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Abstract
Background Patients underwent abdominal surgery and had 
hypoalbuminemia were at risk of post-operative complications. 
The prognostic role of albumin levels in children with abdominal 
surgery remains unclear. 
Objective To investigate the impact of albumin levels on clinical 
outcomes related to the complications in children with abdominal 
surgery.
Methods This was a retrospective cohort study on children aged 
29 days to 18 years, who underwent abdominal surgery, had 
serum albumin levels measured at pre-operative and within 48 
hours post-operatively, and hospitalized in Paediatric Intensive 
Care Unit of Dr. Cipto Mangunkusumo Hospital, Indonesia. 
The primary outcomes were post-operative complications (sepsis, 
surgical site infection, shock), length of stay in PICU, dehiscence, 
relaparotomy, and postoperative mortality.
Results This study recruited a total of 201 children. Pre- and 
post-operative serum albumin levels of ≤ 3.00 g/dL were found 
in 15.4% and 51.2%, respectively. Pre- and post-operative serum 
albumin levels of ≤ 3.00 g/dL were associated with higher risk of 
post-operative sepsis (RR 3.4; 95%CI 1.54 to 7.51) and relapa-
rotomy (RR 3.84; 95%CI 1.28 to 1.49). The median of length of 
PICU stay was 4 days longer in children with pre-operative serum 
albumin levels ≤ 3.00 g/dL (P<0.001). 
Conclusion Hypoalbuminemia condition in children undergo ab-
dominal surgery is associated with increased risk of post-operative 
sepsis, longer length of stay in PICU, and risk of relaparotomy.  
[Paediatr Indones. 2020;60:148-52; doi: http://dx.doi.
org/10.14238/pi60.3.2020.148-52 ].
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Systemic changes can be resulted from 
major surgery as body response to trauma.1 
Previous studies proved that compared to 
the pre--operative state, post-operative 

albumin level was significantly reduced.2 Surgery 
causes the increment of capillary permeability which 
leads to albumin and plasma leakage, resulting in 
hypoalbuminemia.3 During laparotomy, 6-24% from 
total mass of circulating plasma protein is leaked to 
peritoneal cavity.4 Serum albumin level can be used 
to identify post-operative patients with high -risk of 
morbidity and mortality.5,6 A study using multiple 
regression model found that first day of post-operative 
albumin level was independently associated with post-
operative complications.6

Many studies found that albumin levels less 
than 3 g/dL were associated with post-operative 
complications.7,8 Albumin level less than 3.5 g/dL was 
associated with respiratory complications (pneumonia 
in 30 days post-operative, delayed ventilator weaning, 
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and reintubation), surgical site infection, dehiscence, 
longer hospitalization period, and increasing one-year 
mortality risk.9-11

Patients underwent abdominal surgery and 
had hypoalbuminemia were at risk of post-operative 
complications and higher risk of mortality.8-11 However, 
the prognostic role of albumin level in children with 
abdominal surgery remains unclear. Therefore, we aim 
to investigate the impact of albumin levels on clinical 
outcomes related to the complications in children with 
abdominal surgery.

Methods

This was a retrospective cohort study conducted at Dr. 
Cipto Mangunkusumo Hospital, Jakarta, on children 
aged 29 days to 18 years who admitted in Paediatric 
Intensive Care Unit Dr. Cipto Mangunkusumo 
Hospital, between January 2015 and December 
2017. Data were obtained from medical records. 
Inclusion criteria were subjects underwent laparotomy 
abdominal surgery and had serum albumin levels 
measured pre-operatively and within 48 hours post-
operatively. Subjects with incomplete data were 
excluded. Independent variable was < 48 hours 
post-operative albumin level while the dependent 
variables included post-operative complications 
(sepsis, surgical site infection, shock), length of stay in 
PICU, dehiscence, relaparotomy, and post-operative 
mortality. Hypoalbuminemia was defined as serum 
albumin levels ≤ 3.00 g/dL. Association between 
serum albumin levels and clinical outcomes were 
analysed using Chi-square method for categorical data 
and Mann-Whitney for numerical data. This study 
had been approved by Research Ethics Committee, 
Universitas Indonesia Medical School. 

Results

During 3 year-period time, there were 231 children 
underwent laparotomy, but only 201 subjects were 
eligible. Most common indications of laparotomy 
were intraabdominal tumours (16.5%), followed by 
choledochal cysts (14.5%), adhesiolysis (14.5%), 
biliary atresia (14.5%), and perforated appendicitis 
(7.9%). Subjects’ characteristics are listed in Table 1. 

Pre-operative and post-operative hypoalbuminemia 
were identified in 15.4% and 51.2% of subjects, 
respectively.

Both pre -operative and post-operative 
hypoalbuminemia were associated with higher 
risk of post-operative sepsis, but neither with 
surgical site infection nor dehiscence. Pre-operative 
hypoalbuminemia were associated with relaparotomy 
(Table 2). The median for length of stay in PICU 
was four days longer in subjects with pre-operative 
hypolbuminemia (Table 3). 

Table 1. Demographic characteristic of study subject 

Characteristics N=201

Gender, n(%)
Boys
Girls

 
    93 (44.63)
108 (53.7)

Age, n(%) 
0-5 years
5-10 years
10-15 years
15-18 years

137 (68.2)
  25 (12.4)
   27 (13.4)

12 (6.0)

Nutritional status, n(%)
Normal-overweight-obese
Wasted
Severely wasted

110 (54.7)
  62 (30.8)
  29 (14.4)

Type of surgery, n(%)
Emergency
Elective

  34 (16.9)
167 (83.1)

Pre-operative albumin level, n(%)
≤3.00 g/dL
>3.00 g/dL

  31 (15.4)
170 (84.6)

Post-operative albumin level, n(%)
≤3.00 g/dL
>3.00 g/dL

103 (51.2)
  98 (48.8)

Pre-operative albumin transfusion, n(%)
Yes
No

  27 (13.4)
0

Post-operative albumin transfusion, n(%)
Yes
No

18 (8.9)
  9 (4.5)

Surgical site infection, n(%)
Yes
No

  8 (3.9)
193 (96.1)

Dehiscence, n(%) 
Yes
No

  8 (3.9)
193 (96.1)

Relaparotomy, n(%) 
Yes
No

16 (7.9)
185 (92.1)

Mortality, n(%)
Yes
No

14 (6.9)
187 (93.1)
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Table 2.  Association between albumin level and clinical outcomes after laparotomy procedures.

Outcomes/parameter
Sepsis Surgical site infection Dehiscence Relaparotomy

Yes No RR (95%CI) Yes No RR (95%CI) Yes No RR (95%CI) Yes No RR (95%CI)

Pre-operative albumin level

≤ 3.0 g/dL

> 3.0 g/dL

19

54

  12

116

3.4 (1.54 to 7.51)

P=0.002

2

4

  29

164

1.88 (0.36 to 9.70)

P=0.357

1

7

30

163

0.77 (0.09 to 6.54)

P=1.000

  6

10

  25

160

3.84 (1.28 to 11.49)

P=0.021

Pre-operative albumin level

≤ 3.0 g/dL

> 3.0 g/dL

48

25

55

73

2.55 (1.40 to 4.63)

P=0.002

7

1

96

97

7.07 (0.85 to 58.58)

P=0.066

6

2

  7

96

2.96 (0.58 to 15.08)

P=0,280

11

  5

92

93

2.22 (0.74 to 6.65)

P=0.114

RR=relative risk; CI=confidence interval

Table 3. Median length of stay in PICU based on albumin levels 

Outcomes
Albumin level, g/dL P value

≤ 3.0 > 3.0

Median length of stay (range), days
Pre-operative
Post-operative

8 (2-33)
5 (1-64)

4 (1-64) 
4 (1-38)

<0.001
0.025

			             

Mortality rate among subjects with pre-operative 
serum albumin level of ≤ 3.00 g/dL was 19.2%, 
while those with albumin >3.00 g/dL had mortality 
rate of 5.6%. A Kaplan Meier curve showed a better 
survival in subject with normal albumin compared to 
those with pre-operative hypoalbuminemia, despite a 
P=0.254 from Log Rank (Mantel-Cox) with a=0.05.

Discussion

This study found that children with pre- and post-
operative serum albumin level of ≤ 3.00 g/dL had 
higher risk of post-operative sepsis compared to those 
with normal serum albumin levels. This result was 
similar with a previous study that found albumin level 
was inversely proportional to post-operative sepsis.12

In this study, we were not able to show any associations 
between pre- and post-operative serum albumin 
levels with surgical site infection and dehiscence. 
This results were not accordance with the results of 
a previous study that found 24% of post-laparotomy 
patients who had dehiscence were hypoalbuminemia.13 

Hypoproteinaemia contributed in inflammation 
phase elongation, fibroplasia disruption, collagen 
proliferation and synthesis, neo-angiogenesis, and 
wound remodelling. Other factors, i.e. anemia, 
nutritional status, presence of other diseases, degree 
of wound contamination, surgery urgency, surgical site 
infection, non-proper surgery preparation, and surgery 

timing, also affected the presence of dehiscence.13,14 

In 8 subjects in this study who had dehiscence, we 
identified the contributing factors were malnutrition, 
burst abdomen, and haemophilia with inhibitors that 
disrupted wound healing phase since coagulation until 
remodelling phase.

Pre - operative serum albumin level  of  
≤3.00 g/dL was associated to higher r isk 
of relaparotomy. A previous study showed that 
hypoalbuminemia was a risk factor for relaparotomy. 
From all patients underwent laparotomy, 54% were 
found hypoalbuminemia with mean albumin level of 
3.4 g/dL. As much as 71% of all patients underwent 
relaparotomy due to anastomosis dehiscence and 66% 
from patients underwent relaparotomy due to burst 
abdomen were found to have hypoalbuminemia.15 

In this study, the lower the albumin level (either 
pre- or post-operatively), the longer hospitalization 
period was found. This results were in accordance 
with study by Hennessey et al.16 that showed 
hypoalbuminemia was associated significantly with 
longer hospitalization period compared to those with 
normal serum albumin levels (19.5 days vs. 12 days). 
Another study found that patients with albumin level 
between 3.0 and 3.4 g/dL had 2 (95% CI 1.83 to 2.34) 
days longer median post-operative hospitalization 
period compared to those with albumin level  
>3.4 g/dL.17 A study in adults in Thailand showed 
that patients with non-hypoalbuminemic had 
significantly shorter length of hospital stay [6.8 (SD 
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2.6) days] compared to those with albumin level of 
< 3.5 g/dL [(9.6 (SD 4.7) days].18

The lower albumin level also associated with 
higher mortality rate. Subjects with post-operative 
serum albumin level ≤ 3.00 g/dL had mortality 
rate of 19.2%. The cause of mortality in all subjects 
was septic shock. A study found mortality rate of 
40%, with mortality risk of 9%, 29%, 67%, and 
83% in patients with hyperalbuminemia (>4.5 g/
dL), normal serum albumin levels (3.5-4.5g/dL), 
moderate hypoalbuminemia (2.5-3.5 g/dL), and severe 
hypoalbuminemia (<2.5 g/dL), respectively.19

No significant difference was found in mortality 
rate among post-operative serum albumin levels 
of ≤3.00 g/dL compared to those with albumin of 
>3.00 g/dL. This was explained by three subjects with 
malignancies and one subject with hemophilia in the 
albumin  > 3.00 g/dL subjects group, which showed 
that albumin level was not the only factors affecting 
mortality in these subjcects. Mortality in this study was 
caused by pre-operative septic shock that aggravating 
malignancies existed. Hemophilia with inhibitor also 
affected coagulation phase as the initial process of 
wound healing. Blood losses were also predicted to 
play a role in mortality.20

Limitations of this study included the bias 
that could be happened due to incomplete data in 
medical records. Serum albumin levels sometimes 
were not measured because of patient’s condition, i.e. 
emergency situation for surgery. This condition made 
subjects were excluded from the study. Protocol for 
albumin transfusion also differed during  the study 
period due to the National Health System regulation 
regarding to albumin transfusion. 

In conclusion, hypoalbuminemia is associated 
with increased risk of post-operative sepsis, longer 
length of stay in PICU. , and risk of relaparotomy.
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