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ABSTRACT 

Objective: This study aims to explored the rates of complications related to preterm infants; characteristics of treatment, and the 

mortality of  preterm infants 26 – 34 weeks gestation in Children hospital 2 (Vietnam). Methods: We retrospectively enrolled 215 

preterm infants 26 – 34 weeks gestation entered Neonatology and Neonatal Resuscitation within 72 hours after birth. The 

complications related to preterm infants, characteristics of treatment, and the mortality was analyzed. Results: The incidence of 

complications related to preterm infants: respiratory distress syndrome (80%), chronic lung disease (9.3%), symptomatic patent 

ductus arteriosus (14.4%), late-onset sepsis (58.6%), late-onset pneumonia (40.5%), necrotizing enterocolitis (7%), retinopathy of 

prematurity treated by diode laser photocoagulation (1.4%), intraventricular/periventricular haemorrhage (5.6%). The incidence of 

intervention related to preterm: mechanical ventilation (44.2%), respiratory support with CPAP (90.7%), surfactant therapy (39.1%). 

Rates of mortality (10.2%), rates of mortality based on gestational age were 48.3%, 8.1%, and 1% at 26 – 28 weeks, 29 – 31 weeks, 

and 32 – 34 weeks, respectively. Over time from 50 – 80 days, mortality risk of preterm age group 29 – 31 weeks increased 10% 

while the age group 26 – 28 weeks increased by 50%. Conclusion: The high rate of preterm infants hospitalized with a diagnosis of 
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respiratory distress syndrome. High rates of complications related to prematurity, such as late-onset sepsis, nosocomial pneumonia. 

High mortality rates and high mortality risk over time of preterm age group 26 – 28 weeks gestation.  

 

Keywords: preterm infant, complications, mortality 

 

 

1. INTRODUCTION 

Premature death is the leading cause of neonatal mortality and the second leading cause of death from pneumonia in children 

(Moshiro et al., 2019). According to a report of the World Health Organization (WHO) and the United Nations Children's Fund, 

approximately 18,000 newborns die annually in Viet Nam, of which about 35% of deaths are due to premature births and 

complications (Blencowe et al., 2013). Due to the lack of resources at some provincial hospitals, the quality of treatment is limited, 

the referral of the most severely ill newborn, premature babies to higher levels of treatment is common, or referral required of family 

members. 

Since the establishment of the Department of Neonatal Resuscitation at Children's Hospital 2, there has not been any research 

documenting information on the morbidity patterns of newborns in general and preterm neonates in particular, the rate of 

interventions and treatment for each type of illness, complication, and death by gestational age or birth weight. Having this 

information will help to evaluate and reallocate resources at Children's Hospital 2 as well as at provincial hospitals. We aims to 

explored the rates of complications related to preterm infants; characteristics of treatment, and the mortality of  preterm infants 26 – 

34 weeks gestation in Children hospital 2 (Vietnam). 

 

2. MATERIALS AND METHODS 

The study describes a series of cases, conducted from January 2014 to January 2017, at the Department of Neonatology and 

Neonatal Resuscitation of Children's Hospital 2. All premature infants with gestational ages 26 to 34 weeks of admission before 72 

hours of age treated at the Neonatal and Neonatal Resuscitation Department at Children Hospital 2. Sampling all preterm infants 

born to 26 to 34 weeks of gestation hospitalized before 72 hours of age, were treated at the Department of Neonatology and 

Neonatology Department of Children Hospital 2 from January 2014 to January 2017 and meet the selection criteria. 

The main variables of this study are diseases, complications due to preterm birth, and the outcome of treatment will be 

described by frequency and ratio for each gestational age group of 26 - 28 weeks; 29 - 31 weeks; 32 - 34 weeks. Survival analysis by 

Kaplan Meier method estimating the survival probability of premature births over time (Figure 1). 

 

 26-34 week gestational infant 

(n=215) 

 

   

26 – 28 weeks 

(n=29) 

29 – 31 weeks 

(n=87) 

32 – 34 weeks 

(n=99) 

   

 Alive (n=193) 

Death (n=22) 

 

Figure 1 Flow-chart of the patients 

 

3. RESULTS 

The study subjects had an average gestational age of 31 weeks, of which children <32 weeks accounted for 54% of the cases. The 

rate of non-prenatal steroids injection in mothers at risk of preterm birth, and not recorded information on hospital transfer is very 

high, accounting for nearly 85% of cases. The percentage of children transferred from provincial hospitals accounts for almost 60% 

of cases. The rate of diagnosis of preterm birth, endothelial disease district hospital accounts for 75%. The rate of respiratory support 

at hospital transfer is about 85%, of which 14% hospitalized with intubation or masking (Table 1). Average birth weight is of 1570 

grams (Table 2). The average duration of treatment is more days in the preterm group (Figure 2). 
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Table 1 Distribution of general characteristics of the study object (N=215) 

The age group of preterm birth (weeks) 

26 - 28 

29 - 31 

32 – 34 

n (%) 

29 (13.5) 

87 (40.5) 

99 (46) 

Weight at birth (grams) 

< 1000 

1000 – 1499 

≥ 1500 

 

5 (2.3) 

76 (35.4) 

134 (62.3) 

Sex 

Male 

Female 

 

120 (55.8) 

95 (44.2) 

Mother injected prenatal steroids 

Be injected 

Do not inject 

No information 

 

35 (16.3) 

57 (26.5) 

123 (57.2) 

Transferred from hospital 

District hospital 

Pediatric hospital 

Provincial hospital 

 

46 (21.4) 

47 (21.9) 

122 (56.7) 

Diagnosis at the hospital transfer with 

preterm birth 

Endothelial disease 

Neonatal infection 

Pneumonia 

Apnea 

Other (disorders of blood sugar, cerebral 

hemorrhage) 

 

162 (75.4) 

14 (6.5) 

4 (1.9) 

28 (13) 

22 (10.2) 

Respiratory support at hospital transfer 

Breathing air 

Breathe oxygen 

Respiratory support with CPAP  

Squeeze the mask or intubation 

 

32 (14.9) 

124 (57.7) 

29 (13.5) 

30 (13.9) 

Treatment results 

Alive 

Death + severe, patients go home 

 

193 (89.8) 

22 (10.2) 

 

 

 

Figure 2 Average duration of treatment (days) 
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Table 2 The preterm age, weight and hospital stay 

 Medium 
Standard 

deviation 
Median 

Maximum 

value 

Minimum 

value 

Preterm age (weeks) 30.9 2 31 26 34 

Weight (g) 1568.6 348.4 1500 800 2500 

Duration of treatment (days) 28.7 19.7 23 1 123 

 

All preterm infants aged 26 - 28 weeks diagnosed with the endothelial disease, endothelial disease among children 29-31 weeks 

also had a rate of nearly 90% (<0.001). The rate of late-onset sepsis and hospital pneumonia is high at 58.6% and 40.5%, and is 

especially high in children 26-28 weeks, with 93% and 79% (p<0.001) (Figure 3).  

Nasal continuous positive airway pressure as a means of early respiratory support for premature infants with respiratory failure 

and/or endothelial disease, indicated in 90.7% of cases. The rate of general mechanical ventilation is 44.2%, exceptionally high 

among children 26-28 weeks, 86.2% (p <0.001). The surfactant pump rate is nearly 40%. The rate of erythrocyte sedimentation rate 

was at least one time during the hospital stay> 90% in the premature infants 26 - 28 weeks and nearly 50% in the infants <32 weeks 

(p <0.001) (Figure 4). 

 

 

Figure 3 The rate of short-term complications associated with preterm birth (N = 215) 

 

 

Figure 4 The rate of surgical intervention and treatment by age group of preterm birth (N = 215) 
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The overall death rate was 10.2%, the higher the death rate was statistically significant in the premature babies group (p <0.001), 

significantly higher in the age group of premature babies 26-28 weeks, the rate of 48.3%. There were six deaths in the first seven 

days of life (Table 3). Perform Log - Rank test with p = 0.02, suggesting that there is a statistically significant difference in survival 

among three gestational age groups (Table 4). 

 

Table 3 Mortality rate (N=215) 

Mortality rate by age group 

of preterm birth 

General 

N (%) 

26 – 28 

n (%) 

29 - 31 

n (%) 

32 -  34 

n (%) 
p 

Alive 193 (89.8) 15 (51.7) 80 (91.9) 98 (99) 

<0.001 
Dead (6 deaths within the 

first 7 days of life) 
22 (10.2) 14 (48.3) 7 (8.1) 1 (1) 

Total 215 (100) 29 (100) 87 (100) 99 (100) 

 

Table 4 Probability of survival over time (days) patients in 3 age groups of preterm birth 

Age group Dead Expected value 
P 

(log-rank) 

26 – 28 weeks 14 8.81 
 

0.02 
29 – 31 weeks 07 10.11 

32 – 34 weeks 01 3.08 

 

4. DISCUSSION 

The study subjects had an average preterm age of 31 weeks, of which the group <32 weeks was the high-risk group for 

complications and deaths, accounting for nearly 55% of cases. The average birth weight was 1570 grams, of which <1500g 

accounted for 37.7% of cases. The rate of maternal prenatal steroids injection was at very low risk of preterm birth 16.3%, the rate of 

no steroids use, and no information recorded in the referral was very high, accounting for nearly 84% of cases. Very low rates 

compared to the studies of Bolisetty, Mihaela and Wariki were 90% 40.1% and 40% respectively (Milner et al., 2013; Wariki et al., 

2013; Bolisetty et al., 2019). The rate of premature babies transferred from provincial hospitals accounted for 56.7% of the cases in 

which the rate of diagnosing premature - endometrial diseases from the front line accounted for 75%. Children with respiratory 

support when hospitalized accounted for 85% of cases. Referring to the hospital with nasal continuous positive airway pressure 

ventilation or balloon massage was equal, about 14%, this is the high-risk group on the way to the hospital or the more easily-

progressive disease. 

The endothelial disease accounts for 80% of cases, almost matching the diagnosis of the anterior gland with 75% of premature 

births diagnosing endocarditis. The smaller the gestational age, the higher the rate of endometrial disease was statistically 

significant (p <0.001), with 100% in preterm infants 26-28 weeks, 88.5% in infants 28-31 weeks, and 68.7% in the young group 32 - 

34 weeks. This rate is high compared to other studies because our hospital is a place of receiving severe premature disease, 

especially respiratory disease patients in the hospital transferred to us a lot. The rate of late-onset sepsis was 58.6%, this rate in the 

age groups of premature babies 26-28 weeks, 29-31 weeks, and 32-34 weeks were 93.1%, 69%, and 39.4%, respectively. The rate of 

hospital infections (pneumonia, sepsis, meningitis) in Ho Tan Thanh Binh's study was 41.1% (Ho Tan Thanh Binh, 2015); Hossain's 

study at neonatal resuscitation centers in Australia - New Zealand and Canada was 15.1% and 18.7%, subjects of research <32 weeks 

(Hossain et al., 2015). Bolisetty's study the rate of late-onset sepsis among the age groups of 26-28 weeks of preterm birth and 29-

31 weeks was 29% and 9%, respectively (Bolisetty et al., 2019). This rate in our study is much higher than that of other authors due 

to the nature of receiving severe illness transferred from other places, children with respiratory failure, interventions with many 

procedures: mechanical ventilation, surfactant pumps, long-term intravenous feeding, besides that we also found that the density of 

crowded hospital beds, prevention of hospital infections is not good 

The rate of hospital pneumonia is 40.5%, the higher the incidence is in, the younger group, the hospital's pneumonia in the 26-

28 weeks, 29-31 weeks, and 32-34 weeks are 79.3%, respectively. 47.1%, 23.2% difference was statistically significant (p <0.001). High 

rates of pneumonia may be due to prolonged mechanical ventilation. Most children with respiratory endocardial respiratory failure 

are prescribed a late surfactant pump as recommended by the literature, so they cannot be ventilated and extubated early, 

prolonging mechanical ventilation. The study of the author Tang Chi Thuong, the total population of newborns treated at the 
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Neonatal Resuscitation Unit Children's Hospital 1, the rate of pneumonia and sepsis of the hospital is 60.8 % and 36% (Tang Chi 

Thuong, 2009). 

Nasal continuous positive airway pressure use rate of 90.7%. We apply nasal continuous positive airway pressure early to most 

premature infants with respiratory failure right from the moment they admitted to the emergency. The hospitalization rate with the 

diagnosis of prematurity is 80.9%, leading to high nasal continuous positive airway pressure. The rates of using nasal continuous 

positive airway pressure in the 26-28 week, 29-31 week, and 32-34 week infants were 79.3%, 96.6%, and 88.9%; the lower rates were 

for smaller gestational ages due to Preterm infants had a high rate of mechanical ventilation at admission. The rate of nasal 

continuous positive airway pressure breathing in the study of Ho Tan Thanh Binh for the age group of preterm birth 28-32 weeks 

was 85.6% (Ho Tan Thanh Binh, 2015). Lutz's study in the age groups of premature birth 29-31 weeks and 32-34 weeks, the 

prevalence of nasal continuous positive airway pressure was 87.4% and 40%, the general rate for all children aged 29-34 week is 

54.9% (Lutz et al., 2013). The study of Bolisetty nasal continuous positive airway pressure use rate of two groups of 26-28 weeks of 

preterm birth and 29-31 weeks of age were 95.2% and 88.2%, respectively (Bolisetty et al., 2019). The rate of mechanical ventilation 

in our study is 44.2%. The rates of mechanical ventilation for each age group of preterm birth 26-28 weeks, 29-31 weeks, and 32-34 

weeks were 86.2%, 48.3%, and 28.3%, respectively. The rate of mechanical ventilation in the study of Ho Tan Thanh Binh for the 

gestational age group of 28 - 32 weeks was 31.1% (the author's study had fewer surfactant pump cases, surfactant indications for 

life-saving treatment, should be ventilated after fewer surfactant pumps) (Ho Tan Thanh Binh, 2015). The rate of mechanical 

ventilation in Lutz's study in the preterm age group of 29 - 31 weeks was 20.3% (Lutz et al., 2013). Bolisetty's study the rate of 

mechanical ventilation of the two groups of 26-28 weeks of preterm birth and 29-31 weeks were 77.8% and 41.6%, respectively 

(Bolisetty et al., 2019). 

There were 174 infants (80.9%) diagnosed with premature labor. Surfactant use in the whole study subjects has 84 children (rate 

of 39.1%); The rate of consumption is higher in the preterm age group and has statistical significance; 65.5%, 44.8%, and 26.3%, 

respectively, for the 26-28 week, 29-31 week and 32-34 week preterm age groups (p = 0.001). The rate of surfactant used in the 

study of author Ho Tan Thanh Binh is 15.6%, much lower than our study and lower than the literature due to the application of 

surfactant for life-saving treatment (Ho Tan Thanh Binh, 2015). The surfactant pump rate in Lutz's study was 27% and 6.4% for the 

29-31 week and preterm gestational age group at 32-34 weeks (Lutz et al., 2013), the Mihaela study was 26% for the birth age group 

(Milner et al., 2013). Premature 26 - 28 weeks. Bolisetty's study the rate of surfactant designation in the two age groups of preterm 

age 26 - 28 weeks and 29 - 31 weeks were 87.2% and 45.3%, respectively (Bolisetty et al., 2019). 

The rate of erythrocyte sedimentation rate at least once in our entire study subjects was 38.1%. The higher the rate of 

erythrocyte sedimentation transmission was the lower at the premature birth and statistically significant (p <0.001). The rate of 

erythrocyte sedimentation transmission in 3 groups of premature babies 26-28 weeks, 29-31 weeks, and 32-34 weeks was 93.1%, 

49.4%, and 12.1%, respectively. Bolisetty's study the rate of erythrocyte sedimentation rate in two groups of premature babies 26-28 

weeks and 29-31 weeks was 69% and 17.8%, respectively. The rate of platelet transfusion at least one time of the entire study 

subjects was 20%. The higher the incidence in the premature birth group, the lower and statistically significant (p <0.001), 

respectively 69%, 24.1%, and 2% in the gestational age groups 26-26 weeks, 29-31 weeks, and 32 - 34 weeks. The rate of fresh 

frozen plasma transfusion of the entire study subjects was 43.7%. The rates of births at 26 - 28 weeks, 29 - 31 weeks, and 32 - 34 

weeks of premature births were 65.5%, 55.2%, 27.3% (Bolisetty et al., 2019). We found that the indication for fresh frozen plasma 

transfusion was highest during the first days after birth, when the coagulation function parameters were abnormal, and the general 

guidelines were not well applied. 

 

5. CONCLUSION 

Some complications related to premature birth have a high rate: respiratory failure due to high hospital admittance, late sepsis, 

hospital pneumonia, leading to high treatment interventions such as the need for support assisted respiration with mechanical 

ventilation, surfactant pump, blood transfusion, total venous feeding. Further studies are needed to assess the nature of late-onset 

sepsis and hospital pneumonia, surfactant treatment results. 

The group of preterm neonates 26 - 28 weeks has a high mortality rate, and the risk of death increases with time, after 50 - 80 

days of treatment, the mortality rate increases by 50%. Need to improve the quality of professional activities of the provincial 

hospitals on respiratory support and intravenous nutrition, limiting the transfer of preterm neonates, especially premature birth of 

respiratory failure due to endothelial diseases. The study has not yet assessed the relevant factors such as antenatal care, antenatal 

care, and management of the frontline; these factors have a significant influence on the outcome of treatment. 
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