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ABSTRACT: 

OBJECTIVE: To evaluate the indications for human albumin infusion, the suitability of albumin infusion

in neonatal intensive care units and neonatal outcomes after human albumin administration.

STUDY DESIGN: Infants who had hypoalbuminemia (albumin level <20 g/L) and were given albumin in-

fusion at any time during hospitalization between December 2012 and December 2013 were included in

the study. Mortality (group 1 (alive), group 2 (died during hospitalization)) and morbidities were recorded.

Demographic properties were assessed retrospectively.

RESULTS: 38 neonates required human albumin transfusion therapy 61 times during the study, 89.5%

were premature birth. 9 (23.7%) of 38 patients underwent major surgery. Group I =survived and are cur-

rently alive (n=22, 58%), Group II=died during hospitalization (n=16, 42%). In the groups, aspartate

aminotransferase, creatinine and albumin levels were significantly different before and after infusion.

CONCLUSION: The value of human albumin in the clinical setting continues to be controversial and

well-designed guidelines for its use in NICUs should be established for the neonatal period.
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just above 3 g/dL at term delivery. Serum albumin levels in

preterm infants are significantly lower than those in term in-

fants (2). In addition to the binding and transport functions of

albumin, it also has a role as a free radical scavenger and has

anticoagulant effects (3).

Human albumin infusions are frequently administered to

treat hypoalbuminemia (HAlb) in the neonatal intensive care

unit (NICU).  In addition, HA has been studied to add to hyper

alimentation solutions, however, it has been shown that this

could increase the potential for growth of bacteria or fungi.

Therefore, it is recommended that HA should be administered

separately from parenteral solutions and has been used for

metabolic acidosis treatment and as part of the neonatal resus-

citation of a depressed infant in the labor ward (4,5). It has

been shown that routinely increasing albumin concentration in

preterm infants by infusion has no therapeutic benefit (6,7).

We conducted a retrospective study to evaluate indications

for HA infusion and the suitability of its use in the NICU dur-

ing hospitalization. A secondary aim was to evaluate the effect

of HA infusion on neonatal outcomes.

Material and Method

This was a retrospective study in a single level III Turkish

NICU at Zekai Tahir Burak Maternity Teaching Hospital be-

tween December 2012 and December 2013 in Turkey. We en-

rolled infants according to the following inclusion criteria: 1)
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Introduction

Human albumin (HA) is the major protein produced by the

liver, whose main function is the regulation of capillary on-

cotic pressure (1). This oncotic pressure is low both in the

fetus and the neonate because of low plasma albumin concen-

trations, which increase from 2 g/dL at 24 weeks’ gestation to
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Admission to the NICU after birth, 2) Infants who had HAlb

and were given albumin infusion during any time of hospital-

ization. HAlb is defined as <20 g/L and 20% albumin was

given to increase serum albumin levels or to treat edema. The

study was approved, as appropriate, by the hospital local edu-

cational planning commission before data collection.

Demographic data, gestational history of infants, including

birth weight, gestational age, gender, Apgar scores, maternal

history (amnion abnormalities, multiple pregnancy, diabetes

mellitus, preeclampsia, use of antenatal steroids, etc.) pres-

ence of other neonatal morbidities such as surgical proce-

dures, respiratory distress syndrome (RDS), patent ductus ar-

teriosus (PDA), intraventricular hemorrhage (IVH), bron-

chopulmonary dysplasia (BPD), necrotizing enterocolitis

(NEC) and retinopathy of prematurity (ROP), laboratory  tests

(before and after albumin infusion; liver and renal function

tests, serum albumin and total protein levels), nutritional sta-

tus and long term outcomes were recorded. Mortality and du-

ration of hospitalization were also recorded. Infants were clas-

sified into two groups: 1) survivors given HA infusion (Group

I), and 2) non-survivors who were given albumin infusion

(Group II). Subgroup analyses were then performed. 

Statistical analyses

Statistical analyses were performed using the commercial

package SPSS for Windows version 17.0 (Chicago, IL, USA).

Values for numerical variables were provided as mean ± stan-

dard deviation or median (minimum-maximum), depending

on normality of distribution. Categorical variables were given

as numbers and total percentages. For numerical variables,

two-group comparisons were made using Mann Whitney U

test, whereas Kruskal Wallis test was preferred for multiple

comparisons. Comparisons between groups for categorical

variables were made using Chi-square (χ²) test. Comparison

between groups and changes in time were evaluated using re-

peated measures ANOVA test. A p-value of less than 0.05 was

considered indicative of statistical significance.

Results

Over a period of 1-year (from December 2012 to

December 2013), a total of 2234 inborn neonates were admit-

ted to the NICU, and 38 neonates required HA transfusion

therapy 61 times during the study. Maternal risks, and natal

and postnatal characteristics of infants (n = 38) treated with al-

bumin at any time during the hospital stay in the NICU are

summarized in table 1. 

Among the treated neonates 89.5% were premature.  RDS

was the most frequent indication for hospitalization (68.4%),

followed by hypoglycemia (34.9%) and congenital anomalies

(13.1%).  Single dose surfactant requirement via endotracheal

route to the patients with a diagnosis of RDS was 24/26

(92%). Requirement of multiple doses of surfactant treatment

for RDS was 5/24 (20%). 

43.8% of premature infants (14/32) at 34 weeks or less

gestational age who were given HAlb treatment died, and

other morbidities are summarized in table 2.  9 (23.7%) of 38

patients underwent major surgery during hospitalization in the

NICU (Table 3).

Table 1: Maternal risks, natal, and postnatal characteristics of treated infants (n=38)

Maternal Factors Values

Maternal age (year)a,b 30.7±6.8 (20-48)

≥ 30 yearsc 10/38 (26.3)

Maternal historyc

• Polyhydroamnios 3/38 (7.9)

• Oligohydramniosis 2/38 (5.3)

• Multiple births 7/38 (18.4)

• Gestationel Diabetes 2/38 (5.3)

• Preeclampsia 14/38 (36.8)

Neonatal Factors

• Gestational age, weeksa,b 29.6 ±4.5 (23-40)

≤ 34 weeks’c 32/38 (84.2)

35-36 weeks’c 2/38   (5.2)

≥ 37 weeks’c 4/38   (10.6)

• Birth weight (g)a,b 1398 ±±787 (560-3700)

• Male genderc 18/38 (47.4)

• Cesarean deliveryc 31/38 (81.6)

• APGAR score (1th min)b 5 (1-7)

a: Values are given as mean ± standard deviation, b: Values are given as median (min - max),c: Values are given as percentage
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According to mortality, infants receiving HA transfusion

were divided into two groups: (Group I =survived and are cur-

rently alive (n=22, 58%), Group II= died during hospitaliza-

tion (n=16, 42%)). There was no difference between maternal

risks, natal and postnatal characteristics between the two

groups (p> 0.05). Serum albumin values were similar in both

groups before albumin transfusion (Table 4). A comparison of

diseases causing HAlb or therapies among groups revealed as-

sisted ventilation support, time to not receiving enteral feed-

ing, and renal failure before treatment were significantly

higher in infants who died during hospitalization (Table 4).

Laboratory test analysis and results among groups before

and after albumin treatment are summarized in table 5.

Comparing the laboratory data between the two groups before

and after albumin infusion: in Group I, aspartate aminotrans-

ferase, creatinine, and albumin levels were significantly dif-

ferent before and after infusion (p=0.02, p=0.04 and p=0.00,

respectively), in Group II, only serum albumin levels were

significantly different (p=0.02), but there were no differences

between other repeated values (Table 5). 

Table 2:  Morbidities of preterm infants at 34 weeks or less gestational age of study population (n=32).

Morbidities n (%)

• PDA 17/32 (52.1)

• BPD 9/32 (28.1)

• ROP 9/32 (28.1)

• Proven Sepsis 14/32 (43.8)

• Renal failure 8/32 (25)

• Severe IVH 5/32 (15.7)

• NEC (with surgery) 3/32 (9.3)

• Surgery (without NEC) 4/32  (12.5)

• Cholestasis 7/32 (21.9)

All data presented as number (n) with the percentage in parenthesis.
PDA: Patent ductus arteriosus, BPD: Bronchopulmonary dysplasia, ROP: Retinopathy of prematurity, IVH: Intraventricular haemorrhage,
NEC: Necrotizing enterocolitis.

Patient no. Gestational age(weeks’)/ birth weight Indication Surgery Outcome

1 27 weeks’ / 860 g NEC* Abdominal surgery, ileostomy Alive

2 27 weeks’ /725 g Reflux Abdominal surgery Exitus

3 27 weeks’ / 1790 g Intestinal atresia Abdominal surgery, ileostomy Alive

4 30 weeks’ / 1200 g NEC Abdominal surgery, ileostomy Exitus

5 37 weeks’ / 2770 g Intestinal atresia Abdominal surgery, ileostomi Exitus

6 28 weeks’ / 1255 g Hydrocephalus V/P shunt** Alive

7 39 weeks’ / 3110 g Intestinal atresia Abdominal surgery Alive

8 31 weeks’ / 1200 g Intestinal atresia Abdominal surgery, ileostomy Alive

9 28 weeks’ / 1090 g NEC Abdominal surgery, ileostomy Exitus

*NEC: Necrotizing enterocolitis, **V/P: Ventriculo-peritoneal

Table 3: Patients underwent major surgery during hospitalization at neonatal intensive care unit 

Table 4: Comparison of therapy period and outcomes according to groups.

Parameters Group I (n=22) Group II (n=16) p

Mechanical ventilation (days)* 11 (4.5-14) 25 (7.2-50) 0.02

Continuous positive airway pressure therapy (days)* 3 (2-8.7) 4.5 (4-10) 0.44

Duration of oxygen supplementation (days)* 10 (3.7-27) 6 (1.7-14) 0.13

Time to not receiving enteral feeding (days)* 5 (5-15) 17.5 (5-30) 0.07

Time to first enteral feeding (days)* 16.5 (13.5-27) 14 (10-35) 0.60

NICU stay (days)* 87 (48.2-102) 42.5 (8-87) 0.03

Renal failure, n(%) 1/22 (4.5) 8/16 (50) 0.02

p<0.05 is significant. *Median,  (IQR, interquartile range). NICU: Neonatal intensive care unit
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Discussion 

Albumin is synthesized only in a suitable nutritional, hor-

monal and osmotic environment. The colloid osmotic pressure

of the interstitial fluid bathing the hepatocyte is the most im-

portant regulator of albumin synthesis (8). Therefore, measur-

ing serum albumin level is a clinical indication for assessing

nutritional status and liver function and is also essential in un-

derstanding and evaluating the etiology of edema (9).

In the adult population, it has been shown that the most

common indications for administration of exogenous albumin

are hypotension in hemodialysis (18.9%), volume replace-

ment (15%) and correction of HAlb (14.8%). In 9.4% of cases,

no indication for HA was identified (4). In the Cochrane

Review, these indications were examined and compared for

mortality versus cheaper alternatives, and it was shown that

there was no evidence that albumin reduced mortality in criti-

cally ill patients with burns and HAlb (10). A meta-analysis of

randomized, controlled trials showed that except for patients

with ascites, the use of HA was not associated with signifi-

cantly improved morbidity (11).

One of the remarkable findings of our study was that nine

infants (24%) who had HAlb required surgery during hospi-

talization. The majority of surgical causes for infants in the

study were ileal atresia and NEC. The other reason for surgery

was hydrocephalus, which required the placement of a ven-

triculo-peritoneal shunt. This study showed that HAlb is a

common finding in surgical neonates on parenteral nutrition.

Not only insufficient enteral feeding before and after surgery,

but also HAlb may result from inadequate albumin synthesis,

increased catabolism, extracorporeal losses, trans-capillary

leak or dilution (12). 

In the presence of septicemia or severe metabolic stress,

increased protein catabolism occurs.  Serum albumin catabo-

lism has not been well characterized, although it is thought to

occur in all tissues, especially the skin, muscles and liver (13).

It was unlikely that this was the cause of HAlb because the in-

cidence of septicemia was similar and not increased in infants

with HAlb.

The majority of the performed research in the literature

was conducted with the adult population. Studies that investi-

gated the effects of the use of albumin in infants for indica-

tions or outcome are very few. Many studies have been done

on the usefulness of albumin infusion in neonates. It has been

given as a part of the initial resuscitation process in severely

asphyxiated term infants (14), in response to metabolic acido-

sis (pH <7.25) in ventilated, VLBW infants with normal blood

pressure (15), and for assessing the suitability for blood pres-

sure improvement in infants (16,17). After a thorough assess-

ment for the underlying cause of HAlb, we corrected HA in all

our infants.

In adult patients, there is a well-recognized inverse rela-

tionship between serum albumin level and clinical outcome

(17,18,19). Serum albumin predicts survival because it reflects

not only nutrition but also systemic disease. In this study, mor-

tality was significantly higher among HAlb infants. This

seemed to be temporally and causally related to prior worsen-

ing renal function or acute renal failure. Renal function tests

after albumin infusion were not statistically significant, but

there was a deterioration detected. It may be speculated that a

relationship exists between mortality and gradually adversely

affected renal function.

In this study, all of the infants with HAlb received exoge-

nous albumin to correct the low serum albumin level.

Fluid overload is one of the potential side effects of albu-

min administration. Albumin is a blood product and therefore

carries the potential risk of infection and many adverse reac-

tions. We noted no side effects with albumin administration.

Our study has a number of limitations, including its retro-

spective nature, small sample size and the fact that it was con-

ducted at a single institution. Further well-designed prospec-

tive multicenter trials should be performed to understand the

effect of albumin infusion on neonatal outcomes.

Table 5: Laboratory analysis of all groups before and after albumin treatment

Group I Group II p value*

AST (U/L) Before treatment 68 (49-111) 41 (25.5-42.1) 0.78

After treatment 62(52-80) 64 (26-110) 0.75

ALT (U/L) Before treatment 41 (25-42.1) 42 (22-49.5) 0.69

After treatment 32 (24-42) 43 (26-52) 0.23

Albumin (mg/dl) Before treatment 1.79 (1.57-1.86) 1.84 (1.62-1.9) 0.46

After treatment 2.4 (2.1-2.5) 2.32(2.1-2.4) 0.40

Serum BUN (mg/dl) Before treatment 34 (25-56) 80 (54-99) 0.001

After treatment 40 (21.2-63) 80 (65.8-100) 0.001

Serum Kreatinin (mg/dl) Before treatment 0.53 (0.31-0.8) 1.1 (0.8-1.8) 0.02

After treatment 0.6 (0.4-0.8) 1.2 (0.9-1.9) 0.00

* p<0.05 is significant. AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, BUN: Blood urea nitrogen
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On the basis of our findings, serum albumin levels did not

differ between the groups, but longer inadequate enteral feed-

ing and worsening renal function were more frequent in in-

fants who died during hospitalization. Overall, the presence of

acute renal failure or worsening renal function before HA ad-

ministration has been associated with mortality. Infants with

prior worsening renal function may have a greater risk of HA

over time.

In the presence of prematurity (<34 weeks), long-term

problems such as malnutrition, prolonged mechanical ventila-

tor support or prior renal failure, serum albumin levels should

be monitored closely. In such cases, planning protein supple-

ments might be more useful. For this, further prospective stud-

ies are needed.

In conclusion, the value of HA in the clinical setting con-

tinues to be controversial and well-designed guidelines for its

use in the NICU should be established for the neonatal period.

We should recognize that HAlb is a marker of an underlying

disease and not a cause of it.
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