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Induction of anaesthesia
with ketamine during
an acute crisis of heredi-
tary coproporphyria

An appendectomy operation was undertaken in a 29-year-old
patient with signs of an acute crisis of hereditary copropor-
phyria. Anaesthetic induction with ketamine 75 mg IV was un-
eventful. The safety of ketamine in patients with copreporphyria
is discussed.

Porphyria is a group of diseases which have in common
disorders of heme metabolism. Among them, all three
hepatic hereditary porphyrias (acute intermittent por-
phyria (ATP), variegate porphyria and hereditary copro-
porphyria (HC) can be precipitated or aggravated by
drugs."? All three are transmitted as autosomal dominant
traits. They differ each from another biochemically but
are clinically similar.

Biochemically, there is a deficient activity of one or
other specific enzymes of heme biosynthesis together with
reactive hyperactivity at the rate limiting enzymatic stage
of heme biosynthesis: formation of amino-laevulinic acid
(ALA) from glycine and succinyl coA by ALA syn-
thetase.! The measurement of the different porphyrins
and their precursors allows detection of the latent phase
and confirms the acute phase of the disease.” Latent cases
are generally not detected before puberty.?

Clinically, the patient with an acute attack of hereditary
hepatic porphyria can have abdominal pain, vomiting,
constipation, autonomic neuropathy and ascending poly-
neuropathy which may lead to death in respiratory failure.
Abdominal pain is the initial symptom in about 85 per cent
of the acute attacks and almost always precede peripheral
neuropathy. Acute attacks can be spontaneous or may be
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precipitated by drugs, alcohol, hormones or infection.
Death usually results from respiratory paralysis or from
cardiac arrythmias secondary to sympathetic over-
activity,*

Hereditary coproporphyria is characterized by the
deficiency of coproporphyrinogen oxidase which me-
diates the oxidative decarboxylation of coproporphyrino-
gen 11l to porphobilinogen IX. During the latent phase of
HC, urinary prophobilinogen (PB) might be slightly
increased, utinary uroporphyrin (UP) is normal and urine
coproporphyrins (CP) is normal or slightly increased.
During the active phase, urinary PB is greatly increased,
urine UP is increased and urine CP is greatly augmented.”

Case report

A 29-year-old black female, weight 70 kg, height 170 cm,
whose hereditary coproporphyria had been diagnosed two
years previously, was admitted with abdominal pain
which had started in the left iliac fossa and had migrated to
the right.

Clinical examination revealed tenderness at
McBurney's point. Systolic blood pressure was 120
mmHg, heart rate 80 beats'min~'. On the day of admis-
sion the white blood cell count (WBC) was 11,600 (88 per
cent polynuclear neutrophils); body temperature was
37.5°C. The urine was red but a microscopic examination
was negative. The Watson-Schwartz test'® was positive
for porphobilinogen. The following day, the WBC was
19,600, body temperature still 37.5° C. The urine was still
red and urinary uroporphyrins were 27.4 pg-24h!
(normal value: 20) and urinary coproporphyrins were
214 pg-24h~' (normal value: 20-100). There was in-
creased tenderness at McBurney's point. Although an
acute crisis of HC may include abdominal pain, it was
clinically clear that an operation for acute appendicitis
should be undertaken.

The patient was not premedicated. After placement of
two intravenous lines, an ECG and blood pressure cuff,
induction was achieved using 75mg of ketamine 1V,
0.2 mg of fentany! and 100 mg of succinylcholine. After
tracheal intubation, the patient was ventilated with a
mixture of nitrous oxide and oxygen (2/1). Muscle
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relaxation was maintained using intermittent bolus doses
of succinylcholine: a total dose of 425 mg was given.
Analgesia was maintained with fentany] (total dose
0.85 mg). [n addition, the paticnt received small doses of
dehydrobenzperidol (total dose 10 mg). During the opera-
tion she received 1000 ml of glucose ten per cent in water
and 400 ml of SSPP (stable solution of plasma protein).
The appendix was inflamed and signs of peritonitis were
present.

After the operation, the patient received two 15mg
doses of piritramide to relieve pain. A fluid program rich
in carbohydrates was instituted: 1000 ml glucose ten per
cent and 1000 ml glucose five per cent in lactated Ringer’s
solution. Antibiotic therapy included cefuroxine 3 1.5g
and metronidazole 3 X 500 mg a day for two days. On the
first postoperative day the urine was clear, the Watson
Schwartz test was negative, uroporphyrin and copropor-
phyrin in the urine returned to normal levels.

Discussion

In the case reported biochemical analysis of the urine
confirmed the diagnosis of coproporphyria in the active
phase. While it is clear that drugs which have been
shown to precipitate acute attacks are absolutely contrain-
dicated in the latent phase (including barbiturates),®®
Mustajoki and Heinonen’ showed that the risk of incur-
ring symptoms after exposure to thiopentone was small
but that thiopentone aggravates porphyrics’ symptoms in
most cases when given during an acute episode. Based on
these observations, it is clear that the successful use of a
particular anaesthetic in patients with latent porphyna is
of relatively little predictive value. Silvay et al.'® and
Bancroft et al.'® reported ketamine to be a safe drug for
induction of porphyric patients, but none of their patients
had symptoms of an acute porphyric crisis. On the other
hand, anecdotal reports linking acute attacks to specific
medications in small numbers of patients are less easy to
interpret when the drugs have previously been used in
porphyrics without ill-effect.> An anecdotal report linking
an acute attack of porphyria to ketamine has been reported
only on one occasion. '

Various attempts have been made in the laboratory to
evaluate the porphyrogenicity of ketamine. The models
tested included chemically-induced porphyria in rats®2-'2
and chick embryo liver cell preparation in tissue culture . '®
Although most reports support the safety of ketamine, the
results reported by Lipinska et al. do not.'®

This difficulty of classification of a drug as safe or
unsafe arises in part because of differences of sensitivity
of the models tested;®*-! ! induction of ALA-S by drugs is
a dose-related phenomenon® and large variations in the
individual responses of rats to the drugs were observed.”

Concomittant aggravating factors (starvation, infection,
hormones) combine to increase sensitivity to a drug.

Although it is still extremely difficult to extrapolate
from the laboratory findings to the clinical setting,
experimental models afford the only means for testing the
potential dangers of drugs. Keeping these points in mind,
itis now accepted that among induction agents propanidid
is the most appropniate: propanidid has been reported
dangerous by only one author’ and although it is con-
sidered safe in experimental models,” its side effects are
well-known. Therefore ketamine remains a theoretically
good choice, although the reports are conflicting.

Acute attacks of porphyria have been reported after the
use of flunitrazepam® and experimental results confirm
this porphyrogenic activity.® Although no clinical reports
of acute attacks have been reported with etomidate,
experimental results suggest that it is best avoided.5'2

The use of ketamine to induce a patient in the acute
phase of the disease, when the risk of aggravating the
crisis is higher, has not been previously reported. Reports
of other similar cases should be sought to reinforce the
clinical and laboratory results which support the opinion
that ketamine is a safe drug for induction of anaesthesia
during acute porphyric crises.
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Résumé

Un patient dgé de 29 ans fut opéré pour appendicectomic en
présence de signes de crise aigue de coproporphyrie héré-
ditaire. L'induction avec la kétamine (1 mg-kg™"} fut faite sans
incident. La sécurité de la kéramine chez les patients aneints de
coproporpiyrie est discutée.



