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Abdotninal cotnplications in black and Indian children
with nephrotic syndrotne
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Abstract AbdoOlinal cOIllplications were detected and
investigated in 19 (10%) of 191 children with
nephrotic syndroOle who experienced 35 episodes
of these cOIllplications. Fourteen children were
Indian with steroid-responsive nephrotic syn
droOle, and 5 were black, ofwho0l4 had OleOlbra
nous nephropathy and 1 focal proliferative nephri
tis. All had clinical features of peritonitis and
hypovolaetnia was frequently present. Eleven of
the 35 episodes were culture-proven peritonitis (5
due to Pneumococcus, 6 due to GraOl-negative
bacteria) and in 24 the cultures were negative.
Hypovolaetnia occurred in 6 of the fOrOler group
and 5 of the latter. The occurrence of these
episodes bore no teOlporal relationship to steroid
and cydophosphatnide treatOlent. Sixty-nine per
cent of the cOOlplications appeared ~thin the first
3 years ofonset of the nephrotic syndroOle and 8 of
19 patients experienced Olultiple episodes.

In this study, hypovolaetnia always occurred in
the context of clinically detected peritonitis and
not as a separate cOOlplication, suggesting infec
tion together with fluid and protein losses as likely
pathogenetic OlechanisOls.

S AIr Med J 1993; 83: 253-256.

TIe prognosis of minimal change nephrotic syn
drome, which accounts for the majority of child
hood cases, is excellent, \vith nearly all patients

(> 95%) surviving into adulthood. I The principal causes
of death, for this and other histological categories of the
nephrotic syndrome, are infection, hypovolaemia and
thrombotic complications. I The survival rate of nephro
tic children was only 33% in the 1940s and it has been
stated that penicillin has done more for the survival of
patients with the nephrotic syndrome than conico
steroids. I The main site of serious infection is the peri
toneum, and the pneumococcus' and Gram-negative
bacteria 3-' are the dominant organisms. Infection usual
ly occurs in the absence of a demonstrable intra-abdom
inal source of infection (primary peritonitis). The diag
nosis is made on the basis of clinical signs of peritonitis
together with signs of an exudate or positive bacterial
culture from the peritoneal fluid, although the latter
may often be negative. Further moderate to severe
hypovolaemiab-· in the nephrotic syndrome may appear
\vith similar abdominal signs and symptoms; therefore
the differentiation of peritonitis from hypovolaemia may
not be clear clinically. The likelihood that the pneumo
coccus is no longer the most frequent cause of primary
peritonitis has been the subject of recent papers on this
topic.3-' Most of the studies have focused on the richer
industrialised countries and have included very little
information from the Third World, especially Mrica,
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where the nephrotic syndrome is different in many
respects. 10

For these reasons we have reviewed our experience
with abdominal complications, concentrating on
episodes of peritonitis and hypovolaemia in South
African black and Indian children \vith nephrotic syn
drome. We present our findings below.

Patients and methods
\Yle reviewed the clinical and laboratory data on 191
children with the nephrotic syndrome who had been
seen at the Paediatric Unit of King Edward Vlll Hos
pital, Durban, between 1981 and 1988. There'were 19
children in whom 35 episodes of abdominal complica
tions (as defined below) with fever occurred. Pneumo
coccal vaccine had been given to 12 of these patients.
The 7 remaining patients were subsequently immu
nised. All children underwent a thorough clinical exami
nation and a special note was made of previous and cur
rent therapy.

The terms used in the text are defined as follows:
1. Nephrotic syndroIlle - heavy proteinuria

(> 2 g1m'/d), hypo-albuminaemia « 30 g/l) and oedema.
2. Steroid-responsive nephrotic syndroOle 

this included all Indian children who had biopsy-proven
minimal change (and who in this study were always
responsive to steroids) and others who were responsive
to steroids but were not biopsied and were presumed to
have minimal change.

3. Relapse is the recurrence of heavy proteinuria. In
the children described here this was always accompa
nied by hypo-albuminaemia and oedema.

4. Abdotninal cOOlplications - (1) peritonitis:
clinical signs of peritoneal irritation (i.e. abdominal
pain, tenderness); more serious cases had guarding
and/or rigidity \vith a raised total white blood cell count
and/or a neutrophilic leucocytosis. These features were
often accompanied by hypovolaemia; (il) hypovolaemia:
the presence of hypotension, poor volume pulses, pallor
and cold limbs; (iil) other complications such as severe
diarrhoea and/or vomiting and dysentery were included
in the study. Surgical complications, namely acute
appendicitis, bowel obstruction and perforation were
excluded clinically and radiologically. Acute appendici
tis, bowel obstruction and/or perforation were not
detected in any patient.

5. Retnission - the absence of proteinuria, oede
ma and a nonllal serum albumin value.

Investigations
Seventy-three per cent of Indian children have minimal
change nephrotic syndromelo and were therefore biop
sied only if they were steroid-unresponsive or had any
other unusual features. All black children were biopsied.
On presentation, all the children had blood, urine and,
where possible, peritoneal cultures taken. These were
collected and processed in a standard manner. Stools
were examined microscopically and cultured if diar
rhoea were present. Full blood count, blood urea, serum
creatinine and electrolyte estimations were performed
and chest radiographs taken.
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'CP = culture-positive; CN = culture-negative.

TABLE I!.
Comparison of key features in the 35 episodes of
abdominal pain

TABLEII!.

Number of abdominal episodes experienced by indivi
dual patients

Episodes per patient

Patients No. CP CN

10 1 1 9
5 2 4 6
1 4 3 1
1 5 5
1 6 3 3

Peritonitis

46,0 ± 43,6 35,16 ± 37,43

Culture- Culture-
positive negative

Total (11 ) (24)

Clinical features
Fever 35 11 24
Abdominal pain 35 11 24
Tenderness 35 11 24
Guarding 15 9 6
Rigidity 17 10 7
Proteinuria 35 11 24
Severe oedema 10 5 5
Hypovolaemia 11 6 5
Vomiting 9 4 5
Diarrhoea 3 1 2

Blood results
Haemoglobin (gldl) 11,81 ± 1,46 11,67 ± 1,61
White cell count
(X 109/1) 12,10 ± 5,8 16,3±10,O
Serum albumin (gll) 35 13,4 ± 6,9 11,75 ± 2,89
Low serum sodium 2 0 0
High blood urea 4 2 2

Relationship to therapy'
No therapy 7 0 7
Interval between therapy and episodes (mo.)
0 6 0 6
<3 7 4 3
4-6 2 0 2
>6 13 3 10

Interval between diagnosis
of nephrotic syndrome and
abdominal episode (mo.)
• Sleroid or cyclophosphamide.

Clinical characteristics of abdominal
complications
Table I lists the race groups, histological categories, ages
and sexes of the 19 children. The dominance of boys,
steroid sensitivity in Indians, membranous and prolifera
tive changes in blacks and the age distribution are all
fairly typical of the disease in Durban. The major clini
cal features, investigations, relationship to therapy and
interval from first diagnosis of nephrotic syndrome to
case of peritonitis are shown in Table Il. Proteinuria
and varying degrees of oedema were found at presenta
tion in all cases. In 10 cases the oedema was severe.
Fever, abdominal pain and tenderness occurred in all of
them. Guarding and rigidity appeared to be more severe
in the culture-positive cases. There were 11 positive
blood cultures. Of the 11 episodes where there was
accompanying hypovolaemia, 6 were blood culture-pos
itive. Twenty-four abdominal episodes had clinical signs
of peritonitis but were culture-negative; 5 had accompa
nying hypovolaemia. Three of the 19 instances of cul
ture-negative peritonitis without hypovolaemia were
accompanied by upper and lower respiratory infections;
chest radiographs confirmed pneumonia in 2 children.

Three patients developed pneumococcal peritonitis
following immunisation against pneumococcus. One
child with pneumococcal peritonitis had pneumococcal
meningitis as well. In 21 of these episodes volume sup
port was necessary; 11 of these were hypovolaemic and
a further 10 associated with severe oedema.

The number of abdominal episodes per patient is
indicated in Table Ill. None of the episodes could be
attributed to surgical complications.

Management
Penicillin and an aminoglycoside were administered
intravenously once the investigations had been under
taken. Antibiotics were discontinued when the tempera
ture and white cell count were normal and the abdomi
nal signs had settled. The minimum period of antibiotic
treatment was 5 days. Some patients required 7 - 10
days of treatment. Where indicated volume support was
given as albumin or plasma and severe oedema was
treated with salt-free 20% albumin followed by intra
venous furosemide. Maintenance diuretics such as thi
azide, triamterene and aldactone were used. Patients
were not fed orally until the abdominal signs were set
tling. This usually happened within 12 - 24 hours; occa
sionally it took up to 48 hours. Diet comprised low-salt
fluid and food, and a protein intake of 3 - 4 g/kg/d.

Results

Bacteriological cultures
The organisms cultured in the 11 instances of peritonitis
were as follows: 5 pneumococci, 2 Escherichia coli, 2
Klebsiella pneumoniae and 2 Haemophilus influenza type

TABLE!.

Patient data

B. Two children had more than 1 episode each, 1 had
E. coli and pneumococcus, the other E. coli, K pneumoniae
and H. influenza type B. In 3 instances cultures were
positive from both blood and peritoneal fluid, in I
instance the peritoneal culture only was positive, and the
remaining 7 cases were blood-culture positive. A further
5 peritoneal cultures were negative. All urine cultures
were negative.

No.
Boys
Girls
Category of
nephrotic
syndrome

Age range (yrs)

Indian

14
10
4

14 minimal change
(2 biopsy proven)

2-9

Black

5
5

4 membranous,
1 focal proliferative

4-9

Investigations (Table 11)
The haemoglobin value was similar in all groups; the
white cell count was higher in episodes of culture-nega
tive peritonitis with hypovolaemia. All the episodes were
associated with hypoproteinaemia. Four children had
raised blood urea levels ranging between 10,3 and 17,3
mmol/l with their serum creatinine values in the normal
range; this was suggestive of renal hypopeIfusion. In two
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hypovolaemic episodes (occurring in the same patient)
the serum sodium was 117 mmoVl and 120 mmoVl. In
the fonner episode, the low serum sodium level was
related to diuretic therapy. In the latter episode, associ
ated with bloody diarrhoea, the stool microscopy
revealed Emamoeba hislOlyrica.

Titne interval from diagnosis of
nephrotic syndrome to peritonitis and
hypovolaemia
The interval from first diagnosis of nephrotic syndrome
to the occurrence of the episode of peritonitis and hypo
volaemia varied from 0 to 116 months with a mean of
40,5 months. The rime intervals for each sub-category
are given in Table n. There was no significant difference
in the rime intervals between the twO groups. Twenty
four cases of peritonitis (69%) occurred within the first
3 years of the disease; 1 patient had 5 bours over 10
months, another 6 over 42 months.

Relationship ofperitonitis to steroid and
cyclophosphamide treatment (Table II)
None of the 5 black children was on steroid or cyclo
phosphamide at the rime they had peritonitis. Details of
steroid and/or cyclophosphamide therapy in relation to
the first episode in the 14 Indian children is given in the
table. Thirteen of 28 episodes occurred more than 6
months after treatment had ceased. All the children had
proteinuria and oedema at the rime of presentation.

Response to antimicrobial therapy
Most cases of culture-negative peritonitis responded
rapidly (within 2 days) to antibiotic therapy; those with
Gram-negative infections improved more slowly, set
tling within 3 - 6 days. One child with pneumococcal
meningitis recovered in 7 days. The 3 cases of respira
tory infections (2 pneumonias, I upper respiratory tract)
settled in 3 - 6 days and the amoebiasis settled in 5 days.

Deaths
No deaths occurred during the episodes of hypo
volaemia and/or peritonitis. One black child with focal
proliferative nephritis died 4 months after the episode of
suspected peritonitis. She had severe oedema, protein
uria and renal failure.

Discussion
Two well-described and equally serious complications
of the nephrotic syndrome are primary peritonitis3-5 and,
less frequently, hypovolaemia.,,7 These two complica
tions may overlap.7,8 In a description by Egan8 of 4
patients developing shock in the nephrotic syndrome, 1
patient had septicaemia. The nephrotic crisis described
by Farr and Macfayden7 was characterised by the sud
den onset of abdominal pain, fever and shock some
times associated with infection. The main pathogenic
factor implicated in their study was hypovolaemia fol
lowing massive proteinuria.7 Abdominal pain, tender
ness, vomiting and diarrhoea without fever occur in the
nephrotic child with generalised oedema and probably
reflect oedema of the intestinal wall and pooling of fluid
in the mesenteric plexus." In the nephrotic syndrome,
hypovolaemia associated with sepsis is not only caused
by fluid and protein losses (in urine, stools and intersti
tial space) but also by a decrease in systemic vascular
resistance. This possibility is supported by the fact that

in this study hypovolaemia was often associated with
severe oedema (when there is fluid and albumin loss
from blood vessels to interstitium) and that hypo
volaemia was detected more frequently in those with
culture-positive peritonitis. Hypovolaemia did not mask
the diagnostic clinical signs of peritonitis. However, in
the presence of ascites, tenderness and guarding were
present but rigidity less so. The erious signs of peritoni
tis, guarding and rigidity were present in nearly every
episode which was culture-positive.

Gram-negative organisms were cultured in 55% of
the positive blood cultures. These organisms have been
reponed in a number of recent studies as causal agents
of primary peritonitis.3-5 In all patients with Gram-nega
tive infections, radiological examination excluded bowel
perforation, supporting a haematogenous aetiology for
these infections. The pneumococcus was cultured in the
remainder. Pnmary peritonitis is generally commoner in
girls. The nephrotic syndrome is commoner in boys and
in the context of this study, primary peritonitis occurred
more often in boys.

Pneumococcal peritonitis in the nephrotic syndrome
is generally accepted to be of haematogenQus origin.
The predisposition to infection with pneumococcus and
Gram-negative organisms in children with nephrotic
syndrome is not well understood. Studies have shown a
variety of immunodeficiencies associated with the syn
drome. These provide some understanding of the
immunopathology predisposing to infection. 12'16 A satis
factory serological response to the polyvalent pneumo
coccal vaccine protects children from developing peri
tonitis of the pneumococcal types in the vaccine. 17 This
is the basis for the routine administration of pneumo
coccal vaccine in these children.

Most episodes of peritonitis and hypovolaemia
occurred within the first 3 years of the onset of nephrotic
syndrome; one occurred 9 112 years after the onset of the
disease. The episodes were not specifically related to
treatment or relapse. Patients presented during or fol
lowing completion of steroid or immunosuppressive
treatment, others during relapse, while some children
had been in remission for variable periods of time. A few
children appeared to develop peritonitis and hypo
volaemia more readily than others. Eight of the 19 child
ren had a total of 17 bours and 1 patient had as many as
6. Recurrent bouts in an individual child and their
occurrence during a period of remission are unusual bur
understandable given the persistence of immunological
abnormalities during remission in children with
nephrotic syndrome." Although a range of immunodefi
ciencies has been extensively documented in childhood
nephrotic syndrome,12.I' the gratifying response to treat
ment and recovery in all instances suggests that immune
deviations are subtle and probably mild. The fact that
fever was associated with the onset of all instances of
peritonitis suggests, but does not prove, that occult
infection was the likely triggering event for the develop
ment of these episodes.

We thank Mrs D. Moodley and Miss R. Seetal for their
assistance with the manuscript and the Superintendent of
King Edward VIII Hospital, Durban, for permission to
study the patients.
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Normalleft ventricular function does not protect against
propafenone-induced incessant ventricular tachycardia

R. N. SCOTT MILLAR, J. B. LAWRENSON, D. A. MILNE

Abstract Propafenone is a class Ic anti-arrhythmic agent
with mild B-blocking properties which has re
cently becom.e available in South Africa. We have
used the drug in 3 patients with sustained
m.onomorphic ventricular tachycardia not due to
ischaemic heart disease. All had norm.al left ven
tricular function; 1 had Wegener's granulom.atosis
and 2 had arrhythm.ogenic right ventricular dys
plasia. In the latter 2, propafenone provoked
incessant m.onom.orphic ventricular tachycardia
which persisted for m.ore than 24 hours despite
repeated efforts at term.ination. The morphology
was similar to the patients' spontaneous ventri
cular tachycardia, but the rate was slower and the
QRS com.plexes broader, consistent with pro
pafenone's m.arked ability to slow intraventricular
conduction. It is postulated that incessant tachy
cardia results from. perpetuation ofre-entry due to
m.arked conduction slowing produced by the drug.
Previous reports have suggested that this is m.ost
likely to occur in patients with poor left ventricu
lar function, but our experience indicates that
those with normal left ventricular function are
also at risk, particularly if the substrate for re
entry is present.

Propafenone, like all other powerful anti
arrhythmic agents, may provoke life-threatening
arrhythmias and should be used with great cau
tion after due consideration of the indications,
even in patients with norm.al left ventricular func
tion.

S Atr MedJ 1993; 83: 256-259.
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n e potential hazards of anti-arrhythmic drugs are
becoming better known, particularly since publi- .
cation of the Cardiac Arrhythmia Suppression

Trial (CAST) study.' In this trial the class Ic agents, fle
cainide and encainide, were shown to increase the risk
of death by approximately threefold in patients with
asymptomatic ventricular premature complexes after
myocardial infarction. Although not altogether surpris
ing, this result has led to re-evaluation of the role of
powerful anti-arrhythmic agents in the treannent of rela
tively trivial arrhythmias. While the results of this study
cannot be extrapolated directly to other agents and
other patient groups, it is now recommended that this
class of drug be reserved for patients \vith life-threaten- .
ing ventricular arrhythmias, particularly those that have
proved to be resistant to more commonly used agents.

Propafenone is a class le anti-arrhythmic agent with
mild additional [3-blocking properties' which has re
cently been released for general use in South Africa. It
has been widely used in Europe for the past 10 years
and has a reasonable safety record.3 The package insert'
correctly suggests that its use should be confined to
patients with 'life-threatening' ventricular arrhythmias
and cautions against its use in patients with significantly
reduced left ventricular function.

We have used propafenone in selected patients since
it became available in South Africa. This paper repons
our experience with the drug in 3 patients with episodes
of symptomatic sustained monomorphic ventricular
tachycardia cvn unrelated to ischaemic hean disease.
These 3 patients had nonnalleft ventricular function.

Patients and methods
The 3 patients are described below. They fonn pan of a
group of 7 patients who have received propafenone at
Groote Schuur Hospital since its introduction in
September 1990. All patients were admitted to the
Coronary Care Unit for monitoring over the period of
5 - 7 days during which administration of the drug was
staned and the dose adjusted. 1bis was done in anti
cipation of possible pro-arrhythmic effects and is our


