92. Pathophysiology of immature newborns

- body weight of a hypotrophic newborn is below the 10th percentile for the given gestation age 
- improvement in the health care help survival of very hypotrophic newborns with body weight below 600 g (born in the 26th week or even earlier)
- however, this situation raises the issue that the future development (related to many perinatal complications) carries increased risk, and that amuch higher number of health problems appear in these individuals 
Health problems in premature newborns:
● cardiovascular system 
- because of low blood saturation with oxygen - compensatory increased heart rate
- in the case of energy deficit and hypoxia - low heart contractility, bradycardia - hypotension, hypoperfusion of the brain - irreversible changes
- persistent Ductus arteriosus of Botallo - low perfusion of lungs
● respiratory system
- HbF - higher affinity to oxygen - shift of the dissociation curve to the left - lower oxygenation of tissues
- surfactant - produced by mature pneumocytes, increases surface tension of alveoli preventing their collapse (increased permeability for proteins- formation of hyaline membranes)- sufficient amount of surfactant from the 35th week - in immature newborns artificial hypertonic ventilation is necessary 
- spontaneous breathing dependent on maturity of the brain stem (respiratory center) reacting to hypoxia during birth
● renal system
- from the 34th week - number of nephrons is completed - but without full function, there is high vascular resistance decreasing perfusion
- after birth - increase of diuresis but notn-normal concentration capacity - even in mature newborns it is not possible to add salt into nutrition, since up to bout 1 year of age infants are not able to eliminate it without loss of water
● GIT
- only from about 38th week are there normal suction and swallow reflexes - earlier either gastric tube or parenteral nutrition is necessary
- immature intestine does not have normal absorption capacity (malabsorption diarrhea) and simultaneously it is more permeable for proteins, bacteria (allergic reactions, infections)
- necrotic enterocolitis - disorder in intestinal microcirculation
● hematology
- immature conjugation of bilirubin in liver - jaundice - in critical levels it is necessary to carry out exchange transfusion to prevent "kern icterus", blue light helps conjugation (bilirubin is transformed in the skin to a different isomer) 
- low production of coagulation factors in liver (hypovit. K) - bleeding disorders (critical is intracranial bleeding)
- anemia - due to bleeding, Rh incompatibility, catabolic state - low erythropoesis
- polyglobulia - only in the case of a delayed cutting off the umbilical cord = placental-fetal transfusion
● immune system
- immature immune system has low activity of both T and B lymphocytes
- low phagocytic activity
- deficit of chemotactic factors
- low function of barriers - increased risk of infection
- in the case of missing immunoglobulin supply from mother milk, there is much higher probability of severe infections - mainly GIT infections causing diarrhea and vomiting leading to critical dehydration and mineral dysbalance
● nervous system
- immature sensory functions
- incomplete myelination (positive Babinsky's sign)
- problems with central regulation of blood pressure
- respiratory insufficiency due to missing activity of the respiratory center
- missing important reflexes (e.g. for normal feeding)
- risk of periventricular leukomalacia - due to hypotension, hypoxia
- periventricular hemorrhage - after ischemic phase - reperfusion with increased volume causes rupture of capillaries
● thermoregulation
- high ratio body surface/body weight is demanding for the maintenance of constant body temperature
- very low amount of subdermal fat in immature newborns - low insulation and low energy source
- brown fat is formed only after 26th week - low capacity for non-shivering thermogenesis
● metabolism
- low glycogen stores - hypoglycemia (below 1.7 mmol/l during the first day)
- low GIT activity
- despite all nutritional attempts - decrease of body weight after birth
- hypocalcemia - ionized calcium below 1 mmol/l - in 5-10% of all newborns (due to the lost parathormone supply from mother, vit. D insufficiency, high calcitonin in immature newborns

Immature newborn – any birth before completion of 37th week of pregnancy
Etiology of premature birth
- health problems of mother
- loss of amniotic fluid
- disease of the fetus
- Rh incompatibility

Risks of intensive care
- retinopathy - due to changes in retinal vessels in prolonged oxygenation with pO2 > 100 mm Hg
- bleeding after compensation of circulation (due to increased pressure - ruptures of vessels - especially in CNS)





