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Abstract

Introduction: Low birth weight (LBW) infants have the potential for cognitive deficits, motor delays, cerebral
palsy, and other behavioral and psychological problems. Household expenses and health care system costs can be
reduced by alleviating the burden of LBW. Currently, there are no available data on the maternal characteristics of
very low birth weight (VLBW) and extremely low birth weight (ELBW) incidence in Indonesia.

Method: This was a retrospective analytical observational study with a cross-sectional design. The sample in this
study included all infants born with a birth weight of <1500 grams at Margono Purwokerto Hospital during 2018-
2022. Univariate and bivariate analyses were performed using a significance level of p<0.05.

Results: A total of 65 patients in the ELBW group and 59 patients in the VLBW group were included in this
study. Statistical test results showed no significant differences in the characteristics of age, parity, birth weight
of the infant, criteria for hypertension during pregnancy, criteria for anemia, comorbidities, hospital treatment,
postpartum care, and type of delivery. The variables that differed significantly were anemia (Hb VLBW vs Hb
ELBW; 9.06 vs 8.21) and neonatal outcomes.

Conclusion: There was no difference between the maternal characteristics of the incidence of very low birth
weight and extremely low birth weight, except for anemia. Checking hemoglobin levels in patients with ELBW is
essential for providing appropriate treatment.
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Karakteristik Ibu dengan Bayi Berat Badan Lahir Sangat Rendah dan
Kejadian Berat Badan Lahir Sangat Rendah

Abstrak

Pendahuluan: Bayi dengan berat badan lahir rendah (BBLR) berpotensi mengalami defisit kognitif, keterlambatan
motorik, Cerebral Palsy, serta permasalahan perilaku dan psikologis lainnya. Pengeluaran rumah tangga dan biaya
sistem pelayanan kesehatan dapat dikurangi dengan meringankan beban BBLR. Saat ini belum tersedia data
mengenai karakteristik ibu dengan kejadian berat badan lahir sangat rendah (BBLR) dan berat badan lahir sangat
rendah (BBLSR) di Indonesia.

Metode:Penelitian ini merupakan penelitian observasional analitik retrospektif dengan desain cross-sectional.
Sampel dalam penelitian ini meliputi seluruh bayi yang lahir dengan berat badan lahir <1500 gram di RS Margono
Purwokerto selama tahun 2018-2022. Analisis univariat dan bivariat dilakukan dengan tingkat signifikansi p<0,05.
Hasil:Sebanyak 65 pasien pada kelompok BBLR dan 59 pasien pada kelompok BBLSR dilibatkan dalam
penelitian ini. Hasil uji statistik menunjukkan tidak terdapat perbedaan bermakna pada karakteristik umur, paritas,
berat badan lahir bayi, kriteria hipertensi saat hamil, kriteria anemia, penyakit penyerta, perawatan di rumah sakit,
perawatan nifas, dan jenis persalinan. Variabel yang berbeda secara signifikan adalah anemia (Hb BBLSR vs Hb
BBLR; 9,06 vs 8,21) dan luaran neonatal.

Kesimpulan:Tidak terdapat perbedaan karakteristik ibu terhadap kejadian berat badan lahir sangat rendah dan
berat badan lahir sangat rendah, kecuali anemia. Pemeriksaan kadar hemoglobin pada pasien BBLR sangat penting
untuk memberikan pengobatan yang tepat.

Kata kunci: bayi berat lahir sangat rendah, BBLSR, bayi berat lahir sangat rendah, BBLR
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Introduction

The World Health Organization (WHO)
defines low birth weight (LBW) as a birth
weight of 2500 g regardless of gestational
age. LBW is an important public health
indicator for maternal health, nutrition,
health service delivery, and poverty because
LBW babies have a higher risk of death and
disease immediately after birth and non-
communicable diseases throughout their life.
The pathophysiology of low birth weight
(LBW) remains unclear, although intrauterine
growth retardation (IUGR) and premature
birth are considered causes of LBW."?

The World Health Organization
classifies LBW based on gestational age into
preterm (born before 37 weeks of pregnancy)
and term (born after 37 weeks and before 42
weeks of pregnancy). These categories can
each be separated into two groups based on
whether they are small for gestational age
(SGA) or not. Babies with low birth weight
can also be classified into very low birth
weight (VLBW) if the birth weight is less than
1500 grams and extremely low birth weight
(ELBW) if the birth weight is less than 1000
grams."® Fetal genetic anomalies have an
incidence of 5%-20% in IUGR cases. Fetal
infection accounts for 5%-10% of ITUGR
cases. The most common causes of IUGR
are cytomegalovirus and toxoplasmosis. The
other infectious agents are varicella-zoster
virus, malaria, syphilis, and herpes simplex.
Fetuses with nonchromosomal congenital
anomalies or specific syndromes may also
experience growth restriction.>?

Maternal morbidity can  disrupt
uteroplacental— fetal blood flow and cause
IUGR. These conditions include chronic
hypertension, gestational or pregestational
diabetes mellitus, systemic lupus
erythematosus, antiphospholipid syndrome,
severe cardiopulmonary or renal disease,
severe anemia and malnutrition, substance
abuse, anti-neoplastic drugs or radiation
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exposure, chronic antepartum hemorrhage,
pre-low gestational age or poor gestational
weight gain, extreme maternal age, short
interpregnancy interval, high altitude
residency, multiple pregnancies, uterine
malformations, and assisted conception.
Maternal morbidity affects fetal growth
through its adverse effects on placental
function. On the other hand, placental and
umbilical cord anomalies can cause IUGR.
Maternal nutritional status can play a role in
approximately 10% of the variation in fetal
weight. Mothers who experience growth
restriction have twice the risk of giving
birth to IUGR neonates.>* The prevalence
of SGA IUGR varies among different
populations. Prevalence rates of SGA IUGR
are higher in resource-poor countries with
the highest burden in South Asia, where up
to 34% of babies are born with SGA IUGR.*
IUGR is found in approximately 3%—7% of
pregnancies. Incidence varies according to
the population studied, gestational age of the
fetus, and whether or not SGA fetuses were
included. It is reported to be 6 times higher
in underdeveloped and developing countries
than in developed countries. Approximately
40% of TUGR cases are idiopathic, with no
identifiable cause. Among the remaining
60% of cases with an identifiable cause, 1/3
are due to genetic disorders and the rest are
secondary to environmental factors.>*

To date, there are no data regarding
maternal characteristics of very low birth
weight (VLBW) and extremely low birth
weight (ELBW) incidence in Indonesia.
Therefore, this research will compare maternal
characteristics in terms of the incidence of
very low birth weight and extremely low
birth weight at Margono Purwokerto Hospital
in 2018-2022.

Method

Cross-sectional study with data from
medical records of patients with babies born
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with a body weight of 1500 g at Margono
Purwokerto Hospital from 2018 to 2022.
The sample size was determined using the
unpaired categorical analytical research
sample size formula and purposive sampling.
Samples will be divided into two groups,
namely, <1000 grams and <1500 grams. The
minimum sample size for the two groups is 60
samples. Data were excluded if the baby was
born with a weight of more than 1500 g or
the medical record data was incomplete. The
variables used in this study were maternal age,
birth order, fetal weight at birth, hypertension
criteria, anemia criteria, comorbidities,
hospital treatment, postpartum care, neonatal
outcomes, pregnancy complications, very
low birth weight, and extremely low birth
weight.

The data obtained were subjected
to univariate and bivariate analyses to
determine the data’s frequency, distribution,
and center. Univariate analysis was carried
out on each variable with the final results
being frequency and mean =+ standard
deviation. Bivariate analysis in this study was
performed to compare the incidence of very
low birth weight and extremely low birth
weight at Margono Purwokerto Hospital in
2018-2022 using the chi-square test if the
chi-square requirements are met with the
alternative Fisher’s exact test for Table 2 2
and Kolmogorov —Smirnov test for tables
other than 2 2. The chi-square requirement
is that there is no expected value less than 5
in 20% of the table. For numerical data, the
p value is tested using the unpaired t- test
if the data are normally distributed, and the
alternative Mann —Whitney test if the data are
not normally distributed. Bivariate analysis
is considered significant if p p<0.05. All data
were processed using SPSS©O version 24.

Results

The total samples used in this study were 124
samples of 65 babies weighing <1000 grams

and 59 babies weighing <1500 grams. A
general description of maternal characteristics
is presented in Table 1. In the group of babies
weighing <1000 grams for the age group <20
years the prevalence was 4 or 6.2%, 20-35
years was 42 or 64.6% and >35 years was 19
or 29.2 %.

Categorical data analysis in table 1
was tested using the Chi Square Test on
the wvariables of parity, gestational age,
and fetal weight at birth as well as the
alternative Kolmogorov —Smirnov test on
the age variable, criteria for hypertension
in pregnancy, and anemia criteria. From the
statistical test results in the research group
above, information on the P value for the
variables age, parity, fetal weight at birth,
criteria for hypertension in pregnancy, and
anemia criteria was greater than 0.05 (P value
>0.05).

Next, a comparison of comorbidities
was performed in the two groups shown in
Table 2. In the <1000 group, mothers with
comorbid anemia were 13 or 20.0%, urinary
tract infections (UTI) were 18 or 27.7%,
hypertension was 37 or 56.9%, bleeding 5
or 7.7%, premature rupture of membranes
13 or 20.0%, premature contractions 14 or
21.5%, tuberculosis (TB) 1 or 1.5%, hepatitis
2 or 3.1%, and Coronavirus Disease 2019
(Covid-19) as much as 1 or 1.5%.

In the <1500 group, mothers with
comorbid anemia were 23 or 39.0%, UTIs
were 19 or 32.2%, hypertension was 31 or
52.5%, bleeding was 5 or 8.5%, premature
rupture of membranes was 7 or 11.9%,
premature contractions were 22 or 37.3%,
tuberculosis was 0 or 0.0%, hepatitis was 0
or 0.0%, and COVID-19 was 0 or 0.0%.

Categorical data analysis in table 2
was tested using the Chi Square statistical
test, namely anemia, UTI, hypertension,
premature rupture of membranes, and
premature contractions, as well as alternative
Fisher’s exact tests, namely bleeding,
tuberculosis, hepatitis, and COVID-19. From
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Table 1 Comparison of Maternal Characteristics

Group
Variable <1000 <1500 Total p-value
N=124
N=65 N=59
Age 1.000
<20 years 4(6.2%) 2(3.4%) 6(4.8%)
20-35 year 42(64.6%) 43(72.9%) 85(68.5%)
>335 year 19(29.2%) 14(23.7%) 33(26.6%)
Parity 0.113
17(26.2%) 20(33.9%) 37(29.8%)
2 26(40.0%) 13(22.0%) 39(31.5%)
13(20.0%) 11(18.6%) 24(19.4%)
>3 9(13.8%) 15(25.4%) 24(19.4%)
Gestational age 0.0001**
23-27 weeks 39(60.0%) 13(22.0%) 52(41.9%)
28-32 weeks 20(30.8%) 30(50.8%) 50(40.3%)
33-36 weeks 6(9.2%) 16(27.1%) 22(17.7%)
Fetal weight at birth 0.075
501-600 grams 13(20.0%) 4(6.8%) 17(13.7%)
601-700 grams 10(15.4%) 20(33.9%) 30(24.2%)
701-800 grams 13(20.0%) 11(18.6%) 24(19.4%)
801-900 grams 14(21.5%) 11(18.6%) 25(20.2%)
901-1000 grams 15(23.1%) 13(22.0%) 28(22.6%)
Criteria for hypertension during pregnancy 0.871
Chronic hypertension 3(4.6%) 1(1.7%) 4(3.2%)
Gstational hypertension 0(0.0%) 7(11.9%) 7(5.6%)
Superimposed preeclampsia 9(13.8%) 4(6.8%) 13(10.5%)
Preeclampsia 4(6.2%) 4(6.8%) 8(6.5%)
Severe preeclampsia berat 9(13.8%) 13(22.0%) 22(17.7%)
Eclampsia 6(9.2%) 2(3.4%) 8(6.5%)
No hypertension 34(52.3%) 28(47.5%) 62(50.0%)
Anemia criteria 0.314
Severe anemia 0(0.0%) 2(3.4%) 2(1.6%)
Moderate anemia 0(0.0%) 1(1.7%) 1(0.8%)
Mild anemia 13(20.0%) 19(32.2%) 32(25.8%)
No anemia 52(80.0%) 37(62.7%) 89(71.8%)

Note: For categorical data, the p-value is calculated based on the chi-square test with the alternative Kolmogorov —Smirnov and
Fisher’s exact tests if the chi-square requirements are not met. Mark
Significance based on p-value <0.05.
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Tabel 2 Perbandingan Komorbid para Kedua Kelompok

Group
Variable <1000 <1500 Total p-value
N=124
N=65 N=59
Anemia 13(20.0%) 23(39.0%) 36(29.0%) 0.020*
Urinary tract infection 18(27.7%) 19(32.2%) 37(29.8%) 0.583
Hipertention 37(56.9%) 31(52.5%) 68(54.8%) 0.624
Bleeding 5(7.7%) 5(8.5%) 10(8.1%) 1.000
Premature rupture of the membrane 13(20.0%) 7(11.9%) 20(16.1%) 0.219
Premature contraction 14(21.5%) 22(37.3%) 36(29.0%) 0.054
TBC 1(1.5%) 0(0.0%) 1(0.8%) 1.000
Hepatitis 2(3.1%) 0(0.0%) 2(1.6%) 0.497
COVID-19 1(1.5%) 0(0.0%) 1(0.8%) 1.000

Note: For categorical data, the p value is calculated based on the chi-square test with the alternative Kolmogorov —Smirnov
and Fisher’s exact tests if the chi-square requirements are not met. Mark
Significance based on p value <0.05

Table 3 Comparison of Hospital Treatment, Post-partum care, and Neonatal Outcomes
between the Two Groups

Group
Variable <1000 <1500 Total p-value
N=124
N=65 N=59
Hospital treatment 0.113
Termination 35(53.8%) 40(67.8%) 75(60.5%)
Konservative 30(46.2%) 19(32.2%) 49(39.5%)
Postpartum care 0.862
Postpartum 42(64.6%) 39(66.1%) 81(65.3%)
Intensive 23(35.4%) 20(33.9%) 42(34.7%)
Neonatal outcomes 0.0001**
Stillbirth 15(23.1%) 5(8.5%) 20(16.1%)
End 23(35.4%) 7(11.9%) 30(24.2%)
PND 27(41.5%) 1(1.7%) 28(22.6%)
Outpatient 0(0.0%) 46(78.0%) 46(37.1%)
The types of Childbirth 0.444
Vaginal 32(49.2%) 25(42.4%) 57(46.0%)
Cesarean section 33(50.8%) 34(57.6%) 67(54.0%)

Note: For categorical data, the p-value is calculated based on the chi-square test with the alternative Kolmogorov —Smirnov
and Fisher’s exact tests if the chi-square requirements are not met. Mark
Significance based on p-value <0.05.
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the results of statistical tests in the research
group above, information on the P value for
the variables UTI, hypertension, bleeding,
premature rupture of membranes, premature
contractions, tuberculosis, hepatitis, and
COVID-19 was greater than 0.05 (P value
>0.05).

Table 3 compares hospital treatment,
postpartum care, neonatal outcomes, and
type of delivery in the two groups. In the
<1000 group, for patients receiving hospital
treatment, the termination category was 35
or 53.8% and conservative was 30 or 46.2%.
For patients with postpartum care in the
postpartum category, there were 42 or 64.6%
and intensive care,there were 23 or 35.4%.
For patients with neonatal outcomes in the
still birth category, there were 15 or 23.1%,
end of life was 23 or 35.4%, perinatal death
(PND) was 27 or 41.5%, and outpatient care
was 0 or 0.0%. For patients with vaginal
delivery, there were 32 or 49.2% and those
with cesarean sections were 33 or 50.8%.

In the <1500 group, for patients with
hospital treatment in the termination category,
there were 40 or 67.8%, and conservative
treatment was 19 or 32.2%. For patients with
postpartum care in the postpartum category,
there were 39 ( 66.1% ) and intensive, 20 (
33.9%. For patients with neonatal outcomes
in the stillbirth category, it was 5 or 8.5%,
end was 7 or 11.9%, PND was 1 or 1.7%,
and outpatient was 46 or 78.0%. For patients
with vaginal delivery, there were 25 ( 42.4%
) and cesarean sections were 34 ( 57.6%.

Categorical data analysis (Table 3)
was tested using the Chi Square Test on the
variables hospital treatment, postpartum care,
neonatal outcomes, and type of delivery. The
results of the statistical tests in the research
group above showed that the P value for the
variables hospital treatment, postpartum
care, and type of delivery was greater than
0.05 (P value> 0.05), which means it is not
significant or not statistically significant,
while the P value for the outcome variable

108

neonates is smaller than 0.05 (P value <0.05),
which means it is significant or statistically
significant.

Discussion

In this study, there were no statistically
significant  differences in  proportions
between the variables age, parity, fetal weight
at birth, hypertension criteria in pregnancy,
and anemia criteria in the <1000 and <1500
groups; therefore, it can be concluded that
the two groups are the same or there are no
differences in characteristics at the start of the
examination. This shows that the two groups
are the same or homogeneous; therefore,
they are suitable for comparison and further
hypothesis testing.

Comparison of maternal comorbidities
in the two groups showed that there were
no statistically significant differences in
proportions between the variables UTI,
hypertension, bleeding, premature rupture
of membranes, premature contractions,
tuberculosis, hepatitis, and COVID-19 in the
<1000 and <1500 groups.

Comorbid hypertension has the highest
frequency (54.8%). Hypertension with
complications, such as eclampsia and
hemolysis syndrome, elevated liver enzymes,
and low platelets (HELLP), was found in
patients when they visited the hospital.
Hypertension was found to be a risk factor
for VLBW and ELBW.** The results showed
that there were no significant differences in
the hypertensive variable. This is in contrast
to other studies that showed a significantly
higher risk for VLBW (32 =9.415; P=0.002)
and ELBW (32 = 4.588; P=0.03).

Hypertension is a common medical
complication of pregnancy and is
characterized by widespread vascular
reactivity that predisposes to acute or chronic
uteroplacental insufficiency, potentially
resulting in prenatal and intrapartum fetal
disorders. This condition can lead to several
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adverse outcomes, such as [IUGR, premature
birth with accompanying complications,
fetal death or an increased risk of perinatal
death, edema, disseminated intravascular
coagulopathy, placental abruption, acute
kidney injury, hemolysis, increased liver
enzymes, and low platelet counts. low, up to
heart failure.>’

Globally, pregnancy hypertension is
the main cause of maternal and perinatal
morbidity and mortality and accounts for
approximately 12% of maternal deaths
worldwide. 5 Preeclampsia, a pregnancy
disorder characterized by hypertension
(>140/90 mmHg) and proteinuria (=300
mg in urine 24 hours), affects 3%—4% of
all pregnancies worldwide. Management of
hypertension in pregnant women is needed to
reduce the incidence of VLBW and ELBW.
Magnesium sulfate can be used to prevent
and reduce eclampsia risk. In addition, low-
dose aspirin reduced the risk of preeclampsia
by 17%, the risk of fetal or neonatal death
by 14%, and the relative risk of preterm
birth by 8%. Calcium supplementation can
also be administered to prevent hypertensive
disorders.®’

In cases of severe hypertension, it needs
to be managed with various agents to lower
blood pressure, such as hydralazine, calcium
channel blockers, methyldopa, diazoxide,
prostacyclin, ketanserin urapidil, prazosin,
isosorbide, and magnesium sulfate.®’

The P value for the anemia variable
was smaller than 0.05 (P value <0.05),
which means that there was a statistically
significant difference in proportion between
the anemia variable in the <1000 and <1500
groups. These results agree with research
conducted by Rocha et al., who showed
that of 106 ELBW samples, 34 (32%) had
anemia.® Lower blood hemoglobin (Hb)
levels can reduce oxygen-carrying capacity
to tissues and result in higher levels of organ
dysfunction, including heart failure and
inflammatory diseases.®’ Kanya et al. stated

that low birth weight, mechanical ventilation,
and hypotensive shock predict mortality in
ELBW neonates, whereas low birth weight,
lack of antenatal steroids, birth asphyxia,
ventilation, and duration of oxygen therapy
are predictors of major morbidity.’

Based on the development of anemia of
prematurity, various factors play a role. One
of the main causes of anemia of prematurity,
especially in babies with very low birth
weight (LBW, <1500 g), is a decrease in
blood volume in the first few weeks of life,
which ranges from 8.2 to 36.7 ml/kg per
week.3!”  Approximately 40% of VLBW
babies and 90% of ELBW babies require
red blood transfusions during the postnatal
hospitalization period. In addition, decreased
iron stores and low erythropoietin (EPO)
levels influence the severity of anemia in
prematurity.’!°

A impact of anemia of prematurity is iron
deficiency. Iron is present in three forms in the
baby’s body. Most is present in erythrocytes
as Hb (~66%-80%), the remainder is stored
as ferritin and hemosiderin in the liver and
spleen (~15%), and ~10% as circulating
nonheme-storage iron bound to transferrin."
Iron flux is regulated by hepcidin, a negative
regulator of iron that acts by limiting
intestinal absorption and increasing iron
retention in reticuloendothelial cells, via
ferroportin (Fpn) or a transmembrane protein
present in enterocytes and macrophages.
The release of free iron via Fpn is important
for iron absorption, recycling, and overall
iron alignment. Transcription of hepcidin
mRNA in the liver is inhibited under anemia
conditions, resulting in increased absorption
of iron from the duodenum and release of
iron from macrophages.'''?

Most intrauterine iron transfers (75%)
occur in the third trimester. ELBW babies
are born before the third trimester of
pregnancy; therefore, they do not receive
vertical transfer of maternal iron stores and
most of the fetal erythropoiesis occurs in the
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womb."" Other maternal conditions such as
obesity, gestational diabetes, hypertension,
and placental failure in IUGR also limit
iron transfer to the fetus.!"® Nearly 17% of
premature babies are iron deficient at birth.
Hb levels increase consistently by 0.21 g/dL
between 22 and 40 weeks of gestation in the
uterus. Fetal iron accumulates at 1.6-2.0 mg/
kg/day and at birth, the total body iron stores
are around 75 mg/kg, with 80% of total body
iron contained in red blood cells at birth."

The lifespan of red blood cells (RBC)
is shorter in premature babies (~70 days)
compared to adult RBC (~120 days). The
need for increased RBC mass and expansion
of circulating blood volume is also very
much needed by premature babies as much
as almost 3.47 mg of elemental iron per
gram of Hb synthesized.'''* Red blood cell
transfusions help reduce iron losses and can
provide 0.5—1 mg iron per mL transfusion.'

In this study, treatment with termination
was mostly performed in both groups. One of
the reasons for termination is comorbidities
such as hypertension. Termination is the
definitive treatment for cases of preeclampsia
regardless of gestational age. Induction
of labor is used to terminate pregnancy in
hypertensive mothers.”'> A study showed
that the incidence of ELBW and VLBW is
related to the management of serious cases of
preeclampsia and eclampsia requiring active
action in the form of immediate termination
of pregnancy regardless of gestational age
and estimated fetal weight. This results in the
birth of babies with low birth weight."

There was no statistically significant
difference in proportion between the
variables of hospital treatment, post-partum
care, and type of delivery in the <1000 and
<1500 groups. In contrast to the outcomes
of neonates, which showed significant
differences in proportions. Most ELBW cases
die during the perinatal period. Perinatal
death is defined as fetal death after 28
weeks of pregnancy and before 7 days after
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delivery.'® The high mortality rate indicates
the fragility of the ELBW group. Respiratory
distress syndrome (RDS), intraventricular
hemorrhage, pulmonary hemorrhage, and
sepsis are the main causes of death, whereas
RDS, hyperbilirubinemia, and sepsis are
the most common morbidities during the
neonatal period.!'s!”

Conclusion

There was no difference between the maternal
characteristics of the incidence of very low
birth weight and extremely low birth weight,
except for anemia. Checking hemoglobin
levels in patients with ELBW is essential for
providing appropriate treatment.
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