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Frequency of Pulmonary Hypertension in Cases with 

Meconium Aspiration 

 

Article History: Abstract: Background: Meconium aspiration syndrome is an 

important cause of respiratory distress in newborns and may be 

complicated by persistent pulmonary hypertension of the newborn.  

Objective: To determine the frequency of pulmonary hypertension 

among neonates with meconium aspiration syndrome. Methodology: 

A cross-sectional study was conducted in the Department of Pediatrics, 

Shalamar Hospital, Lahore, from July to October 2025. A total of 200 

neonates within the first three days of life, of either gender, with 

meconium aspiration syndrome were enrolled through non-probability 

consecutive sampling. Neonates with congenital cardiac anomalies, 

congenital respiratory tract anomalies, and gestational age below 34 

weeks were excluded.  Results: The mean age of the neonates was 1.7 

± 0.8 days, while the mean gestational age was 38.1 ± 1.5 weeks. Of 

the 200 neonates, 118 (59.0%) were male and 82 (41.0%) were female. 

Pulmonary hypertension was identified in 84 (42.0%) neonates, while 

116 (58.0%) did not have pulmonary hypertension. Pulmonary 

hypertension was observed in 47.6% of neonates aged 1 day, 40.0% 

aged 2 days, and 34.8% aged 3 days (p = 0.341). It was present in 

44.1% of males and 39.0% of females (p = 0.478). Among neonates 

with gestational age 34–36 weeks, 55.9% had pulmonary hypertension 

compared with 39.2% of those born at ≥37 weeks (p = 0.072). 

Conclusion: It is concluded that pulmonary hypertension was a 

common complication among neonates with meconium aspiration 

syndrome, affecting 42.0% of the study population. Early recognition 

and timely echocardiographic assessment may help facilitate prompt 

diagnosis and appropriate management. 
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INTRODUCTION 
 

Persistent pulmonary hypertension of the newborn 

(PPHN) is a syndrome of failed post-natal circulatory 

adaptation and affected about 2 of every 1000 live-

born babies [1]. It is most frequently seen in 

term/near-term neonates but can also be seen in 

premature babies, though it might be associated with 

respiratory distress or bronchopulmonary dysplasia 

[2]. The PPHN usually develops in cases of 

pulmonary vasoconstriction and/or vasodilation 

which do not happen quickly enough, and is linked to 

several pulmonary diseases present at birth, such as 

meconium aspiration syndrome, congenital 

diaphragmatic hernia, and respiratory distress 

syndrome [3]. 

The use of gentle ventilation techniques, lung 

recruitment, inhaled nitric oxide, and surfactant 

therapy have resulted in better outcomes and 

decreased use of extracorporeal membrane 

oxygenation for the affected neonates [4]. Systemic 

and pulmonary vasodilators like sildenafil, 

prostaglandin E1, prostacyclin and endothelin 

receptor antagonists are other therapeutic options [5]. 

When PPHN is recognised early, treated 

appropriately and referred for the right treatment time, 

deaths associated with PPHN have decreased 

significantly. Infants who are affected, however, still 

have a risk of neurodevelopmental impairment and 

should be carefully followed post-discharge [5]. 

Pulmonary parenchymal diseases, like meconium 

aspiration, pneumonia, and sepsis, are common 

complications associated with pulmonary 

hypertension, as is pulmonary hypoplasia [6]. 

Persistent pulmonary hypertension occurs in about 

15–20% of meconium aspiration syndrome cases and 

can result from other factors, including pulmonary 

vasoconstriction due to low oxygen levels, high 

carbon dioxide levels, and acidosis [7]. There have 

been wide variations reported in the incidence of 

pulmonary hypertension in neonates with meconium 
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aspiration in previous studies. In another retrospective 

study, 6776 neonates were studied, and 72% of 

meconium aspirated neonates were found to have 

pulmonary hypertension [8]. In a study of 211 

neonates who had a diagnosis of meconium 

aspiration, pulmonary hypertension was diagnosed in 

36 (17.1%) [9]. A study in India revealed a frequency 

of 19% in neonates who suffered meconium aspiration 

[10] and a Pakistani study revealed pulmonary 

hypertension occurred in 42% of affected neonates 

[11]. 

The widely reported rates suggest that the impact of 

PA on neonates with MAS might vary in different 

populations and settings of care. There are limited 

local evidences, and very few studies directly tackling 

this association in Pakistan. Thus, a large scale study 

is needed to establish the prevalence of pulmonary 

hypertension in neonates who have meconium 

aspiration. A high prevalence of PH in these patients 

could justify earlier screening, treatment and the 

establishment of suitable clinical protocols which 

could result in better neonatal survival and quality of 

care. 
 

Objective 
To determine the frequency of pulmonary 

hypertension among neonates with meconium 

aspiration syndrome. 
 

METHODOLOGY 
 

A cross-sectional study was conducted in the 

Department of Pediatrics, Shalamar Hospital, 

Lahore, from from July to October 2025. A sample 

size of 200 neonates was estimated using a 95% 

confidence level and a 7% margin of error, taking the 

expected frequency of pulmonary hypertension 

among neonates with meconium aspiration as 42% 

based on a previous study [11]. Consecutive sampling 

was employed as a method of recruitment of the study 

participants which was a non-probability sampling 

method. Neonates in the first 3 days of life (of any 

gender) and given the operational definition of 

meconium aspiration, were included in the study. In 

this study, neonates who had congenital cardiac 

anomaly and/or congenital respiratory tract anomaly 

were excluded, as well as those born at gestational 

ages below 34 weeks. 
 

Data Collection  
There were 200 neonates who were enrolled in the 

study period after meeting the inclusion criteria in the 

Department of Pediatrics at Shalamar Hospital, 

Lahore. The institutional ethical committee had given 

approval before the study was started. Data was 

collected on a proforma which was structured and 

included demographic and clinical data such as age, 

gender, gestational age. Clinical evaluation of 

meconium aspiration was conducted in all enrolled 

neonates, based on the pre-established operational 

criteria. Chest radiographs were taken to check if there 

was pulmonary involvement and possible 

complications arising from meconium aspiration. 

Echocardiography was performed to rule out 

congenital cardiac anomalies and to determine the 

presence of pulmonary hypertension based on the 

operational definition. The study proforma was used 

to record relevant findings. 
 

Data Analysis 
Data was entered into the computer and analyzed 

using SPSS version 23.0. The numerical variables 

(such as age and gestational age) were presented as 

mean values with standard deviation, and the 

categorical variables (such as gender and pulmonary 

hypertension) were presented as numbers and 

percentages. Data was categorized by age, gender and 

gestational age. Post-stratification chi-square test was 

used to determine differences in the outcome variable 

between strata. A p-value <0.05 was considered 

statistically significant. 

 

RESULTS 
 

The mean age of the neonates was 1.7 ± 0.8 days, while the mean gestational age was 38.1 ± 1.5 weeks. Among the 

200 neonates, 84 (42.0%) were 1 day old, 70 (35.0%) were 2 days old, and 46 (23.0%) were 3 days old. Male neonates 

were more frequent, accounting for 118 (59.0%) cases, while 82 (41.0%) were female. Most neonates, 166 (83.0%), 

had a gestational age of ≥37 weeks, whereas 34 (17.0%) were between 34 and 36 weeks of gestation. 
 

Table 1. Baseline Characteristics of Neonates with Meconium Aspiration Syndrome  

(n = 200) 

Variable n (%) / Mean ± SD 

Age, days 1.7 ± 0.8 

1 day 84 (42.0%) 

2 days 70 (35.0%) 

3 days 46 (23.0%) 

Male 118 (59.0%) 

Female 82 (41.0%) 

Gestational age, weeks 38.1 ± 1.5 

Gestational age 34–36 weeks 34 (17.0%) 

Gestational age ≥37 weeks 166 (83.0%) 



                                                          ©2025 European Journal of Clinical Pharmacy; All Rights Reserved 

  

11059 

 

How to Cite: Amanat M, Hameed N, Mukhtar N, Bibi A, Arusa, Ramzan A. Frequency of Pulmonary 

Hypertension in Cases with Meconium Aspiration. European Journal of Clinical Pharmacy. 2025. 7(1) 11057-

11062 
 

  

   

Pulmonary hypertension was identified in 84 (42.0%) of the 200 neonates with meconium aspiration syndrome, while 

116 (58.0%) did not have pulmonary hypertension.  

 

Table 2. Frequency of Pulmonary Hypertension among Neonates with  

Meconium Aspiration Syndrome (n = 200) 

Pulmonary hypertension n (%) 

Present 84 (42.0%) 

Absent 116 (58.0%) 

Total 200 (100.0%) 

 

 
Figure 1. Frequency of Pulmonary Hypertension among Neonates 

with Meconium Aspiration Syndrome 

 

Pulmonary hypertension was observed in 40 (47.6%) of the 84 neonates aged 1 day, 28 (40.0%) of the 70 neonates 

aged 2 days, and 16 (34.8%) of the 46 neonates aged 3 days. Although the frequency of pulmonary hypertension 

decreased with increasing neonatal age, the association between age and pulmonary hypertension was not 

statistically significant (χ² = 2.15, p = 0.341). 

 

Table 3. Association of Age with Pulmonary Hypertension (n = 200) 

Age 
Pulmonary hypertension, 

n (%) 

No pulmonary hypertension, 

n (%) 
Total χ² p-value 

1 day 40 (47.6%) 44 (52.4%) 84   

2 days 28 (40.0%) 42 (60.0%) 70   

3 days 16 (34.8%) 30 (65.2%) 46 2.15 0.341 

Total 84 (42.0%) 116 (58.0%) 200   

 

Among male neonates, 52 (44.1%) had pulmonary hypertension compared with 32 (39.0%) female neonates. 

Pulmonary hypertension was absent in 66 (55.9%) males and 50 (61.0%) females. Although pulmonary hypertension 

was slightly more frequent among males, the association between gender and pulmonary hypertension was not 

statistically significant (χ² = 0.50, p = 0.478). 

Table 4. Association of Gender with Pulmonary Hypertension (n = 200) 

Gender 
Pulmonary hypertension, 

n (%) 

No pulmonary 

hypertension, n (%) 
Total χ² p-value 

Male 52 (44.1%) 66 (55.9%) 118   

Female 32 (39.0%) 50 (61.0%) 82 0.50 0.478 

Total 84 (42.0%) 116 (58.0%) 200   
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Figure 2. Pulmonary Hypertension According to Neonatal Age 

 

Pulmonary hypertension was present in 19 (55.9%) of the 34 neonates with a gestational age of 34–36 weeks 

compared with 65 (39.2%) of the 166 neonates with gestational age ≥37 weeks. Although pulmonary hypertension 

was more frequent among neonates born at 34–36 weeks, the association between gestational age and pulmonary 

hypertension did not reach statistical significance (χ² = 3.23, p = 0.072). 

 

Table 5. Association of Gestational Age with Pulmonary Hypertension (n = 200) 

Gestational age 
Pulmonary 

hypertension, n (%) 

No pulmonary 

hypertension, n (%) 
Total χ² p-value 

34–36 weeks 19 (55.9%) 15 (44.1%) 34   

≥37 weeks 65 (39.2%) 101 (60.8%) 166 3.23 0.072 

Total 84 (42.0%) 116 (58.0%) 200   

 

 
Figure 3: Frequency of pulmonary hypertension among neonates with meconium aspiration syndrome. 

Pulmonary hypertension was present in 42.0% of neonates and absent in 58.0%. 

 

DISCUSSION   

In the present study, pulmonary hypertension was 

found in 84 neonates (42.0%) with meconium 

aspiration syndrome (MAS) out of 200 neonates with 

MAS. It suggests that pulmonary hypertension is a 

significant complication of meconium aspiration 

syndrome and should be promptly diagnosed and 

investigated in the affected newborns by 

echocardiographic evaluation. Pulmonary 

hypertension in these neonates may be attributed to 

hypoxia, hypercapnia, acidosis and increased 

pulmonary vascular resistance which occurs when the 

fetus suffers from meconium induced lung injury [12]. 

The frequency reported in the present study is similar 

to that of one of the previous Pakistani studies where 

pulmonary hypertension was found in about 42% of 

neonates with meconium aspiration [13]. The 

resemblance might be due to similar patient 

characteristics, health care environments, and severity 

of the neonatal disease. The results indicate that local 

neonatal units are required to carefully monitor 
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neonates with meconium aspiration for 

cardiovascular implications. 
 

But there has been a lot of variations reported around 

the world. A previous retrospective study with 6,776 

neonates found that up to 72% of neonates with 

meconium aspiration had pulmonary hypertension 

[14]. This significantly increased frequency could be 

due to various reasons including differences in the 

severity of meconium aspiration, referral patterns, 

diagnostic criteria, availability of echocardiograms, 

and the characteristics of the study population. 

Another study with 211 neonates who had meconium 

aspiration found pulmonary hypertension in 36 

(17.1%) cases, [9] however. Likewise, the Indian 

study reported pulmonary hypertension in about 19% 

of the newborn who aspirated meconium [10]. The 

differences in frequency from the present study might 

be explained by differences in the distribution of 

gestational age, the severity of respiratory 

compromise, the number of children diagnosed, 

timing of echocardiographic assessment, and 

differences in neonatal management practices. The 

wide variations across studies highlight that the 

burden of pulmonary hypertension in the neonate 

with meconium aspiration is affected by both clinical 

and methodological factors [15]. 
 

In the present study, pulmonary hypertension was 

more common in neonates evaluated on the first day 

of life (47.6%), 2 days of life (40.0%) and 3 days of life 

(34.8%). This association however was not 

statistically significant (p = 0.341). The increased 

incidence in the first day could be a reflection of the 

early physiological instability related to failure of 

pulmonary vascular resistance to fall after birth. In 

some babies, however, the pulmonary pressures 

subsequently fall as the pulmonary circulation adapts 

and respiratory status improves. Pulmonary 

hypertension was also observed slightly more 

frequently in male neonates than females (44.1% and 

39.0%, respectively). But that distinction was not 

significant (p = 0.478), meaning that gender did not 

play an important role in determining pulmonary 

hypertension among this group [16]. Overall, the 

study population was comprised mostly of male 

neonates, and this could be due to the demographic of 

neonates who present with meconium aspiration 

rather than be attributable to a gender-specific 

susceptibility to pulmonary hypertension. The results 

of this study have implications for neonatal care 

[17,18]. Respiratory failure, hypoxemia and 

pulmonary vascular resistance may develop quickly in 

the case of meconium aspiration. Early 

echocardiographic assessment could be useful in 

detecting pulmonary hypertension and for 

determining the appropriate timing of intervention, 

such as supportive care (oxygenation, ventilation, 

surfactant, pulmonary vasodilators if necessary) [19]. 

It is especially crucial to recognize the condition early 

as failure to treat PPHN promptly can be a 

contributing factor to further deterioration of 

hypoxemia, hemodynamic instability, and neonatal 

morbidity and mortality. There were several 

limitations to this study. First, it was carried out in one 

tertiary care hospital, which might restrict the 

generalizability of the results to other neonatal units 

and healthcare contexts. Second, the cross-sectional 

design only enabled estimation of the prevalence of 

pulmonary hypertension, but not temporal or causal 

relationships between the two. Third, the sample size 

was medium-sized (200 neonates), which might have 

restricted the ability to detect significant associations 

in the subgroup analyses. Fourthly, no invasive 

hemodynamic confirmation was carried out to 

confirm pulmonary hypertension, which was 

determined by echocardiographic assessment. A 

larger multicenter prospective study, including disease 

severity and outcome measures, is suggested. 
 

CONCLUSION  
 

Pulmonary hypertension was found as a complication 

in 42.0% of neonates with M.A.S. Pulmonary 

hypertension was more common in neonates 

evaluated on the first day of life and in males and in 

those who were 34-36 weeks' gestation, but these 

differences were not statistically significant. The 

results underscore the need for early clinical 

recognition and timely echocardiographic evaluation 

of neonates with meconium aspiration, which may aid 

in timely diagnosis and management of PH. 
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