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Abstract

Purpose: We aimed to comparison of serum albumin and
lactate level for predicting neonatal morbidities and
morttality in preterm infants < 32 weeks of gestation.
Materials and Methods: The medical records of babies
were retrospectively analyzed. Patients were divided into
three groups; plasma albumin levels < 2.5 g/dL were
defined as Group 1, 2.6-3 g/dL as Group 2 and = 3 g/dL
as Group 3. The babies < 28 weeks of gestation were
analysed as a subgroup.

Results: 300 infants with mean gestational age of 28.7 *
2.4 weeks and mean birth weights 1240 + 405 grams were
included. In predicting mortality; the sensitivity of the
albumin level within the first three days was 74.4% and the
specificity was 73.2% (cut-off < 2.9 g/dL), the sensitivity
of the lowest albumin level was 90.7% and the specificity
was 70.1% (cut-off < 2.65 g/dL), the sensitivity of the
lactate level was 67.4% and the specificity was 63.3% (cut
off > 3.1 mmol/L). Analysis of < 28 wecks babies; the
sensitivity of lowest albumin level was 80% and the
specifity was 66.7% (cut-off < 2.45 g/dL) and the
sensitivity of the albumin level within the first three days
was 74.3% and the specificity was 72.6% (cut-off < 2.8
g/dL), and the sensitivity of lactate was 74.3% and the
specifity was 64.2% (cut-off > 3.1mmol/L).

Conclusion: Low serum albumin level appears to be more
specific and sensitive than lactate in predicting mortality
and may be considered to be added to mortality prediction
scores.
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Oz

Amag: 32 haftadan kiiciik preterm bebeklerde neonatal
morbiditeleri ve mortaliteyi 6ngérmede serum albumin ve
laktat dizeylerini karsilastirmayt amacladik.

Gereg ve Yontem: Bebeklerin tibbi kayitlart retrospektif
olarak incelendi. Hastalar ti¢ gruba ayrilds; plazma albimin
duzeyi < 2.5 g/dL olanlar Grup 1, 2.6-3 g/dL olanlar Grup
2 ve =2 3 g/dL olanlar Grup 3 olarak tanimlandi. < 28
gebelik haftasi olan bebekler alt grup olarak analiz edildi.
Bulgular: Ortalama gebelik yag1 28.7 * 2.4 hafta ve
ortalama dogum agithigi 1240 + 405 gram olan 300 bebek
dahil edildi. Mortaliteyi 6ngérmede; ilk t¢ gin igindeki
albimin dizeyi duyarlihigr %74.4 ve 6zgulligi %73.2 (cut-
off < 2.9 g/dL), en dusiik albimin seviyesinin duyarlilig
%90.7 ve ozgulligh %70.1 (cut-off < 2.65 g/dL), laktat
seviyesinin duyarliligi %67.4 ve 6zgtlligh %63.3 (cut-off
> 3.1 mmol/L) idi. < 28 hafta bebeklerin analizinde; en
disiik alblimin seviyesinin duyarliligt %80 ve Szgtllugu
%606.7 (cut-off < 2.45 g/dL), ilk ti¢ gin icindeki albiimin
seviyesinin duyarliligi %74.3 ve 6zgilliiga %72.6 (cut-off
< 2.8 g/dL), laktatin duyarlihgi %74.3 ve 6zgullugi %64.2
(cut-off > 3.1 mmol/L) idi.

Sonug: Digik serum albumin diizeyi mortaliteyi
ongoérmede laktata gbre daha 6zgil ve duyath
goriinmektedir ve mortalite tahmin skorlarina eklenmesi
dustnilebilir.
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INTRODUCTION

Most of preterms in the neonatal intensive care unit
have low albumin levels. Actually, fetus is capable of
endogenous albumin synthesis from eatly pregnancy
and albumin cannot be transported through the
placenta. But critically ill preterms have low albumin
levels due to redistrubition, increased catabolism, or
both!. Albumin plays an important role in binding
and transporting proteins, maintaining colloid
osmotic  pressure, scavenging radicals,
suppressing  platelet functions, providing
antithrombotic effect and changes in vascular
permeability?. There is strong evidence that
hypoalbuminemia is important in predicting mortality
in adult patients’. In Acute Physiology and Chronic
Health Evaluation III (APACHE III) score, serum
albumin level is a component of the scoring system*.
There are few studies evaluating the prognostic value
of serum albumin and pediatric
patients>®.

free

in neonates

Lactate is a terminal product of the anaerobic
metabolism of glucose. It is increased in situations of
tissue hypoxia-ischemia which may result from
respiratory or circulatory disorders. Studies have
shown that lactate levels have correlated with
mortality in critically ill infants and preterms’.
However, both lactate and albumin levels are not
included in mortality scoring systems.

We hypotesized that; low albumin synthesis due to
immaturity in preterm infants contributes to their
preterm morbidity and mortality by causing
insufficient intravascular volume and therefore
reduced blood flow to the end organs. We aimed to
investigate the relationship between serum albumin
levels and mortality and preterm morbidities in
preterm infants. For this purpose; we compared
lactate, which is claimed to be important in predicting
preterm mortality and morbidity, with albumin level.

MATERIALS AND METHODS

Sample

The study was conducted retrospectively in Neonatal
Intensive Care Unit of Health Sciences University,
Adana City Training and Research Hospital. The
records of 300 infants born before 32 weeks of
gestation who were hospitalized between March 2017
and March 2020 were analyzed. Approval was
obtained from the local ethics committee of the
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Adana City Training and Research Hospital (Number
of meetings: 45, Date: 04.12.2019, Decission no:
627). The cases were obtained from the hospital
database. In our clinic, all data of babies are recorded
in the electronic information system. The daily
clinical course and diagnoses of babies are recorded
in the system by neonatal specialists.

Congenital malformation or chromosomal anomaly,
hydrops fetalis, chylothorax, congenital heart and
kidney disease, suspected metabolic and genetic
disease, babies who died within the first week of life,
babies whose albumin levels were not measured
within the first three days of life and babies born
outside were excluded from the study.

Procedure

The mothers’ diagnoses of hypertension, gestational
diabetes mellitus, preeclampsia-eclampsia, preterm
rupture of membranes (rupture of membranes before
37 gestational week, PROM), preterm and prolonged
rupture of membranes (time from rupture of
membranes to birth > 18 hours, PPROM) and giving
antenatal corticosteroid (ANC) to the mother were
recorded. The babies gestational age (as confirmed by
last menstrual petiod and/or ultrasonography), birth
weight, sex, fifth minute Apgar score, presence of
small for gestational age (SGA), blood gases at
admission,  hematological ~and  biochemical
parameters, albumin values, presence of respiratory
distress (RDS) and degree, need of surfactant
treatment and numbers of surfactant administration,
need of mechanical ventilation and duration of
ventilation, premature morbidity [(sepsis, patent
ductus arteriosus (PDA) which required treatment,
bronchopulmonary dysplasia (BPD), necrotizing
enterocolitis (NEC), retinopathy of prematurity
(ROP), intraventricular  hemorrthage = (IVH),
periventricular leucomalasia (PVL)], duration of total
parenteral nutrition (TPN) and death before
discharge were recorded.

Serum albumin measurement and selection
of groups

Serum albumin concentration was measured with
bromocresol green binding method (Beckman
Coulter, Beckman Coulter Inc., USA). In our clinic,
the earliest biochemical test is performed within the
first three days. The patients were divided into three
groups according to albumin level. Plasma albumin
levels < 2.5 g/dL wete defined as Group 1, between
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2.6 and 3 g/dL as Group 2 and > 3 g/dL as Group
36 The babies born before 28 weeks of gestation
were analysed as a subgroup. Groups were compared
in terms of preterm morbidity and mortality.

Statistical analysis

Categorical variables were expressed as numbers and
percentages, whereas continuous variables were
summarized as mean and standard deviation and as
median and IQR where appropriate. Chi-square test
was used to compare categorical variables between
the groups. The normality of distribution for
continuous variables was confirmed with the Shapiro
Wilk test. For comparison of continuous variables
between two groups (i.e., mortality status), the
Student's t-test (albumin, lowest albumin) or Mann-
Whitney U test (base excess, lactate, C-reactive
protein, procalcitonin) was used depending on
whether the statistical hypotheses were fulfilled or
not. For comparison of continuous variables between
Albumin groups, Oneway ANOVA (pH, albumin,
gestational week, birth weight) or Kruskal Wallis test
(base  excess, lactate, C-reactive  protein,
procalcitonin) was used depending on whether the
statistical hypotheses were fulfilled or not. For
normally distributed data, regarding the homogeneity
of variances, Tukey or Games-Howell tests were used
for multiple comparisons of groups. For non-
normally distributed data, Bonferroni adjusted Mann

Table 1. Characteristics of groups

Albumin level and preterm morbidities

Whitney U test was used for multiple compatisons of
groups. A receiver operator characteristic (ROC)
curve analysis was performed in order to identify the
optimal cut-off points for the lowest albumin,
Albumin and Lactate levels to predict mortality. All
analyses were performed using IBM SPSS Statistics
Version 20.0 statistical software package. The
statistical level of significance for all tests was

considered to be 0.05.
RESULTS

During the period of study, it was determined that the
476 babies born before 32 weeks of gestation in our
hospital. 101 were referred to other hospitals, 14 were
missing data, 24 were excluded due to congenital
malformation and 37 were excluded because they
were dead within the first week of life. Therefore,
study group included 300 patients who met the
inclusion criteria and had full data (Figure 1).

The mean gestational age of the infants was 28.7 £
2.4 weeks, birth weight was 1240 + 405 grams, and
the mean albumin value in the first three days was
3.04 £ 0.50 g/dL. Birth weight, gestational age and
giving ANC to the mother were found to be higher
and mortality was lower for babies in Group 3
compared to other groups (p < 0.001 for all) (Table

1.

Measurements Group 1 Group 2 Group 3 P

(n = 51) (n = 63) (n = 186)
Gestational age*, (weeks) 27.6 3.1 278+ 2.4 293 +20 < 0.001be
Birth weight*, (gram) 1032.9 + 433.4 1070.5 + 337.8 1354.8 £ 376.2 < 0.001bc
Albumin in first 2.24 +£0.21 2.74 £ 0.11 3.36 £ 0.30 < 0.0012be
three days*, (g/dL)
Female, n (%) 24 (47.1) 28 (44.4) 79 (42.5) 0.835
APGAR at 5th minute 25 (49) 31 (49.2) 143 (76.9) < 0.001bc
> 7, n (%)
ANC, n (%) 14 (27.5) 19 (30.2) 96 (51.6) < 0.001b<
Preeclampsia, n (%) 2 (3.9) 10 (15.9) 25 (13.4) 0.118
PROM, n (%) 3 (5.9 5(7.9) 23 (12.4) 0.315
PPROM n (%) 239 232 24 (12.9) 0.027
Chorioamnionitis, n (7o) 3 (5.9) 3 4.8) 122 0.299
Gestational diabetes, n (76) 0 (0.0) 2(32) 8 (4.3) 0.419

a: p<0.05 for Group1 vs Group2, b: p<0.05 for Group1 vs Group3, c: p<0.05 for Group2 vs Group3.

* Mean T Standart deviation,

ANC: Antenatal corticosteroid (defined as receiving full-dose antenatal corticosteroid therap), PROM: Preterm rupture of membranes,

PPROM: Preterm and prolonged rupture of membranes.
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gestation in study period 476

Newborns born before 32 weeks of

l

300 newborns
suitable for inclusion

Figure 1. Flow chart of patient selection
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101 were referred to another hospital
(lack of adequate incubators/ventilators,
needs of cardiac surgery)

14 missing data

37 death in the first week of life;
16 immaturity, 7 anencephaly,

2 diaphragmatic hernia, 4 severe
asphyxia, 8 neonatal sepsis

24 congenital anomaly/disease or
syndrome;

1 encephalocele, 3 meningomyelocele, 2
congenital hydrocephalus,

1 ileal atresia, 1 duodenal atresia, 2
eusophagus atresia,

1 trisomy 18, 2 trisomy 21,

1 ichthyosis, 1 epidermolysis bullosa,

1 hydrops fetalis, 7 cyanotic heart defect,
1 congenital metabolic disease,

Table 2. Laboratory results of the groups based on the albumin level at day 0-3

Measurements * Group 1 Group 2 Group 3 P

(n = 51) (n = 63) (n = 186)
Blood gases at 1t hour
pH 7.24 £ 0.14 7.24 £ 0.11 7.27 £0.11 0.079
Base excess -5.62 + 4.45 -4.17 + 4.87 -2.36 + 4.52 < 0.001b
Lactate (mmol/L) 5.17 £ 3.86 4.55 + 4.36 3221252 < 0.001b
2-3. day
Albumin (g/dL) 2.24£0.21 2.74 £ 0.11 3.36 £ 0.30 < 0.001
CRP (mg/L) 11.1 £29.7 46%75 33%128 < 0.001bc
PCT (ng/mL) 23.1+254 13.6 £17.0 10.2 £ 19.6 0.013b
Lowest albumin (¢/dL) 217 %029 2.51+ 0.30 311 %045 < 0.0012bc

a: p<0.05 for Group1 vs Group2, b: p<0.05 for Group1 vs Group3, c: p<0.05 for Group2 vs Group3

*Mean t Standard deviation

CRP: C-reactive protein, PCT: Procalcitonin

The relationship between lactate, which is an
important indicator in mortality, and the albumin
values within the first three days and the lowest
albumin value, were calculated with the ROC cutrve.
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It was observed that lowest albumin level was more
sensitive in monitoring the clinical course than lactate

(Figure 2).
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Figure 2. ROC curve of serum albumin and lactate
level to evaluate the probability of mortality (AUC
for albumin level measured within the first three
days 0.794, AUC for lowest albumin level 0.863,

AUC for serum lactate level 0.67).

Albumin level and preterm morbidities

In predicting mortality, it was obtained that the
sensitivity of the albumin level in the first three days
was 74.4% and the specificity was 73.2% (cut-off <
2.9 g/dL), the sensitivity of the lowest albumin level
was 90.7% and the specificity was 70.1% (cut-off <
2.65 g/dL), the sensitivity of the lactate level was
67.4% and the specificity was 63.3% (cut of > 3.1
mmol/L). According to that, although albumin
appears to be more sensitive and specific than lactate
in predicting mortality, additional analyzes were
performed to evaluate whether the mortality was
related to albumin level or to the fact that the mean
gestational age and birth weight of the babies of
Group 3 who were higher than the other groups. The
mean of albumin levels in the first three days and the
mean of the lowest albumin values were significantly
lower in dead babies, but the birth weight and
gestational age of the babies who dead were
significantly lower than the surviving babies (p <
0.001 for all) (Table 3 and 4).

Table 3. Examining the relationship between mortality and albumin level

Measurements Discharged Exitus P
(n = 257) (n =43)

Lowest albumin level (g/dL)* 293+ 0.5 220% 0.4 < 0.001

Albumin level on third day (g/dL)* 312%0.5 2.57 £ 0.46 < 0.001

Lactate on admission (mmol/L)** 2.5 (2.15) 42 (4.7) < 0.001

Birth weight (gram)* 1315.2 £ 372.4 793.3 + 291.3 < 0.001

Gestational week (week)* 292+20 258 £ 2.7 < 0.001

*Mean t Standard deviation
** median (IQR)

Table 4. Sensitivity and specificity of lowest albumin in predicting mortality, based on albumin level in the first

three days and lactate level

Measurements Cut-off value Sensitivity (%) Specificity (%) AUC (95% CI for AUC)
Whole group

Lowest albumin < 2.65 90.7 70.1 0.863 (0.811-0.916)
(g/dL)

Albumin in the first <29 74.4 73.2 0.794 (0.720-0.867)
three days (g/dL)

Lactate (mmol/L) >3.107 67.4 63.3 0.670 (0.583-0.7506)
<28 gestational week

Lowest albumin

(g/dL) <245 80.0 66.7 0.814 (0.733-0.894)
Albumin in the first <28 74.3 72.6 0.753 (0.657-0.850)
three days (g/dL)

Lactate (mmol/L) > 3.10 74.3 64.2 0.713 (0.617-0.809)

131




Elatas et al.

In the analysis of infants born before 28 weeks of
gestation showed that the sensitivity of the albumin
level in the first three days was 74.3% and the
specificity was 72.6% (cut-off < 2.8 g/dL), the
sensitivity of the lowest albumin level was 80% and
specificity was 66.7% (cut-off < 2.45 g/dL), the
sensitivity of the lactate level was 74.3% and the
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specificity was 64.2% (cut-off > 3.1 mmol/L) in
predicting mortality (Table 4). The mean albumin
level of 130 infants < 28 weeks was 2.88 = 0.49 g/dL.
Of these, 95 (73%) were discharged and their mean
albumin value was 2.73  0.46 g/dL, 35 (27%) babies
were died and their mean albumin value was 2.17 £

0.41 g/dL (p < 0.001) (Table 5 and 6).

Table 5. Examining the infants born < 28 gestational week

Measurements Group 1 Group Group 3 P

(n = 33) (n=36) (n=61)
Gestational age, weeks* 257+19 26115 27.0+1.3 < 0.001be
Birth weight*, gram 815.5 + 213.1 901.7 + 231.9 1057.2 £ 262.6 < 0.001bsc
Albumin in the first three days*, 2.21+0.23 2.75+0.11 3.31%£0.23 < 0.0012bec
(g/dL)
Lowest albumin level (g/dL) 212%0.24 2.45%0.35 2.91 %048 < 0.0012bsc
Lactate (mmol/L) ** 4.3 (4.85) 2.85 (4.27) 2.5 (2.2) 0.231
Mortality, n (%) 19 (57.6) 10 (27.8) 6(9.8) < 0.001ab

a: p<0.05 for Group1 vs Group2, b: p<0.05 for Group1 vs Group3, c: p<0.05 for Group2 vs Group3

*Mean t Standard deviation
** median (IQR)

Table 6. Examining the relationship between mortality and albumin level in babies < 28 gestational week

Measurements Discharged Exitus P

(n = 95) (n = 35)
Lowest albumin level (g/dL)* 3.00 £ 0.46 2.56 £ 0.47 < 0.001
Albumin level in the first three days (g/dL)* 2.73 £ 0.46 217 £0.41 < 0.001
Lactate on admission (mmol/L)** 24 (2.5) 5.1 (4.2) < 0.001
Birth weight (gram)* 1042.5 £ 230.2 709.1 £174.3 < 0.001
Gestational week (week) 27.0%1.1 248 + 1.8 < 0.001

In infants who died, albumin level was found to be
lower and lactat level was higher but, the gestational
age and birth weight of these babies were also low
significantly. The relationship between lactate and
albumin levels in the first three days in these infants
was calculated with the ROC curve (AUC for
albumin level measured in the first three days: 0.753,
AUC for the lowest albumin level: 0.814, AUC for
serum lactate level: 0.713) (Figure 2).

In Group 3, the rate of infants receiving TPN,
presence of early and late neonatal sepsis, RDS, PDA,
and BPD were found to be lower compared to other
groups (p < 0.001 for all). In terms of severe IVH
development, the groups were found to be similar.
The rate of PVL in Group 3 was lower than that of
the other groups (p < 0.001).

NEC rate in Group 3 was found to be significantly
lower than the other groups (p < 0.001). The 15
patient which had a history of NEC, five (9.8%) were
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in Group 1, six (9.5%) were in Group 2, and four
(2.2%) were in Group 3.
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Figure 3. ROC cutve of serum albumin and lactate
level to evaluate the probability of mortality in
infants < 28 weeks (AUC for albumin level
measured within the first three days 0.753, AUC for
lowest albumin level 0.814, AUC for serum lactate
level 0.713).
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All five (100%) patients with a history of NEC
surgery were identified as patients in Group 1. In
Group 3 the ROP rate was found to be significantly

lower than the other groups (p = 0.002). However,
there was no ROP stage 3 and 4 in the whole group
(Table 7).

Table 7. Comparison of morbidity of the groups and albumin level in the first three days

Measurements Group 1 Group 2 Group 3 P

(n =51) (n = 63) (n = 186)
RDS, n (%) 39 (76.5) 47 (74.6) 67 (36) <0.001b<
Surfactant 9(24.3) 9(19.1) 8(12.1) 0.099
(= 2 dose), n (%)
Severe IVH, n(%) 16 (72.7) 5 (41.7) 6 (60) 0.205
NEC, n (%) 509.8) 10 (15.9) 5(2.7) 0.001¢
PDA, n (%) 28 (54.9) 26 (41.3) 11 (5.9) <0.001b<
Invasive MV, n (%) 41 (80.4) 51 (81) 52 (28) <0.001be
Duration MV, day (median, IQR) 7 (13) 4 (11) 2 (4) <0.001be
Early sepsis, n (%) 48 (94.1) 61 (96.8) 145 (78) <0.001b<
Early culture positive, n (%) 4 (1.8) 6 (9.5) 5(2.7) 0.059
Late sepsis, n (%) 28 (54.9) 43 (68.3) 44 (23.7) <0.001be
Late culture positive, n (%) 3 (5.9 13 (20.6) 13 (7) 0.004¢
PVL, n (%) 16 (31.4) 7 (11.1) 9 (4.8) <0.0012b
BPD, n (%) 9 (17.6) 20 (31.7) 18 (9.7) <0.001¢
ROP (stage 1-2), n (%) 11 (21.6) 14 (22.2) 14 (7.5) 0.002b.
TPN, n (%) 42 (82.4) 56 (88.9) 114 (61.3) <0.001be
TPN duration, days (median, IQR) 11 (11) 9.5 (11) 5(5) <0.001b<

b: p<0.05 for Group1 vs Group3, c: p<0.05 for Group2 vs Group3

RDS: Respiratory distress syndrome, IVH: Intraventicular hemorrhage, NEC: Necrotising enterocolitis, PDA: patent ductus arteriosus,
MV: Mechanical ventilation, PVL: Periventricular leucomalasia, BPD: Bronchopulmonary dysplasia, ROP: Retinopathy of prematurity,

TPN: Total parenteral nutrition.

DISCUSSION

In this study, we evaluated the relationship between
serum albumin levels and preterm morbidity and
mortality in preterm infants. Main findings; Both the
albumin level in the first three days of life and the
lowest albumin level seem to be more sensitive and
specific than lactate in predicting preterm mortality.

There are few studies in the literature showing that
serum albumin level in the first days of life can be
used as an indicator of prognosis in preterm
infants®1%, In our study, it was determined that the
rate of ANC application was the lowest in Group 1,
and rate of RDS was higher than normo-
albuminemic group. Low albumin level may cause
increased alveolo-capillary permeability and increased
protein leakage into the alveolar space. ANC
treatment improves cytostructural maturation of the
lungs and reduces pulmonary protein leakage. Ying et
al.!'' reported in their study that the decrease in serum
albumin within the first day of life was related to the
occurrence of RDS in late-preterm infants. They
claimed that the rate of ANC therapy and albumin
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level higher in non-RDS infants. Bunt et al!?
reported that after ANC administration, albumin
level was higher in the postnatal period, the synthesis
capacity of the liver was well developed in these
babies and prenatal ANC had a tendency to increase
albumin synthesis.

In the analysis of other morbidities of premature
babies it was observed; in the Group 3 the rates of
sepsis, RDS, NEC, BPD, ROP and the duration of
invasive mechanical ventilation were lower. Torer et
al.® showed that a significant relationship between
serum albumin level and mortality in babies born
before the 327d week of gestation. In the same study,
there were no significant relationship found between
serum albumin levels and the duration of mechanical
ventilation and oxygen suppott, the frequency of
PDA, IVH, NEC, ROP, PVL, BPD and the duration
of hospital stay.

In our study, the early and late onset neonatal sepsis
rates were found to be lower in Group 3, which they
had the highest albumin level measured in the first
three days, compared to other groups. In the
comparison of babies who had culture-positive early
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onset sepsis rates were similar between groups, while
culture-positive late onset sepsis was found to be
higher in Group 2. Culture positivity can be detected
in about 33% of neonatal sepsis; the amount of blood
taken for culture is important for the growth of
microorganisms and the number of microorganisms
that cause sepsis in the newborn is low. Therefore,
we think that it is more important to evaluate clinical
sepsis outcomes than the culture positive sepsis. We
found; CRP, PCT and lactate values were lower in
Group 3, which had higher gestational age, birth
weight, and albumin level than the other groups.
Yang et al’, in their retrospective studies in which
they examined late preterm infants, showed that
serum albumin levels were significantly lower in
infants with sepsis and infants who died, and low
serum albumin was associated with severe adverse
outcomes. They reported that this relationship is
more important than other acute phase reactants
(CRP, PCT, platelet, leukocyte count). Abdelaal et
al13  reported that in newborns with sepsis,
hypoalbuminemia is common and low albumin levels
may be associated with poor prognosis. In the same
study, they showed that albumin levels are also a
suitable indicator for the diagnosis and prognosis of
preterm babies with sepsis, and hypoalbuminemia
may be associated with poor clinical course. Akram
et al.'* reported that in the first day of life, low serum
albumin level in preterm neonate significantly
correlate with sepsis and indicate higher risk of
mortality. El-Lahony et al.'> found a significant
relationship between neonatal sepsis and serum
albumin levels. They showed that significant
correlation between serum albumin levels and both
clinical and hematological sepsis scores.

In our studty, the lower mortality rate in Group 3,
may be due to the higher gestational age and birth
weight of Group 3 babies. For this reason, albumin
values in the first three days and the lowest albumin
values were compared between dead and alive babies
and found to be similar. Park et al.!o reported the
birth weight, Apgar scores at 1 and 5 minute, and
serum albumin levels in first days of life were
significantly higher, while the clinical risk index for
babies II score (CRIB II) was significantly lower in
survival group, and gestational age and lowest serum
albumin level in survival group were significantly
higher than infants who died after first week of life.
Contrary to out study, Mortis et al.!l” evaluated the
relationship between the lowest serum albumin level
and mortality in 107 preterm extremely low birth
weight (ELBW) babies. They reported that, there was
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a significant relationship between the lowest albumin
level and mortality, which continued even when birth
weight and gestational age were adjusted. However,
this is a retrospective study and albumin
measurements were not made at standard times.

In our study, all babies in Group 1 who developed
NEC were found to be in an advanced stage (stage 3-
4) NEC and all of them required surgery. Recent
study by Amin et al!® reported the serum
CRP/Albumin rato has a prognostic value in
predicting surgery and mortality in neonates with
NEC. They showed the CRP/Albumin ratio of = 3
on second day after NEC diagnosis, was associated
with a statistically signifcant higher likelihood for

surgery.

High serum lactat level in critically ill children is
associated with worse outcome in critically ill patient
in pediatric intensive care unit. There are few
publications evaluating the relationship of lactate
with mortality in preterms. In a recent study by Tuten
et al.’? they evaluated the effect of serum lactate and
perfusion index on predicting mortality and
morbidity in very low birth weight infants. They
showed that ROP was significantly higher in the
patients with high lactate levels (> 4 mg/dL) at 1%
hour and low-perfusion index levels (< 0.5) at 12
hour of life, BPD was significantly higher in the
patients with low perfusion index (< 0.5) at 1%t hour.
Lactate and perfusion index wvalues were not
significantly correlated with NEC, IVH, PDA, sepsis
and mortality. In our study; the area under the curve
(AUC) for albumin and lactate was calculated as a
mortality determinant and it was observed that
albumin level was more sensitive in monitoring the
clinical course than lactate. We detected; both the
first three days and lowest albumin levels of the
patients were found to be significant in all groups in
terms of mortality and morbidity. However, it was
also considered that this difference could be due to
the higher gestational age and birth weight of Group
3 babies. Mortality was found to be higher in infants
born before 28 weeks, with lower birth weight and
gestational age.

The limitations of our study were the fact that it is
retrospectively designed, the gestational age and
weight of the groups are different, and long-term
morbidities could not be followed.

In conclusion, our study showed that low serum
albumin level in the first three days of life is
associated with the development of preterm
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morbidities such as RDS, PVL, NEC, BPD, ROP in
preterm infants, and there is a relationship between
low albumin and mortality. It may be beneficial to

consider to add

the

serum albumin level to

physiological scores such as SNAPPE II, which
determine disease severity. Prospective studies with
homogeneous groups and higher patient numbers are
needed to determine the importance of adding
albumin to risk estimation scores.

Yazar Katkilari: Calisma konsepti/Tasarime: SG, AE; Veri toplama:
AE, OT; Veri analizi ve yorumlama: SG, AE; Yaz taslag: SG, AE;
Igerigin elestirel incelenmesi: SG, MKM; Son onay ve sorumluluk: AE,
SG, MKM, EKC, OT; Teknik ve malzeme destegi: AE, EKC;
Stpervizyon: SG, MKM; Fon saglama (mevcut ise): yok.

Etik Onay: Bu ¢alisma igin Adana Sehir Egitim ve Arastirma Hastanesi
Klinik Aragtirmalar Etik Kurulundan 04.12.2019 tarih ve 45/627 sayih
karart ile etik onay alinmustir.

Hakem Degerlendirmesi: Dis bagimsiz.

Cikar Catigmast: Yazatlar ¢ikar catismast beyan etmemislerdir.
Finansal Destek: Yazarlar finansal destek beyan etmemiglerdir.

Author Conttibutions: Concept/Design : SG, AE; Data acquisition:
AE, OT; Data analysis and interpretation: SG, AE; Drafting manuscript:
SG, AFE; Critical revision of manuscript: SG, MKM; Final approval and
accountability: AE, SG, MKM, EKC, OT; Technical or material
support: AE, EKC; Supervision: SG, MKM; Securing funding (if
available): n/a.

Ethical Approval: Ethical approval was obtained for this study from
the Clinical Research Ethics Committee of Adana City Training and
Research Hospital with the decision dated 04.12.2019 and numbered
45/6217.

Peer-review: Externally peer-reviewed.

Contflict of Interest: Authors declared no conflict of interest.
Financial Disclosure: Authors declared no financial support

REFERENCES

6.

Reading RF, Ellis R, Fleetwood A. Plasma albumin
and total protein in babies from birth to eight weeks.
Early Hum Dev. 1990;22:81-7.

Margarson MP, Soni N. Serum albumin: touchstone
or totem? Anaesthesia. 1998;53:789-803.

Vincent JL, Dubois MJ, Navickis RJ, Wilkes MM.
Hypoalbuminemia in acute illness: is there a rationale
for intervention? A meta-analysis of cohort studies
and controlled trials. Ann Surg. 2003;237:319-34.
Knaus WA, Wagner DP, Draper EA, Zimmerman JE,
Bergner M, Bastos PG et al. The APACHE III
prognostic system. Risk prediction of hospital
mortality for critically ill hospitalized adults. Chest.
1991;100:1619-36.

Yang C, Liu Z, Tian M, Xu P, Li B, Yang Q et al.
Relationship between serum albumin levels and
infections in newborn late preterm infants. Med Sci
Monit. 2016;22:92-8.

Torer B, Hanta D, Yapakci E, Gokmen Z,
Parlakgumus A, Gulcan H et al. Association of serum
albumin level and mortality in premature infants. ]
Clin Lab Anal. 2016;30:867-72.
Rodriguez-Balderrama I, Ostia-Garza PJ, Villarreal-

135

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Albumin level and preterm morbidities

Parra RD, Tijerina-Guajardo M. Risk factors and the
relation of lactic acid to neonatal mortality in the first
week of life. Medicina Universitaria. 2016;18:3-9.
Vincent JL, Quintairos E Silva A, Couto L Jr, Taccone
FS. The value of blood lactate kinetics in critically ill
patients: a  systematic Crit  Care.
2016;13:20:257.

Hussain F, Gilshenan K, Gray PH. Does lactate level
in the first 12 hours of life predict mortality in
extremely premature infants? | Paediatr Child Health.
2009;45:263-7.

Watchko JF, Spitzer AR, Clark RH. Prevalence of
hypoalbuminemia and elevated bilirubin/albumin
ratios in a large cohort of infants in the neonatal
intensive care unit. ] Pediatr. 2017;188:280—6.

Ying Q, You XQ, Luo F, Wang JM. Maternal-neonatal
serum albumin level and neonatal respiratory distress
syndrome in late-preterm infants. Front Pediatr.
2021;9:666934.

Bunt JE, Rietveld T, Schierbeek H, Wattimena JL,
Zimmermann 1J, van Goudoever JB. Albumin
synthesis in preterm infants on the first day of life
studied with [1-13C] leucine. Am ] Physiol Liver
Physiol. 2007;292:1157-61.

Abdelaal MA, Donia A, Elsayeh AAK, Al shorbagy
MS. Correlation between serum albumin levels and
neonatal sepsis in preterm infants. Al-Azhar | Pediatr.
2019;22:1-20.

Akram NN, Hussein SA, Abdullah WH. Significance
of measuring serum albumin in preterm neonates
during 1st day of life. Curr Pediatr Res. 2021;25:1082-
88.

El-Lahony DM, El-Sayed HM, Mostafa HM.
Evaluation of serum albumin level among preterm
septicemic newborn infants. Menoufia Med J.
2018;31:1018-22.

Park JH, Chang YS, Ahn SY, Sung SI, Park WS.
Predicting mortality in extremely low birth weight
infants: Comparison between gestational age, birth
weight, Apgar score, CRIB II score, initial and lowest
serum albumin levels. PLoS One. 2018;13:e0192232.
Mortis I, McCallion N, El-Khuffash A, Molloy EJ.
Serum albumin and mortality in very low birth weight
infants. Arch Dis Child Fetal Neonatal Ed.
2008;93:310-2.

Mohd Amin AT, Zaki RA, Friedmacher F, Sharif SP.
C-reactive protein/albumin ratio is a prognostic
indicator for predicting surgical intervention and
mortality in neonates with necrotizing enterocolitis.
Ped Surg Int. 2021;37:881-6.

Tuten A, Dincer E, Topcuoglu S, Sancak S, Akar §,
Hakyemez Toptan H et al. Serum lactate levels and
perfusion index: are these prognostic factors on
mortality and morbidity in very low-birth weight
infants? | Matern Fetal Neonatal Med. 2017;30:1092-
5.

review.


https://pubmed.ncbi.nlm.nih.gov/?term=Wilkes+MM&cauthor_id=12616115
https://pubmed.ncbi.nlm.nih.gov/?term=Zimmerman+JE&cauthor_id=1959406
https://pubmed.ncbi.nlm.nih.gov/?term=Bergner+M&cauthor_id=1959406
https://pubmed.ncbi.nlm.nih.gov/?term=Bergner+M&cauthor_id=1959406
https://pubmed.ncbi.nlm.nih.gov/?term=Bastos+PG&cauthor_id=1959406
https://pubmed.ncbi.nlm.nih.gov/?term=Xu+P&cauthor_id=26747243
https://pubmed.ncbi.nlm.nih.gov/?term=Li+B&cauthor_id=26747243
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+Q&cauthor_id=26747243
https://pubmed.ncbi.nlm.nih.gov/?term=Gokmen+Z&cauthor_id=27074970
https://pubmed.ncbi.nlm.nih.gov/?term=Parlakgumus+A&cauthor_id=27074970
https://pubmed.ncbi.nlm.nih.gov/?term=Gulcan+H&cauthor_id=27074970
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8414569/
https://azjp.journals.ekb.eg/?_action=article&au=165628&_au=Mohamed+Saeed++Al+shorbagy
https://pubmed.ncbi.nlm.nih.gov/?term=Sung+SI&cauthor_id=29438382
https://pubmed.ncbi.nlm.nih.gov/?term=Park+WS&cauthor_id=29438382
https://pubmed.ncbi.nlm.nih.gov/?term=Tuten+A&cauthor_id=27364570
https://pubmed.ncbi.nlm.nih.gov/?term=Dincer+E&cauthor_id=27364570
https://pubmed.ncbi.nlm.nih.gov/?term=Topcuoglu+S&cauthor_id=27364570
https://pubmed.ncbi.nlm.nih.gov/?term=Sancak+S&cauthor_id=27364570
https://pubmed.ncbi.nlm.nih.gov/?term=Akar+S&cauthor_id=27364570
https://pubmed.ncbi.nlm.nih.gov/?term=Hakyemez+Toptan+H&cauthor_id=27364570

	Research
	INTRODUCTION
	MATERIALS AND METHODS
	Sample
	Procedure
	Serum albumin measurement and selection of groups
	Statistical analysis

	RESULTS
	DISCUSSION
	REFERENCES

