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ABSTRACT 

Premature birth is the most common cause of neonatal mortality in 

developed countries (5, 13, 15, 16). Over 80% of all cases of death in 

the world are result of neonatology premature birth (6, 29). The 

complications which are result of preterm birth are 

significant socioeconomic problem and the hyaline membrane disease 

(HMD) is in the leading place. In the field of prenatal medicine 

and neonatology are applied preventive treatments in order to 

reduce the risk of death of preterm newborns. We indicate general 

trends striving to achieve the optimal solution to the issues related to 

the reduction of complications in premature neonates in the countries 

around the world. 
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INTRODUCTION 

In 2010, Blencowe H. et al. classify the 10 countries in the world having the highest number 

of preterm births.  India takes the first place with 3519118 prematurely born infants, which is 

13,0% of the born alive infants there. China takes the second place with about 1,2 million or 

7,8% of the preterm infants worldwide.  Nigeria, Pakistan and Indonesia are respectively on 

3
rd

, 4
th

 and 5
th

 place in this classification with 5,2%, 5,0% and 4,5% of all cases of premature 

births. This classifications includes also the USA, Bangladesh, Philippines, Democratic 

Republic of Congo, taking respectively from 6
th

 to 9
th

 place. Brazil is on the last place with 
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279256 preterm infants, which is 9,2% of the total 3022823 born alive infants in the country. 

The authors summarize that from 74.8 million childbirths in the classified countries, 8,8 

million (11,8%) are preterm.
[3,5]

  

 

Statistical data prove that 8-10% of all pregnancies in Bulgaria end with preterm childbirth. 

Despite the search done in this direction and the efforts made by the obstetricians, during the 

last decade the tendency of increase of the number of preterm childbirths continues.
[14]

  

 

The consequences of preterm childbirth include a number of medico-biological and 

socioeconomic negatives. The researches of Petrou S. et al. analyze the complex of negative 

aspects of preterm childbirth, respectively during the first 5 (2001), and 10 (2005) years of the 

life of premature infants.
[22,23,24]

 The authors summarize that cerebral paralysis occurs with 

higher frequency in prematurely born infants compared to the ones born on the term. The first 

group is characterized with more frequent and durable complications of respiratory diseases 

and sensor deficiencies. The increased morbidity rate related to preterm childbirth affects the 

individual at later age too. This leads to considerable physical disorders of various degrees, 

emotionally and psychologically negative consequences and considerable socioeconomic 

expenditures both for the family and for the society as a whole.     

 

Of great importance for reducing the frequency of preterm childbirths are the adequate and 

specialized prenatal cares. They have to be personalized and to take into account the complex 

of risk predispositions for each separate pregnancy.
[17,18]

 

 

One of the pathological syndromes of the premature newborn infants is exactly related to the 

development of the lungs and it is denoted as hyaline membrane disease (HMD). It is caused 

by insufficiency in the synthesis of a surfactant in combination with the structural immaturity 

of the lungs. It could also be a consequence of a neonatal infection.
[27,28]

 The hyaline 

membrane disease affects 1% of the preterm infants in the world and it is the main reason 

leading to the death of this group of patients.
[26] 

 

 

In medical literature sources the factors increasing, respectively reducing the risk of 

development of HMD, most often are systematized in two groups.  The factors increasing the 

risk of development of HMD are: perinatal asphyxia, mother suffering from diabetes, multiple 

pregnancy;   premature birth (before 28 g.w.). The factors reducing the risk of HMD are: 
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chronic fetal distress; amnionitis; application of corticosteroids and tocolytic therapy for the 

mother. 

 

The clinical manifestation of the HMD occurs either immediately after birth or within 6 hours 

after that. The symptoms showing in the newborn infant with HMD are the following:  

expiratory moaning; epigastric and intercostal draw; nostril breathing; cyanosis - appearance 

of bluish or livid colour of the skin and mucosa which is due to the fact that the tissues located 

near the surface of the skin receive less oxygen saturation,
[8,9]

 there is a possibility of 

development of apnea and/or hypothermia.
[2]

 

 

The hyaline membrane disease often is accompanied by additional complications. Principally, 

they are divided into two groups, respectively – early and later complications.  The early ones 

include: pulmonary edema; infection; intracranial hemorrhage, and periventricular 

leukomalacia; apnea; pulmonary hemorrhage; necrotizing enterocolitis and/or stomach and 

intestinal perforation. Later complications may include: bronchopulmonary dysplasia; 

retinopathy; neurological disorder.
[4]

 

 

The hyaline membrane disease (HMD) is one of the most common complications of the 

preterm childbirth.  HMD develops in preterm infants as a result of primary deficit of 

surfactant. This insufficiency is corrected by means of intratracheal application of exogenous 

surfactant.    For maximum results, the medicine must be applied as soon as possible after the 

birth of the preterm infant.
[11,25] 

 

The surfactant insufficiency upsets the normal anatomy and physiology of the lungs of the 

preterm infants, increasing significantly the risk of developing hyaline membrane disease 

(HMD). This disease most often leads to death of the preterm infants.   

 

The surfactant is applied for treatment and prophylaxis in neonatology, and its main 

properties are: reduction of the surface pressure at the boundary air-water in the alveoli 

intended to prevent the collapse of the alveoli and the distal bronchioles during exhaling; 

reduction of the pressure, required for the expansion of the lungs and improvement of their 

functioning; stabilization of the alveoli and the end bronchioles; prevention of pulmonary 

edema; improvement of the oxygenation; anti-infection protection; others.
[25]

 

 

The application of surfactant replacement therapy in the respiratory syndrome of newborn 

infants is described for the first time by Fujiwara T. in 1980.
[12]

 From that moment on the 
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medication is established as a revolutionary method in the intensive neonatal treatment and 

breathing reanimation.
[20]

 In Bulgaria the application of exogenous surfactant starts in the 

beginning of the 90-ties of 20
th

 century.
[25] 

 

The human surfactant contains phospholipids –Dipalmitoylphosphatidylcholine (DPPtdCho), 

unsaturated phosphatidylcholine, phosphatidylglycerol, phosphatidylinositol and neutral 

lipids, as well as a surfactant binding proteins: SP-A, SP-B, SP-C и SP-D.
[11]

 The main 

component is lecithin. Through monitoring its levels in the amniotic fluid during pregnancy 

the lungs maturity of the fetus is determined.    If the ratio of lecithin and sphingomyelin is 

over 2, it is considered that the fetus maturation is adequate. If the value is less than 1, the risk 

of development hyaline membrane disease is defined as high.
[25]

 

 

The main difference between the natural and synthetic surfactant is exactly that the first one 

has SP-B and SP-C proteins in concentration of 1-2%. This content of protein components 

makes it most alike to the human one, and it is accepted that its application leads to more 

efficient treatment.
[11]

 

 

There is a wide variety of surfactant preparations which are reviewed mainly in two groups – 

synthetically produced and extracts from animal lungs (from bovines, pigs)  The medication is 

used in the medical practice in a number of countries, and in the sales network it can be found 

under different names. Natural surfactant preparations are: Survanta® (USA), Infasurf® 

(USA), Surfacten® (Japan), Alveofact® (Germany), BLES® (Canada), Curosurf® (Italy).
[11]

 

In Bulgaria the most widely used animal surfactant is Curosurf®.
[21] 

 

The application of surfactant is adopted by a number of medical specialists for treatment of 

the hyaline membrane disease, however this therapy often is financially difficult to achieve.    

The high cost of the product is one of the reasons for seeking alternative substitute, but at a 

lower price, for example such as the financially more affordable betamethasone and 

dexamethasone.  Other positive aspect of the corticosteroid application is the search of a 

prophylactic effect on the hyaline membrane disease, which from medical point of view is the 

most preferred preventive method. 

 

In the beginning of the 70-ties, Liggins G. and Howie R., found out that if pregnant women 

threatened by preterm birth are prescribed with corticosteroids, then the probability their 

newborn infant to develop the syndrome of the respiratory distress or HMD is reduced 
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significantly. The applications adopted here are either with betamethasone phosphate or with 

betamethasone acetate. This search as well as the data resultant from it, change the method of 

treatment applied by the physicians in the risk cases of childbirth within the 24
th

 and 36
th

 

gestational week, with the purpose of improving the quality of life of the preterm infants.
[19]

 

 

Corticosteroids have been used in the medical practice for more than 40 years now in the 

cases of risk of preterm birth, with the purpose of allowing the fetus enough time its lungs to 

be developed to the required stage.  Their use also reduces the incidence of Hyaline 

membrane disease in preterm infants, the neonatal morbidity and death rate with about   50 

%.
[10]

  

 

The standard corticosteroid prophylactic therapy in women with risk of premature birth is 

undertaken during 24 and 34 gestational weeks of the pregnancy. The therapy may include 

dexamethasone applied intramuscularly in 4 doses of 6 mg at interval of 12 hours
[1,8]

 or 

betamethasone applied twice per 12 mg at interval of 24 hours. 

 

Both corticosteroid products reduce the risk of perinatal death
[7]

, as well as the risk of 

development of HMD. Dexamethasone is characterized with its greater affinity to the 

glucocorticoid receptors, but betamethasone has longer semi-life which gives it advantage and 

makes it preferred in the medical practice.  From economic point of view the financially more 

affordable dexamethasone prophylaxis versus the surfactant treatment allows for its wider 

application.  

 

The medical community is faced with many other issues as well, one of which is finding the 

most appropriate way to inform the families of preterm infants about the prophylaxis of 

HMD, the risks of development of other disease, and the complications related to it, the 

medications offered in the prenatal and neonatal period, and so on. Other issue is how to 

reduce the hospital stay of this group of patients, as the stay in the neonatal intensive wards is 

associated with increased stress for parents; it is supposed that the preterm infants also feel 

similar distress. It is possible exactly this stress during the neonatal period to be the reason for 

subsequent health and psychic complications or to cause delayed intellectual development. 

The widespread education of the medical professionals in the prophylactic methods aimed at 

achieving maximum risk reduction of development of hyaline membrane disease is one of the 

main goals of the contemporary neonatal medicine.     
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CONCLUSION 

The opinion of the authors, on the basis of the analyzed data, supports the positive 

prophylactic and therapeutic effect of the corticosteroid therapy. Finding the answers to and 

solutions for the existing issues related to the prevention and treatment of HMD will reduce 

the risk of neonatal death rate and will prevent the occurrence and development of additional 

complications accompanying the HMD.   The effective corticosteroid prophylaxis also would 

lead to reduced stay of the newborn infants in the neonatal and intensive hospital wards, and 

respectively better quality of life.   
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