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of 548,000/cu mm, a C-reactive protein of 72mg/L, a
blood urea of 194mg/dl, a serum creatinine of
3.94mg/dl, a serum sodium of 135mEq/L, a serum
potassium of 7.4mEq/L, a serum calcium of 6.3mg/dl
and urine microscopy showing a field full of red cells
and pus cells.

Introduction
Cardio renal syndrome (CRS) is the simultaneous
dysfunction of both heart and kidney1. The primary
organ involved may be the heart or kidney, resulting
in either acute or chronic secondary dysfunction of the
other organ2,3. Based on the primary failing organ and
chronicity, CRS can be divided into 5 types4,5.

Arterial blood gas analysis was suggestive of
metabolic acidosis (pH 7.12, bicarbonate 16 mEq/L,
pCO2 56mmHg, base excess -18 mEq/L). Chest x-ray
was suggestive of cardiomegaly. Ultrasonography of
abdomen showed features suggestive of renal
parenchymal disease. The child had features of
congestive cardiac failure and acute kidney injury
(AKI) with sepsis.

Case Report
A one year and 2 month old boy, a known case of tiny
atrial septal defect (ASD) with 7 mm ventricular septal
defect (VSD), receiving furosemide and enalapril for
the last 1 year, was admitted with a history of low
grade fever for 7 days. He also had swelling of both
legs for 4 days and reduced urine output for 2 days
before admission. On examination, the child weighed
7.5 kg and was irritable. He had pallor, bilateral pedal
oedema and facial puffiness. He had a respiratory rate
of 54/min and a heart rate of 193/min with a gallop
rhythm. His blood pressure was 60/42 mm Hg and he
was maintaining an oxygen saturation of 86% in room
air. A grade 4 systolic murmur was heard on
auscultation of the chest. On abdominal examination,
the liver was palpable 5 cm below the right costal
margin.

Initially the patient was managed with calcium
gluconate, nebulization with salbutamol (for
hyperkalaemia), bicarbonate correction (for acidosis),
furosemide and normal saline bolus (for AKI) and
correction of hypocalcaemia. Urine microscopy
revealed a field full of pus cells. Meropenem was
started in a renal adjusted dose. Anaemia was treated
with packed red cells. Enalapril was withheld. Intake,
output, electrolytes and renal function were strictly
monitored. However, the child continued to have
reduced urine output and persistent metabolic acidosis
for which furosemide infusion was started.
Bicarbonate and calcium corrections were continued.
Patient showed further clinical deterioration on day 3
of admission with increase in respiratory distress and
oxygen requirement. Urine output was 0.3ml/kg/hr.
Urine culture revealed growth of E. coli and
meropenem was continued. Patient did not show
significant clinical improvement after 4 days.
Peritoneal dialysis was started on day 5 of admission
with monitoring of renal function. Patient showed
significant clinical and biochemical improvement
from day 5 to 8 of admission. Dialysis was stopped
after 36 cycles with progressive improvement in renal
function and gradual increase in urine output to
1.4ml/kg/hr. Clinical deterioration started again on
day 12 of admission, following discontinuation of
furosemide with increase in respiratory distress,
increasing bilateral pedal edema and facial puffiness.
He had to be ventilated for congestive cardiac failure.

Investigations prior to admission included a
haemoglobin level of 6.5g/dl, a total white cell count
of 18,500/cu mm (72% neutrophils), a C-reactive
protein of 52.5mg/L and urine microscopy showing
15-20 red cells and a field full of pus cells.
Investigations on the first day of admission included a
haemoglobin level of 4.8g/dl, a total white cell count
of 19,600/cu mm (72% neutrophils), a platelet count
___________________________________________
1
Institute of Child Health, Kolkata, India, 2Fortis
Hospitals, Kolkata, India
*Correspondence: vishrutjoshi@ymail.com
(Received on 02 February 2016: Accepted after
revision on 17 March 2016)
The authors declare that there are no conflicts of
interest
Personal funding was used for this project.
Open Access Article published under the Creative
Commons Attribution CC-BY

License.

175

A case of cardio renal syndrome Sri Lanka Journal of Child Health, 2017; 46(2): 175-177

With gradual improvement, the patient was extubated
on day 19 of admission. On discharge, the blood urea
was 129mg/dl, the serum creatinine was 0.75mg/dl
and urine microscopy was normal. Patient was
discharged on day 27 with oral furosemide, digoxin,
aldactone, calcium and multivitamin with a diagnosis
of tiny ASD, 7 mm VSD, congestive cardiac failure,
AKI and urinary tract infection in a case of failure to
thrive. He was operated for VSD 1 month later. At 1
year follow up he is growing well with no impairment
in renal function. His primary cause of admission was
cardio renal syndrome and the dilemma in
management was whether to give fluids or to withhold
them.

patient was on treatment with furosemide and enalapril
for the last one year and was prone to develop renal
dysfunction, as both loop diuretics and angiotensin
converting enzyme inhibitors are also known to
compromise renal function. Important consequence of
CRS type 1 is decreased diuretic responsiveness,
which occurs due to physiological phenomena of
diuretic braking (decreasing magnitude of response to
each administered dose of diuretic in congestive state)
and post-diuretic sodium retention11,12. During the
initial period we encountered similar problems as our
patient did not show consistent response to diuretics
until continuous diuretic infusion was started. Earlier
use of slow high dose intravenous diuretics, dialysis
with ultrafiltration for treatment of congestion,
inotropes and left ventricular assistant device to
maintain hemodynamics and maintain renal perfusion
is the vital component for a short period of time, which
is a clinical challenge of initial management9. While
managing our patient in paediatric intensive care unit,
we used continuous high dose diuretic infusion,
peritoneal dialysis, decongestive drugs and inotropes.

Discussion
Cardio renal syndrome (CRS) includes a variety of
acute and chronic conditions where the primary failing
organ can be either the heart or the kidney2,3. Our
patient was a known case of tiny ASD and 7 mm VSD
with ongoing sepsis and no documented previous renal
dysfunction, making the heart the primary failing
organ. At the time of admission patient was having
both congestive cardiac failure and AKI, indicating
secondary involvement of the kidney.
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In a study by Erk O6, infection is among the most
important precipitating factors in heart failure (38% in
systolic and 50% in diastolic heart failure). As our
patient was having superimposed infection with a preexisting heart condition, it was the likely reason for the
acute decompensation of heart function. Poor
compliance-noncompliance to medicines is also a
common cause of acute decompensated heart failure
according to the study by Joseph SM, et al7. This was
a contributory factor in our case.
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