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Medical Memoranda

Acute Post-streptococcal Toxaemic Renal
Failure

British Medical Journal, 1969, 4, 665-666

Renal glomerular lesions are a recognized sequel to infection
with Lancefield's group A beta-hacmolytic streptococci (Long-
cope, 1936). Coincident tubular lesions have also been described
(Watt et al.., 1959). We here describe a case of acute renal
failure without significant glomerular damage occurring after
what would appear to have been a streptococcal infection.

CASE REPORT

A 33-year-old man initially complained of a sore throat. Two
days later he was given oral penicillin by his family doctor. He
did not improve, and over the next two days experienced malaise,
anorexia, and persistent sore throat. Four days later he became
delirious and had a high temperature. A small erythematous area
appeared on the right wrist. Within a few hours the right arm
became painful, red, and swollen. His legs were stiff and he had
difficulty in walking. His speech became slurred and incoherent.
At this stage he was admitted to Torbay Hospital under Dr. M. G.
Thorne.
On admission he was found to have a pyrexia of 104 F. (40' C.),

pulse 134/min., and blood pressure 130/80. He was distressed,
and hyperventilating to the point of tetany. There was bilateral
conjunctivitis and pronounced inflammation of the pharynx, with
small pustules on the tonsils. Intramuscular ampicillin was sub-
stituted for the oral penicillin. Next day he remained febrile,
appeared to be more disorientated, and had weakness of the right
arm, right leg, tongue, and facial muscles. Patches of erythema had
appeared on the left forearm and left leg. A diagnosis of strepto-
coccal septicaemia was made. In view of the muscle weakness
a polyneuritis was suspected and he was given hydrocortisone
intramuscularly.

During the next 24 hours he became clinically jaundiced, incon-
tine.nt of faeces, and semicomatose. Over this period he had passed
only 224 ml. of urine, which contained numerous granular casts.
In an attempt to prevent incipient renal failure 100 ml. of 10%
mannitol was given intravenously with dextrose saline, but no
diuresis resulted. The blood urea rose to 412 mg./100 ml., and
he was transferred to the Royal Devon and Exeter Hospital for
management of his renal failure-eight days after his initial sore
throat.

Results of some of the investigations at this time were: blood
pressure 170/100; haemoglobin 10-2 g./100 ml. (two days pre-
viously it had been 14-5 g./100 ml.); white blood cells 44,000/
cu. mm., 80% neutrophil polymorphs; serum bilirubin 7.5 mg./
100 ml. ; serum electrolytes within normal limits; serum aspartate
transaminase 195 S.F. units/100 ml.; serum albumin 3-2 g./
100 ml. Two blood cultures were negative. Cold agglutinins were
present in the serum. The urine contained sugar (1%), ketones,
protein, and numerous granular casts.

It appeared that the patient was suffering from a septicaemia or
bacteraemia, but the organism responsible was still unknown. He

was therefore treated with ampicillin, cloxacillin, and cephaloridine.
Hydrocortisone was continued. The renal failure required immediate
dialysis. Haemodialysis was performed with a twin-coil Kolf
apparatus and the use of indwelling femoral-vein catheters. Seven
haemodialyses were undertaken during the next 16 days, each for
an average of seven hours. In the first seven days of this period
he needed four dialyses, as his blood urea tended to rise rapidly,
owing, it seemed, to his hypercatabolic state. Post-dialysis blood
ureas averaged about 217 mg./100 ml., larger falls being avoided
in order to prevent the " disequilibrium state." For the first 10
days of admission he passed a total of 2,540 ml. of urine. There-
after daily urine volumes increased until he reached the diuretic
phase of renal recovery 19 days after admission.

Within a week of admission his jaundice had faded, but he was
still drowsy and a little disorientated. Electroencephalography at
this time showed widespread slow activity consistent with a
generalized cerebral disturbance. The serum aspartate transaminase
had fallen to 59 S.F. units/100 ml. The white cell count remained
about 20,000/cu. mm for about four weeks. Renal biopsy was
performed 18 days after the onset of his illness. The pathologist,
Dr. Stewart Smith, reported: " The glomeruli are not exceptional.
There is oedema of the intertubular tissue and alteration of tubular
epithelium in many places, suggesting regeneration after damage.
There are focal collections of inflammatory cells, chiefly plasma
cells and lymphocytes, particularly marked in the juxta-medullary
region (see Figs. 1 and 2).

FIG. 1 Juxta-medullary region showing interstitial cellular reaction and
tubular casts. (H. and E. X 155.)

PROGRESS

The patient made a gradual recovery and was discharged five
weeks after the onset of his illness. At this time his urine was still
about 1,006 S.G. and blood urea 47 mg./100 ml. After discharge
he developed an asymptomatic urinary infection with Escherichia
coli, which responded to the appropriate antibiotics. Seven months
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after his initial illness he was readmitted for a further renal biopsy.
The histology now showed that most of the glomeruli were normal
(Fig. 3). A few appeared hypercellular with periglomerular fibrosis.
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Fig 2.-Normal glomerulus with some tubular damage. (H. and E.
X 155.)

There were still areas of chronic inflammatory cellular infiltration
and oedema around the tubules, particularly in the juxta-medullary
region. There appeared to be a greater degree of infiltration than
that seen at the previous biopsy. At this time endogenous creatinine
clearance was 104 ml./min., and the blood urea 30 mg./100 ml.
He was able to concentrate and dilute his urine normally.

Further investigations into the possible causes of his illness
resulted as follows: A throat swab obtained on admission to Torbay
Hospital grew no pathogens, but this is not surprising as he had
been given antibiotics. Stool culture was negative and the urine
sterile. There was no evidence suggesting exposure to any poisonous
agents. Significant titres of complement-fixing antibodies to the
viruses causing influenza, Q-fever, and atypical pneumonia were not
found. The serum did not agglutinate suspensions of Leptospira
icrerohaemorrhagiae and L. canicola.
On the sixth day of his illness the serum antistreptolysin-O titre

was 50 Todd units/ml. Eleven days later it had risen to 400
units/ml. Serum was sent to Dr. Brighton at the Cross-Infection
Reference Laboratory at Colindale. By using a technique recently
described by Murray et al. (1967) he found significant titres of type-
specific anti-M antibodies in the patient's serum. This technique
involved coating particles of polystyrene with type-specific strepto-
coccal antigen, and agglutinating these with serial dilutions of the
test serum. At present it is difficult to obtain pure type-specific
antigen, and therefore cross-reactions are likely to occur. This|~~~~~~~~~~~~~~~ x>........W nxM ~~~~~~~~~~~~~~~~~~~................ ,
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FIG. 3. Normal glomeruli with regeneration of tubular epitheliumn (H.
and E. X62.)

probably explain the presence of antibodies to three different types
of streptococci in the patient's serum. Nevertheless, the finding of
such high titres strongly suggests the occurrence of a recent strepto-
coccal infection (W. D. Brighton and A. D. Webster, unpublished
observations). The results are shown in the Table.

Serum Anti-M Antibody Titres

Streptococcal 5 12 6
Types _

Serum Titres of M-Antibody

13/1/67 1/1,280 1/640 Nil
15/5/67 1/320 1/80 1/160
26/7/67 Nil 1/100 1/1,600
3/10/67 Nil Nil Nil

COMMENT

The histological appearances in this case strongly resemble
the " interstitial nephritis " described in fatal cases of diphtheria
and scarlet fever by Councilman (1898) and by Kannerstein
(1942). Tan and Kaplan (1962) exposed living mice to strepto-
coccal exotoxins and produced severe renal tubular lesions.
Similar renal tubular changes have been seen by Marcus et al.
(1966) in tissue culture of rat kidney exposed to the strepto-
coccal toxin "streptolysin-S." These authors believe that the
changes are the result of direct toxic action and are not mediated
by an allergic mechanism. This contrasts with the glomerular
damage found in acute post-streptococcal nephritis, which is
believed to be allergic in origin (Michael et al., 1966). Inter-
stitial and tubular changes are known to occur in glomerulo-
nephritis. Earle and Jennings (1961) mentioned two cases
which presented clinically as classical glomerulonephritis, but
the renal biopsy specimens showed only interstitial and tubular
changes without any abnormality in the glomeruli.
Our patient's pustular tonsillitis, fever, skin erythema, and

leucocytosis suggested streptococcal septicaemia, a diagnosis
strongly supported by the rapidly rising antistreptolysin-O
titre and the demonstration by Dr. Brighton of anti-M antibody
titres to specific types of streptococci. Development of renal
failure early in the course of this illness and the histological
findings effectively exclude the possibility of this illness being
due to acute glomerulonephritis.
We feel that this patient's illness was closely akin to the fatal

cases of scarlet fever described by Councilman (1898). It seems
very likely that he was suffering from an overwhelming toxaemia
affecting the liver, brain, skin, and red cells as well as the
kidney, the toxin responsible being similar to, if not identical
with, streprolysin-S.

A. D. B. WEBSTER, M.B., B.CH., M.R.C.P.
G. H. HALL, M.D., B.SC., M.R.C.P.

Royal Devon and Exeter Hospital, Devonshire.
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