Respiratory distress in newborn



Neonatal Respiratory Distress
Signs and symptoms

Tachypnea (RR > 60/min)
Nasal flaring

Retraction

Grunting

Delayed or decreased air entry
+/- Cyanosis

+/- Desaturation
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Neonatal Respiratory Distress Etiologies

Pulmonary

causes
RDS
Pneumonia
TTN
MAS

Other aspiration
syndrome

Air leak syndrome
Lung hemorrhage
Lung hypoplasia

Congenital
malformations

Systemic

causes
Infections
Metabolic causes
Temperature

Anemia
Polycythemia
Congenital heart
disease

Pulmonary
hypertension

Neuromuscular
disorder

Anatomic

causes

Upper airway
obstruction
Airway
malformation
Space occupying
lesion

Rib cage
anomalies

Phrenic nerve
injury



Neonatal Respiratory Distress

Algorithm

Respiratory

Distress
(tachypnoea, retractions, grunt)

Preterm Term
i | | |
< 6hrs old > 6hrs old < 6hrs old > 6hrs old
HMD (RDS) Pneumonia TTN Pneumonia
Pneumonia CHD MAS/PPHN CHD

Lung anomaly Pul. Hemorrhage Asphyxia
Lung anomaly

Air leak
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RDS

Respiratory Distress Syndrome



Introduction

 The most frequent cause of respiratory
distress in premature infants.

* 60-80% of <28wk GA ; 15-30% of 32-36wk GA
: 5% of 37wk-term.

* Classic presentation of grunting, retractions,
increasing O, requirement, reticulogranular

pattern and air bronchograms on CXR and
onset < 6hrs age



Pathogenesis

Prematurity
\ ]
Reduced surfactant synthesis, storage, release
" Llncreased alveolar surface tension
|

(' ( Progressive atelectasis Diffusion
\ Uneven V/Q .~ Hypoventilation gradient
AN J ~CO2 retention |

\\\\\\ ~ Acidosis -~

—_——

Pulmonakyvasoconstriction
Capillary endothelial damage -
Plasma leak Fibrin



Pathology
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Pathophysiology

* Reduced lung compliance (1/5th -1/10th)

* Poor lung perfusion ( 50-60% not perfused),
decreased capillary blood flow

* R--> L shunting ( 30-60% )

* Alveolar ventilation decreased

* Lung volume reduced

* Increased work of breathing

* Hypoxemia, hypercapnia, acidosis




Physiologic abnormalities

Lung compliance 10-20% of norm
Atelectasis...areas not ventilated
Areas not perfused

Decrease alveolar ventilation
Reduce lung volume



Risk factor

Prematurity
Acidosis

Hypoxia
Hypercapnia
Hypothermia

C/S

Asphyxia and stress
Male

Familial

DM mother



signs

tachypnea
retraction

grunting

Nasal flaring

apneic episode

Cyanosis

extremities puffy or swollen



Chest X-ray

* Ground glass appearance
* Reticulogranular
* With air bronchograms
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Treatment

e Surfactant
— Prevention
— rescue
* Supportive
— Thermal
— Fluid and nutrition
— oxygen

e Mechanical ventilation
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complications

Pneumothorax

PDA

nfection

ine problems

ROP

Chronic lung disease
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Patent
Ductus
Arteriosus

Superior Vena Cava ——————> @ TV

Right Pulmonary Veins f

| \( Left Ventricle

Inferior Vena Cava —— >

Aorta

~<—— Pulmonary Artery

<«— |eft Pulmonary Veins

Left Atrium

Right Atrium Aortic Valve

Mitral Valve

Tricuspid Valve

Right Ventricle
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Cellular particle

Bile pigment

Lango

Mocus

Vernix

Pancreatic secretion

One gr meconium = one mg Billirubin



Incidence
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Meconium Aspiration

Meconium

Trachea
(windpipe)

Meconium
in lungs



MAS
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1) Thick meconium
2) Fetal tachycardia

3) lack of increase heart rate during intrapartum
monitoring

4) Low cord PH



Meconium aspiration
]

.

Mechanical Chemical Surfactant
obstruction inflammation inactivation
Air trapping Atelectasis
Uneven | Intrapulmonary
ventilation l l shunting

Air leaks — Hypoxemia ———»  Persistent
acidosis —+— fletal circulation

FIG. 41-31  Pathophysiology of meconium aspiration syndrome.



e Partial obstruction

 complete obstruction

e Surfactant destruction

* Chemical pneumonitis & Bacterial pneumonia
* Asphyaxia

 PPHN



* Classic signh :Post maturity, nail, skin, umbilical
cord are heavily stained with a yellowish
pigment

e Early sign (resp . Distress): grunting &
cyanosis & nasal flaring & retraction &
marked tachypnea

* Characteristic sign: chest overinflation and
Rale
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Coarse, nodular, irregular pulmonary densities with
areas of diminished aeration or consolidation.

Hyperinflation of the chest .
Atelectasis

Flattening of diaphragm
Cardiomegaly

(manifestation of the underlying prenatal hypoxia)



Chest.X.Ray






Meconium Aspiration Syndrome
' ‘Il
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1) Heart rate greater than 100 beat /min
2) Good muscle tone
3) regular breathing



Meconium present?

Baby vigorous?*

I Suction mouth and trachea l

Continue with remainder of Initial Steps: |
* Clear mouth and nose of secretions
* Dry, stimulate, and reposition

* Vigorous is defined as strong respiratory efforts, good muscle tone, and a
heart rate greater than 100 bpm. The technique of determining the heart
rate is described later in this lesson.
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Meconium in Amniotic Fluid

l

Intrapartum suctioning of mouth,
nose, pharynx

1 !

Infant Depressed

| Infant Active J
Obserye Intubate and suction
| trachea

| |

Other resuscitation as indicated




Guidelines of the baby
exposed to meconium

Vigorous

V \YGSA

Imm_edlate tracheal Clear secretions and
suction

meconium
I Initial resuscitation
l l steps
Meconium NOo meconium
HR>100 HR<100
reintubate PPV and suction
and suction again later

The American Academy of Pediatrics Neonatal Resuscitation Program Steering
Committee management guidelines of the baby exposed to meconium:



Meconium




ET SUCTION INDICATION

* Only in non vigorous baby

- depressed respirations

- decreased muscle tone
- heart rate < 100 beats per minute

* Pharyngeal suctioning of an infant before delivery of the shoulders.

* Removal of meconium from hypopharynx and larynx by large-bore catheter.
« Meconium aspirator attached to wall suction.

« Endotracheal intubation for removal of meconium in the lower airway.
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MANAGEMENT

1. Prevention
 Monitor fetal status
« Amnioinfusion

« Suctioning +/- intubation and immediate
suctioning

* Avoid harmful techniques
2. Intervention
* Optimal thermal environment & minimal handling
* Respiratory care, Oxygen therapy & ECMO
« Keep stable V/S
« Surfactant therapy



Steroid therapy for meconium aspiration
syndrome in newborn infants

 The Cochrane Database of Systematic Reviews 2007 Issue 3, The
Cochrane Library (ISSN 1464-780X

 Conclusions:

At present, there is insufficient evidence to assess
the effects of steroid therapy in the management of
meconium aspiration syndrome

(no significant reduction in mortality, duration of hospital
stay, Duration of mechanical ventilation, incidence of air
leak,increase in duration of oxygen therapy was seen
with the use of steroids)



http://dx.doi.org/10.1002/14651858.CD003485
http://dx.doi.org/10.1002/14651858.CD003485
http://dx.doi.org/10.1002/14651858.CD003485

Role of antibiotics In
meconium aspiration syndrome

Ann Trop Paediatr. 2007 Jun;27(2):107-13.
Basu S, Kumar A, Bhatia BD.

Division of Neonatology, Department of Paediatrics, Institute of
Medical Sciences, Banaras Hindu University, Varanasi, India.
drsriparnabasu@rediffmail.com

CONCLUSION:

Routine antibiotic therapy is not necessary for managing
MAS. No significant difference

— period of oxygen dependency (5.8 vs 5.9 days)

— day of starting feeds (4.0 vs 4.2)

— day of achievement of full feeds (9.4 vs 9.3)

— clearance of chest radiograph (11.7 vs 12.9 days)
— duration of hospital stay (13.7 vs 13.5 days)



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Kumar A"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Bhatia BD"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
mailto:drsriparnabasu@rediffmail.com
mailto:drsriparnabasu@rediffmail.com

Surfactant for meconium aspiration
syndrome in full term/near term infants

« Cochrane Database Syst Rev. 2007 Jul 18;(3):CD002054
El Shahed A, Dargaville P, Ohlsson A, Soll R.

« CONCLUSIONS: In infants with MAS, surfactant
administration may reduce the severity of respiratory
liness and decrease the number of infants with
progressive respiratory failure requiring support with
ECMO. The relative efficacy of surfactant therapy
compared to, or in conjunction with, other approaches to
treatment including inhaled nitric oxide, liquid ventilation,
surfactant lavage and high frequency ventilation remains
to be tested.
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PPHN PREVENTION

1. Avoid vasoconstriction
* Acidosis
* Hypoxia
« Metabolic disturbance - Hypocalcemia
- Hypercalcemia
- Hyperglycemia
- Hypoglycemia
2. Prevent right to left shunt
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Pneumonia
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Pneumonia
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Pneumonia
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1) congenital pneumonia

2) interauterine pneumonia

3) pneumonia acquired during birth
4) pneumonia acquired after birth

Manual of neonatal respiratory care :obs bl ; 398 gow ailb
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GBS, E coli, Listeria monocytogene, S aureus, etc...

ol uilogST 5 bawadlS g poSid o5l LoDy 0l slo 2 b plolios )0 ST (Sgagis 14298



Pneumonia




Pneumonia
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Pulmonary diseases in the newborn period

Early onset pneumonia

1/8 per 1000 live newborn

Gr B streptococci (70% in UK)

H. Influenza

S. Pneumoniae

Listeria Monocytogenes

Gram negative enterobakterier
(Fungi)

Virus ( RS, Adeno, CMV, Coxsacki)




Pulmonary diseases in the newborn period

Late onset pneumonia
e Usual in preterm on artificial ventilation
* 10-35% of all on ventilator

Gram positive Gram negative
Staph areus Enterobakter
Enterocokker E. Coli

Gr B streptokokker Klebsiella
Fungi

Candida
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Case summary

A male newborn baby weighing 2.62 kg was born to a 35
years old mother by caesarean section at 35+4 weeks
gestation because of oligohydramnios at Apollo Hospitals,
Dhaka. APGAR score was 5 at | min & 9 at 5 min. The
baby developed tachypnoea soon after birth and was
shifted to the Neonatal Intensive Care Unit (NICU). Baby
was kept under warmer requiring hood oxygen 2
liters/min. Physical examination on admission revealed:
heart rate 156 beats/min, well perfused, respiratory rate
75/min and breath sounds were normal. No chest
retractions were noted. Blood pressure (BP) 64/44mmHg.
Rest of the systemic examination was normal. The chest
radiograph showed well expanded lungs, fluid in the
horizontal fissure and increased pulmonary vascularity. On
the basis of clinical examinations and chest x-ray the baby



Figure: X-ray chest showing fluid in the horizontal
fissure.
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X-ray
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Air leak
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Air leak
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Air leak
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Air leak
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Air leak
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‘Fifth intercostal space, anterior axillary
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