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Abstract 
 

Background: Hyaline Membrane Disease (HMD)/Respiratory Distress 

Syndrome (RDS) is the most common lung condition affecting premature babies. 

The inadequate amount of surfactant causes alveoli to collapse when the baby 

breathes out. It is hard for your baby to re-inflate the collapsed alveoli when he 

breathes. The lack of surfactant and resulting inflammation is called. Hyaline 

Membrane Disease (HMD)/Respiratory Distress Syndrome (RDS).



 Aim of the study: to determine the magnitude of Hyaline membrane disease or 

respiratory distress syndrome and identify the risk factors and complication among 

newborn babies in neonatal intensive care unit at Benghazi medical center (BMC). 

Materials and Methods: Case series study. The study was conducted during the 

period between March 2017 to March 2018 of HMD cases at Benghazi medical 

center. A convenient sample of 120 cases diagnosed as HMD. Studied variables 

include the following; gestational age, birth weight, gender, type of pregnancy 

and type of delivery also the data for mothers such as (diabetes mellitus, 

preeclampsia hypothyroidism, receiving of Dexamethasone injection and 

premature rupture of membrane). Also investigation and treatment and finally the 

outcomes of babies. 

Statistical methods: Data were analyzed with SPSS version 17, analysis of 

associations was made with application Chi - square test for categorical variables 

comparison, was applied for test of association P <0.25. P was considered 

statistically significant if ≤ 0.05. 

Results: Female gender was predominant (52%). Most of cases of HMD were 

between 1000 -2000 kg. Among the 120 cases we have (15%) sever HMD and the 

majority of cases have moderate –to sever Hyaline membrane disease 39 (32.5%) 

whereas very sever HMD were observed in nearly 27% of cases. The risk factors 

were history of maternal preeclampsia, maternal diabetes mellitus, prematurity and 

low birth weight babies and neonatal sepsis, all these were found to be very 

common risk factors of HMD. Pearson chi-square test p value highly significant 

of female gender with complications of HMD. Our results observed more than 

half of babies were died. 

 

 

 

 



Conclusion: The risk factors were history of maternal preeclampsia, maternal 

diabetes mellitus, prematurity and low birth weight babies and neonatal sepsis all 

these were found to be very common risk factors of HMD. Also we concluded that 



the cases had premature rupture of membrane, which identified as risk factors of 

hyaline membrane disease. Furthermore, we concluded that highly significant of 

female gender with complications of HMD, such as Pneumothorax, bronco 

pulmonary, dysplasia, intra ventricular hemorrhage and congenital heart diseases 

were common co- morbidities with respiratory distress syndrome, all these could be 

have an association with the development of hyaline membrane disease, finally we 

observed more than half of babies were died this is a warning sign for health 

services. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Introduction 
 

Respiratory Distress Syndrome (RDS) or Hyaline Membrane Disease (HMD) 

is one of the most common causes of neonatal respiratory failure. According to the 

National Neonatal Perinatal Database 2003, HMD was found to affect 1.2% of total 

live births and contributed to 13.5% of total neonatal deaths 
(1).

 

Respiratory distress syndrome or hyaline membrane disease is a main cause 

of morbidity and mortality in the early neonatal period.  Related to the degree of 



prematurity, it occurs in 7% - 50% of neonates. It is also responsible for 30% - 

40% of newborns’ hospital admission 
(2,3).

 

Respiratory distress syndrome is one of the potential risk factors that affect 

the survival time of premature infants 
(4).

 

Whereas Hyaline membrane disease (HMD) is one of the most challenging 

problems in neonatal period both in developing and in industrial countries 
(5).

 

The global number of neonatal deaths declined from 5.0 million in 1990 to 

2.5 million 2018. 7,000 deaths every day in 2018 compared with 14,000 in 1990, 

the risk of a child dying before completing the first year of age was highest in the 

WHO African Region (52 per 1000 live births), over seven times higher than that in 

the WHO European Region (7 per 1000 live births) 
(6).

 

In addition, the infant mortality rate is around 12.6/1,000 live births, It has 

to be reported that, the high rate of the neonatal death is one of the reasons that 

Millennium Development Goal (MDG-4) for reducing under-five mortality by two 

thirds by the year 2015 may not be achieved 
(7).

 Whereas, the infant mortality is the 

most sensitive indicator of population health. High infant mortality rate (IMR) 

reflects the presence of unfavorable social, economic, and environmental conditions 

during the first year of life 
(8).

 

In an effort to reduce infant and child mortality, massive investment has been 

made to improve access to health-care, nutrition, hygiene and sanitation, and 

promote exclusive breastfeeding. As a result, all regions of the world have shown 

reductions in infant mortality rate (IMR) and under-five. However, these 

achievements are challenged by disparities that persist among regions and within 

countries 
(8).

 

About 12 percent of babies born in the United States are preterm, which is 

higher risk of Respiratory distress syndrome (RDS) than in other developed 

countries 
(9).

 About 10 percent of premature babies in the United States develop RDS 

each year. The risk of RDS rises with increasing prematurity. Babies born before 29 

weeks of gestation have a 60 percent chance of developing RDS, but babies born at 



full term rarely develop this condition. Maternal risk factors for preterm birth include 

previous preterm birth, periodontal disease, low maternal body mass, poor prenatal 

care, poverty, being uninsured, and being a member of a minority group 
(10,11,12).

 

Therefore, in this study we aimed to determine the magnitude of the of 

Respiratory Distress Syndrome and identify the risk factors and complications 

among newborn babies in neonatal intensive care unit in Benghazi Medical Center 

(BMC) at Benghazi city to achieve the goal of reduction neonatal deaths via policy 

efforts to promote health of the infant and under 5 children in Benghazi – Libya. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Literature Review 
 

Definition: RDS, formerly known as hyaline membrane disease, occurs in 

incompletely developed lungs and is, therefore, a disease of prematurity. Immature 

lungs are functionally deficient in mature surfactant. The absence of surfactant in 

the liquid film lining of alveoli causes an increase in surface tension and alveolar 

collapse. If not treated, such atelectasis causes an increased work of breathing, 

intrapulmonary shunting, ventilation-perfusion mismatch, hypoxia, and eventual 

respiratory failure 
(13).

 



Epidemiology: Hyaline membrane disease, neonatal infection and prematurity 

are responsible for high morbidity and mortality rates among neonates (2,3,5). 

RDS is seen almost exclusively in preterm infants, before the lungs begin to 

manufacture adequate amounts of surfactant. In fact, the risk of RDS decreases with 

increasing gestational age: 60% of babies born at fewer than 28 weeks’ gestation, 

30% of babies born between 28 and 34 weeks’ gestation, and fewer than 5% of 

babies born after 34 weeks’ gestation develop RDS, Other factors that increase the 

risk of RDS include male sex, maternal gestational diabetes, perinatal asphyxia, 

hypothermia, and multiple gestations. With the advent of therapies for RDS, 

including antenatal steroids and surfactant replacement therapy (SRT), mortality 

from RDS has decreased from nearly 100% to less than 10% in recent years 
(13).

 

For example in Indonesia Hyaline Membrane Disease (HMD) is the leading 

cause of perinatal morbidity and mortality. It is estimated that in Indonesia alone, 

not less than 150,000 prematurely born babies suffer from neonatal respiratory 

distress syndrome each year, most of them due to HMD 
(5).

 

 

Path physiology, causes: genetic, environment. Through the ages, 

infant death has been attributed to an inability of the newborn to adapt to life outside 

the uterus. In the early 20th century, “hyaline membranes were found during autopsy 

in the lungs of infants who died shortly after birth, but never in stillborns. In the 

1920s, Dr. Kurt von Neergaard, a Swiss physiologist, postulated the existence of a 

substance in the lungs that reduces surface tension, allowing the lungs to open. In 

the 1950s, Dr. John Clements, a U.S. pulmonary physiologist, showed that this 

substance was surfactant. Finally, in 1959, Drs. Mary Ellen Avery and Jere Mead, 

both working at Harvard at the time, demonstrated that surfactant was lacking in the 

lungs of premature babies, which was the base cause of the respiratory failure seen 

in some of these infants 
(14).

 Further study on infant respiratory distress syndrome 

(RDS) found that the deficiency of surfactant was a consequence of either 

insufficient production by the immature lungs or a genetic mutation in one of the 



surfactant proteins, SP-B. The rarer genetic form of the disease is not associated with 

premature birth and occurs in full-term babies 
(15).

 

Surfactant is necessary for the tiny lung alveoli to overcome surface tension 

and remain open. Without adequate surfactant, the pressure exerted trying to open 

these alveoli by either the baby’s desperate breathing or by a mechanical ventilator 

ruptures the alveoli, producing an emphysema-like picture, or Pneumothorax, if the 

air escapes outside the lung and is trapped in the chest wall. Extremely premature 

babies may suffer from bleeding into the brain (intraventricular hemorrhage), sepsis, 

and other complications of their immature systems, including neurological and 

developmental damage. In survivors, broncho-pulmonary dysplasia (a chronic 

scarring lung disease marked by prolonged oxygen need) may develop due to oxygen 

toxicity and mechanical ventilation. These complications are related to the severity 

of the disease, birth weight, and gestational age of infants. Smaller babies are at 

greater risk of developing broncho-pulmonary dysplasia 
(16).

 

From literature there are many causes of infant mortality, so among very low birth 

weight infants, the greatest lethal risk is extreme prematurity and hyaline membrane 

diseases 
(5).

 

Respiratory Distress Syndrome (RDS): is the most common lung condition 

affecting premature babies. Premature babies can have both immature lung tissue 

and a lack of surfactant, Hyaline membrane disease due to lung surfactant 

deficiency in the preterm newborn is an important cause of neonatal morbidity and 

mortality. Exogenous lung surfactant has transformed HMD therapy in developed 

countries, but an equivalent benefit has not been accomplished in developing 

countries due to a variety of factors 
(17,18).

 

One of the main causes of respiratory distress was Hyaline membrane disease 

(HMD), Hyaline Membrane Disease (HMD)/ /Respiratory Distress Syndrome 

(RDS), the inadequate amount of surfactant causes alveoli to collapse when the 

baby breathes out. It is hard for your baby to re-inflate the collapsed alveoli when 

he breathes. The lack of surfactant and resulting inflammation is called.  

Hyaline 



Membrane Disease (HMD)/ /Respiratory Distress Syndrome (RDS), the lung of the 

preterm baby is morphologically and functionally immature. Surfactant deficiency 

in the immature lungs causes alveolar instability and collapse, capillary edema 

and the formation of hyaline membrane 
(18).

 

Respiratory distress syndrome is the primary cause of mortality and 

morbidity in preterm newborns. Rate and degree are related to the gestational age 

(GA) and weight of the newborn baby 
(18,19).

 

One of the most common reasons for admission of term neonates to a neonatal 

intensive care unit (NICU) is respiratory distress. The cause may be of pulmonary 

or non-pulmonary origin. The non-pulmonary causes include cardiac, infectious, 

metabolic, central nervous system, and miscellaneous conditions 
(19).

 

Causes of RDS in neonates (19) 

Parenchymal conditions 

Transient tachypnea of the newborn 

● Meconium aspiration syndrome and other aspirations 

● Respiratory distress syndrome 

● Pneumonia 

● Pulmonary edema 

● Pulmonary hemorrhage 

● Pulmonary lymphangiectasia 

 
Developmental abnormalities 

Lobar emphysema 

● Pulmonary sequestration 

● Cystic adenomatoid malformation 

● Congenital diaphragmatic hernia 

● Tracheoesophageal fistula 

● Pulmonary hypoplasia 

 
Air way abnormalities 



Choanal atresia/stenosis 

● Laryngeal web 

● Laryngotracheomalacia or bronchomalacia 

● Subglottic stenosis 

Mechanical abnormalities 

Mechanical abnormalities 

Rib cage anomalies (eg, Jeune syndrome) 

● Pneumothorax 

● Pneumomediastinum 

● Pleural effusion  

● Chylothorax ( 19 ).  

Several maternal and neonatal factors are known to the development of HMD 

in preterm infants. Since the cause of HMD is surfactant deficiency, factor that 

consistently associated with the consistently associated with the development of 

HMD is gestational age of HMD is gestational age. The younger the gestational age, 

the higher possibility of an infant to suffer from HMD, in term infants, the incidence 

of HMD is 0.01%, while in infants less than 30 weeks of gestational age, the 

incidence is approximately 30%. Other risk factors include sex {male to female ratio 

= 1,5 to 2: 1), asphyxia, history of previous HMD, antepartum bleeding twins, 

cesarean section, maternal diabetes 
(5).

 

Furthermore, a recent study in Ethiopia 2017 conducted by Million et al, 

reported premature infants come early into the world and they are born fragile, small 

and weighing less than full term infants. Many of the babies who survive face greater 

risks of significant health problems and disability throughout their lives (i.e, learning 

disabilities, visual and hearing problems, chronic lung disease and other long-term 

diseases) which translate into significant increased costs to healthcare, the economy 

and the broader society 
(5).

 Premature is one of the major causes of infants’ death 

which is not an acute disease and compared to term infants experience more 



difficulty with feeding, blood glucose control, jaundice, temperature instability, 

respiratory distress and sepsis either singly or in combination 
(5).

 

Globally, an estimated 13 million infants are born before 37 completed weeks of 

gestation annually. Rates are generally highest in low and middle income countries 

and increasing in some middle and high income countries , more than 1 in 10 of the 

world’s babies born in 2010 were born prematurely, making an estimated 15 million 

preterm births, of which more than 1 million died as a result of their prematurity 
(4).

 

Preterm birth accounts for 3.1% of all Disability Adjusted Life Years 

(DALYs) in the Global Burden of Disease, more than for HIV and malaria. Also, 

deaths constitute 28% of the 4 million annual new born deaths with 99% of these 

deaths occurring in developing countries. Morbidity, mortality and prolonged 

hospital stay of preterm babies result in significant cost to the health sector, parents 

and the society 
(4).

 

In Ethiopia, according to report of United Nations of children fund, one of the 

main causes of neonatal death is preterm birth accounts for 23% of all other causes 

of neonatal death. Also, Ethiopian Demographic and Health Survey in 2011, high 

rate of neonatal mortality (37 deaths per 1000 live births) is reported and preterm 

birth is believed to be a major and direct cause of neonatal mortality (4). One in 

every 13 babies born in Ethiopia did not survive to celebrate its first birth day and 

one in every eight children died before its fifth birth day. Preterm birth has multiple 

factors whose solutions will not come through a single discovery but rather from an 

array of discoveries addressing multiple biological, clinical, and social behavioral 

risk factors, causal factors linked to preterm birth include medical conditions of the 

mother or fetus, genetic influences, environmental exposure, infertility treatments, 

behavioral and socio-economic factors as well as iatrogenic prematurity. 

Approximately 45–50% of preterm births are idiopathic, 30% are related to preterm 

rupture of membranes and another 15–20% result from medically indicated or 

elective preterm deliveries 
(4).

 



On the other hand, in study in Indonesia reported that maternal illness 

causing chronic fetal distress, such as hypertension or eclampsia, may have a 

protective effect for the development of HMD. Similarly, premature rupture of the 

membrane, especially rupture before the initiation of delivery process, may 

decrease the incidence of HMO. Some of the risk and protective factors are still 

controversial and have not been confirmed in medical literature 
(5).

 

Chronic neonatal lung disease (CNLD) is likely to remain a serious problem 

despite the introduction of surfactant treatment and the use of antenatal 

corticosteroids 
(20).

 

The Factors associated with CNLD can be conveniently divided into four 

groups. The first group relates to birth parameters: young gestational age and male 

sex. The second group relates to the severity of hyaline membrane disease. Severity 

can be gauged by radiographic appearances and ventilator settings during the first 

48 hours, providing the latter are adjusted in a standard way. The third group relates 

to failed recovery from hyaline membrane disease, occurring from day. Abnormal 

healing should manifest as a delay in improvement in ventilator status towards the 

end of the first week. Patent ductus arteriosus is also often seen during this period, 

and is associated with CNLD. The fourth group relates to abnormal radiological gas 

patterns. Neonates developing air leaks are at greater risk of developing CNLD. 

Terminal airway distension may also represent a more minor degree of lung 

barotrauma 
(20).

 

A previous study conducted in University College Hospital, London-UK 

reported the methods and indications of mechanical ventilation for hyaline 

membrane disease by the use of continuous positive airway pressure (CPAP) 

reduces but does not abolish the need for mechanical ventilation in infants who are 

very severely affected by hyaline membrane disease, (the idiopathic respiratory 

distress syndrome of the newborn). Both forms of therapy should be available in 

units caring for the infants 
(21).

 



Regarding the indications for Mechanical Ventilation Because of the 

complications of ventilator therapy, always been very reluctant to use it unless the 

infant's prognosis for intact survival was seriously jeopardized. From experience, 

infants with very severe impairment of gas exchange often survive without 

mechanical ventilation (or CPAP), if carefully managed, and are normal children at 

follow up. The study found that 40% of infants with an arterial oxygen tension 

(Pao2) less than 50 mmHg while breathing more than 90% oxygen survived, as did 

75 % of those with an arterial carbon dioxide tension (Paco2) above 70 mmHg. 

The study concluded that with advances in prenatal detection and treatment of 

infants at risk, and with improved management of infants during spontaneous 

breathing, it is to be hoped that the need for mechanical ventilation for hyaline 

membrane disease will steadily diminish. In the meantime it is important to develop 

techniques of ventilation which will prevent fatal or crippling lung damage while at 

the same time preserving an adequate circulation and oxygen supply to vital organs 

to solve the problem ventilate the infants at much lower peak airway pressures than 

in the past and to reduce the inspired oxygen concentration below 100%. The 

application of this approach appears to have resulted in a large increase in survival 

rate among ventilated infants, and the virtual disappearance of broncho-pulmonary 

dysplasia 
(21).

 

Ethiopia study also demonstrated the major factors that affect the survival time of 

preterm are prenatal Asphyxia, Sepsis, hyaline membrane disease, jaundice, 

Gestational age, temperature and respiratory distress syndrome for time to death of 

premature infants. Preterm infants having prenatal asphyxia, Sepsis, Jaundice, 

Hyaline membrane and respiratory distress syndrome have higher death rate. 

Similarly, preterm with poor health indicators like lower gestational age (26–28) 

weeks and initial temperature, were less likely to survive. To predict and model the 

survival time of premature infants, various baseline parametric regression models 

were applied. Among these, parametric model with log logistic baseline distribution 

is best fitted to predict the survival time of the premature infants 
(4).

 



The study recommended that study the main predictive factors for the 

survival time of premature infants are more of clinical variables. So, health workers 

should be cautious when mother’s born preterm which has prenatal asphyxia, Sepsis, 

Jaundice, hyaline membrane disease and respiratory distress syndrome. The log- 

logistic regression model provides better predictions to the survival probability of 

premature infants’. So, future researchers could make use of this model. Future 

studies also need to assess the level of awareness, treatment and control of these 

risk factors 
(4).

 

A retrospective Indian study in 2008-2014 for 100 babies with hyaline 

membrane disease who were ventilated who required mechanical ventilation for 

HMD concluded that the survival rate in study was 82%. Survival improved with 

increasing gestational age and birth weight. Sepsis, disseminated intra vascular 

coagulation (DIC) and pulmonary hemorrhage were significantly associated with a 

poor outcome and septicemia was the commonest cause of mortality. There was a 

reduced incidence of intra ventricular hemorrhage (IVH) and Pneumothorax 
(1).

 

Many studies confirmed an inverse relationship between RDS and gestational 

age. In contrary much progress in perinatal care, respiratory distress syndrome still 

remains a major neonatal problem 
(22).

 

 

 
It is may have several of the following symptoms: 

 
• Rapid breathing (tachypnea) 

 
• Blue color to skin (cyanosis) 

 
• Pulling in of the ribs and center of the chest with each breath (retraction) 

 
• Uneven abdominal breathing/seesaw breathing 

 
• Grunting (an "ugh" sound with each breath) 

 
• Widening of the nostrils with each breath (nasal flaring). 



There are risk factors of HMD/RDS: 

 
• Premature 

• low and very low birth weight 

• Hypertensive mother or preeclampsia 

• Hypothyroidism mother 

• Infant of Diabetic Mother 

• Male Gender 

• Multiple Gestations 

 
Specific treatment for the baby depends on baby’s medical history, severity of 

HMD/RDS: 

• In mild cases, it can be managed by giving extra oxygen to the baby through a 

tiny catheter placed in baby’s nostrils to deliver oxygen, called a nasal cannula. 

•  In moderate cases, the baby may need Continuous Positive Airway 

Pressure (CPAP). CPAP is oxygen delivered under a small amount of 

pressure usually through little tubes that fit into the nostrils. Delivering 

oxygen under pressure helps keep the baby’s air sacs or alveoli open. 

• In moderate or severe cases, the baby may need mechanical help with breathing. 

This is done by inserting a tiny tube into his wind pipe. This process is called 

intubation. Once incubated, the baby may be placed on a breathing machine 

(Mechanical Ventilator) to administer breaths to the baby. 

• Once the baby is on the Mechanical Ventilator, surfactant (a medication that 

replaces the substance that is lacking in the baby’s lungs) may be administered 

through the airway tube in his wind pipe. This helps the alveoli expand more easily 

(22). 

 

The recovery period is different for all babies. The condition is most severe in 

the first 2 to 3 days after birth 
(22)

. Then the baby gradually needs less added oxygen. 



If a baby has mild disease and has not needed a breathing machine, he may be off 

oxygen in 5-7 days. If a baby has more severe disease, the condition may last 2 to 3 

weeks. The speed of recovery depends on the following: 

• The birth weight and prematurity of the baby. 

 
• The severity of the condition. 

 
• Presence of any infection. 

 
• Presence of any heart condition. 

 
There are short term complication of HMD/RDS: 

(22).
 

 
• Pneumothorax 

 
• Patent Ductous Arterios 

 
• Pulmonary Hemorrhage. 

 
• Intraventricular Hemorrhage 

 
Long term effects are more likely if the condition has been severe or if there have 

been complications. Possible problems may include: 

• Increased severity of colds or other respiratory infections, especially for the first 

two years. 

• Increased sensitivity to lung irritants such as smoke and pollution. 

 
• Greater likelihood of wheezing or other asthma-like problems in childhood. 

 
• Greater likelihood of hospitalization in the first two years of life due to respiratory 

synchial virus (RSV). 

• If the RDS was severe, the baby may have injury and scaring of the lung called 

Chronic Lung Disease 
(22).

 

Clinical assessment of severity and oxygen therapy 



Signs of respiratory distress syndrome (RDS) include: 

• Tachypnea with RR > 60/minutes 

• Nasal flaring 

• Expiratory grunting 

• Retraction of the chest wall (sternal, intercostal, sub-costal) or chest in drawing 

• Central cyanosis (visible when SpO2 is < 85%) (acrocyanosis is quite common 

after birth and it is not related to hypoxemia; difficult to be evaluated in case of 

anemia) 
(18).

 

• Abnormal respiratory sounds can also be associated: 

• Inspiratory stridor 

• Expiratory wheezing / Whistles 

• Various rales at auscultation 

• HR (pulses) and SpO2 measurement by pulse oximeter 

• Re-calibration 1 x/day 

• Change the measurement site every 4-6 hours 

• The measure is poorly reliable in case of poor perfusion due to shock, acidosis or 

hypoxia and in case of edema or anemia. 

The pulse oximeter is the best tool to guide oxygen therapy in children, 

regardless the age. Oxygen should be given to all neonates (at term and premature 

babies) with a saturation <90% in room air. 

 

An excessive or inappropriate use of oxygen (high oxygen flow rate or high 

oxygen saturation) can directly lead to pulmonary lesions and can be related to pre- 

term retinopathy 
(18).

 

When oxygen is being administered, the flow rate should be adjusted to provide the 

minimum flow of oxygen while maintaining the following saturations: 

• 90 to 95% in babies born at term (≥ 37 weeks of pregnancy). 

• 90 to 95% in preterm babies (< 37 weeks of pregnancy). 

If the newborn’s SpO2 is > 95%, the flow has to be progressively reduced. 

Once the SpO2 is > 95% in room air, oxygen can be stopped 
(18).

 



Prevention, treatment and prognosis 

By far the biggest risk factor for respiratory distress syndrome (RDS) is 

prematurity. Preventing premature births could nearly eliminate RDS. Several 

causes of premature birth are preventable by good prenatal care. If the birth cannot 

be delayed beyond 34 weeks, the mother may be given corticosteroid therapy before 

birth, which accelerates fetal lung maturation. High-risk and premature infants 

require prompt attention by a pediatric resuscitation team 
(16).

 Healthcare providers 

may deliver the baby and administer surfactant down the infant airways, either as 

soon as the premature baby is born or when RDS is diagnosed 
(16).

 

The babies can be given respiratory support by mechanical ventilators with 

continuous positive airway pressure (CPAP) designed to prevent the alveoli from 

collapsing.  The use of oxygen has improved the life of many persons with 

respiratory disease. In the 1950s, however, its harmful effects were manifest when 

blindness occurred in premature infants given pure oxygen. As mechanical 

ventilation and critical care became more sophisticated in the 1960s and 1970s, 

neonatal intensive care unit beds became filled with RDS survivors. Although these 

premature infants could be kept alive longer on ventilators, many still died, and those 

who lived often developed broncho-pulmonary dysplasia 
(16).

 

One of the greatest breakthroughs in the fight against lung disease was the 

development of surfactant replacement therapy, which saves these premature infants 

from an almost certain death. Its use has led to a dramatic decrease in mortality from 

nearly 100 percent to less than 10 percent. Typically, infants are able to breathe more 

easily within a few hours of receiving surfactant, and complications such as lung 

rupture are less likely to occur. There is a risk of bleeding into the lungs from 

surfactant treatment, especially in extremely low birth weight infants (those 

weighing less than 1,000 grams). In addition, inhaled nitric oxide can improve 

oxygenation and reduce pulmonary inflammation. When begun soon after birth in 

these premature infants, nitric oxide administration improves the acute disease and 



also reduces the chance of chronic lung disease. As with most drugs, it can also have 

side effects, including an increased risk of bleeding 
(16).

 

 

 

 

 
 

Management 

As management of respiratory distress syndrome (RDS) advances, 

clinicians must continually revise their current practice. The fourth update of 

“European Guidelines for the Management of RDS” by a European panel of 

experienced neonatologists and an expert perinatal obstetrician based on available 

literature up to the end of 2018
(23)

. Optimizing outcome for babies with RDS 

includes prediction of risk of preterm delivery, need for appropriate maternal 

transfer to a perinatal center and timely use of antenatal steroids. Delivery room 

management has become more evidence based, and protocols for lung protection 

including initiation of CPAP and titration of oxygen should be implemented 

immediately after birth. Surfactant replacement therapy is a crucial part of 

management of RDS, and newer protocols for its use recommend early 

administration and avoidance of mechanical ventilation. Methods of maintaining 

babies on non-invasive respiratory support have been further developed and may 

cause less distress and reduce chronic lung disease 
(23).

 

As technology for delivering mechanical ventilation improves, the risk of 

causing lung injury should decrease, although minimizing time spent on mechanical 

ventilation using caffeine and, if necessary, postnatal steroids are also important 

considerations. Protocols for optimizing general care of infants with RDS are also 

essential with good temperature control, careful fluid and nutritional management, 

maintenance of perfusion and judicious use of antibiotics all being important 

determinants of best outcome 
(23).

 

Currently recommended treatment modalities for HMD include oxygen 

therapy, Continuous Positive Airway Pressure (CPAP), surfactant therapy and 



mechanical ventilation. Though most babies can be successfully managed with non- 

invasive therapy like nasal cannula oxygen and CPAP, mechanical ventilation is 

required for severe RDS. With the establishment of tertiary neonatal units, these 

treatment modalities are practiced both in the private and government sector in the 

country. Studies from apex institutes in the country have reported the profile and 

outcome of babies with hyaline membrane disease needing assisted ventilation. 

Here have been no studies from regional medical college. It is in this background 

that this study was undertaken to analyze the short term outcome of both preterm 

and term babies requiring assisted ventilation for HMD and report the 

complications contributing to morbidity and mortality of these patients from a 

regional medical college with limited resources 
(1).

 

According to European Consensus Guidelines on the management of RDS 

surfactant therapy reported that surfactant therapy plays an essential role in 

management of RDS as it reduces Pneumothorax and improves survival. However, 

intratracheal administration requires skill and may cause harm, particularly if 

uncontrolled positive pressure is applied to the newborn lung. Prior to 2013, 

prophylactic surfactant was recommended for the smallest babies as it improved 

survival in clinical trials from the pre-CPAP era. After 2013, with increased use of 

antenatal steroids and early initiation of CPAP, outcomes are best if surfactant is 

reserved for infants showing clinical signs of RDS, and for the smallest infants early 

initiation of CPAP may avoid the harmful effects of intubation and mechanical 

ventilation (MV) during the transitional phase 
(23).

 

The overall aim is to avoid invasive MV if possible whilst endeavoring to give 

surfactant as early as possible in the course of RDS once it is deemed necessary (23). 

From a previous research in Australia for Variability is an inherent property of many 

biological systems, demonstrated the variable breathing is especially evident in 

newborn infants , particularly those born premature for whom sigh breaths with tidal 

volume (VT) more than twice the average breath volume are critical to the 

maintenance of resting lung volume. Current ventilator strategies advocated for the 



preterm infant focus on tightly regulating the size of each breath using volume 

guarantee or volume targeting of ventilator assisted/controlled breaths 
(24).

 

An alternative approach, variable ventilation (VV), maintains a constant 

breath-to-breath minute volume throughout the study but distributes delivered VT 

and respiratory rate (RR) such that the lung may receive VT less than or greater than 

the average VT. In adult animal models, VV improves oxygenation and enhances 

gas exchange as compared with controlled conventional mechanical ventilation 

(CV), the researchers found VV enhanced both respiratory mechanics and gas 

exchange in preterm lambs as compared with CV that tightly regulated both breath 

size and rate, similar to findings of studies in adult animal models. However, unlike 

the adult animal studies, VV did not improve oxygenation in the preterm lambs, 

most likely due to shunting across fetal channels, the study concluded that VV 

improves ventilation efficiency and in vivo lung compliance in the ovine preterm 

lung without increasing lung inflammation or lung injury 
(24).

 

The literature originating from Bulgaria for frequency of hyaline membrane 

disease in preterm infants after prenatal corticosteroid prophylaxis. A retrospective 

study of 167 preterm infants was conducted, of which 89 (53.3%) had prophylaxis 

with Dexamethasone, in 25 (15%) of preterm infants, there was a Hyaline 

Membrane Disease (HMD) and 101 (60.5%) developed other forms of Respiratory 

Distress Syndrome (RDS). The results obtained show that the incidence of HMD in 

preterm infants is mediated by the early gestational age and advanced age of the 

mother, and decreased by corticosteroid therapy 
(25).

 The study showed that the 

premature birth is a serious medical, social and economic problem. Its consequences 

are multiple health complications leading to high neonatal mortality worldwide. 

Respiratory insufficiency and surfactant deficiency significantly increase the risk of 

developing Hyaline Membrane Disease (HMD) and other forms of Respiratory 

Distress (RDS). These are the most common causes of death in premature babies 
(25).

 



The study also reported that in prenatal and neonatal medicine, new and 

adaptive prophylaxis is being implemented to reduce the risk of death of premature 

babies and reduce the development of health complications, the study also 

mentioned the goal of effective corticosteroid prophylaxis is to reduce mortality, 

reduce complications in prenatal newborns, and shorten their stay in neonatal and 

intensive units respectively 
(25).

 

While in n Brazil study, found that the neonatal component of the infant 

mortality rate remains higher than the post-neonatal one and most of deaths occur in 

the first seven days of life (early neonatal period). At that stage breathing problems 

are a major cause of death especially among preterm newborns. In these newborns, 

lung immaturity determines deficiency of surfactant, a substance responsible for 

reducing the surface tension within the alveoli that prevents collapse at low lung 

volumes, and the use of exogenous surfactant is indicated for preterm newborns with 

established or presumed diagnosis of respiratory distress syndrome (RDS) because 

it reduces mortality, disease severity and complications due to RDS 
(26).

 

Advantages related to the use of this technology are well established in the 

literature. It is known that newborns with RDS receiving treatment with surfactant 

have reduced risk of Pneumothorax, pulmonary interstitial emphysema, death and 

broncho-pulmonary dysplasia or death (in combination) in comparison to those who 

do not receive this treatment 
(26).

 

Furthermore, Brazil study reported Although individual clinical features 

remain having greater weight in determining the use of exogenous surfactant 

replacement therapy in infants with Respiratory Distress Syndrome, factors linked 

to the institution are also of great importance. Interventions aimed at modifying 

institutional factors associated with lower surfactant use are to be encouraged, so 

that better results on perinatal care could be achieved. It was possible to identify 

units underperforming the average and to pinpoint that surfactant use is less likely 

in infants with Intrauterine Growth Restriction (IUGR) or with lower disease 

severity, all of which require corrective interventions. Special attention needs to be 

given 



to promote greater use of surfactant in lower technological complexity units and 

hospitals with fewer beds, since all infants with RDS have indication for surfactant 

use in the first two hours of life 
(26).

 

 
 

A study in Canada conducted by Joan Crane & St. John’s to assess the 

benefits and risks of antenatal corticosteroid therapy for fetal maturation All 

pregnant women between 24 and 34 weeks’ gestation who are at risk of preterm 

delivery within 7 days should be considered candidates for antenatal treatment with 

a single course of corticosteroids. Also treatment should consist of two 12 mg doses 

of betamethasone given IM 24 hours apart, or four 6 mg doses of Dexamethasone 

given IM 12 hours apart and there is no proof of efficacy for any other regimen and 

because of insufficient scientific data from randomized clinical trials regarding 

efficacy and safety, repeat courses of corticosteroids should not be used routinely 

(27). 

 

According to Warren & Anderson Summary of recommendations 1994 

and 2000 National Institutes of Health Consensus Conference regarding Antenatal 

Steroid 
(13).

 

1. The benefits of prenatal corticosteroids outweigh any risks that have been 

identified. The benefits include decreased death and decreased incidence of 

respiratory distress syndrome and intraventricular hemorrhage. 

2. All fetuses at 24 to 34 weeks’ gestation are candidates for corticosteroid therapy. 

3. Prenatal corticosteroid therapy should be used without consideration of fetal sex, 

race, or the availability of surfactant treatments for respiratory 

distress syndrome. 

4. Prenatal corticosteroids should be administered if tocolytics are used. 

5. Because of probable benefit for treatment to delivery intervals of less than 24 

hours, prenatal corticosteroids are indicated unless delivery is 

imminent. 



6. Repeated courses of corticosteroids may not be safe and should not be 

administered outside of clinical trials 
(13).

 

 

 

 

 
Prenatal Care 

Lack of antenatal care increases risk of death or severe morbidity. There are 

no generally effective means to prevent spontaneous or elective preterm births. 

However, in pregnant women at risk of spontaneous preterm birth due either to 

previous preterm birth or where a shortened cervix has been identified, use of 

progesterone is associated with reduced preterm delivery rates and reduced 

neonatal mortality) 
(23).

 Routine cervical length measurements may be advised in 

populations at risk of preterm birth but not in populations with an overall low risk 

and/or very low incidence of short cervix. Cervical cerclage may also reduce 

preterm birth in high-risk singleton pregnancies. The present challenge is to identify 

high-risk pregnancies early and aim for effective prevention of preterm birth. 

Interventions to improve outcome and prevent RDS begin before birth. There is 

often warning of impending preterm delivery, and in these cases a need to consider 

interventions to prolong gestation or reduce risk of an adverse outcome by 

“preparing” the fetus 
(23).

 

Cervical length measurement possibly in combination with a biomarker may 

determine which women are actually at risk of delivery within 7 days and allow more 

judicious use of antenatal treatments. Extremely preterm babies should, if possible, 

be transported in utero to tertiary centers where appropriate skills are available; best 

outcomes are achieved for babies born in centers with a high throughput of very low 

birth weight babies. 

In cases of prenatal pre-labour rupture of membranes, antibiotics can delay preterm 

delivery and reduce neonatal morbidity, although co-amoxiclav should be avoided 

because of its association with increased risk of necrotizing enterocolitis (NEC) 
(23).

 



Magnesium sulphate (MgSO4) given to women with imminent preterm 

delivery reduces cerebral palsy at 2 years of age by about 30% , although longer- 

term benefits are less clear. Tocolytic drugs can be used in the short-term to delay 

birth, permit safe transfer to a perinatal center and allow prenatal corticosteroids 

time to take effect, although tocolytics have no direct beneficial effect on the fetus. 

Given their limited value, only drugs that are safe for the mother should be 

considered, that is oxytocin antagonists or Ca-channel blockers 
(23).

 

A single course of prenatal corticosteroids given to mothers with anticipated 

preterm delivery improves survival, reduces RDS, NEC and intraventricular 

hemorrhage and does not appear to be associated with any significant maternal or 

short-term fetal adverse effects. Prenatal corticosteroid therapy is recommended in 

all pregnancies with threatened preterm birth before 34 weeks’ gestation where 

active care of the newborn is anticipated 
(23).

 

From the literatures describe the prevention of RDS by avoiding early labor and 

delivery is the best way to prevent premature birth and respiratory distress syndrome. 

In many cases, this is beyond the control of the mother or doctor. In some cases, if 

early delivery seems unavoidable, treating the mother with a steroid drug called 

betamethasone may reduce the risk and severity of respiratory distress in the infant 

(23). 



 

 

 

 

 

 

Aim of the study 
 

1- To determine the magnitude of hyaline membrane disease (HMD) or 

respiratory distress syndrome among newborn babies in neonatal intensive care 

unit in Benghazi medical center (BMC) at Benghazi city, during the period from 

March 2017 to March 2018. 

2- To identify the risk factors and complication of hyaline membrane disease 

(HMD) among of newborn admitted to neonatal intensive care unit in Benghazi 

medical center 2017 - 2018. 



 

 

 

 

 

Materials and Methods 

 

 

Design and settings of the study: 

 
An observational descriptive case series study, Hospital based study. 

 

Duration of the study: 

 
The study was conducted during the period between March 2017 to March 2018. 

 

Study Population: 

 
HMD cases at Benghazi medical center. 

 

Sampling: 

 
None random sampling technique was used. A convenient sample of 120 cases 

diagnosed as HMD. 

Ethical Considerations: 

 
After formal consent taking from the authority providing Hospital (Benghazi 

medical center) Confidentiality of data was guaranteed. 

Variables of the Study: 

 
Studied variables include the following; gestational age , birth weight , gender , 

type of pregnancy and type of delivery (spontaneous vaginal delivery or 

caesarean  section)  also the  data  for  mothers  such  as  (diabetes  mellitus , 



Preeclampsia, hypothyroidism, receiving of Dexamethasone injection and 

premature rupture of membrane). 

Also investigation and treatment for them include (Chest X ray and uses of 

Surfactant, continuous passive airway pressure, mechanical ventilator M.V). 

Complications were noted such as (sepsis, intra-ventricular hemorrhage, 

Pneumothorax and chronic lung disease), and finally the outcomes of babies. 

Statistical methods: 

 
The data were gathered and analyzed, simple descriptive statistics of some 

parameters such as mean, standard deviation. Data were analyzed with SPSS version 

17, analysis of associations was made with application Chi - square test for 

categorical variables comparison, was applied for test of association P <0.25. P was 

considered statistically significant if ≤ 0.05 



 

 

 

 

 

 

 

 

 

 

Results 
 

Female gender was predominant (52%) as shown in figure 1. 

\ 

 

Figure (1): Distribution of hyaline membrane disease cases (HMD) Respiratory 

Distress Syndrome) according to gender at Benghazi medical center 2017-2018 (N= 

120). 

 

 

 



Birth weight and Gestational age : 



 

 

 

 

 

 

 

 

 

 

 

 

Table (1): Descriptive statistics of some parameters in hyaline membrane disease 

cases (HMD) at Benghazi medical center 2017-2018 (N= 120). 

 

 
Parameters 

 
Minimum 

 
Maximum 

 
Mean 

Std 

Deviation. 

 
Number 

Birth weight (kg) 500 kg 3400 kg 1460.50 532.289 120 

Gestational age 

(weeks) 
25 weeks 34weeks 31.07 2.514 120 

Most of cases of HMD were between 1000 kg to 2000 kg were seen in Figure 2. 



 
 

Figure (2): Distribution of hyaline membrane disease cases (Respiratory Distress 

Syndrome) according to birth weight at Benghazi medical center 2017-2018 (N= 

120). 



Table (2): Neonatal gestational age of cases respiratory distress syndrome 

Benghazi medical center 2017-2018 (N= 120). 

 

Gestational age (weeks) Frequency Percent % 

24- 25 weeks 2 1.7 

26- 27 weeks 6 5 

28- 29 weeks 27 22.5 

30-31 weeks 21 17.5 

32-33 weeks 40 33.3 

34 weeks 24 20 

 
 

All the cases of HMD were preterm. Gestational age 32-33 weeks were seen in 

33.3% of newborn infants with HMD followed by 22.5 % of newborn infants 30 - 

31 weeks and gestational age 34 weeks in 20 % of newborn infants with HMD as 

seen in table 2. 



 

Figure (3): Neonatal gestational age with gender. 

 
The vast majority of cases delivered by caesarean section 80%, while only 20 % 

normal vaginal delivery as shown in figure 4. 



 
 

Figure (4): Distribution of newborns of hyaline membrane disease according to 

mode of delivery (N= 120). H/o C/s df= 2 p value = p= 0.021 (statistically 

significant). 



Most of cases were single 68% and 15% first twin as shown in figure 5. 
 

 

 

 

 
Figure (5): Distribution of newborns of hyaline membrane disease according to 

type of delivery at Benghazi medical center 2017-2018 (N= 120). 

. 



Table (3): Clinical characteristics, details of 120 cases of hyaline membrane 

syndrome at (BMC) 2017-2018. 

 

Characteristics/Parameters Details Number Percentage 

 

 

 
Diagnosis by chest x rays 

 
Diagnosis by x rays 

 
Yes 

 
120 

 
100 

 

chest x rays done 

Less than 6 

hours after birth 

 

1 
 

0.8 

More than 6 

hours 
119 99.2 

 

Dexamethasone 

received at 30 weeks 19 15. 8 

received at 31 - 34weeks 47 39.2 

Not received 54 45 

Surfactant therapy 
Yes 53 44.2 

No 67 55.8 

 

Time of receive surfactant 

Day one 32 26.7 

Day two 17 14.2 

Day three 4 44.2 

Nasal oxygen * Yes 120 100 

 
Mechanical ventilation 

(MV) * * 

Day one 35 29.2 

Day two 14 11.7 

Day three 5 4.2 

Not connected to mechanical 

ventilation 
48 40 

Mechanical ventilation 

***Td 

Less than 6 days 37 30.8 

More than 6 days 19 15.8 

 

 
Therapeutic surfactant 53 out of 120 cases (44.2%), More than half of newborns 

babies with HMD not received surfactant in 67 (56%), all cases received *oxygen 

whereas mechanical ventilation ** 102 out of 120 (85%), Mechanical ventilation 

***Td, 64 out of 120 cases (53.3%). Continuous positive air way pressure not given 

for any case. 



Among the 120 cases we have 18 (15%) sever HMD and the majority of cases have 

moderate to sever Hyaline membrane disease 39 (32.5%) whereas very sever 

HMD were observed in 32 (nearly 27%) all these finding were seen in figure 5. 

 

 

 

 

 
 

 
Figure (6): Distribution of newborns of hyaline membrane disease 

(HMD) according to severity of disease 2017-2018 (N= 120). 



 

 

 

 

 

 

 

 

 

Table (4): The complications of respiratory distress syndrome neonates. 
 
 

 

 

 

 

 
Complications of 

Hyaline membrane 

disease 

Associated co-morbidities Frequency. % 

Pneumothorax 19 15.8 

Congenital pneumonia 5 4.2 

Neonatal sepsis 17 14.2 

Intra ventricular 

haemorrhage(IVH) 
18 15 

Congenital heart diseases 

Patent ducts arthrosis 

(PDA) 

 
6 

 
5 

Bronco pulmonary 

displasia 
10 8.3 

Necrotizing enterocolitis 

(NEC) 
1 0.8 

Total 76 63.3 

Complications in 76 cases out of 120 which represent 63.3% whereas 44 cases 

(nearly 37 %) no complications with HMD. The most prevalent complications were 

Pneumothorax, intra ventricular hemorrhage and neonatal sepsis which represent 

approximately 19%, 15% & 14.2 % respectively as shown in table 4. 



 

 

 

 

 

Table (5): Distribution of maternal characteristics at Benghazi medical center 

2017-2018. 

 

Maternal morbidities 
Yes No morbidities 

No. % No. % 

Preeclampsia Hypertension 14 12 106 88 

Diabetes mellitus 6 5 114 95 

Hypothyroidism 0 0 120 100 

 
Premature rupture of 

membrane (leaking) 

< 18 

Hours 
5 4.2 

 
 

82 

 
 

68.3 
> 18 

hours 
33 27.5 

No associated diseases 

during pregnancy 
58 48.3 62 51.6 

12 cases preeclampsia and 2 cases diagnosis as essential hypertension were the 

most co-morbidities of mothers and 62 (51.6%) not associated no diseases during 

pregnancy in mothers this was observed in table 5. 



Table (6): Cross tabulation of complications of neonates diagnosed as HMD and 

gender. 
 

 

 
 

 
 

Gender 

 
Complications of HMD 

 
 

Total 

Yes No 

Male 
34 23 57 

59.6% 40.3% 100% 

Female 
42 21 63 

66.6% 33.3% 100% 

 

According to table 4, complications present in 76 cases out of 120 which represent 

63.3% whereas 44 cases (nearly 37 % ), no complications with HMD Pearson chi- 

square =98.48, df= 2, p value = .000 exhibited highly significant of female gender 

with complications of HMD. 



 
 

Figure (7): Distribution of newborns of hyaline membrane disease 

(HMD) according to outcome (N= 120). 



Discussions 

 
The study was conducted on 120 neonate of hyaline membrane disease 

were female gender was predominant and the vast majority of neonates with HMD 

delivered by caesarean section exhibited statistically significant, and majority 

newborns of hyaline membrane disease were single delivery according to fig 4,5. 

Furthermore, in this study most of cases of HMD were between 1000 kg to 

2000 kg were seen in figure 2, same results from other studied most of babies with 

HMD were low birth weight and premature 
(4,5).

 

All the cases of HMD were preterm. Gestational age 32-33 weeks were seen 

in 33.3% of newborn infants with HMD followed by 22.5 % of newborn infants 30 

-31 weeks and gestational age 34 weeks in 20 % of newborn infants with HMD as 

seen in table 2, these finding same to Indonesia study that reported the younger the 

gestational age, the higher possibility of an infant to suffer from HMD 
(5).

 

In our study the risk factors were history of maternal preeclampsia, maternal 

diabetes mellitus, prematurity and low birth weight babies and neonatal sepsis all 

these were found to be very common risk factors of HMD, while multiple 

pregnancy also is frequently associated with HMD. Also we concluded that the 

cases had leaking (premature rupture of membrane), was identified as risk factors 

of hyaline membrane disease. 

From literature there are many causes of infant mortality, so among very low 

birth weight infants, the greatest lethal risk is extreme prematurity 

Sepsis hyaline membrane diseases 
(5).

 

 
Kathleen study in 2005 reported sepsis, especially during the first five days 

of life and in low and middle-income countries 
(28)

. The neonatal mortality rate was 

significantly higher with E coli sepsis, compared with group B Streptococcus (GBS) 

sepsis. E coli sepsis occurred in a more premature patient population in comparison 

to GBS and was associated with higher morbidity and mortality rates 
(28,29).

 



According to the results of this study highly significant of female gender 

with complications of HMD, such as Pneumothorax, bronco pulmonary, dysplasia, 

intra ventricular hemorrhage (IVH) and congenital heart diseases (patent ducts 

arterosis) were common co- morbidities with respiratory distress syndrome, all 

these could be have an association with the development of hyaline membrane 

disease, finally we observed more than half of babies were died this is a warning 

sign for health services. These results are similar to the data reported by Sudigdo in 

Indonesia study that confirmed poor health services such as antenatal care and 

maternal illness causing chronic fetal distress 
(5)

.
 

Regarding management in this study, all cases received oxygen whereas 

mechanical ventilation in 85% of babies, mechanical ventilation in more than half 

of newborns babies. Among 120 cases the majority of cases have moderate –to 

sever hyaline membrane disease, followed by very sever HMD this finding were 

seen in figure 6. 

From literature originating from European Consensus Guidelines on the 

management of RDS surfactant therapy reported that surfactant therapy plays an 

essential role in management of RDS as it reduces Pneumothorax and improves 

survival 
(23),

 also nearly less than half of cases were treated with surfactant More 

than half of newborns babies with HMD not received surfactant. 

According to recent Indian experience 2016 treatment modalities for HMD 

include oxygen therapy, Continuous Positive Airway Pressure (CPAP), surfactant 

therapy and mechanical ventilation and most babies can be successfully managed 

with non-invasive therapy like nasal cannula oxygen and CPAP, mechanical 

ventilation is required for severe RDS 
(1).

 

 
Assisted ventilation in neonates for hyaline membrane disease neonates in our study 

was used as shown in table 3, whereas, a previous study conducted by Meharban 

in New Delhi, which aimed to study the outcome and complications of assisted 

ventilation in neonates with hyaline membrane disease of seventy five premature 



neonates with HMD needing assisted ventilation born over a period of five years, 

the main outcome measures was survival rate among those ventilated and 

complications of assisted Ventilation the study, concluded that outcome of neonates 

needing assisted ventilation for HMD has shown consistent improvement over the 

period of study. Nosocomial infections continue to be a major complication of 

assisted ventilation in neonates 
(30).

 

The complications of respiratory distress syndrome in neonates, the most 

prevalent complications were Pneumothorax then intra- ventricular hemorrhage 

followed by neonatal sepsis as shown in table 4. 

According to a previous study, the researchers found that ventilated who required 

mechanical ventilation for HMD survival rate increases Survival improved with 

increasing gestational age and birth weight. Sepsis, DIC and pulmonary hemorrhage 

were significantly associated with a poor outcome and septicemia was the 

commonest cause of mortality 
(1).

 

In this study Pearson chi-square test p value highly significant of female 

gender with complications of HMD. Outcome newborns of hyaline membrane 

disease were dead in more than half of the sample (52%), Bulgaria study in 2018 

mentioned the goal of effective corticosteroid prophylaxis is to reduce mortality, 

reduce complications in prenatal new-born babies same results in this study in which 

Dexamethasone was used 
(25).

 

Our study showed that around 20% of cases of HMD were died, this is a 

warning sign for health services many studies have shown poor outcomes in 

neonates in developing countries such as Indian study 
(1).

 

 
In this study we record newborns babies with HMD not received steroids 

in (45%), this could lead to death of neonates while, Jamie study reported long-term 

prognosis survival of infants who have RDS has improved greatly with the use of 

antenatal steroids. Preliminary data in infants treated with antenatal steroids suggest 



the possibility of less neuro -developmental delay 
(13).

 Antenatal steroids and 

prolonged rupture of membranes decrease the risk of RDS 
(31).

 

 

Some of this study results confirmed previous results, and some were not in 

accordance. From Sudigdo study for risk factors for the development of Hyaline 

Membrane Disease in Preterm Infants, was proven that maternal morbidity, 

antepartum bleeding, delivery method, gender, gestational age, birth weight and 

the first minute Apgar score had a significant association with the incidence of 

HMD. On the other hand, maternal age, use of contraceptive, passive cigarette 

smoking, and the duration of fetal membrane rupture had no significant 

association with the incidence of HMD 
(5).

 Outcome of admitted neonates in Indian 

study by Iyer et al, (2017) showed, third quarter of cases were discharged after 

improvement, death due to respiratory distress syndrome was common in preterm 

and male neonates 
(3)

.
 

Furthermore, maternal age has been known as one of the risk factors in HMD 

incidence, from both univariate and multivariate analysis no significant 

association was found between maternal age and incidence of HMD. Maternal 

age has been an association with premature delivery, but does not any association 

with the incidence of HMD in preterm infants 
(5).

 

 

 

 

 

 

 

 

 

 

Limitation of the study: 

This study has some limitations, the results might lack of generalizability the 

reason due to the study was conducted in short period of time between 2017- 



2018 and small sample size. The design of the study was an observational 

descriptive case series could not allow for establishing relation between the risk 

factors associated with HMD and morbidity and mortality. Therefore, a thorough 

follow-up of patients with HMD by cohort study. 



 

 

 

 

 

 

 

 

Conclusion 

 

 
From the results female gender was predominant, also we found that both 

maternal and neonatal factors had contributed to the risk of hyaline membrane 

disease. The vast majority of neonates with HMD delivered by caesarean section 

exhibited statistically significant. The risk factors were history of maternal 

preeclampsia, maternal diabetes mellitus, prematurity and low birth weight babies 

and neonatal sepsis all these were found to be very common risk factors of HMD, 

while multiple pregnancy also is frequently associated with HMD. Also we 

concluded that the cases had leaking (premature rupture of membrane), was 

identified as risk factors of hyaline membrane disease. 

Furthermore, we concluded that highly significant of female gender with 

complications of HMD, such as Pneumothorax, bronco pulmonary, dysplasia, 

intra ventricular hemorrhage (IVH) and congenital heart diseases (patent ducts 

arterosis) were common co- morbidities with respiratory distress syndrome, all 

these could be have an association with the development of hyaline membrane 

disease, finally we observed more than half of babies were died this is a warning 

sign for health services. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Recommendation 

 

 
It is therefore recommended to have more skilled health personnel and 

advanced equipment while providing maternal and neonatal health care services; 

including ,mange the pregnant mothers well such as preeclampsia, diabetes mellitus 

and premature rupture of membrane to the recommended antenatal schedule and take 

prompt action in seeking medical help during pregnancy to avoid development of 

sepsis after delivery and provision of community health education would encourage 

pregnant women to abide to obstetric emergencies. 

Health care providers should adhere to aseptic precautions while performing 

invasive procedures. We recommend future research is needed to verify these 

finding for a large size sample. 
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