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ABSTRACT

Introduction: This study aimed to evaluate the rate of preterm birth and low birth weight in
neonates having postnatal respiratory failure. Methods: A cross-sectional design was used in the
study. There were 139 neonates with postnatal respiratory failure and 278 neonates without respi-
ratory failure included in the study. Data on comorbidities, gestational age, and mechanical venti-
lation status were collected. Results: Among neonates with respiratory failure, the rate of preterm
birth (< 37 weeks) was 70.5%. The average gestational age and weight of the respiratory failure
group were significantly lower compared to the control group (p < 0.001). Asphyxia, patent ductus
arteriosus, and hyaline membrane were the most common causes of respiratory failure. The rate of
neonates having less than 37 gestational weeks and requiring mechanical ventilation as treatment
for respiratory failure was 73.5%, in which the proportion of neonates born before 32 gestational
weeks was 47.1% (p < 0.001). Conclusion: The rates of preterm birth and low birth weight among
infants with respiratory failure in a tertiary hospital in Vietnam were significantly high. Causes of
preterm birth and low birth weight were preventable and treatable if having appropriate care and
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INTRODUCTION

Respiratory failure is a common phenomenon in
neonates and a main cause of neonatal treatment in
intensive care units. A previous report indicated that
one-third of neonates with respiratory failure who
were hospitalized were preterm infants'. The mor-
tality rate of preterm birth is high in Vietnam. Data
of the World Health Organization (WHO) reported
that 18% of premature babies died in Vietnam in
20122, Hyaline membrane disease, meconium aspira-
tion syndrome, pneumonia, pulmonary hemorrhage,
and congenital heart defects are the leading causes of
respiratory failure>. Previous reports in the litera-
ture have shown that gestational age and birth weight
have bidirectional associations with neonatal respira-
tory failure*~7.

Although preterm birth and low birth weight in
neonates with postnatal respiratory failure are thor-
oughly investigated in the literature, limited evidence
has been found in Vietnam. This study aimed to mea-
sure the rate of preterm birth and low birth weight
in neonates with postnatal respiratory failure in Bach
Mai Hospital, a tertiary hospital in Vietnam. This
information will help clinicians to develop care and
treatment protocols, support resuscitations, and have
appropriate post-natal care after birth in order to limit
complications of postnatal respiratory failure.

METHODS
Study design and participants

A cross-sectional study was conducted at the neonatal
Intensive Care Unit (ICU) at the Department of Pedi-
atrics, Bach Mai Hospital, from 1/2015 to 12/2018. A
total of 417 neonates born in the Department of Ob-
stetrics, Bach Mai Hospital, and then admitted to the
ICU of the Pediatrics Department (Bach Mai Hospi-
tal, between 1/2015 and 12/2018) were included in the
study. They were divided into two groups: 1) the case
group consisting of 139 neonates having postnatal res-
piratory failure; and 2) the control group consisting of
278 neonates hospitalized for other causes instead of
respiratory failure.

Acute respiratory failure is defined as lung dysfunc-
tion which causes failure in balancing oxygen and
carbon dioxide, leading to uncontrolled PaO, (par-
tial pressure of oxygen), PaCO, (partial pressure of
carbon dioxide), and pH in the lungs. Infants with
the following clinical symptoms could be diagnosed
with respiratory failure: 1) Rapid breathing with > 60
breaths/min or slow breathing with < 40 breaths/min;
2) Chest wall retractions or paradoxical movement
of the chest wall; 3) Nasal flaring; 4) Long breathing
or apnea; 5) Cyanosis when breathing; and 6) Apgar
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score at the 1*" and 5" minute after being born (to-
tal score: < 3: severe asphyxia, 4-6 points: mod-

erate asphyxia, > 7: normal). Moreover, results of

blood gas and pulmonary X-ray could be used as sup-
plements®, including: 1) Pa0, < 60mmHg, and/or
PaCO, > 50mmHg and pH < 7.1-7.2; 2) Badly en-
larged bilateral lungs, ground-glass opacity nodules,
or stagnant air in a large bronchus, and even white
lungs occurring if the disease was severe®.

In this study, all newborns with respiratory failure
were diagnosed by pediatricians with at least five years
of experience in the newborn care unit at the Obstet-
rics and Gynecology Department of Bach Mai hospi-
tal. When they were admitted to the neonate ICU of
the Department of Pediatrics, all of them had under-
gone cardiac ultrasound. They were also scanned for
cardiac conditions during the treatment period by pe-
diatric radiologists.

Data sources and measurements

Premature infants were defined as neonates who had
gestational ages less than 37 weeks or less than 259
days. According to gestational age, infants could be
divided into four groups: 1) Extremely preterm (24
to < 28 weeks); 2) Very preterm (28 to < 32 weeks);
3) Preterm infants (32 to < 37 weeks); and Full-term
infants (37 — 42 weeks).

Infants with a birth weight below 2500 g were classi-
fied as low birth weight. They could be categorized
into: 1) Low weight (1,500 g to < 2,500 g); 2) Very low
weight (1,000 g to < 1,500 g); and 3) Extremely low
weight (< 1,000g).

Data about causes of gestational age and low birth
weight, and whether infants received mechanical ven-
tilation or not were also collected.

Statistical Analysis

We compared gestational age and birth weight be-
tween two study groups with and without respiratory
distress. T-test was used to compare the means of
birth weight and gestational age. Chi-squared and
Fisher’s exact tests were used to detect the differences
between both groups. Odds ratio was calculated to
examine the association between low birth weight and
respiratory failure. Two-sided p-value < 0.05 was con-
sidered statistically significant.

Ethical approval

The Institutional Review Board of the Bach Mai
Hospital approved the protocol of this study (Code
3534/QD-BM).
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RESULTS

The mean gestational age of the case group was 34
weeks, which was lower than that of the control group
(mean = 38 weeks) (p < 0.001). The mean weight in
the case group was 2,057 g, which was lower than the
control group (mean = 2,893 g) (p < 0.001). Hya-
line membrane disease occurred on neonates with less
than 32 weeks of gestational age. Asphyxia occurred
in all ages, transient dyspnea predominantly occurred
in full-term infants (37 — 42 weeks), and cardiovascu-
lar disease occurred in gestational age of greater than
32 weeks.

For neonates with respiratory failure, the rate of
preterm infants accounted for 70.5%, of which 42.5%
were born at 32 — 37 weeks of gestation. Preterm birth
was associated with postnatal respiratory failure (p <
0.001).

The percentage of neonates with less than 37 weeks
of gestation requiring mechanical ventilation for res-
piratory failure was 73.5%, of which neonates with
less than 32 weeks of gestation accounted for 47.1%.
Preterm birth was associated with postnatal respi-
ratory failure requiring mechanical ventilation (p <
0.001).

The neonatal group having birth weight less than
2,500 g accounted for 65.5% in the respiratory fail-
ure group. Low birth weight was associated with a
higher risk of postnatal respiratory failure (p < 0.001).
The mean birth weight of the respiratory failure group
was 2,056.9 & 939.3 g, which was significantly lower
than that of the control group (2,893.3 £ 608.6 g) (p
<0.001).

Of the 139 neonates with respiratory failure, 65.5%
had low birth weight (< 2,500 g). Low birth weight
was associated with postnatal respiratory failure (p
< 0.001). The risk of respiratory failure in low birth
weight infants (< 2,500 g) was 5.324 (OR = 5.324, 95%
CI: 3.429 - 8.267) times higher than infants with nor-
mal birth weight.

DISCUSSION

Our study echoed results from the existing literature,
confirming the associations between low birth weight,
preterm birth and respiratory failure among neonates.
In this study, we found a significant high rate of the
above health problems in infants with respiratory fail-
ure condition. Our study suggested several clinical
implications for designing appropriate management
for infants with low birth weight and preterm birth in
the context of a tertiary hospital in Vietnam.

In the current study, the rate of preterm birth in in-
fants with respiratory failure was 70.5%, which was
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Table 1: Gestational age and causes of postnatal respiratory failure (n = 139)

Gestational age < 28" week 28" to <32 week 32" to<37" week 37" - 4277 week

(11 neonates) (28 neonates) (59 neonates) (41 neonates)
Causes n % n % n % n %
Hyaline Membrane 7 63.6% 8 28.6% 0 0% 0 0%
Disease

(15 neonates)

Asphyxia 3 27.3% 7 25% 7 11.9% 5 12.2%

(22 neonates)

Transient dyspnea 0 0% 0 0% 2 3.4% 12 29.3%
(14 neonates)

Pneumonia 0 0% 0 0% 1 1.7% 2 4.9%

(3 neonates)

Patent Ductus 0 0% 0 0% 9 15.2% 13 31.7%
Arteriosus

(22 neonates)

Pulmonary Arterial 0 0% 0 0% 1 1.7% 4 9.8%
Hypertension
(5 neonates)

Sepsis 0 0% 1 3.6% 0 0% 3 7.3%
(4 neonates)
Brain hemorrhages 0 0% 0 0% 1 1.7% 0 0%
(1 neonates)
Hypoglycemia 0 0% 0 0% 7 11.9% 0 0%
(7 neonates)
Other congenital heart 0 0% 0 0% 0 0% 1 2.4%
defects
(1 neonates)
Other diseases 1 9.1% 12 42.8% 31 52.5% 1 2.4%
+ preterm birth
(45 neonates)
Table 2: Distribution of gestational age
Gestational age Gestational age (weeks) Average gestational
Child patient <28 28 to < 32 32t0 <37 37-42 Age (X £ SD)
Respiratory failure (139 neonates) 11 28 59 41 34.02 +4.27
7.9% 20.1% 42.5% 29.5%
Non respiratory failure (278 neonates) 0 1 66 211 38.13 £+ 2.09
0% 0.4% 23.7% 75.9%
p - value <0.001 <0.001
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Table 3: Relation of gestational age and risk of mechanical ventilation, results of treatment

Gestational age

(68 neonates)

Mechanical ventilation

Non mechanical ventilation

(71 neonates)

n % n %
< 28" week 11 16.2 0 0
28"to < 32" week 21 30.9 7 9.9
32/"to < 37" week 18 26.5 41 57.7
374 _ 427 week 18 26.5 23 32.4
p - value <0.001
Table 4: Respiratory and birth weight of children
Weight Birth weight (g) Average weight
(X £ SD)
Group < 1,000 1,000 to < 1,500 to < 2,500 to >
1,500 2,500 3,500 3,500
Respiratory failure 18 24 49 39 9 2,056.9 £ 939.3
(139 neonates)
13% 17.3% 35.2% 28% 6.5%
Non respiratory failure 0 3 70 165 40 2,893.3 + 608.6
(278 neonates)
0.0% 1.1% 25.2% 59.3% 14.4%
p - value <0.001 <0.001
Table 5: Relation of low birth weight and postnatal respiratory failure
Group Respiratory failure Non respiratory failure p OR
(139 neonates) (278 neonates) (95%CI)
Weight n % n %
< 2,500 g (164 neonates) 91 65.5 73 26.3 . 5.324
’ (3.429 - 8.267)
> 2,500g (253 neonates) 48 34,5 205 73.7

significantly higher than that in the non-respiratory
failure group. This rate in our study was higher than
that of a previous study in Vietnam, which reported
that only one-third of premature infants were admit-
ted to the ICU due to respiratory failure!. Accord-
ing to Reuter et al. (2014), respiratory failure might
account for up to 7% of full-term infants; among
those admitted to the neonate ICU, the rate of respi-
ratory failure was 15% in full-term infants and 29% in
preterm infants '°. Moreover, Reuter et al. found that
neonates with less than 34 weeks of gestational age
had a higher rate of respiratory failure '°. Our results
might be higher due to the fact that our patients were
immediately admitted to the ICU after being born at
the Department of Obstetrics of Bach Mai Hospital.
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Low birth weight causes many postpartum diseases,
especially respiratory failure. According to our re-
sults, the proportion of neonates weighing less than
2,500 g and suffering from respiratory failure was
65.5%, which was much higher than those without
respiratory failure. Liu et al. conducted a study
among 205 preterm infants with respiratory failure
Thus, low birth

weight was a risk factor in causing respiratory failure

and also found similar results'!.

among preterm infants. This risk is able to be con-
trolled when pregnancy and maternal disease were
managed strictly.

Of note, our premature infants had higher rates
of hyaline membrane disease, asphyxia, and hypo-
glycemia than those of full-term infants. Our re-

sults were similar to those from study by Donn et al.
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(2006), which showed that hyaline membrane disease
occurred predominantly in neonates < 32 weeks>!2,
Anne Greenough et al. found that the rate of hya-
line membrane disease was 50% among those with less
than 30 weeks of gestational age and only 2% among
infants with the gestation age from 35 to 36 weeks '2.
Jonathan et al. indicated that the rate of pulmonary
arterial hypertension in neonates accounted for 5% —
10% of all congenital heart defect cases. In addition,
there were about 80% of neonates with acute respira-
tory failure having pulmonary arterial hypertension;
approximately 70% of those with less than 30 weeks
of gestation age had patent ductus arteriosus 3.

The results of our study herein also showed that the
rate of preterm infants requiring mechanical ventila-
tion was 73.5% in the case group, which was higher
than that of the control group (67.6%). Among infants
with respiratory failure who had gestation age of less
than 32 weeks, the rate of infants receiving mechanical
ventilation was significantly higher than the rate of in-
fants not requiring non-mechanical ventilation. Thus,
itis necessary to manage pregnancy, maternal disease,
and monitor risk factors of preterm birth. Also, there
is a need for a collaborating mechanism between the
Department of Obstetrics and Department of Pedi-
atrics in neonatal resuscitation and care immediately
after birth.

This study had some limitations. The study design
limits the ability to conclude a causal relationship be-
tween preterm birth, low birth weight, respiratory
failure, and their consequences. Also, only informa-
tion on gestational age, birth weight, causes of respira-
tory failure, and whether or not the outcome was fatal
were collected. Other factors, such as potential risks
during pregnancy or track disease progression., were
not considered. Besides, our study results are not rep-
resentative because this study was conducted at only
one tertiary hospital with small sample size. There-
fore, it is not possible to extrapolate results for all pre-
mature, low birth weight infants with respiratory dis-
tress in Vietnam.

CONCLUSION

The rates of preterm birth and low birth weight among
infants with respiratory failure in a tertiary hospital in
Vietnam were significantly high. Causes of preterm
birth and low birth weight are preventable and treat-
able if having an appropriate care and treatment plan.
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PaCO;: Partial pressure of carbon dioxide
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