

rigidity-which is present in the majority of patients.' In a
typical case this rigidity follows immediately on the
administration of suxamethonium or alternatively develops
insidiously during halothane anaesthesia. If treatment is
unsuccessful, it merges into rigor mortis. Indeed the mech-
anism of the latter condition has been sought to explain
malignant hyperpyrexia. In about one-quarter of the patients
this rigidity does not appear at any stage until after death,
so possibly these cases are different both in signs and in
aetiology.
W. Kalow and his co-workers2 investigated three patients

who had suffered malignant hyperpyrexia and found changes
of metabolism in muscle biopsy specimens in those patients
who had experienced rigidity. The calcium uptake in the
sarcoplasmic reticulum was low after exposure of the patient
to halothane. They concluded that the lesion in the rigid
type of malignant hyperpyrexia was an inability of the
sarcoplasmic reticulum to store calcium. This meant that
the concentration of calcium in the cytoplasm remained
high, the enzyme myosin adenosinetriphosphatase was not
activated, and the myofibrils remained forever locked
together as in contraction.

P. Furniss3 has pointed out that the age of the patient is
significant when attempting to differentiate between the
rigid and non-rigid types of malignant hyperpyrexia. Those
reacting with hypertonus are usually young (under 20) and
the abnormality is probably hereditary, while most of the
non-rigid cases occurred in patients over 20 years old, and
the incidence appeared to be sporadic.
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Approaching the matter from a different angle, H. Isaacs
and M. B. Barlow4 investigated 99 members of a single
family with a history of malignant hyperpyrexia. They found
that the resting creatine phosphokinase and aldolase levels
were high in many of their patients. They concluded that
the high level of muscle enzymes in the serum was evidence
of a subclinical myopathy, and that anaesthetic agents like
suxamethonium and halothane are capable of damaging
muscle metabolism and triggering off a fulminating hyper-
pyrexic reaction. On this basis they have suggested that the
enzyme levels of susceptible patients should be measured
preoperatively, and if they are found to be raised the anaes-
thetic agents that cause the trouble can be avoided.

R. A. Pollock and R. L. Watson5 have pointed out that
the syndrome of malignant hyperpyrexia from anaesthetic
agents is very similar to that sometimes observed after giving
a combination of tricyclic antidepressants and the mono-
amine inhibitors. These patients too are usually young
(20-30), and within a few hours of starting treatment with
the combined therapy they experience sweating and hyper-
pyrexia, leading to rigidity. The mortality is about 60 to
70%. The authors suggest that these drugs might induce a
hypermetabolic state by increasing the intracellular concen-
tration of cyclic adenosine monophosphate (A.M.P.). This
would provide an alternative theory to the one based on the
uncoupling of oxidative phosphorylation.6

In this issue of the B.M.7. (page 454) Dr. Gaisford G.
Harrison approaches the matter from another angle. He
argues that the rigidity produced by caffeine is known to be
due to a depressed rebinding of calcium ions by sarco-
plasmic reticulum and that this process can be blocked by
procaine. Could this also be true for malignant hyper-
pyrexia? He was able to show that large doses of procaine
could abolish the rigidity of experimentally produced
malignant hyperpyrexia in the Landrace pig even at a late
stage of the condition. This is a most important observation,
for as well as adding further confirmation to the calcium
theory it offers for the first time a really practical approach
to the treatment of the patient. In this respect experience
has shown that intensive cooling is required and that general
vasodilation is important in reducing the internal temperature
of the body. The administration of large doses of procaine

NO. 5772 PAGE 441

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5772.441 on 21 A
ugust 1971. D

ow
nloaded from

 

http://www.bmj.com/


442 BRITISH MEDICAL JOURNAL 21 AUGUST 1971

(a well-recognized vasodilator), accompanied by isoprenaline
to support the circulation, is an interesting new approach to
this problem.
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Fibrinogen and
Glomerulonephritis
The concept that deposition of fibrin in the glomerulus is of
importance in causing renal damage has attracted attention
in recent years. Much of the evidence in support of it has
been obtained from the study of experimental renal disease,
particularly of the type produced by antiserum to the base-
ment membrane of the glomerulus (nephrotoxic serum
nephritis).

In this condition fibrin or fibrinogen derivatives can be
detected in the glomeruli by immunofluorescent and electro-
microscopic techniques. P. Vassalli and R. T. McCluskyl
showed that material reacting with fluorescein-conjugated
antifibrinogen was present in proliferating endothelial cells,
and they suggested that cellular proliferation might be a
response to depositted fibrinogen, fibrin, or their derivatives.
Further evidence was obtained from observations that anti-
coagulants such as heparin and dicoumarols modified the
course of experimental nephrotoxic nephritis.1 2 Cellular
changes, particularly by proliferation of endothelial cells,
crescent formation and subsequent glomerular sclerosis, and
deposits of fibrin, were substantially lessened, and mortality in
the diseased animals was much lower than in those untreated
by anticoagulants. This treatment did not influence the pri-
mary immunological events, since the initial proteinuria and
the deposition of immunoglobulin and complement in the
glomerulus were unaffected.

Deposition of fibrin in the glomerulus has also been found
in cases of human glomerulonephritis, including the post-
streptococcal disease, various types of proliferative glomerulo-
nephritis, and systemic lupus erythematosus.35 Fibrinoid
necrosis in the glomeruli is seen in some conditions, includ-
ing rejection of renal allografts and accelerated hypertension.
Fibrinoid material contains fibrinogen or its derivatives.6
Since the glomerulus is known to contain plasminogen acti-
vator,7 deposits of fibrin would be expected to undergo lysis,
resulting in the appearances of fibrin derivatives in the urine.
W. Braun and J. P. Merrill8 noted that fibrin derivatives
could be detected in the urine during the rejection of renal
allografts and that they subsequently disappeared from the
urine if the rejection was controlled.

In the B.M.7. this week (page 447) Dr. A. R. Clarkson and
his colleagues report from Edinburgh a detailed study of 172
patients with glomerular disease. These workers related the
appearance of the fibrin derivatives in the urine to the histo-
logical and ultrastructural appearances of the glomeruli, and
also compared the urinary concentration of fibrin derivatives
with clinical and histological evidence of disease activity. In
various types of proliferative nephritis urinary fibrin deriva-

tives were found in high concentrations, particularly in those
patients in whom the disease was considered to be in an
active stage. Similar findings were reported by P. F. Nai-n
and colleagues.9 These observations lend more weight to th«
hypothesis that deposition of fibrin in the glomerulus may
be of mathogenic importance in proliferative ne,1hritis, b',t
there is no evidence yet that deposition of fibrin in nephritis
in man is anything but a secondary consequence of glomeru-
lar damage. Whether it is or not, the Edinburgh wo-4ers
argue persuasively that the measurement of urinary fibrin
derivatives is a useful measure of disease activity. This may
be of considerable imoortance, for these substqnces are
easily measured, and there are anyway few clinically heloful
guides to disease activity in glomerulonenhritis. Serial
measurement of them may therefore be useful in assessing
the value of particular therapeutic regimens.10

Since glomerular sclerosis is ultimately resnonsible for
irreversible renal imnairment in patients with glomerulo-
nephritis, and since this change can be largely prevented by
anticoagulants in experimental animals, it was inevitable that
these agents would be used in the treatment of patients with
nephritis. Priscilla Kincaid-Smith and her colleagues'1 re-
ported considerable success in patients with ravidly pro-
gressive nephritis, but the patients were not in a controlled
trial and were also receiving other drugs. The Medical
Research Council is at present co-ordinating a trial of anti-
coagulants in rapidly progressive nephritis. Caution should
be exercised before giving heparin to patients with renal
disease, especially those with uraemia or high blood pressure.
And it is worth bearing in mind that many treatments for
kidney disease have failed to stand the test of time.
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Hepatitis Immunity
There is now abundant evidence that infectious hepatitis
(IH, virus A, short-incubation-period disease) can be pre-
vented by passive administration of pooled immune glo-
bulin. The same does not appear to be true of serum
hepatitis (SH, virus B, or long-incubation-period disease).
Only occasionally has immune globuilin been shown to pro-
tect against it, and the difficulty of detecting antibody to
the Australia antigen, which is now assumed to be closely
associated with the cause of this form of hepatitis, suggested
that immunization might not be particularly effectual. But
work from the United States reported at a recent meeting
at the Centre Internationale de l'Enfance in Paris gives
hope of an advance in this so far intractable problem.
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