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In addition to adrenaline, noradrenaline, and histamine,
another important endogenous amine has come into
prominence in recent years, namely serotonin (5-hydroxy
tryptamine). The physiological function and pathophysio
logical significance of hydroxytryptamine are still poorly
understood in spite of intensive investigation. It has been
established, however, as an active endogenous substance
which exerts considerable influence on important structures
and functions.

Hydroxytryptamine is widely distributed in the animal
and plant kingdoms, being demonstrable in the hairs of
the stinging nettle, in the banana, in wasp and scorpion
venom, in toad poison, and elsewhere. In birds and mam
mals it occurs in large amounts in the gastro-intestinal
tract, in the brain, the skin, and in the blood platelets
which serve to store and transport the amine. The sites
of production appear to be the enterochromaffin cells of
the intestinal mucosa and the mast cells of the connective
tissue. Hydroxytryptamine is derived from tryptophan and
is broken down by the enzyme amine oxidase present in
large amounts in the liver and the brain; it is excreted in
the urine as 5-hydroxyindol-acetic acid (5-HIAA).

The actions of hydroxytryptamine are numerous. It en
hances permeability and exacerbates inflammatory re
actions. It produces pain when applied to nerve endings in
the skin. lit increases intestina!l aotivity. It exerts complex
effects on the circulatory system, for the most part pro
ducing vasoconstriction of pulmonary, renal and peripheral
vessels. The actions on the brain have not been elucidated;
the amine as found riD tthe ibni'in stem, and ce11t.atin drugs,
for example reserpine, appear to act via this substance.
Animal experiments have revealed many other actions of
this agent. The function is largely dependent on the species.

Important information has been obtained from obser
vations on patients with carcinoid tumour, the entero
chromaffin cells of which produce large quantities of

hydroxytryptamine. Such patients have attacks of erythema
and flushes especially a:fifeoting lthe face, diarrhoea,
attacks 'fesembling bronchia;l asthma, and arthralgia.
The valves of the right heart are often deformed from
proliferation of connective tissue.

The action of hydroxytryptamine is inhibited or antago
nized by certain drugs. This is of practical as well as of
scientific importance. Inhibitory effects are demonstrable
in animal experiments, for example, on the isolated rat
uterus and on serotonin-induced oedema in the rat. The
effects of this substance on the circulation can also be
demonstrated. The psychotomimetic agent lysergic acid
diethylamide (LSD25) is a potent antagonist of hydroxy
tryptamine, but other lysergic amide derivatives are still
more potent as inhibitors of its action. One compound
that has already had therapeutic trial is methysergid
('deseril'), which has hardly any influence on the psyche.
This antiserotonin drug antagonizes the central as well as
the peripheral effects. of hydroxytryptamine (serotonin).
Further study of this compound is needed, although many
and varied clinical trials have revealed certain poten
tialities. Good results have been reported in the prevention
but not the cure of a rnigrainous attack, :md good thera
peutic results have been reported in bronchial asthma and
hay fever and in some cases of rheumatoid arthritis re
sistant to steroid therapy. In the carcinoid syndrome the
results have not been uniform, but sometimes the
diarrboea, the flushes and other symptoms have been
reduced. Methysergid is an interesting drug which may
prove useiiul in clinical research for elucidaiting the pattho
genesis of ce1'1tB!indisorders. There are other inillbitors of
serotonin, for instance chlorpromazine, which may some
times ameliorate symptoms in the carcinoid syndrome.
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PORPHYRIA-THE ACUTE ATTACK*
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INTRODUCTIO

The olinical and biochernicarI findings in cases of acute
porphyria have been reported sporadically for many years,
but there are surprisingly few comprehensive analyses of
large series.'" The acute attacks in both Waldenstrom's
and Goldberg's series were presumably due to pyrrolo
porphyria' (Swedish genetic ipOrphyria). S.imila<r acute
attacks, however, also occur in cases of protocopropor
phyma (South Afr;ican genetic porphyria). Differentiation
of these two conditions may be difficult, since both are

* Presented in summary at the 43rd South African Medical
Congress (M.A.SA.), Cape Town, 24 - 30 September 1%1.

inherited as Mendelian dominant traits. In both, uropor
phYl1inuria occurs, and ponphobilinogenuria is a prominent
and important diagnostic featme of bo.l!h conditions during
the acute attack. However, cutaneous involvement,
although not invariable, is common in protocoproporphy
ria, and is not a feature of the Swedish type. Furthermore,
there is increased faecal excretion of copro- and proto
porphyrrins in protocoproporphyria, while this as normaJ
or only slightly raised in Sw.edish porphyria.

The pUl'pose of this report is to present the findings
during the acute attacks in a series of 80 patients, most
of whom had protocoproporphyria. Seven patients with
pyrroloporphyria are included in the analysis, since the
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same clinical features oharacterize the acute attack in
~t condition.

CLINICAL FEATIJRES

The 80 patients (25 males and 55 females) were made up
of 62 White, 16 Coloured and 2 Bantu patients. The family
history was positive in 52 of 1Ihese patients.

These patients have had 107 attacks; 17 had more than
one attack (11 had 2, 4 had 3, 1 had 4, and 1 had 6
artt:acks). The ages at which the first attacks occurred are
shown in Table I.

TABLE I. AGE OF PATIENTS AT FIRST ATTACK

Age (years) Male Female Total
1I-20 3 5 8
21-30 7 13 20
31-40 8 20 28
41-50 5 II 16
51-60 I 3 4
61+ 1 3 4

25 55 80

Over 80% of the a.tt:a.cks occurred during the third,
fourth and fifth decades, the peak incidence being in the
fourth decade. The youngest patient was 17 years old and
the oldest patient 77 years.

Tche majority (51 paJtients) had cutaneous involvement.
In most this had preceded the acute attack by many years.
The characteristic increased fragility of the sun-e~posed

skin, the production of abrasions and bullae as a result
of trivial trauma, and the subsequent scarring, were usually
unmistakable. In some patients, however, increased fragility
was the sole cutaneous maI1!ifestation and the scarving was
minimal or absent."

Where acute attacks occurred without cutaneous involve
ment, a family history of increased cutaneous fragility
and/ or .the finding of increased faecal porphyrins estalb
lished 1Ihe diagnosis as one of protocoproporphyria. Of
the 29 patients who had acute attacks without skin involve
ment, 7 had Swedish porphyria, and ,in all but 9 of the
remaining 22 information was sufficient to establish the
diagnosis as one of protoooproporphyria. All of these ex
cept 1 were South Mrican born.

PRECIPITATING FACTORS

In some of the attacks the operation of a single precipi
ta.ting factor appeared likely, but in many instances
muLtiple factors had to be considered. These included
drugs (notably the barbiturates and the sulpha drugs),
over-indulgence in a:lcohol, tthe effects of anaesthesia and
operative procedures, infections, and menta'l stress.

The administraJtion of a banbiturate in close relationship
to the onset of the attack figured prominently. This was so
in 47 of the 107 attacks. PhenobaTtbitone and thiopentone
had been used most frequently, followed by butobarbitone,
quinalbarbirtone, pentobalibitone and amylobalibitone. In
12 of the 47 instances more than 1 ba:1ibituraJte had been
administered. Unidenti£ied sleeping tablets and analgesics
had been taken in a further 14 attacks. It should be noted
that 2 patieIlll:s wit!h epilepsy had received phenobarbitone
continuously for many months before the development of
the acute attack.

Furthermore, in many instances symptoms had preceded
the administration of the drug. Thus, while thiopentone
anaesthesia may ha'Ve played a part in tthe genesis of the
acute attack in 18 patients, in only 8 of these "vas
abdominal pain not a'lready present. In this group of 8
the indications for operation were: severe menorrhagia
in 3, and in the other 5 the following conditions - pelv~c

infection, recto-vaginal f.istula, tonsillitis, tom medial
meniscus of the knee, and varicose veins. In the remaining
10 patients in whom abdominal pain preceded the operative
or investigative procedure in whioh thiopentone anaesthesia
was used, appendicectomy was per,formed in 4, laparotomy
in 3, hysterectomy in 1, and gastrectomy in 1, and
cystoscopy was ca'ITied out in I. In only 1 of the 18
patients was there no neurological or psychiatric involve
ment. The development of the neurologica·l syndrome cor
related more closely with the administration of thiopentone.
Of these 18 patients, 12 had undergone opeTaltions pre
viously without ill effects, although in 6 thiopentone had
been used.

A further 25 patients had undergone operations (more
than 1 operation in some cases) months or years before
their admis~on to this hospital (appendicectomy in 12,
bysterectomy in 3, dental clearance in 2, va,ricose-vein
ligation in 2, and tonsillectomy in 2; in the remaining
cases, laparotomy, myomectomy, dilataltion and curettage,
bone graft, tendon suture, and drainage of osteitis). Seven
definitely, and 4 probably, had received thiopentone pre
'Viously. Four part:i:ents had had a stormy postoperative
convalescence, possibly from mild attacks of acute
porrphyria. One fatal attack followed dental extraction
under local anaesthesia with subsequent sulpha-drug
therapy. One patient, with a history of 2 severe acute
atJtacks 6 years prev~ously, underwent dilatation and
curettage under thiopentone anaesthesia subsequenuly at
another hospital witJhout ill effect. Sulpha drugs alone
and o'Ver-indulgence in a.Jcohol each preceded attacks on
6 occasions.

Many of the above patients had infections in addition,
but in 11 mtections allone, usuaUy of tile respiratory
tract, were present. While in 4 menW stress and great
anxiety were major factors, in 18 no precipitating factor
could be in'Voked. Three paJtients were pregnant and in
5 instances the attack occurred postpartum within 2 months
of delivery. In se'Veral of the female patients attacks
occurred premenstrually.

SYMPTOMS AND SIGNS

Abdominal and neT'VOUS manifestations occurred together
in 68 attacks, abdominal alone in 33, and neT'VOUS alone
!in 6. The 'incidence of varrious symptoms and signs is
depicted in Tables 11 and Ill.

Symptoms

Oharacteristically, the acute a,ttack commences with
cramp-like abdominal pain which is frequently described
as deep-seated. It may be located in any quadrant and
often radiates to the back, into the thighs and less often
to the ohest. The pain is usually continuous, but fluctuates
in intensity and at times may be eXLtremely colicky. When
it is severe, the patient pleads for injections and in a vain
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Nystagmus occurred in 3 patients. and serratus anterior paralysis in l.
*There were 8% with established hypertension.

**Other than tachycardia.
·"Including patients with congestive heart failure, Hodgkin's disease, and

myelosclerosis.

Signs

On physical examin~tion at this stage over 80% show
a well-marked sinus tachycardia-usually 120 beats per
minute or more. An elevated temperature is muoh less
common. Temporary hypertension of moderate grade
occurs in about half the patients; onl}j in one instance
was hypertensive encephalopatthy encountered. Hypoten
sion i~ rare. Great motor restlessness is usuarlly evident,
signs of dehydration are often prominent and sweating is
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Fig. 1. Showing the spontaneous subsidence of anaJCute
attack (E=enema, I='bowel action).

sometimes extreme. llhere is a characteristic !ability or
mood imbalance w~th alternation between withdrawal and
overt anxiety or apprehension which in some cases
amounts to irrational fear.

The abdomen may be scaphoid, but distension some·
times occurs. While tenderness on palpation is frequently
noted, .there is no rigidity or rebound tenderness and
visible peristalsis is not seen. Despite these findings cases
are commonly misdi.agnosed as acute surgical emergencies,
and the scars of previous operations testify to this. X-ray
of the abdomen at this stage will usually show some
segmental dilatation of small or large gut, commonly at
the splenic Hexure, and areas of spasm may also occur.

Oliguria is common and the urine may be dark in colour,
the degree being variable and commonly increasing with
standing. Anaemia is rare, the haemoglobin being less than
12 G. per 100 m!. in only 10% of cases. A leucocytosis
exceeding 12,000 white blood cells per c.mrn. was found
in 20%, and the erythrocyte sedimentation rate exceeded
20 mm. per hour in 24% of the patients.

Progress
In many patients these symptoms and abnormal signs

subside rapidly over the course of 1 - 3 weeks, with com
plete recovery. Fig. I mustrates the rapid resolution in

such a patient. In other patients, however, a variable time
after the onset of l\;bdominal pain (usually a few days)
neurological and/or neuropsychiatric symptoms appear.

Nervous Manifestations
Frankly abnormal behaviour is present in about a f1fth

of the patients. The earlier mood imbalance, emotiOnalism,
querulousness, apprehension, and irrational fears are re
placed, in about one-third of the patients, by graver signs
of a severe oonfusional staJte. Hallucinations which may
be visual and/or auditory occur in half of these. Stupor

%ofattacks
in which
present

90
80
80
51
50
32
18
31
28
23
12
2
8
7
6
3

%ofattacks
in which
present

83
55*
53
19
34
38
23**
20
]8
]5
9
8
5***

TABLE D. SYMPTOMS

Symptom

Abdominal pain
Vomiting
Constipation
Pain· in limbs
Pain in back
Confusional state

Severe confusion plus hallucinations
Increased frequency of micturition ..
Dysuria ..
Abnonnal behaviour and personality change
Epileptic seizures

Status epilepticus
Diarrhoea
Stupor
Coma
Amaurosis

effont to gain relief adopts unusuatl. positions. Abdominal
pain is the commonest presenting symptom and is present
alt some stage in 90% of cases, but there is frequently a
striking discrepancy between the patient's complaint of
intolerable pain and his ability to discuss ,it freely - often
with a facile smile! This leads the unwary to make a
diagnosis of hysteria. Constipation, nausea and vomiting
are common. Vomiting frequently occurs repeatedly and
constipation is extreme, periods of 7 days or more without
bowel action being common, thus simulating intestinal
obstruction. An increased frequency of micturition and
dysuria occurs in about one-quarter of the patients. Severe
aching pains in the limbs are present in about ha,lf the
patients and this usually heralds the advent of neurological
involvement.

Tachycardia
Hypertension
Motor neuropathy

Mild
Severe

Pyrexia ..
ECG abnonnality
Leucocytosis > ]2,000 ..
Bulbar involvement
Objective sensory loss ..
Cranial-nerve involvement
Proteinuria
Hepatomegaly (> 2 fingers)

Sigil

TABLE ill. SIGNS

----~~...-
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or a frankly maniacal state necessitating forcible restraint
has occasionally been seen, and sometimes epileptdform
seizures may dominate the picture.

Motor Neuropathy

The complaint of severe aching pain in the limbs pre
cedes the development of the commonest neurological
manifestation - motor neuropathy. TI1is almost invariably
takes the form of a lower-motor-neurone paralysis, not
necessarily starting in the lower limbs. Usually, all 4 limbs
are involved. Motor weakness, flaccidity and loss of ten
don reflexes are followed by severe muscular wasting,
which may be extreme. The severe form has been'mis
named an ascending parnlysis of the Landry type. The
muscula'r weakness suggests a neuromyelitis in its distribu
tion rather than a pecipheral neuritis, the proximal muscles
being more grossly affected than the distaJ.. The degree of
involvement need not be syrmnetrica1, and occasionally
distal involvement is more pronounced. Sphincter distur
bances are not upcornmon. Mild attacks show only slight
but definite weakness and fleeting areflex.ia. Some tendon
jerks may be hyperactive, but a Babinski refJex is very
rare.

The cranial nerves are involved in about 10% of cases.
The 3rd, 4th, 5.th, 6th and 7th cranial nerves have all been
affected. Amaurosis was / present in 3 patients, but apart
from questionable arterial spasm, retinal and optic-nerve
changes are never seen. Subjective sensory loss or
paraesthesiae are frequent, but objective loss is uncommon
and is often patchy and irregular, and does not conform to
a segmental distribution.

Paralysis and areflex.ia may regress rapidly, but not in
frequently the early development of bulbar symptoms,
such as dysphagia and dysphonia, indiC3Jte a far graver
situation. DiaphragmaJtic and intercostal paralysis complete
the picture. Although <ilt this stage chances of recovery
are slender, skilled and devoted care may yet avert death
and permit eventua,l recovery, which in most cases is
complete.

Tremor of the limbs, great restlessness, and insomnia
are common findings and, when accompanied by tachy
cardia and sweating, thyrotoxiC05is may be simulued.
Prolonged galactormoea occurred in 2 patients.

OTHER INVESTIGATIONS

The cerebrospinal fluid (CSF) was examined during 23 attacks
and, excluding a grossly abnormal CSF resulting from a
subarachnoid haemorrhage, was within normal limits in all
except 1 patient. The I abnormal CSF showed a slight eleva
tion of the protein to 60 mg. per lOO ml. and a trace of
globulin. Electroencephalograms were carried out in 13
patients. Abnonnal slow activity was noted in 3, and persistent
low-voltage fast activity in 3 others.

Electrocardiographs were done in 44 attacks. In 26 there
was a pronounced sinus tachycardia. In 10 the praecordial
T waves were flattened and in a further 4 they were inverted.
Premature beats and auricular fibrillation were each observed
on 2 occasions. In only 1 instance could severe paroxysmal
auricular fibrillation be attributed to the porphyric state.

The chest was X-rayed in 45 patients. Pneumonia or
pneumonitis was noted 3 times, uraemic lung and atelectasis
twice. One patient had 'healing mberculosis, and an enlarged
left vent..-i.cle was noted in 2 others.

A straight X-ray of the abdomen or a barium-meal examina
tion was carried out in 28 patients. Distension of the bowel
was noted frequently - most often in the region of the
splenic flexure of the colon.
Routine Chemistry

Blood urea. Blood-urea detenninations were carried out in
81 attacks (Fig. 2). Azota,emia was a marked feature. In over
two-thirds of the patients the peak urea concentration ex
ceeded 50 mg. per lOO ml. and was more than 100 mg. per
lOO ml. in one-quarter. Of the 5 patients with blood-urea
levels over 200 mg. per lOO ml., 3 died, I recovered with con
servative therapy, and 1 needed haemodialysis.

Serum electrolytes. Before treatment, the serum electrolytes
showed major aberrations. Hypochlora,emia was the most
frequent finding (Fig. 3). The serum chloride was below
90 mEq./1. in 50% of the patients and could be as low as
70 mEq./1. Alkalosis was frequently associated (Fig. ~).

Surprisingly, hyponatraemia was often encountered, the serum
sodium being 130 mEq./1. or less in 30% of attacks (Fig. 5).
Hypokalaemia (3 mEq./I. or less) occurred in 29% of cases
(Fig. 6). Hyperkalaemia was very infrequent. Serum magnesium
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Fig. 1. A blood-urea level of 100 mg. per 100 ml. or above occurs in approximately 25% of cases.
Fig. 3. Hypochloraemia is the commonest electrolyte abnormality.
Fig. 4. Alkalosis is frequent.
Fig. 5. Hyponatraemia is not as frequent as hypochloraemia, but it may be gross.
Fig. 6. Moderate hypokalaemia occurs. (The ringed figure represents a value of 6·8 mEq. per litre.)
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was slightly reduced in 3 of 5 patients. Serum calcium was
estimated in 22 attacks and was below 9'5 mg. per 100 ml. in
5. Serum inorganic phosphate was elevated in 2 uraemic
patients and serum alkaline phosphatase was normal.

Renal function. Despite the azotaemia, signs of renal damage
were rare. Proteinuria was present in 8% of patients, but
in all except I patient with previous nephritis, it was mild
(trace to +). Apart from the patients with urinary infection,
the urinary sediment was normal. Occasionally granular
casts were found. The filtration rate, as represented by
creatinine clearance, varied in 10 patients from normal to
moderately severe reduction (115 - 30 ml. per minute).

'Liver-function tests'. Thymol tUI'bidity was normal in all
but 1 of 57 attacks, while zinc turbidity was abnormal (> 12
units) in 3 of 29 attacks. The serum bilirubin was elevated
above 1 mg. per 100 ml. in 8 patients, ranging between 1·5
and 3·5 mg. per 100 m!. in 5, while in 1 it was 6'2 mg. per
100 ml. (fatal Hodgkin's disease). The serum globulin exceeded
3'5 G. per 100 ml. in 8% of patients.

Excretion of Porphyrins and their Precursors

In the earlier cases (up to 1956) biochemical investigation
during the acute attack was Limited to the qualitative test for
porphobilinogen and the serial determination of the total
urinary porphyrin. The total porphyrin concentration at the
height of the attack varied from 172·0 to 3·8 mg. per I.
Faecal porphyrin estimations were subsequently made in many
of these cases in remission and found to be high. With the
development of suitable methods: quantitative determinations
of urinary delta-aminolaevulinic acid (ALA) and porphobilino
gen (pBG) became possible, and these have been carried out
in 20 patients (in addition to uro- and coproporphyrin deter
minations). On admission, in cases of protocoproporphyria,
high values of urinary ALA, PBG and porphyrins were found,
and these usually returned rapidly to normal within the course
of several days or 1 - 2 weeks (Fig. 7). In the patients with
pyrroloporphyria, similar increases in urinary ALA and PBG
were found during the attack, but an increased excretion

continued during remission although at a considerably lower
level (Fig. 8). The faecal copro- and protoporphyrins were
markedly elevated in the South African genetic cases - both
during and after the acute attack. The total faecal porphyrin
concentration in 24 patients varied from 208 to 2,055 fJ.g. per
G. dry weight (mean 1,038 ± 576).

STAY IN HOSPITAL

Most patients were in hosp~tal for less than a month. Of
the 39 who spent 1 morutih or more in hospital, 19 stayed
between 1 and 2 months, 12 for varying periods up to 6
months, and 8 for 6 months or more. Among these 8
patients was 1 who spent 28 months in hosp~tal, the only
one who stayed for more ,than 1 year. Eighit of the 39
paItieD!ts still had residual weakness on discharge and this
appeared to be permanent in 3 of them.

MORTALITY

Of the 80 patients in this sevies, 25 are dead. Four died
outside the hospital (2 as a result of accidents, I reputedly
as a result of a heart attack, and 1 in diabetic coma with
postmortem changes compatible with acute pancreatitis).
After excluding these 4 patients, the mortality was 26%.
Age and mortaJ,ity in the acute attacks are shown in Table
IV. In 13, dea:th was attributaJble solely to the porphyria;
all these patients had quadriplegia and bulbar paralysis.
Three died suddenly of cardiac an'est, and 3 were admitted
moribund and died within 24 hours. No death occurred
in the acute attack after the third week. In ,the remaining
8, porphyria may have conmibuted to the death. In 6
patients the nervous system was involved, and 2 of them
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Fig. 7. Showing the rapid subsidence of an acute attack in a White
female (family bistory positive, cutaneous fragility demonstrable, faecal
porphyrin increased - coproporphyrin 105, protoporphyrin 217, and total
porphyrin 322 mg. per G. dry weight). Note that PEG and ALA were
within normal limits on discharge.
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Fig. 8. Showing the rapid subsidence of an acute attack in a Coloured
female (family history positive, no cutaneous involvement, faecal
porphyrin normal - coproporphyrin 24, protoporphyrin 20, and total
porphyrin 44 mg. per G. dry weight). Note that PRG and ALA
remained elevated after the acute attack, and at follow-up the qualitative
PBG remained positive.
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TABLE IV. AGE AND MORTALITY· IN AClJrE ATTACKS

Cause ofdearh
All cases

Age Porphyria
(years) Male Femole Toral Porphyria conrri-

alone buring
JI-20 1 1 1
21-30 1 5 6 6
31-40 5 4 9 6 3
41-50 1 2 3 1 2
51-60 1 1 1
61-70 1 1 1

Total 8 13 21 13 8
·Four others died from unrelated c,auses outside the hospita1.

were recovering from their paralysis when a complication
caused sudden death (pulmonary embolism, and peritonitis
with bacteriogenic shock). In the remaining 6 fatal cases
the associated disease was in itself a suffioient cause for
death. These conditions were Hodgkin's disease, hyper
tensive heart failure and pulmonary embolism, nephritis
with uraemia, myelosclerosis, pneumonia, and subarachnoid
haemorrhage.

3. Control of firs. The above drug and 'epanutin' have
been used.

4. Control of infection. The prophylactic use of anti
biotics was avoided, but antibiotics were not \ ithheld in
<!:r'eating establi hed infection. Oh:IoIitetracycline, chloram
phenicol, nitrofurantoin, isonicotinic acid hydrazide,
kanamycin, penicillin, and oxyte1lPacycline ha'Ve all been
used WLthout ill effect. The sulpha drUg8 were avoided.
The use of an indwelling catheter was unfontunwtely un
avoidarl>le in patients with retention, but it was withdrawn
as soon as possible.

5. Recommended therapeutic procedures. Many claims
have been made for the therapeutic effectiveness of a
variety of drugs. It must be remembered that spontaneous
remissions are frequent and very often rapid and com
plete - hence reports of therapeutic success must be
treated with scepticism.

Steroids. In 25 attacks steroids were administered; 12
received prednisone, 11 cortisone, 1 dexamethazone and I
ACTH. In some an apparent beneficial effect was seen
(Fig. 9), but in others treatment was without effect or

Fig. 9. Showing an apparent response to treatment with
cortisone (E,=enema, I=bowel action).

undoubted deterioration occurred (Fig. 10). Four of the
prednisone- and 5 of the cortisone~treated patients died.
The only patient treated with ACTH showed rapid
deterioration with respiratory paralysis and died despite
the use of a tank respirator.

DISCUSSION

It is of interest to compare the clinical findings of
Waldenstrom,' Goldberg,' and Markovitz' with our own
(Table V). Apart from the fundamental differences of the
frequent presence of increased cutaneous fragility and the
high faecal porphyrin excretion in the South African cases,
there is close general correspondence in ·the clinical find
ings during the acute attack. However, there are dis
crepancies.

Five of Waldenstrom's patients had symptoms before
the age of 15 years. As in Goldberg's series, ,the main
incidence was between 20 and 30 years. one of our
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Attention was directed to the following:
I. Skilled nursing with full anti-infective precautions in

a darkened side room.
2. Close medical supervision with appropr,iate biochemi

cal investigations - often required daily.
3. Prompt and judicious correction of fluid and electro

lyte abnormalities and the use of the artifioial kidney if
necessary.

4. Maintenance of nutrition.
5. Symptomatic treatment Whth drugs, including treat

ment of complicating infection.
6. Assisted respiration with a mechanical respirator

when indicated.
7. Physiotherapy during recovery and rehabilita.tion.
Skilled nursing was extremely important and required

full 24-hour cover in severe cases. Firm but sympathetic
handling and frequent reassurance was ,important. Isolation
with full anti-infective precautions was essential in patients
with severe neurological involvement. With the advent of
diaphragmatic paralysis some form of assisted respiration
became necessary. In the earlier cases a tank respirator
was employed, but more recently tracheotomy and inter
mittent positive-pressure respiration with a mechanical
respirator has been used.

Correction of the hypochloraemia and alkalosis was
easily achieved by the judicious infusion of normal saline.
Haemodialysis may be necessary when oliguric ["enal
failure with uraemia is severe.

There is no specific therapy, and treatment is directed at
the control of symptoms:

1. Alleviation of pain. Control of pain was difficult,
necessitating hypnotics (pethidine, 'physeptone', morphine,
and hyoscine) in 59 of the attacks. Analgesics, especially
aspirin, phenacetin and codeine, were required in 22 cases.

2. Control of restlessness and insomnia necessita.ted one
of the following - paraldehyde in 23, chloml hydrate in
13, chlorpromazine in 31, promazine in 10, and triflupro
mazine in 3.
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*Bracketed figures refer to the number of patients in each series, but in
the present series 107 auacks were analysed.

"Delirium + hysteria + apathy.
." Includes epileptiform seizures.

Fig. 10. ShCJlWing that an acute attack began during the
second oourse of prednisone in this patient.

TABLE v. CLINICAL FEATURES IN THE ACUTE ATTACK-A COMPARISON

OF PERCENTAGE INCIDENCE

to 150 or more. In some there is considerable lability of
the pulse rate. Our practice has been to keep patients at
rest in bed until the tachycardia settles. In some instanoes
the tachycardia is attribut<lJble to the accompanying
pyrexia. In its absence other possible causes of the tachy
cardia are vagus neuropathy (nucleus or nerve) or car
diomyopa<thy. The elootrOClllPdiographic (ECG) changes are
usually non-specific flattening of the T waves or, less
frequently, actual inversion. Similar changes were noted
by Goldberg and Markovitz. Although ECG findings are
not incompatible with a cardliomy.opMhy, <the al<teraltions
are usually transient and of the kind which are associated
with a disturbance in the electrolyte metabolism. Sudden
cardiac arrest does occur, but a frankly hypokalaemic
pioture with prolonged QT interva:l and U waves was only
noted once.

Another striking discrepancy is the infrequency of
azotaemia (9%) in Waldenstrom's series. Goldberg, too,
mentioned only 3 patients with an increased blood-urea
level. This is probably due to the infrequency of investiga
tion, since no less th<lJn 69% of our patients" and 67%
of Markovitz's had azotaemia. Although this was mild in
most cases, over 25% of our patients had blood-urea levels
exceeding 100 mg. per 100 ml.

Furthermore, the aberrations in the mineral met<iJbolism
in this series are stpiking - Goldberg also found abnor
ma:li~es in 6 of 8 patients who were investigated. Hypo
chloraemia was the most frequent finding. Hyponatraemia,
hypokalaemia and alkalosis were often present. Hypo
chloraemia and co-ex.istent hyponatraemia in <lJCute por
phyria were first ,reported independently in 1947 by
Abrahams et al.' and by one of us.· At that time these
changes were attributed to functional adrenal insufficiency.
In only 1 of the 2 patients with hypochloraemia (described
by one of us") was vomiting present and, furtheffilore,
alkalosis was absent in both. Both patients failed to con
serve ohIoride and the response to salt and cortical extract
in the first case seemed to support the diagnosis of adrenal
insufficiency. However, hypertension and not hypotension
is likely to be found in the acute att<lJCk. Generalized
pigmentation is often aibsent and in only 1 of 8 patients
whom we tested was there a poor eosinopenic response to
the injection of ACfH. Davies" reported a lack of response
to DCA and the postmortem finding of adrenal hyper
plasia. He noted the f,requency of oliguria and azotaemia
in the acute attack and felt that this, with the moderately
depressed urea clearance, was evidence of penistent renal
disorder. Prunty'· also found no evidence of adrenal dis
order, but fo-und changes suggestive of acute tubular
necrosis in 2 of his patients.

Frank tubular necrosis is rare. Proteinuria, too, is un
common. The finding of hyponatra~ may reason<lJbly
be attr~buted to the sodium loss induced by azotaemia.
CaIvert and Rimingtonu found no evidence of abnormality
of renal or adrena:l function in their 26-year-old patient
with persistent hyponatraemia, but at the onset, at least,
azota~a was present. The common finding of azotaemia
is attributable firstly to acute rena,l circulatory insuffi
ciency, the result of dehydration, and secondly to the
profound catabolic processes that occur in acute porphyria
with neur,ological involvement. The hypochloraemia,

* Blood urea exceeding 50 mg. per 100 ml.
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patients was below 17 years of age and the peak incidence
was in the 4th decade. The sex distribution was very
similar, there being rather more females in our series.

Only 28% of Waldenstrom's patients were reported as
having tachycardia. This is at variance with the findings
of the others. M<lJrkov~tz noted an incidence of 51 %, but
observed that in many of his patients the pulse rate was
not recorded and that tachycardia was probably more
frequent. In our series it was present in no less than 83%
of patients. It should be noted that the pulse rate may be
normal on admission, only to rise some days later. The
tachycardia, which is almost invariably a sinus taohycardia,
is an excellent index of a'ctivity and is an ,important guide
to the progress of the patient. Although it is usually
maintained at a level of 110 beats a minute, it may rise
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hypokalaemia and alkalosis can readily be explained on
the basis of vomiting coupled with a deficient intake of
electrolytes, but co-existent hyponatraemia cannot be ex
plained on this basis. Profuse and persistent sweating,
however, may be present. This was of an ex.treme degree
in 3 patients.

It is not surprising that certain patients with electrolyte
depletion will benef'it from the administration of AClli
and the stel'Oids, paJrtricula:rly when, in addition, depletion
is COl'fected. Yet another factor is the euphoria induced by
steroids, which may improve appetite and fluid intake. In
the early phases a case could be made for the use of
steroids, but it does not usually affect porphyrin output
or established neurological disorder and may, in fact, as
we have shown, be associated with a relapse. In the
absence of renal circulatory insufficiency possible explana
tions of persistent hyponatraemia inolude the depletion
syndrome which Moore et al." described in severely ill
patients, and renal sodium loss with hyponatraemia from
the 'inappropriate secretion of antidiuretic hormoneH3

,,.

which may well accompany the porphyric encephalopathy.
Further deta.iled studies are required.

In most of the patients with South African genetic
porphyria, the high ALA and PBG excretions returned
rapidly to normal, but in a few these remained slightly
elevated - a.bout 6 mg. per day of ALA and 2 - 5 mg. per
day of PBG - for longer periods before becoming normal.
Three patients, whom we rega!l"ded as Swedish porphyrics,
continued to excrete 20+ mg. of PBG per day for months
after the acute phase. Th~s continued excretion is a feature
which Dean and Barnes" have stressed as OOaracteristic of
the Swedish type. We are well aware of Wa1:son's16 state
ment that PBG may diminish rernarkaibly and at times
disappear completely. It is possible that some of these
cases were examples of protocoproporphyria with the
temporary pyrrole disturbance of the acute phase.

It is well known that delay in applying the qualitative
test for porphobilinogen may be responsible for a negative
report. Watson et al.," however, have recently reviewed
the question of urinary porphobilinogen and other Ehrlich
reactors and have noted that the Ehrlich reaction might
disappear in a few hours and yet quantitative determina
tion might show it to be present. We, too, have found,
on rare occasions, elevated values of urinary PBG (and
of ALA) by the MauzeraU-Granick method when the
qualitative test for PBG was negative or only faintly
posi.tive. It is of interest that Waldenstrom himself first
described intermittent excretors of PBG in 1937," but 20
years later stated tha.t it was probable that such patients
would become much rarer when they could be examined
with the aid of modern refined techniques for the demon
stration of PBG and ALA.

Precipitating Factors

Attacks have been associated with the administration of
many drugs, especially the barbiturates. Thiopentone and
phenobarbitone are incrimina.ted most frequently, but
amylbarbi·tone, butobarbitone, pentobarbitone and quinal
barbitone have all been under suspicion. In addition to
phenobarbitone, Watson'• listed sulphonal, trionaol,
'sedormid', 'phanodorm',* ergot preparart:ions and chloro
quine. We would add sulpha drugs and alcohol to this list.

* Cyclobarbital.

While there appears to be general agreement concerning
the possible adverse effects of barbiturates, there is by no
means a constant relationship between the taking of a
drug and the development of the attack. There are un
equivocal ,instances of continued adrnini~tration before the
development of an acute attack. While Dean has stressed
the role of .thiopentone maesthesia .in the genesis of the
acute llJt!Jack,'· surpri ingly enough Goldberg, among others,
does not even mention it. Porphyrics have undergone
.thiopentone anaesthesia on more than one occasion without
ill effect both before and after an acute attack. In many
of our patients acute symptoms were already present at
the time of the administration of the barbiturate. In
agreement with Goldberg it is believed ·that there is a
better correlation between the administration of a barbi
turate during the attack and the development of the
neurological syndrome.

The relationship ,between ·the menses, pregnancy, and
the acute attack is uncertadn. In a few of ,the female
patients, as Goldberg has also observed, the attack sta,rted
in the premenstrual phase, but Watson has reported cyclic
pain coming on with the mid-menstrual period. Other cases
occur after the menopause. The propensity of women to
take drugs in the premenstrual phase must not be over
looked. Only 3 of our patients were pregnant and in 2
there were other possible causes. More striking was the
onset in the postpartum phase (5 patients) also observed
by Watson and Goldberg. Here again ·the question of drug
administration is to be considered. There is no definite
evidence that relapse is due to pregnancy or delivery.
Most porphyr.ics have normal pregnancies.

Acute alcoholic bouts, mental stress, and infection are
other possible precipitating factors. In many cases multiple
factors are present.

Management

It is worth emphasizing that the successful management
of porphyria turns very much on the question of skilled
nursing, the strict application of anti-.infective precautions
and the availability of experienced staff and biochernica·l
facilities. Patients with respiratory fuilure require the use
of tracheotomy and intermittent positive-pressure respira
tion, and sometimes ,the a.rtificial kidney may be life
saving. Most important is the pr.ompt .transfer of patients
with severe paralysis (quadriplegia) to a specialized centre.
Deter.ioration with ,bulbar involvement can occur with
alarming speed and my delay jeopardizes the patient's
chance of survival.

Ba.rbiturates must be avoided and reliance placed on
cWoral hydrate and paraldehyde. The morphine derivatives
and pethidine appear to be safe in patients with severe
pain, although prolonged use raises the danger of addiction.
Chlorpromazine and promazine have been very useful in
treating patients with a purely abdominal presentation, as
well as those with nervous-system involvement. The usual
dose has been 25 - 50 mg. 6~hourly, although higher doses
of promazine have been used in patients with porphyric
encephalopathy. The control of seizures is very important
since Ithey materiaJlly increase the chances of a fatal
outcome. Epanutin has been used successfully to this end.
Hypertension is usually DQt of a grade to W3Si'ant any
treatment.
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In the early phases, provided severe uraemia is absent,
a case can be made for the use of the steroids, but their
effect is unpredictable. In some an aIpparent prompt im
provement occurs, in most there is no change, and in a
few there is undoubted aggravation. Watson strongly
recommended their administration as early as possible.
Courses of trea·tment with cortisone acetate (or one of the
other steroids) should be short and not exceed 10 days,
commencing with 200 mg. for 2 days, then 100 mg. for 2
days, and reducing by 25 mg. every 2nd day.

There is as yet no specific therapy for the condition. A
host of drugs has been advocated. EvalllaJtion of therapy
is particularly diff.icult since remissions are not only fre
quent, but abrupt and complete. Improvement may occur
despite therapy! Thus reports of the beneficial ef.fect of
treatment WLth chelating agents,:!O adenosine monophos
phate," and cytochrome,"" must be treated with the greatest
reserve. In one of our .ecent cases dmmatic improvement
appeared to coincide with the administration of adenosine
monophosphate, but. scrutiny of the biochemical data
showed <that the high values of ALA and PBG had in
fact already diminished before the treatment began. The
serial daily determination of the poI'phyrms and their pre
cursors is essential iill makdng any evaluation.

With our present mode of marnagement the mortality in
the acute attack has been of the order of 25%, an improve
ment on the 58% mor;taJi,ty reported by Markovitz and
the 52% reported by Waldenstrom," aclthough some of this
improvement may be attributed to ear·tier recognition and
the possible inclusion of milder cases.

SUMMARY

The chemical and biochemical findings during 107 acute
attacks in 80 poI'phyric patients are analysed. Apart from
the routine biochemistry, daily excretion of ALA and
PBG as well as the porphyrins has been investigated in
many cases. The management, including the use of steroids,
is presented.

Comparison with 3 other large series shows close general
correspondence in the clinical features, but notable bio
chemical findings in this ·series were azotaemia, hypo
chloraemia and alkalosis. The genesis of these abenrations
as well as .the not uncommon hyponatraemia Me discussed.

While there is no specific therapy, the importance of

skilled management at a hospital centre with adequate
biochemical and other ancillary facilities is stressed. Prompt
transfer of a seriously ill patient to such a centre is
essential.
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UNIVERSITEITSNUUS : UNIVERSITY NEWS

SESDE AKADEMIESE JAARDAG VAN DIE FAKULTEIT
VAN GE TEESKUNDE VAN DIE UNIVERSITEIT VAN
STELLE BOSCH EN DIE KARL BREMER-HOSPITAAL

Die Akaderniese Jaardag word vanjaar gehou op Donderdag
en Vrydag, 27 en 28 September 1~62, in die Burgersentrum,
Bellville.

Uitstallings van Handelsmaatskappye en Wetenskaplike Uit
stallings kan besigtig word vanaf 4 nm. op Donderdag 27
September. Referate word op Vrydag 28 September gelewer.
Finale programaankondigings sal later in hierdie Tydskrif
verskyn.

Geneeshere word b'<lrtlik uitgenooi om die geleentheid by te
woon.

Tennis en gholf sal vir kollegas en verteenwoordigers van
die handelsmaatskappye - indien daar genoegsarne belang
stelling is - vir Saterdagoggend 29 September gereel word.

SIXTH ACADEMIC STAFF DAY OF THE UNIVERSfIY
OF STELLENBOSCH FACULTY OF MEDICINE AND

THE KARL BREMER HOSPITAL

The Annual Academic Staff Day will be held on Thursday and
Friday, 27 and 28 September 1962, in the Civic Centre,
BellviUe.

The Trade and Scientific Exhibitions will be open from 4
p.m. on Thursday 27 September. Papers will be delivered on
Friday 28 September. Final programme announcements will
appear in this Journal at a later date.

Medical practitioners who may be mterested are cordially
invited to attend the proceedings.

Tennis and golf will be arranged for doctors and represen
tatives of manufaotming firms - providing there is sufficient
demand - on Saturday morning, 29 September.




