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Summary: Coxsackievirus B4 was isolated
from the throat, nose, blood, stools
and urine of a 9-year-old boy with
acute glomerulonephritis and a

pneumonitis. Neutralization test showed
a greater than fourfold rise in the
antibody titre to coxsackievirus B4. The
antistreptolysin 0 titre was elevated,
but the complement component was

within the normal range. The
importance of the coxsackievirus B4 in
the pathogenesis of acute
glomerulonephritis is clearly indicated;
however, further investigations are

needed to understand the details of
the virus-kidney interaction.

Resume: Le role du coxsackievirus B4
dans la pathogenie de la
glomerulonephrite aigue
Le coxsackievirus B4 a et6 isole

dans le pharynx, le nez, le sang, les
feces et I'urine d'un garcon de 9 ans
souffrant d'une glomerulonephrite aigue
et de pneumonite. Les epreuves de
neutralisation ont revele une

augmentation plus que quadruple du
titre d'anticorps au coxsackievirus B4.
Le titre d'antistreptolysine O etait
eleve, mais le complement demeurait
dans les limites normales. Cette
etude a permis d'indiquer clairement
I'importance du role du
coxsackievirus B4 dans la pathogenie de
la glomerulonephrite aigue, mais il faudra
proceder a des etudes plus poussees
pour comprendre le mecanisme detaille
de I'interaction virus-rein.
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Acute glomerulonephritis has been
known to be an immunological reac¬
tion of the host to a preceding infection
due to beta-hemolytic streptococcus.1"3
The question of the possible role of
viruses as etiological agents in this
condition has been studied recently.4"8
Burch et aP'10 in two different sets of
experimental studies, reported the role
of enteroviruses (echovirus type 9 and
coxsackievirus B4) in the pathogenesis
of acute glomerulonephritis.
We report a case of acute glomer¬

ulonephritis in which we isolated cox¬

sackievirus B4 from blood, urine and
stool, and from cultures of throat and
nose. We found also serological evi¬
dence of recent beta-hemolytic strep¬
tococcus infection.

Case history
A 9-year-old boy was admitted to the

local hospital on October 9, 1971 with
headache, vomiting and a temperature of
103° F. He complained also of pain in
the left lower chest for the previous 24
hours. There was no history of preceding
upper respiratory tract or other infection.
Chest x-ray showed evidence of right
upper lobe consolidation for which he
was treated with oral ampicillin. He did
not improve but continued to have in¬
termittent fever and headache. On October
14 the colour of his urine was described
as being dark red. On October 16 intra¬
venous (IV) fluids were started and the
ampicillin was given intravenously. His
temperature decreased to 101 °F. from
103° by the next day. However, he de¬
veloped a convulsion which was pre-
dominantly on the left side. He was

treated with phenobarbital, diphenylhy-
dantoin, paraldehyde and diazepam. After
the convulsions had been brought under
control, the patient was transferred to
University Hospital.
Physical examination
The patient was well developed, ap¬

peared well nourished, and was in no
acute distress. He appeared drowsy but
was responsive to verbal stimuli. His
blood pressure ranged from 140/100 to
150/106 mm. Hg; his weight was 63 lbs.
Ocular fundi were normal. He was found
to have a dental cavity with abscess
formation. The. rest of the physical exam¬
ination yielded findings within normal
limits.

Laboratory data
The hemoglobin was 12.3 mg./lOO ml.,

erythrocyte count 4,200,000 and leuko¬
cyte count 3700. The urine was cloudy
red; protein ranged from 250 to 649
mg./lOO ml. and there were 100 erythro-
cytes and 50 to 100 leukocytes per high-
power field. Blood urea was 50 to 60
mg./lOO ml. and continued at that level
until November 9 when it dropped to
38 mg.; on November 15 it was 26 mg.
Electrolyte levels were within normal
limits. Serum creatinine was normal; cre¬
atinine clearance test was not done. Total
protein was 6.5 g./lOO ml. and albumin
2.5 g./100 ml. Serum cholesterol was 192
mg./lOO ml. Immunodiffusion done on
October 17, 1971 yielded the following:
IgG 1800, IgM 48, IgA 270 and C3 130
mg./lOO ml. The C3 level on October 20
and 28 and November 15 was 120, 190
and 180 mg./lOO ml. Antistreptolysin O
titre (ASOT) on admission was 300 Todd
units; it rose to 400 on two occasions
and on November 15 decreased to 200
Todd units. Erythrocyte sedimentation
rate ranged from 60 to 110 mm./hr. for
the first three weeks; on November 15 it
was 40 mm./hr. Electrocardiogram ap-
pearance was within normal limits. Chest
x-ray showed right upper lobe infiltra-
tion.

Bacteriology
Blood and urine cultures yielded no

growth. No pathogenie bacteria were
isolated from the throat or the dental
abscess.

Viral study
Specimens submitted to the laboratory

on October 17, 18 and 22 for viral studies
included blood, cerebrospinal fluid, nose
swab, throat swab, clean-catch midstream
urine, stool, and acute (Oct. 18) and con-
valescent sera (collected 23 days apart.)

Coxsackievirus B4 was isolated from
blood, urine, stool, nose and throat swabs,
but not from CSF. The typing of the
virus was done in cell cultures with speci¬
fic coxsackievirus B4 rabbit serum obtained
from Microbiological Associates.
The acute phase serum had a neutraliza¬

tion titre of less than 1:4 using 100 TCDgo
prototype coxsackievirus B4 whereas the
titre of the convalescent serum was 1:64.

Hospital course

The boy was treated with bed rest,
low salt and protein diet, antihypertensive
agents and antibiotics. Blood pressure re¬
turned to normal level in a few days.
His weight remained constant throughout
the hospital course and no edema was
evident. Severe proteinuria as well as

microscopic hematuria persisted through-
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out the period he was in hospital. He was
discharged on November 18, 1971.

Discussion

Although the number of reported
human cases of acute glomerulone-
phritis due to viruses is small, there
is a great deal of experimental work
which supports the possible role of
viruses in the pathogenesis of the con-
dition.8-'0

Yuceoglu, Berkovich and Minkowitz4
reported acute glomerulonephritis in
a set of twins to be associated
with echovirus type 9. The virus was
isolated from the stool of one twin
and the neutralizing antibody level rose
fourfold or more. The second twin had
a high neutralizing antibody titre during
the convalescent period.
Our patient presents a typical case of

acute glomerulonephritis with high
blood pressure, proteinuria, hematuria
and mild hypertensive encephalopathy,
with a high level of blood urea nitro-
gen. X-ray showed evidence of right
upper lobe infiltration unresponsive to
antibiotics. We were unable to isolate
any bacterial pathogens from cultures
of blood, throat, dental abscess or
urine, but these samples had been col-
lected during the period of antibiotic
treatment. The ASOT was high, in-
dicating recent infection with beta-
hemolytic streptococcus. However, the
presence of a high ASOT is not by
itself an indication of kidney involve-
ment, as has been reported by
others."'2 The complement component
was within the normal range, which
is in contrast to what is reported in
the case of post-streptococcal infec-
tion."3
The findings of (a) clinical and labo-

ratory evidence of acute glomerulone-
phritis; (b) viral isolation from the
blood, urine, stool and cultures of nose
and throat; (c) pneumonitis; and (d)
normal serum complement, made us
conclude that our patient must have
had a recent streptococcal infection
which was followed by coxsackievirus
B4 infection, the virus attacking the kid-
ney as well as the lung. We suggest
that:

1. The virus is playing the main role
in the pathogenesis of the acute
glomerulonephritis.

2. The virus is important in activat-
ing the so-called "lodged strepto-
coccal antigens" within the kid-
ney.

3. The preceding streptococcal infec-
tion predisposes to localization
and multiplication of the virus
within the renal tissue.

The above speculations- would be
settled best by employing immuno-
fluorescence tests for coxsackievirus B4

as well as streptococcus on a kidney
biopsy.

It is our hope that by reporting this
patient, interest will be stimulated in
the investigation of the role of viruses
in the pathogenesis of acute glomerulo-
nephritis. Viruses are common infec-
tious agents in childhood"4'15 and the
kidney is one of the most susceptible
organs for viral propagation. Therefore
their role in the pathogenesis of renal
disease requires further investigation.

The authors wish to thank Drs. R. S.
Ubhi and G. H. Jonat of Biggar, Saskat-
chewan for referring the patient, and Miss
Judith McQuoid for her technical as-
sistance.
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