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ABSTRACT 
Objective: To assess the frequency of positive nitrogen balance in cardiac surgical intensive care unit and 
correlating with critical illness and to find out the relationship between carbohydrates, protein and fat intake 
and nitrogen balance. 
Study Design: Descriptive cross sectional study. 
Place and Duration of Study: This study was conducted at AFIC/NIHD Rawalpindi from 1st July 2014 to Dec 
2014. 
Patient and Methods: Patients selected through purposive convenient sampling from adult intensive care unit 
of Armed Forces Institute of Cardiology & National Institute of Heart Diseases, Rawalpindi who had 
undergone any cardiac surgery (CABG or valve replacement). Demographic, clinical and nutritional data was 
collected. Nitrogen balance was obtained by subracting nitrogen intake with nitrogen output.  
Results: Out of 46 patients 33% of the patients have nitrogen balance within -2 to +2 (normal range) and 13% 
of the patients had more than +2 nitrogen balance. Thirty nine patients had SOFA score of <13 of when 49% of 
the patients had nitrogen balance -2 to +2 and >2 whereas 71% of the patients had with SOFA scores >13 were 
having negative nitrogen balance. Among patients with nitrogen balance -2 to +2 and  > 2, 13 consumed 
calories > 60% , 81% consumed proteins > 60%, 43% consumed carbohydrates > 60% and 57% consumed fats 
> 60% 
Conclusion: According to our study majority of the patients falling in group of nitrogen positive negative 
balance -2 to +2 (normal range) and >2 were consuming good protein, moderate fat and carbohydrate intake, 
and had  < 50% of the mortality. 
Keywords: Cardiac surgery, Intensive care, Nitrogen balance.   

INTRODUCTION 
The prevalence of protein energy 

malnutrition in patients in intensive care units 
is high. This is related to the severity of the 
metabolic derangements linked to the severity 
of the disease that induces an acute 
malnutrition, which is potentially worsened by 
inadequate nutrient supply1.  

The metabolic response to critical illness or 
injury has classically been discussed in two 
phases, the ebb and flow.  In the first few hours 
to a couple of days after injury, the ebb phase is 
marked by hypometabolism and increases in 
the activity of the symphathetic nervous 
system. The flow phase of critical illness is 
characterized by hypermetabolism, proteolysis, 
gluconeogenesis and lipolysis. The excessive 

protein catabolism occurs in critical illness 
which can results in negative nitrogen balance. 
Urinary nitrogen excretion can exceed 15-20 
g/day. Nitrogen balance studies are commonly 
used in the critical care setting to determine the 
protein turnover and whether the patient is in a 
state of anabolism or catabolism2. The amount 
of nitrogen in the diet and the amount of 
nitrogen excreted in the urine plus the small 
amount of nitrogen lost through the GI tract 
determines the overall nitrogen balance of the 
individual. A positive nitrogen balance means 
the body’s structural proteins are rebuilding. A 
net negative balance occurs when the rate of 
protein breakdown exceeds the rate of protein 
synthesis3.  

The combination of glucose with nitrogen 
containing nutrients improves nitrogen balance 
and allows more calories to be utilized for the 
restoration of nitrogen balance than would be 
the case if either nutrient group were used 
alone4.  
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PATIENTS AND METHOD 
A cross sectional study was performed in 

the Intensive care unit of AFIC-NIHD. 
Demographic, clinical and nutritional 
characteristics were collected from patient 
records. Patients older than 18 years who were 
hospitalized in the ICU for at least 5 days, and 
who had undergone any cardiac surgery 
(CABG or valve replacement) were included. 
Patients who received Enteral  or parenteral 
nutrition (TPN) or progressed to oral feeding 
were included in the research.  

Patients with no urine output and 
creatinine clearance < 50 were also excluded5. 
Patients on Continous renal replacement 
therapy/dialysis were also excluded. The extent 
of patients organ failure was determined by 
using severity organ failure assessment (SOFA) 
scoring system9.  

Mean weight 68 kg (35-99 kg), mean height 
165 cm (145-186) and  mean age 54(19-74 yrs). 
Post operative days on which urine sample for 
urea urinary nitrogen test was collected ranged 
from 5-69.  32 patients were operated for CABG, 
5 for AVR, 7 for DVR, and for 2 MVR. Energy 
and protein requirements were estimated 
individually. Caloric, protein, carbohydrates 
and fats targets were 25-30 kcal/kg per day, 1.2-
2 g/kg per day6,  3-5 g/kg7 and 0.7-1.5 g/kg12 
per day respectively.  

Samples of 24 h urinary output were 
collected and analysed to obtain 24 h urinary 
urea-N excretion. The sample was analyzed 
using Hitachi 912 analyzer.  To this value 2 g N 
(for N in faeces, skin and miscellaneous) was 
added to obtain total N loss8. This was 
recalculated to protein equivalents (Proteineq) 
by multiplying by 6.25.  

Protein intake (gm) – (UUN + 2 gm) 
6.25 

Patients were grouped according to the 
nitrogen balance, Sequential Organ Failure 
Assessment (SOFA) scores and adequacy of 
protein, carbohydrate and fat intake. Patients 
who received ≥60% of their caloric or protein 
requirements  and patients who received <60% 
of their caloric or protein requirements were 
grouped separatly. This cutoff point was based 

on the goal of nutritional support 
recommended by ASPEN for critically ill 
patients during the first week of ICU stay10 and 
the similarity to Tsai et al11. To facilitate 
comparisons. Patients whose mortailty was  ≥ 
50% were grouped into SOFA B ,and patients 
whose mortality was <50% comprised the 
SOFA A group.  

Data was analyzed using IBM SPSS 
Statistics 19 (statistical package for social 
sciences). Descriptive data are reported as 
means and standard deviations (SD), medians 
and interquartile ranges (IQR) or as frequencies 
(%) as appropriate. Correlations were 
considered statistically significant at p<0.05.  
RESULTS 

Total 46 pateints were included in this 
study. Mean carbohydrate intake was 164 g and 
Std. Deviation ±90.8. mean protein intake was 
63 g and Std. Deviation was ±26.9. Mean fat 
intake was 44.6 g and Std. Deviation 21.5. mean 
caloric intake 1336 kcal and Std. Deviation ±425. 
Mean sofa was 9 and std. Deviation ±2.96.  

56%(n=26) of the the total patients have 
caloric intake more than 60% of the 
requirements i.e. (25-30/kg/d). Where have 
(n=20)44% have less than 60% of the 
requirements. 50%(n=23) of the the total 
patients have protein intake more than 60% of 
the requirements i.e. (1.2-2 g/kg/ d). Where 
have 50%(n=23) have less than 60% of the 
requirements.Where as 39%(n=18) of the the 
total patients have carbohydrates intake more 
than 60% of the requirements i.e. (3-5 g/kg/d). 
where have 61%(n=28) have less than 60% of 
the requirements.  46%(n=21) of the the total 
patients have fat intake less than 60% of the 
requirements i.e. (0.7-1.5g/kg). whereas have 
54%(n=25) have more than 60% of the 
requirements. 

In our study 50%(n=23) of the patients with 
SOFA scores >13 were having negative nitrogen 
balance more than -10.1 whereas other 
50%(n=23) have nitrogen balance between -2 to 
-10. 60% of the patient’s caloric intake less than 
60% were having negative nitrogen balance. 
Patients among Nitrogen balance -2 - + 2 and 
more than + 2, 72%(n=23) of the patients 
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consumed proteins more 60% (1.3-1.5 g). 
33%(n=15) of the patient having nitrogen 
balance -2 - +2 and > +2, carbohydrate intake is 

more than 60% of the requirements where as  
77%(n=35) of the patients having nitrogen 
balance less -2.1 were consuming carbohydrates 
less than 60% of the total requirements. Patients 
among Nitrogen balance -2 - + 2 and more than 
+ 2, 81%(n=37) of the patients consumed 
proteins more 60% (1.3-1.5 g). 74% of the 
patients consuming protein intake less than 
60% were having negative nitrogen balance. 
64% of the patients having nitrogen balance less 
-2.1 were consuming fats less than 60% of the 
total requirements. 57% of the patients having 
fat intake more than 60% of the requirement 
were having nitrogen balance -2 - +2 and > +2. 
Relationship between nitrogen balance and 
severity organ failure assessment (SOFA) 
scoring system, calories and proteins is shown 
in Fig-1(a,b,c). 
DISCUSSION 

Out of 46 patients 36% of the patients have 
nitrogen balance within -2 - +2 and 13% of the 
patients have more than +2 nitrogen balance.  
Patients with higher APACHE II scores in the 
early feeding group experienced more nitrogen 
loss and worsened NB. We observed no 
differences in protein intake between both 
feeding groups but significantly higher 24-h 
UUN losses in more severely ill early feeders. 
This implies that levels of stress are higher 
among these patients13. Similarly in our study 
patient 50% of the patients with SOFA scores 
>13 were having negative nitrogen balance 

more than -10.1 whereas other 50% have 
nitrogen balance between -2 to -10. 

In a meta-analysis of 91 cohorts and 1107 
patients in whom nitrogen balance was 
measured, Kreyman et al16 observed that 
proteolysis (measured using urea nitrogen) is 
exponentially related to clinical severity and 
that EE and is greatly increased in critically ill 
patients (1.2 to 3.1 g.kg-1.d-1). The intensity of 
protein loss tends to exceed the EE to the extent 
of the hypercatabolism of the patient. Two 
observational studies found clinical 
improvement when patients received protein 
intake In our research 33% of the patient having 
nitrogen balance -2 - +2 and > +2, carbohydrate 
intake is more than 60% of the requirements 
where as  78% of the patients having nitrogen 
balance less -2.1 were consuming carbohydrates 
less than 60% of the total requirements close to 
1.5 g/kg/d.14, 15 In our study patients among 
Nitrogen balance -2 - + 2 and more than + 2, 
72% of the patients consumed proteins more 
60% (1.3-1.5 g).  

Studies have confirmed the inhibitory 
effect of carbohydrate in nitrogen loss17. It has 
been suggested that dietary carbohydrates 
inhibit urinary nitrogen losses by an insulin 
mediated action but not all researches has 
demonstrated an nitrogen sparing effect of 
dietary carbohydrates18.  

Protein sparing effect of fats may be due to 
a reduction of amino acid oxidation through an 
effect of free fatty acid oxidation in liver, 

 
Table-1(a): Relationship between 
nitrogen balance and (SOFA) score. 

 
Table-1(b): Relationship 
between nitrogen balance and 
caloric intake. 

 
Table-1(c): Relationship 
between nitrogen balance 
and protein intake. 
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whereby the increase in NAD/NADH inhibits 
branched chained keto acid dehydrogenase19.  
In our study 64% of the patients having 
nitrogen balance less -2.1 were consuming fats 
less than 60% of the total requirements 
CONCLUSION 

According to our study majority of the 
patient falling in group of nitrogen balance -2 - 
+2 and >2 were consuming good protein, 
moderate fat and carbohydrate intake, and were 
having less than 50% of the mortality . Whereas 
majority of the patient with mortality >50% and 
reduced protein intake fall in group of nitrogen 
balance more than -2.1.  
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