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Abstract 
Fluid therapy is an essential part of resuscitation of the patients with severe sepsis and  different methods has 
been suggested for. One of these methods is to add colloids  like  albumin to the crystalloid fluids, yet there are 
serious controversies about its effectiveness. To determine the effect of adding albumin to crystalloid fluids on the 
outcome of the severe sepsis, we performed this study. 20 patients (12 men and 8 women, with the mean age of 
58) with severe sepsis who needed resuscitation, who were hospitalized in Imam Reza medical education center. 
The study began on march 2015 and ended on march 2016. The patients were randomized into two groups. One 
group received crystalloid fluids and routine management procedures and the other group received albumin (two 
vials of 20% albumin)  alongside those two mentioned. Mortality  was the primary endpoint. Secondary endpoints 
were the length of hospitalization, the need for mechanical ventilation, dialysis and organ failure. 28 and 90 day 
mortality in the albumin group was 10 and 40 percent, respectively (p value=0. 58), and they were 30 and 50 
percent in the control group, respectively (p value=0. 5). None of the patients needed dialysis and there were no 
significant differences between the two groups from the organ failure point of view. The median length of 
hospitalization in both ICU and general ward was significantly higher in the albumin group  (16 days VS 7.5 days, p 
value= 0.03 and 32 days VS  12 days, p value=0.02). PaO2 and O2Sat were lower but not significant in the albumin 
group. Adding albumin to the crystalloid fluids in order to resuscitate the patients with severe sepsis, only results 
in prolongation of the hospitalization length in both ICU and general ward and has no notable clinical benefit. 
Trial registration  www.IRCT.org/ IRCT 2016040316473N5 
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Introduction 
Albumin is a 66 kDa protein which 

contains 585 amino acids. It has a negative 
charge and is produced in the liver (10-15 
gr/day) in response to the changes in colloid 
oncotic pressure [1]. Only 30-40 percent of 
albumin is in plasma and about 5% of it, leaves 
the vascular system and enters the interstitium 
[2].  Albumin plays a major role in creating the 
oncotic pressure, is a ligand for bilirubin, FFA 
and ions [1]. Albumin also has anti inflammatory 
effects, regulates the immune system and acts 
as an antioxidant  which can be helpful in sepsis 
[3].  Crystalloid fluids are used commonly as 
fluid therapy in the patients with septic shock, 
but some authors suggest using albumin in 
these patients in order to maintain the oncotic 
pressure [4]. Those who agree with the 
administration of albumin in the patients with 
severe sepsis, believe that albumin can increase 
the volume in vascular system much faster and 
they also point to its possible role in eliminating  
the inflammatory mediators [5,6].  Some authors 
suggest that the administration of albumin in 
the patients with septic shock can reduce the 
mortality rate compared to the administration 
of the crystalloid fluids alone [7], while others 
suggest that the administration of albumin 
does not affect the mortality rate in the 
patients with septic shock [8]. Because of such 
controversies, we designed a pilot study in 
order to determine the efficacy of 
administration of the albumin alongside 
crystalloid fluids in patients with severe sepsis. 
Methods  

20 patients with severe sepsis who met 
the inclusion criteria written below, underwent 
randomization and divided into two groups. 
The inclusion criteria were: having at least 2 

symptoms or signs of SIRS, having a confirmed 
source of infection and the need for fluid 
resuscitation. The exclusion criteria were: brain 
death, patients who underwent the 
plasmaphresis,  any contraindications  to the 
administration of albumin, organ failure 
(cardiac, pulmonary and renal) before sepsis, 
age under 12 years old, organ transplant, the 
history of cardiac surgery in the past three 
months, death in the first 24 hours and burn 
patients. The need fluid resuscitation was 
based on the presence of at least one of these 
criteria: tachycardia, systolic blood pressure 
less than 100 mm Hg, mean arterial pressure 
less than 75 mm Hg, urine output less than 5 
cc/kg/min, the need of vasopressors to control 
blood pressure and a CVP less than 10mmHg. 
The first group received standard therapeutic 
measures for septic shock, such as crystalloid 
serum, antibiotics,  vasopressors, 
cardiopulmonary support and appropriate 
surgical interventions. The second group 
received albumin in addition to all the 
measures administered for the first group. To 
do so, two vials of 20% albumin were 
administered in every 1 liter of patient’s 
crystalloid serum. The transfusion of blood or 
blood products and starting enteric or IV 
feeding in both groups were based on the 
surgeon’s opinion and had no relations to the 
kind of fluid therapy. The patients were 
followed up to 30 days or the day they expired 
at the hospital.  The  primary endpoint  was 
mortality and the secondary endpoints were 31 
day survival, degree of organ failures by SOFA 
criteria, length of hospitalization in ICU, level of 
need for mechanical ventilation and dialysis. 
SPSSTM 16 used to analyze the data. The data 
are shown in as [IQR], median, (minimum-
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maximum) and frequency (%). The comparison 
of the quantitative data was done using Mann-
Whitney U test and the comparison of the 
qualitative data was done with Chi-square or 
fisher's exact test. P-value under 0.05 was 
considered statistically significant. 
Results 

20 patients, 8 female and 12 male, who 
were diagnosed with severe sepsis, included in 
this study, With the median age of 58.5 years 
old (21-88 years old) in the albumin group and 

57.5 years old (17-91 years old) in the first 
group and there was no significant difference 
between the two groups (p=0.63). The median 
height of the albumin group was 171 cm (156-
185 cm) and was 170 cm (143-175 cm) in the 
second group, there was no significant 
difference between the two groups (p=0.68). 
30% of the albumin group had sepsis because 
of peritonitis but this percentage was 40% in 
the first group. Other causes of sepsis are listed 
in table 1. 

 
 

Cause First group Second group 

   
Peritonitis 
 
Liver abscess 
 
Multi trauma 
 
Esophageal  
Cancer * 
 
Cholangitis 
 
Fascitis** 
 
Ischemia 
 

40 
 

10 
 

30 
 

20 
 
 

0 
 

0 
 

0 

  30 
 

0 
 

20 
 

10 
 
 

20 
 

10 
 

10 

      * complication of esophageal cancer surgery, **fascitis of surgery site 
       Table 1. Frequency of causes of sepsis in both groups 

Variable First group Second group P-value 
Maximum heart 
rate (per minute) 
 
Maximum CVP(mm Hg) 
 
 
Minimum CVP(mm Hg) 
 
 

   119.9[12.8] 
   107.1-141.9 
 
   13.1[4.8] 
   9.5-22.7 
 
   8.8[3.8] 
   5.4-15.6 

  127[8.3] 
  115-145 
 
  15.5[5.4] 
  7.8-19.3 
 
  6.8[5.1] 
  3.2-12.8 

     0.39 
  
 
     0.8 
 
 
     0.25 
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Table 2. Variables during hospitalization in both groups 
 
The variables during the hospitalization are 
listed in the table 2. The median of maximum 
CVP in the first group was 13.1 mm Hg and 15.5 
mm Hg in the second group (p=0.8) and the 
median of minimum CVP was 8.8 in the first 
group and 6.8 in the second group (p=0.25). 
The median of total fluid used in the study was 
4641 ml/day for the first group and 4845 
ml/day for the second group (p=0.22). The 
median of maximum systolic blood pressure 
was 133.4 mm Hg in the first group and 138.2 
in the second group (p=0.63) and the median of 
minimum systolic blood pressure was 95 mm 
Hg in the first group and 95.1 in the second 
group (p=0.32). Other variables are also listed 
in the table 2 and compared between the two 
groups. Serum levels of BUN and creatinine 
were within the normal range during the 
hospitalization.  There was no need for dialysis 

for any of the patients during the study.  The 
median of PaO2 and O2sat in the second group 
was 93 [6] mm Hg and 88 [4] percent and in the 
first group were 96 [5] mm Hg and 91 [6] 
percent, respectively. Based on the Mann-
Whitney U test there was no significant 
difference between the two groups (p = 0.77 
and 0.45 respectively). 9 patients (90%) in both 
groups needed mechanical ventilation, all 
eighteen had respiratory failure. The median 
duration of mechanical ventilation for the 
second group was 14 [19] days, with the 
minimum of 4 and maximum of 25 days and in 
the second group was 5 [17] days with the 
minimum of 3 and maximum of 13 days. There 
was no significant difference between the two 
groups based on the Mann-Whitney U test 
(p=0.24). The median duration of ICU 
hospitalization in the second group was 16 [21] 

Maximum systolic 
Blood pressure(mm Hg) 
 
Minimum systolic 
Blood pressure(mm Hg) 
 
Total fluid volume 
During study(ml/day) 
 
Total fluid volume 
Outside the study 
(ml/day) 
 
Urine volume 
(mL/24hr) 
 
APACHI II 
 
 
SOFA 

   133.4[44.5] 
   116.4-172 

 
95[38.7] 
71.3-122.6 

 
   4641[632.6] 
   2881.3-5526.3 

 
   471.3[206] 
   206.3-633.8 

 
 

   3578.5[1732.2] 
   850-5365 

 
21.8[7.5] 
13.9-25.4 

 
6.1[3.5] 
2-8.9 

  138.2[14.2] 
96.7-246 

 
95.1[25.5] 
55.6-108.1 

 
  4845[880.1] 
  4081.3-6725 

 
  475.5[303.2] 
  175-637.5 

 
 

  3907.3[1171.9] 
  1055.6-6650 

 
21.2[2.7] 
10.9-29.6 

 
5.2[1.6] 
2-9.3 

0.63 
 
 

0.32 
 
 

0.22 
 
 

0.99 
 
 
 

0.68 
 
 

0.80 
 
 

0.99 
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days with the minimum of 7 and maximum of 
40 days and 7.5 [5] days in the second group 
with the minimum of 4 and maximum of 35 
days 9. Based on the Mann-Whitney U test, 
there was a significant difference between the 
two groups. The median duration of ICU 
hospitalization in the second group was 
significantly higher than the first group (p= 
0.03). The median duration of hospitalization 
was 32 [28] days with the minimum of 16 and 
maximum of 53 days in the second group and 
12 [6] days with the minimum of 9 and 
maximum of 18 days in the first group. The 
median duration of hospitalization was 
significantly higher in the second group than 
the first group (p=0.02). In 28 days follow up, 1 
patient in the second group (10%) and 3 
patients in the first group, expired and there 
was no significant difference between the two 
groups from this point of view, based on the 
fisher’s exact test results (p=0.58). In 90 days 
follow up, 4 patients in the second group (40%) 
and 5 patients in the first group (50%), expired. 
Based on the fisher’s exact test results, there 
was no significant difference between the two 
groups (p=0.50). The median time from 
hospitalization to decease for deceased cases 
was 39 [28] days with the minimum of 6 and 
maximum of 90 days in the second group and  
20 [6] days with the minimum of 5 and 
maximum of 90 days in the first group. No 
significant difference found between the two 
groups  based on the Mann-Whitney U test 
results (p=0.41). 
Discussion 

The 90 day mortality rate, detected in 
this study, as mentioned earlier was 40% in the 
second group and 50% in the first group and 
the difference between the two groups was not 

significant (p=0.41). This range of mortality rate 
has also been reported in other literature; 24-
39% mortality rate in 28 days and 33-50% in 90 
days follow up9-11.  Navickis and Wilkes 
(2001)12, gathered the results of the 
comparative studies of the administration of 
albumin and crystalloid fluids for ill patients 
and reached this conclusion that the 
administration of albumin does not decrease 
the mortality rate in these patients or 
decreases it insignificantly.  From several 
aspects, the results of our study were 
concordant to this study. The difference 
between the two groups in terms of mortality 
rate, organ failure (based on the SOFA score) 
and dialysis status was not significant. Should 
be noted that none of the patients in our study 
needed dialysis. However, the median duration 
of hospitalization in ICU and non-ICU in the 
second group was significantly higher than the 
first group (16 vs. 7.5 and 32 vs. 12 days, 
respectively).   
Administration of albumin, increased the 
median of duration of need for mechanical 
ventilation (14 vs. 5 days), but the difference 
was not significant between the two groups. 
Patel et al (2014) 13, reviewed the results of 
albumin administration from 18 clinical trial 
studies, including 4190 patients, with different 
degrees of sepsis. During 3 days, approximately 
70 grams of albumin were administered and no 
significant difference was seen between the 
two groups from the mortality point of view 
(RR=0.94); they concluded that the 
administration of albumin does not decrease 
the mortality rate.  
In a random clinical trial conducted by Caironi 
et al (2014)8, 1818 patients with severe sepsis 
in 100 intensive care units, randomly 
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underwent the administration of 20% albumin 
or crystalloid serums; there was no significant 
difference between the two groups from 28 
and 90 day mortality rate and organ failure 
point of view, from which results they 
concluded that the administration of albumin 
has no benefit for the patients with severe 
sepsis. Align with the results of this study, we 
also didn’t find any significant difference 
between the two groups in mortality rate and 
organ failure. Chang and Holcomb (2016)14, 
concluded that the outcomes of administration 
of albumin compared to crystalloid fluids, are 
similar and due to the of albumin being more 
expensive, it is better to use only crystalloid 
fluids for the patients with severe sepsis and 
septic shock. 
 Dubois et al (2006)15, The SAFE Study 
Investigators (2006)16 and Goldwasser and 
Feldman (1997)17 suggest that the 
administration of albumin only improves organ 
function and should only be used for 
adjustment of hypoalbuminemia in the patients 
with severe sepsis. Although, we didn’t include 
the cost of the intervention, but regarding the 
high cost of albumin compared to crystalloid 
fluids and increased duration of non-ICU 
hospitalization with the administration of 
albumin, which can cause extra cost and 
hospitalization related complications in the 
patients, however, with nonsignificant decrease 
in mortality rate, we do not suggest the 
administration of albumin for these patients, 
which is aligned with the three latter studies 
mentioned above. Since we didn’t include the 
cost, further cost-effectiveness studies may be 
of benefits.  
The SAFE Study Investigators (2011)6, 
compared the mortality and organ failure after 

the administration albumin and saline, in 1,218 
patients with severe sepsis. They suggest that 
the administration of albumin does not impair 
the function of any organ compared to saline 
but it may decrease the mortality. The results 
of our study align with these results except that 
in our study, the mortality rate between the 
two groups had no significant difference. 
The results of  a meta analysis conducted by 
Delaney et al (2011)7, suggest that the 
administration of albumin can significantly 
decrease the mortality (p=0.05, OR=0.82). In 
another meta analysis, Xu et al (2014)18, 
reached to this conclusion that the 90 day 
mortality rate in the  patients with severe 
sepsis who received albumin, tend to decrease 
more compared to patients receiving crystalloid 
fluids (p=0.08, OR=0.88), but this decrease was 
significant in the patients with septic shock 
(p=0.03, OR=0.81). Unlike this study, we didn’t  
find any significant difference between the two 
groups in terms of mortality and prognosis and 
against the results of this study, we found that 
the administration of crystalloid fluids, 
decreases the median duration of ICU and non-
ICU hospitalization, significantly, compared to 
albumin.  
One of the reasons for supporting the albumin 
as a natural colloid in the patients with septic 
shock, is the increase in the colloid osmotic 
pressure and CVP and decrease in heart rate in 
these patients compared to the crystalloid 
receiving patients8,19-23. Dellinger et al (2013)24, 
concluded that the administration of albumin, 
alongside the crystalloid fluids, can be helpful 
in maintaining the effective volume and 
establishing the colloid osmotic pressure in the 
patients with severe sepsis and septic shock. 
Trof et al (2010)25, suggest that in these 
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patients, the use of albumin compared to 
normal saline, provides greater cardiac 
responses.  
Some theories, support the thesis of the need 
for albumin in the patients with severe sepsis 
and septic shock, which are listed here1, 26-29: 

1. Albumin is the main protein that 
produces the colloid osmotic pressure in 
plasma 

2. Albumin acts as a transporter for 
several endogenous and exogenous 
compounds 

3. Albumin has an antioxidant and anti 
inflammatory role as the neutralizer of 
reactive oxygen and nitrogen species 

4. Albumin acts as a buffer molecule to 
regulate the acid base balance 

The common point in these studies, is that, in 
the patients with severe sepsis or septic shock, 
the fluid balance is of vital importance30-32.  The 
most important limitation in our study was the 
sample size being small, but it’s better be noted 
that our study was a pilot trial for planning  to 
conduct further large studies. Since adding 
albumin to the crystalloid fluids, increased the 
duration of ICU and non-ICU hospitalization 
without  any improvements in the prognosis, it 
is not recommended. Although, in order to 
reach to certain results, further studies with 
larger sample sizes, different degrees of sepsis 
and septic shock simultaneously, longer follow-
ups and considering cost-effectiveness of 
albumin seem to be needed. 
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