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The alteration of renal function in sepsis and septic 
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Abstract
Background Sepsis is a commonly seen emergency case in the 
pediatric intensive care unit.1 Severe sepsis mortality rate in 
developed country andin developing country such as Indonesia 

2 Several researches documented 

and sepsis incidence.
Objective
in sepsis and in septic shock patients who was treated  in pediatric 

Methods

Results

Conclusions The study concludes that there is no correlation of 
renal function impairment with sepsis and septic shock. [Paediatr 
Indones. 2011;51:89-93].
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Sepsis is an emergency situation commonly seen 
in the pediatric intensive care units. Delayed 
diagnosis and treatment may deteriorate the 
condition toward severe sepsis, septic shock, 

and multiple organ failure.1 Severe sepsis mortality in 
developed country has decreased to 9%. However in 
developing country such as Indonesia, sepsis mortality 

shock and multiple organ failure, the mortality rate 
2

which suddenly occurs caused by alteration of renal 
function as a consequence of unable to resist the 
balanced of water and electrolytes. This condition 
can result to nitrogen retention (ureum and 
creatinine) and non nitrogen product that normally 

admitted to hospital.1,2 Generally, diagnosis is made 
while creatinine (Cr) or blood urea nitrogen (BUN) 
increases.2 Glomerulus filtration rate (GFR) is a 

of GFR is a sign of significant abnormality renal 
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function. Creatinine serum concentration is an 

function.3

23% of severe sepsis and 51% of septic shock. 

in United States, because sepsis associated with 
6 Unfortunately, 

5

In a study, was done by Bagshaw and colleague, 
Hoste and colleagues, Neveu and colleagues, Van 
Biesen and colleagues, found that sepsis patient 

 The purpose of this 
study was to evaluate impairment of renal function 

patient in Intensive Care Unit (ICU). 

Methods

This study was done by using analytic and descriptive 
observational study methods with cross sectional 

based on inclusion criteria, as follows: 1) children 
aged 1 month-13 years, 2) parents or caretakers 
agreed to participate and filled the informed consent. 

dehydration. There were 27 children in sepsis, and 

Sample was obtained in consecutive methods. 
In this study there were two variables (independent 
variable and dependent variable). Independent 
variables wer sepsis and septic shock. Dependent 
variables were creatinine serum and GFR. Data was 

the patient arrived in hospital, consisted of body 
temperature (measured per rectal for 3 minutes), 
vital sign and shock sign (by blood pressure, pulse, 
respiration rates). Continued with collecting blood 

to sum number of stem cell. Creatinine serum 

Sepsis is an evidence clinic of infection includes 
tachycardia (based on age), tachypnea (based on 

C),
L L or stem cell 

11

Shock septic is sepsis syndrome with systemic 
hypotension. In other words, sepsis syndrome  along 
with decreasing of organ perfusion signed by one of 
these criteria, as follows: 1)mentally disturb (irritable, 
lethargy, semi coma, coma), 2)oliguria (urine 

2
2 second, or 5)decreasing of peripheral sirculation.11

The impairment of renal function means sud-
denly decrease of renal function signed by decreased 
of GFR along with increased of creatinine blood above 
the normal value.12

renal tubule and filtrated by glomerulus, may indicate  
the impairment of renal function.13

GFR is the best way to predict renal function, 
counted by Schwartz’s formula usinglevel of creatinine 
serum.

malnutrition and severe dehydration. Malnutrition is 
a situation of severe malnutrition in child that caused 
by lower protein and energy concentration in daily 
food continuously. Based on CDC, malnutrition can be 

15 Meanwhile, severe dehydration can be detected 
based on 2 or more signs and symptom of severe 
dehydration. The anamnesis includes frequency of 

thirstiness or couldn’t take a drink, anuria for 6 hours 

or unconscious, tearless , dryness and concave of the 
eyes, dryness of the mouth and tongue, depth and fast 
to breath, decreasing of turgor, concave on fontanel and 

16
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Results

uncompleted data, therefore, the number of sample 
participated in this study was 37 children. 

shock. The average age in study sample is 2.99 years 

shock group.

From 37 study subjects there were five children 
with malnutrition in sepsis group and two children 
with malnutrition from septic shock group. Found that 
2 child over nutrition in sepsis group and one child 
over nutrition in septic shock group. 

Discussion

In this study, there were 37 children consisted of 27 

Table 1. Creatinine serum level when admitted to hospital 

Creatinin
Sepsis

Total
Sepsis Septic Shock 

Normal
Increased

16
11

3
7

19
18

Total 27 10 37

Table. 2. Creatinine serum level during treatment in hospital 

Creatinin
Sepsis

Total
Sepsis Septic Shock 

Normally
Increased

15
12

5
5

20
17

Total 27 10 37

Table. 3. Level of GFR when admitted to hospital 

LFG
Sepsis

Total
Sepsis Septic Shock

Decreased
Normally
Increased

16
10
  1

7
2
1

23
10
4

Total 27 10 37

Table. 4. Level of GFR during treatment in hospital

LFG
Sepsis

Total
Sepsis Septic Shock

Decreased
Normally
Increased

17
7
3

6
3
1

23
10
  4 

Total 27 10 37

From the tables, it is shown that there is no correlation between level of creatinin, GFR and sepsis, septic shock 
patients.
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between 2-3 years old. When admitted to hospital, 
there were 11 from 27 sepsis patients and seven from 

shock patient who had increased in level of creatinin 

all of patients with sepsis and septic shock will fall 
into kidney injury. 

In this study, one of the factors that influenced 
of creatinine level was nutrition status (seven children 
with malnutrition). Based on literature said that crea-
tinine associated to muscle mass.  In one study that 
observed creatinine level, found that 77 boys with mal-
nutrition and 77 boys with good nutrition without any 
evidence of renal failure, had an average of creatinine 

19

In recent management of sepsis from ward to 
ICU stated that immediate diagnosis and treatment 

complication of renal in sepsis patient.   In sepsis,  

that can effect to organs, It also depends on how long 

hypoperfusion of blood to kidney and so can influence 
the renal function and change biochemical process. 
Decreased of GFR is a consequences to hemodynamic 
disturb (vascular), glomerular, and tubulus. These 
three factors have influenced each others.

In this study, there were 16 of 27 sepsis patients 

of GFR. Therefore, there was no correlation between 
GFR with sepsis and septic shock. From statistical test 
we can obtain Rho Spearman Coefficient correlation 

septic shock, will fall into renal failure. 

hour-  treatment only one patient had increased in 
level of creatinin. This means that renal failure is not 

tissue (hipercapnia or acidosis), renal auto regulation 
factors as well as renal vasoactive factors (vasodilator 
and vasoconstrictor of renal).5,21-23.

In study by Hoste and colleague8, stated that 
among 185 sepsis patients admitted to ICU, there were 

treatment. Factors associated to acute kidney injury 
were decreasing of blood pressure, metabolic acidosis, 
delayed liquid therapy, vasoactive drugs. 

Study by Bagshaw and colleague7, stated 

with sepsis as contributing factor to acute kidney 
injury.. Contributing factors included post operation, 

shock. Identification patient in early stadium or 
initial of acute kidney injury and identification of 
risk factors associated to acute kidney injury can 
prevent to deterioration of kidney function.17 If kidney 
vasoconstriction is severe and long-lasting, it will 
effect on and global hypoperfusion that can result in 
acute tubular necrosis. However this theory can not 
be applied in sepsis associated to kidney disease.22

prevent acute kidney injury in sepsis patient, by non 
pharmacologic (adequate hydration, maintain of mean 

and pharmacologic are to increased blood flow or 

-
tion occured in kidney function, signed by decreasing 
of creatinine serum level in two septic shock patient 
and increasing of GFR. This result is caused by quick 
identification of sepsis patient, immediate treatment 

There is an evidence that in initial phase of 
kidney injury, caused by sepsis, dominant pathogenic 
factors are elevation of water and natrium reabsorb-
tion in tubulus.22 Initial vasoconstriction phase of 
acute kidney diseases  can be reversible, therefore 
optimal time is an important part in intervention. In 
conclusion, there is no correlation of renal function 
impairment with sepsis and septic shock.
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