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Abstract

The fundamental abnormality in nephrotic syndrome is the structural and electro-
chemical changes that have been documented to occur in the glomerular basement
membrane lead to proteinuria. It is the proteinuria itself which most likely causes
hypoalbuminemia and associated complications such as infections, hypercoagulability
and hypovolemia. Hypovolemia may cause postural hypotension, acute renal failure,
circulatory collaps or sudden death.

An eleven-year-old boy was referred to the Child Health Department of Dr. Kariadi
Hospital Semarang with a diagnosis of corticosteroid resistant nephrotic syndrome and
acute renal failure. Physical examination showed a severely ill boy with general edema,
shock, hemoconcentration, hypoalbuminemia, hypercholesterolemia, massive proteinuria
and disturbed renal function.

The treatment consisted of infusion of dextrose 10% followed by human plasma
and furosemide to restore plasma volume and enhance urine production. Two days later
he was in better condition, normovolemia, slight edema, good diuresis, but his blood
pressure increased, and ophtalmologic examination supported the diagnosis of grade
[ hypertensive retinopathy. Intravenous clonidine and furosemide were given and were
very effective. Kidney biopsy revealed minimal lesion with slight proliferation.
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Introduction

Nephrotic syndrome (NS) is a clinical
state characterized by symptoms of massive
proteinuria ( > 0.05-1.0 g/kg/day),
hypoalbuminemia ( < 2.5 g/dl), hyper-
cholesterolemia ( > 250 mg/dl), and edema
(Mc Every and Strife, 1985; Rance et al.,
1979).

The pathogenesis of massive proteinuria
in NS is based on the leakage of glomerular
filtration to protein, due to structural and
electrochemical changes in the glomerular
basement membrane (Mc Every and Strife,
1985; Robson, 1983). Massive proteinuria
which mostly consists of albumin, leading
to hypoalbuminemia, results in the de-
crease of plasma osmotic pressure, thus

decreasing extracellular fluid reabsorption,
and further develops into massive edema.
The process is also followed by hypovo-
lemia, which can be recognized by the
increase of hematocrit value (Rubin, 1975;
Chantler, 1970). Symptomatic hypovo-
lemia may further develop into the most
important complication of NS, as it may
cause postural hypotension, acute renal
failure, hypovolemic shock, and even sud-
den death (Barnett et al., 1978; Egan, 1967;
James, 1976).

The purpose of this article is to report
the successful treatment of a child suffer-

ing from hypovolemic shock complicating
NS.

Case Report

An 11 years old boy, sent by the regency
hospital with *’corticosteroid resistant NS
and acute renal failure”” was admitted to
the Dr. Kariadi Hospital, on October 22,
1984. On anamnesis, he had suffered from
edema since 4 months, beginning at the
palpebrae, spreading to the feet, and de-
veloping widely into general edema. The
first hospitalization had been in the regency
hospital, 22 months long, and he was
afterward discharged in remission. Since
one month he had been hospitalized again
due to relapse of the disease. In this res-
pect, the edema was refractory and during
the last 3 days he had suffered from head-
ache and vomited frequently. The amount
of urine was also decreased.

Physical examination revealed an 11-
year-old boy with a body weight of 25 kg,
his height was 120 cm, the temperature was
37°C, palpatoric blood pressure 70 mmHg,
pulse rate 160/minute. The boy was alert,
looked severly ill, had a moonface with

general edema. Lung and cardiac examina-
tions were within normal limits.

Laboratory finding of urine revealed
proteinuria (+ + +), hyalin cast (+), urine
sodium 21 mEq/1. The blood showed a
Hb. of 16.6 g/dl, Ht. 55%. Total protein
4.22g/dl, albumin 2.13 g/dl, globulin 2.09
g/dl, cholesterol 397.4 mg/dl, ureum 95.7
mg/dl, creatinine 2.33 mg/dl, calcium 1.70
mMol/1, while the other electrolyte values
were within normal limits. Blood gas
analysis were within normal limits. The
ASTO was (-), CRP (-), C-3 148 mg/dl,
C-4 45.6 mg/dl.

Chest rontgenogram showed bronchitis.
Electrocardiography revealed a normal pat-
tern. The central venous pressure was 3.5
cm of water.

Based on these data the working diag-
nosis was NS, impending acute renal failure,
hypovolemic shock, and bronchitis. To
overcome the hypovolemic shock and acute
renal failure, 10% dextrose infusion 4

LYDIA KOSNADI 211

ml/kg/hour was given for 5 hours, followed
by human plasma infusion of 20 ml/kg
in 5 hours slowly; intravenous furosemide
2 mg/kg was given 30 minutes after the
infusion of human plasma. Ten percent
dextrose infusion 2 ml/kg/hour was then
given as maintenance. Ampicillin 60 mg/
kg/day was administered to trgat the bron-
chitis. Hypovolemic shock had thus been
overcome on the first day of admission. On
the second day of admission the blood
pressure increased to 165/105 mmHg. On
the third day the edema subsided and the
patient vomited frequently, the blood pres-
sure became 175/110 mmHg, and fundus-
copy revealed a grade I hypertensive retino-
pathy. Therefore the patient was referred
to the Pediatric Intensive Care Unit. Ten
percent of dextrose solution was infused 2
ml/kg/hour as maintenance. Clonidine
was administered (initial dose of 0.15 mg
in 10 ml of 10% dextrose slow intravenous-
ly, followed by 0.75 mg/500 ml infusion
fluid as maintenance dose). Furosemide 2.5
mg/kg/day, and ampicillin 60 mg/kg/day
were given intravenously.

On the 5th day of admission the blood
pressure became normal. An open renal
biopsy was carried out on the 9th day,
revealing minimal changes with slight
membranoproliferation, meanwhile, the
immunoperoxydase method showed IgG
deposits on many parts of the tubuli, and
IgA deposits on the capillary basement
membrane.

On the 10th day of admission the general
condition of the patient improved, his
blood pressure was 120/80 mmHg, the
total protein 4.54 g/dl, albumin 2.36 g/d],
globulin 2.18 g/dl, ureum 15.1 mg/dl,
creatinine 0.58 mg/dl, there was proteinu-
ria (+ +), the Esbach reaction was 2 per-

mil, and hyalin casts were still present.
Electrocardiography revealed a normal pat-
tern, and chest rontgenogram showed that
the bronchitis had subsided. All these data
showed that the impending acute renal
failure, hypovolemic shock, and hyperten-
sion had been overcome.

The patient was then removed to the
Child Nephrologic Ward. Classical treat-
ment of prednison 2 mg/kg in three equal
doses every day was instituted. Until 28
days of treatment no remission occurred,
the patient had still slight edema, pro-
teinuria (+ +)and an Esbach of 2 permil.
A single dose of cyclophosphamide 70
mg/day every morning was administered in
combination with a single dose of pred-
nison 2 mg/kg on alternating days. Even-
though until 6 weeks after this combined
treatment had begun, no remission oc-
curred. Cyclophosphamide was stopped and
prednison tapered off. On the 120th day of
admission the patient was discharged from
the hospital, and managed ambulatorily at
the Out Patient Department. On discharge
the child was alert, with slight edema on
both legs, had a moonface, the blood
pressure 120/80 mmHg. Blood examina-
tion revealed a total protein of 6.29 g/dl,
albumin 3.75 g/dl, globulin 2.54 g/dl,
cholesterol 386 mg/dl.

Urine examination showed proteinuria
(+ +), Esbach 2 permil, no hyalin cast.
Other laboratory values were within nor-
mal limits. The treatment on discharge was
prednison (tapering off dose), clonidine 3
x Y tablet, spironolactone Y2 tablet every
morning. To the parents, elaborate infor-
mation was given about their son’s disease,
the poor prognosis, the diet and hygienic
care at home, and the aims of regular fol-
low-up visit to the Out Patient Department.
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Discussion

Hypovolemic shock as a complication of
NS has long been known and studied by
scientists. It is important to keep it in mind,
as it may cause sudden death. It is assumed
that the *’pituitary-adrenal pathway’’ of
the patient has been hyporesponsive due
to the prolonged adrenocortical treat-
ment (Egan, 1967; Rubin, 1975). The pa-
thogenesis of symptomatic hypovolemia
is not merely due to the deficiency of the
total body fluid and electrolytes (eg. restric-
tion of water intake, excessive diuretic
treatment, or both simultaneously), since
the excessive extravasation of water and
electrolytes into the interstitial space may
play an important part on the decrease of
intravascular fluid volume (Norman,
1983). The *’status quo’’ condition during
the last month of treatment in the regency
hospital confirmed the above mentioned
theory.

On the arrival at the Dr. Kariadi Hos-
pital, the patient clinically showed the
symptoms of shock, supported by the high
value of hematocrit (55%), hemoglobin
concentration (14.6 g/dl), and low central
venous pressure (3.5 cm of water).

It seemed that the hypovolemic state had
existed for quite a long time, thus leading
to an “’impending renal failure’’ (serum
ureum 55.7 mg/dl and creatinine 2.33
mg/dl).

The treatment of hypovolemic shock is
usually done by giving 20 ml/kg/hour of
normal saline solution until the circulation
returns to normal (Norman, 1983). But to
this patient, whose kidney function had
been impaired and the electrolyte concen-
trations had not been detected yet, the cor-
rect decision is to give 10% dextrose so-
lution, 4 ml/kg/hour which seemed to be
able successfully to overcome the shock
within 5 hours, resulting in a diuresis of 200

ml. The increase of hematocrit value, low
sodium content in the urine, severe hypo-
albuminemia, and/or refractory edema are
indication to give human albumin intra-
venously, or low salt albumin (0.5-1.0 g/
kg, given within 2-4 hours), followed 30
minutes later by furosemide (0.5-2.0 mg/
kg, slow intravenous) (Barnett et al., 1978;
Chantler, 1970; Vaughan et al., 1979). This
has been the most physiological and effec-
tive method to reduce edema. Since there
may be a sudden increase of intravascular
fluid volume, the patient should be closely
monitored toward the side effects of hyper-
tension, heart failure, and pulmonary
edema (Mc Every and Strife, 1982). The
patient, whose Ht was 55%, urine Na 21
mEq/1, with hypoalbuminemia (2.13 g/dl)
and refractory edema, fulfilled the indica-
tion for giving plasma and furosemide. It
was evident that by transfusing human
plasma 10 ml/kg during 5 hours followed
by furosemide 2 mg/kg, an effective diure-
sis (1000-1300 ml/day) could be obtained
without any complications. The edema
subsided within 2 days. Membranopro-
liferative glomerulonephritis is a glome-
rular disease especially found in older
children and adults. The general symptoms
are edema and hematuria. Approximately
30% of the cases are hypertensive, besides
having impairment of kidney functions
(33%), nephrotic syndrome (44%),
decrease of serum C-3 concentration (74%)
and C-4 (34%). Treatment with cortico-
steroid, cytostatics (cyclophosphamide,
azathioprine), and even dipyridamole plus
anticoagulant do not give satisfactory
results yet (Gauthier et al., 1982; White,
1978).

In this patient, renal biopsy showed a
pattern of minimal changes with slight
membranoproliferation. Considering his
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clinical course and the result of prednison
plus cyclophosphamide treatment, and the
fact that he did not achieve total remission,
it was obvious that the patient’s disease was

in accordance to the above mentioned
review. The existence of epithelial crescents,

uremia, and gross hematuria in the early
stage of the disease reveals ’’no good

prognosis’’.

The clinical course of the disease will be
progressive leading to a chronic renal
failure, and it may finally develop into an
’end stage of a renal disease’’ within 6-10
years (Cole and Valdes, 1983; White,
1978, in which chronic dialysis or kidney
transplantation is indicated (White, 1978).

Summary

A case of successful treatment of an
11 year-old boy with hypovolemic shock as
a complication of nephrotic syndrome has
been presented. The diagnostic procedure,
management, treatment, and the prognosis

of the disease have also been discussed.

The pathologic finding of the pattern of
minimal changes with slight membranopro-
liferation, suggests that the prognosis is not
good.
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