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ORIGINAL ARTICLE

Risk Factors of Pulmonary Hemorrhage in Neonate
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ABSTRACT

Introduction: Pulmonary haemorrhage (PH) is a potentially fatal respiratory complication of neonates, particularly those with
very low-birth-weight infants (ELBWI), who are predisposed to diseases that need invasive ventilation and critical care after
birth. Clinical PH is predicted to affect 1-12 out of every 1000 live babies [1]. Pulmonary haemorrhage is a potentially fatal
disease that affects 1-12/1000 live births, with rates reaching 50/1000 births [2].

Objective: To determine the frequency of factors leading to pulmonary hemorrhage in neonates.

Materials And Methods: This study was conducted at Ziauddin University Hospital, Karachi, Pakistan, and the duration of this
study was from June 8, 2021 to December 7, 2021. All patients who fulfilled the inclusion criteria and visited to Pediatrics
Department of Ziauddin Medical University, Karachi were included in the study. Informed consent was taken from parents /
guardians after explaining the procedure, risks and benefits of the study. All of the patient data obtained included demographic
information, clinical aspects, and information on mothers and infants. All data obtained were put into the accompanying
proforma and utilized electronically for research purposes.

Results: The age of mother was 29.6+7.8 years. In distribution of gender of baby, 63 (45%) were male, 77 (55%) were female.
In distribution of factors leading to pulmonary hemorrhage, hypothermia was noted in 25 (17.8%) patients, heart failure in 42
(30.0%), disseminated intravascular coagulation (DIC) 12 (8.5%), oxygen saturation index 124 (88.6%), reduced mean platelet
volume 111 (79.3%), polycythemia 20 (14.3%), patent ductus arterioses 22 (15.7%), low birth weight 97 (69.3%), respiratory
distress syndrome in 44 (31.4%) while surfactant therapy was noted in 15 (10.7%) patients.

Conclusion: It is to be concluded that oxygen saturation index and diabetes was noted as most common neonatal and mother
factors respectively which leads to pulmonary hemorrhage in neonates. More prospective and well-controlled trials are needed
to validate the current findings.
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INTRODUCTION
Pulmonary haemorrhage (PH) is often an ominous symptom of
deteriorating clinical state. It is a life-threatening emergency
defined by the ejection of bloody fluid from the upper respiratory
tract or the endotracheal tube (ETT). It is a kind of fulminant lung
oedema in which red blood cells and capillary filtrate flow into the
lungs. PH has been linked to up to 68 percent of newborn fatalities
during the first week of life [1]. Pulmonary haemorrhage (PH) is a
well-known disease in term and preterm neonates, originally
documented in 1855 [2-3]. In extremely low birth weight preterm
newborns, pulmonary haemorrhage has the greatest fatality rate
[2]. Neonatal pulmonary haemorrhage (NPH) refers to a significant
number of pulmonary haemorrhages involving at least two lobes,
with a death rate of 50 to 80 percent in severe instances. There is
a considerable rise in the risk of bronchopulmonary dysplasia in
children who survive [4-5]. It is most prevalent in neonates
weighing less than 1500 g, who frequently have a patent ductus
arteriosus (PDA) and are ventilated [1]. Prevalence rates in
extremely low birth weight neonates have been observed to range
between 3% and 32% [6]. In Brazil, two studies were found; one
was based on autopsy of babies and found a prevalence of 34.5
percent of PH, while the other was based on blood tests. [1].
Prematurity, intrauterine growth restriction, PDA with a left to
right shunt, asphyxia, coagulopathy, respiratory distress syndrome,
polycythemia, hypoxemia, disseminated intravascular coagulation,
mechanical ventilation, sepsis, hypothermia, male gender, cold
injury, multiple births, oxygen toxicity, urea cycle defects, and,
more recently, surfactant therapy are all risk factors for PH [6-7].
Concerning prognosis, there is conflicting evidence on neuromotor
development; some studies found no influence, while others found
an increased incidence of cerebral palsy and cognitive
impairments [8-10]. According to certain research, the death rate
ranges between 38% and 57% [6,8]. The prevalence of PH in
newborns with birth weights less than 1500 g who were treated
with a surfactant was observed to be 11.9%[1]. PH is also linked to
left-to-right ductal shunting and increased pulmonary blood flow
[1]. Surfactant instillation has been shown to enhance Mean

Airway Pressure (MAP) and oxygenation indicators in patients with
PH [11-12]. Previous research discovered that 23.2 percent of
NPH patients had a low 5-minute Apgar score, 17 percent had
hypothermia, 20.5 percent had birth weight 2500, 28.6 percent had
heart failure, 8 percent had DIC, 90.2 percent had Ol 100, 36.6
percent had MPV decreased, and 8 percent had postnatal PS.
Diabetes was shown to be a risk factor for mothers during
pregnancy in 22.3 percent of cases, pregnancy-induced
hypertension in 3.6 percent of cases, and cholestasis in 11.6
percent of cases. There were 27.6 percent with PID, 28.6 percent
with placenta previa, 16.1 percent with abruption, 14.3 percent with
amniotic fluid, and 62.5 percent with caesarean section. [4].

Infant pulmonary haemorrhage is a dangerous illness with a
high neonatal fatality rate. Several risk factors have been linked to
the development of pulmonary bleeding, although the precise
pathophysiology is unknown. As a result, the goal of this study is to
identify the risk factors for pulmonary haemorrhage in newborns in
our community so that treatment measures may be developed to
decrease neonatal morbidity and death. Furthermore, the number
of research conducted in Pakistan on the prevalence, risk factor
profile, and prognosis of newborn pulmonary haemorrhage is
minimal.

MATERIAL AND METHODS

This study was conducted at Department of Paediatrics, Ziauddin
University Hospital, Karachi, Pakistan, and the duration of this
study was Six months after the approval of synopsis from June 8,
2021 to December 7, 2021. The sample size was calculated using
WHO sample size calculator considering the prevalence of
reduced mean platelet volume (MPV) in neonates having
pulmonary hemorrhage, P=36.6%"% with confidence level=95%
and margin of error=8%. The total sample size came out to be 140
patients. The sample technique was Non-Probability, Consecutive
Sampling.

Sample Selection Inclusion Criteria
. Both genders.
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. Either full term or premature.

. All neonates born within 28 days.

. Cases diagnosed with pulmonary hemorrhage (as per
operational

. definition).

Exclusion Criteria

. Children with congenital abnormalities.

. Those with inherited metabolic diseases.

. Those who were unable to give informed consent.

Patients developed pulmonary hemorrhage during stay in
hospital or at the time of admission in the Department of
Pediatrics, Ziauddin University Hospital, Karachi and following
inclusion criteria were included in the study. This study was
conducted after approval of synopsis from CPSP and from ethical
review committee of the institute. After taking informed consent
from parents or guardians. All the patient's data collected
contained demographic characteristics, clinical features and
relevant information of mothers and infants such as maternal age,
pregnancy complications and complications (diabetes, pregnancy-
induced hypertension, cholestasis, chronic pelvic inflammatory
disease), mode of production, the situation placenta (placenta
previa and placental abruption), neonatal sex, gestational age,
birth weight, Apgar score, whether the application of pulmonary
surfactant  (pulmonary surfactant, PS) before pulmonary
hemorrhage, PaO, before pulmonary hemorrhage and FiO,, Mean
platelet volume (mean platelet volume, MPV), neonatal underlying
disease (the RDS, low body temperature, heart failure, DIC, etc.).
All the demographic and clinical findings including the factors were
collected on a predesigned proforma. Confounders and biasness
were controlled by strictly following the inclusion criteria.

Patient's data was compiled and analyzed through statistical
package for Social Sciences (SPSS) Version 21. Frequency and
percentage were computed for qualitative variables like child's
gender, mode of delivery, mother's factors during pregnancy
(diabetes, hypertension, cholestasis, chronic pelvic inflammation,
placenta previa, abruption, and amniotic) and neonatal risk factors
(hypothermia, heart failure, disseminated intravascular coagulation
(DIC), oxygen saturation index (Ol)< 100 and reduced mean
platelet volume (MPV)), patent ductus arterioses, low birth weight,
respiratory distress syndrome and surfactant therapy. Mean+SD
was calculated for quantitative variable i.e. mother's age,
gestational age, birth weight, APGAR score at 5 min, oxygen
saturation index and mean platelet volume. The stratification was
done on age, gender, length of stay, mode of delivery, delivery
outcome, booking status and convulsion to see the effect of these
modifiers on outcome using Fischer’'s exact test. P value <0.05
was considered as significant.

RESULTS

In this study 140 patients were included to assess the factors
leading to pulmonary hemorrhage in neonates and the results were
analyzed as: Mean = SD of age of mother was 29.6+7.8 with C.I
(28.29....... 30.90) years as shown in Table 1. Mean * SD of
gestational age was 28.7+1.9 with C.| (28.38....... 29.01) weeks as
shown in Table 2. Mean = SD of birth weight was 2.1+0.6 with C.I
(1.99....... 2.20) kg as shown in Table 3. Mean + SD of APGAR
score at 5 min was 7.3+2.1 with C.| (6.94....... 7.65) minutes as
shown in Table 4. Mean + SD of oxygen saturation index was
45.3+8.9 with C.1 (43.81....... 46.78) mmHG as shown in Table 5.

Table 1: Descriptive Statistics For Age Of Mother n=140

Mean 29.6 (years)
Standard Deviation 7.8
95% Confidence Interval 28.29 30.90
Minimum 18
Maximum 40
Range 22

Table 2: Descriptive Statistics Of Gestational Age n=140

[ Mean [ 28.7 (weeks)

Standard Deviation 1.9
95% Confidence Interval 28.38 29.01
Minimum 27
Maximum 32
Range 05

Table 3: Descriptive Statistics Of Birth Weight n=140

Mean 2.1 (kg)
Standard Deviation 0.6
95% Confidence Interval 1.992.20
Minimum 15
Maximum 35
Range 2.0
Table 4: Descriptive Statistics Of Apgar Score At 5 Min n=140
Mean 7.3
Standard Deviation 2.1
95% Confidence Interval 6.94 7.65
Minimum 0
Maximum 10
Range 10

Table 5: Descriptive Statistics Of Oxygen Saturation Index n=140

Mean 45.3 (mmHG)

Standard Deviation 8.9

95% Confidence Interval 43.81 46.78

Minimum 05

Maximum 85

Range 80
DISCUSSION

The majority of pulmonary bleeding occurs in ventilated preterm
babies with severe respiratory distress syndrome (RDS) who have
received surfactant treatment. A group of very-low-birth-weight
(VLBW) newborns had a 0.5-11 percent incidence of pulmonary
haemorrhage. Pulmonary haemorrhage is linked with considerable
morbidity and death, with fatality rates ranging from 50% to 80%.

Prematurity, intrauterine growth restriction, respiratory
issues, patent ductus arteriosus (PDA), bleeding disorders,
ventilator use, and surfactant therapy were all risk factors for
pulmonary haemorrhage. Surfactant treatment was considered to
cause pulmonary bleeding. As a result, doctors may be hesitant to
use surfactant again in infants with pulmonary bleeding. The
presence of haemoglobin, red cell membrane lipids, and serum
proteins, on the other hand, might exacerbate surface tension
caused by surfactant malfunction and produce secondary RDS.
Until the 1990s, pulmonary haemorrhage (PH) was more
commonly identified in premature babies, primarily in situations of
asphyxiation or significant illness. It is becoming more commonly
described in extremely premature babies.

Depending on the criteria used to identify PH, prevalence
rates among extremely low birth weight neonates range from 3% to
32%. Exogenous surfactant is currently widely used to treat
respiratory distress syndrome (RDS). It appears to be safe and
effective for the treatment of RDS, with a considerable reduction in
morbidity and death. However, the risk of pulmonary haemorrhage
appears to be enhanced in preterm infants with RDS who are
given surfactant. There is limited published data on the clinical
outcomes of surfactant-treated infants who develop pulmonary
haemorrhage.

Smaller gestational age, lower birth weight, poorer Apgar
scores at one and five minutes, severe RDS (grades 3 or 4) and
use of surfactant in very low birth weight children are all associated
with an increased risk of PH. For the treatment of PH in newborn
babies, many treatments have been proposed, including high
airway pressures during mechanical ventilation, high frequency
oscillation, ECMO, injection of recombinant activated Factor VI,
and surfactant replacement therapy.

Surfactant instillation has been shown to effectively cure PH
in babies who have previously been treated with surfactant. Pandit
et al. found that after six hours of surfactant replacement
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treatment, oxygen indices improved in 15 newborns with PH.
Amizuka et al. used a surfactant to treat 26 of 27 newborns who
had PH 1.5 hours after delivery. The treatment began 3.0 hours
after the beginning of PH. In 82 percent of patients, an excellent
response to exogenous surfactant was seen. Surfactant was used
as a therapy for pulmonary bleeding in the majority of trials.

The findings of our study are discussed below. In recent
study, mean gestational age was 28.7+1.9 weeks. Braun KR, et al
noted gestational age as 26+2 weeks [3]. In our study, 55 (39.3%)
mothers had vaginal delivery while 85 (60.7%) had caesarean.
Braun KR, et al noted caesarean deliveries to be 65% [3] while in
another study, 62.5% were caesarean cases [4]. In this study,
mother factors during pregnancy as diabetes was noted in 63
(45%) patients, hypertension in 29 (20.7%), cholestasis 12 (8.5%),
chronic pelvic inflammation 06 (4.3%), placenta previa 43 (30.7%),
placental abruption 19 (13.6%) while amniotic fluid index was
noted in 32 (22.8%). Braun KR, et al noted abruption in 6% cases
[3]. A study of Fan J, et al noted that the risk factor for mother
during pregnancy found as the diabetes was 22.3%, pregnancy
induced hypertension was 3.6% and cholestasis was 11.6% [4].
The study also reported that there were 27.6% had PID, 28.6%
had placenta previa, 16.1% had abruption and 14.3% had amniotic

[4].

In present study, neonatal factors were noted as
hypothermia were noted in 25 (17.8%) patients, heart failure in 42
(30%), disseminated intravascular coagulation (DIC) 12 (8.5%),
oxygen saturation index 124 (88.6%), mean platelet volume 111
(79.3%), polycythemia 20 (14.3%), patent ductus arterioses 22
(15.7%), low birth weight 97 (69.3%), respiratory distress
syndrome in 44 (31.4%) while surfactant therapy was noted in 15
(10.7%) patients. The study of Fan J, et al found that in cases of
neonatal pulmonary hemorrhage, there were 23.2% had low 5 min
Apgar score, 17% had hypothermia, 20.5% had birth weight <
2500, 28.6% had heart failure, 8% had disseminated intravascular
coagulation, 90.2% had oxygen saturation index, 36.6% had mean
platelet volume reduced and 8% had postnatal PS [5]. In current
study, stratification of confounders / effect modifiers with respect to
mothers’ factors, insignificant difference was noted in age group
(P=0.988), gender (P=0.468), mode of delivery (P=0.135) while
significant different was found in length of hospital stays (P=0.027),
booking status (P=0.001) and delivery outcome (P=0.015).

In our study, stratification of confounders / effect modifiers
with respect to neonatal factors, insignificant difference was noted
in age group (P=0.496), gender (P=0.760), mode of delivery
(P=0.302), length of hospital stays (P=0.305), while significant
different was found in booking status (P=0.002) and delivery
outcome (P=0.0001).

CONCLUSION
It is to be concluded that oxygen saturation index and diabetes
was noted as most common neonatal and mother factors
respectively which leads to pulmonary hemorrhage in neonates.
More prospective and well-controlled trials are needed to validate
the current findings.

REFERENCES

1. Bendapudi P, Narasimhan R, Papworth S. Causes and management
of pulmonary haemorrhage in the neonate. Paediatr Child Health.
2012;22(12):528-31.

2. Zahr RA, Ashfag A, Marron-Corwin M. Neonatal pulmonary
hemorrhage. Neo Reviews. 2012;13(5):302-6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Braun KR, Davidson KM, Henry M, Nielsen H. Severe pulmonary
hemorrhage in the premature newborn infant: analysis of pre
surfactant and surfactant eras. Neonatol. 1999;75(1):18-30.

Fan J, Hei MY, Huang XL, Li XP. Risk factors for neonatal pulmonary
hemorrhage in the neonatal intensive care unit of a municipal
hospital. Chinese J Contemp Pediatrics. 2017; 19(3):346-9.

Li Y, Wei QF, Pan XN, Meng DH, Wei W, Wu QP. Influencing factors
for severity of bronchopulmonary dysplasia in preterm infants.
Chinese J Contemp Pediatr. 2014;16 (10):1014-8.

Ferreira CH, Carmona F, Martinez FE. Prevalence, risk factors and
outcomes associated with pulmonary hemorrhage in newborns. J
Dep Pediatria. 2014;90(2):316-22.

Zahr RA, Ashfag A, Marron-Corwin M. Neonatal pulmonary
hemorrhage. Neo Review. 2012;13(5):302-6.

Pandit PB, O'Brien K, Asztalos E, Colucci E, Dunn MS. Outcome
following pulmonary haemorrhage in very low birthweight neonates
treated with surfactant. Arch Dis Childhood Fetal Neonat Edit.
1999;81(1):F40-4.

Tomaszewska M, Stork E, Minich NM, Friedman H, Berlin S, Hack M.
Pulmonary hemorrhage: clinical course and outcomes among very
low-birth-weight  infants.  Arch  Pediatr ~ Adolescent  Med.
1999;153(7):715-21.

Alfaleh K, Smyth JA, Roberts RS, Solimano A, Asztalos EV, Schmidt
B. Prevention and 18month outcomes of serious pulmonary
hemorrhage in extremely low birth weight infants: results from the trial
of indomethacin prophylaxis in preterms. Pediatr. 2008; 121:233-8.
Suryawanshi P, Nagpal R, Meshram V, Malshe N, Kalrao V.
Pulmonary Hemorrhage (PH) in Extremely Low Birth Weight (ELBW)
infants: successful treatment with surfactant. J Clinic Diag Resear.
2015;9(3):3-4.

Sankar MJ, Gupta N, Jain K, Agarwal R, Paul VK. Efficacy and safety
of surfactant replacement therapy for preterm neonates with
respiratory distress syndrome in lowand middle-income countries: a
systematic review. J Perinatol. 2016;36(1):36-48.

Kluckow M, Evans N. Ductal shunting, high pulmonary blood flow,
and pulmonary hemorrhage. J Pediatr. 2000;137:68—72.

Cole VA, Normand IC, Reynolds EO, Rivers RP. Pathogenesis of
hemorrhagic pulmonary edema and massive pulmonary hemorrhage
in the newborn. Pediatrics. 1973;51:175-87.

Kostelanetz AS, Dhanireddy R. Survival of the very low birth infants
after cardiopulmonary resuscitation in the neonatal intensive care
unit. J Perinatol. 2004;24: 279-83.

Gordon E, South M, McDougall PN, Dargaville PA. Blood aspiration
syndrome as a cause of respiratory distress in the newborn infant. J
Pediatr. 2003;142:200-2.

Findlay RD, Taeusch HW, David-Cu R, Walther FJ. Lysis of red blood
cells and alveolar epithelial toxicity by therapeutic pulmonary
surfactants. Pediatr Res. 1995;37:26-30.

Long W, Corbet A, Allen A. Retrospective search for bleeding
diathesis among premature newborns with pulmonary hemorrhage
after synthetic surfactant treatment. J Pediatr. 1992;120:S45-8.
Pandit PB, Dunn MS, Colucci EA. Surfactant therapy in neonates with
respiratory deterioration due to pulmonary hemorrhage. Pediatrics.
1995;95:32-6.

Pappin A, Shenker N, Hack M, Redline RW. Extensive intraalveolar
pulmonary hemorrhage in infants dying after surfactant therapy. J
Pediatr. 1994;124:621-6.

Raju TN, Langenberg P. Pulmonary hemorrhage and exogenous
surfactant therapy: a meta-analysis. J Pediatr. 1993;123:603-10.
Amizuka T, Shimizu H, Niida Y, Ogawa Y. Surfactant therapy in
neonates with respiratory failure due to haemorrhagic pulmonary
oedema. Eur J Pediatr. 2003;162:697-702.

Shi Y, Tang S, Li H, Zhao J, Pan F. New treatment of neonatal
pulmonary hemorrhage with hemocoagulase in addition to
mechanical ventilation. Neonatology. 2005;88(2): 118-21.

Martin RJ, Fanaroff AA, Walsh MC, editors. Neonatal-Perinatal
Medicine Diseases of the Fetus and Infant. 8. New York: Mosby,
Elsevier; 2006.

Liem JJ, Hug SI, Ekuma O, Becker AB, Kozyrskyj AL. Transient
tachypnea of the newborn may be an early clinical manifestation of
wheezing symptoms. J Pediatr. 2007;151(1):2933.

PJMHS Vol 16, No. 05, May 2022 953



