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9
10 Mechanical ventilation (MV) is a treatment method that is
11 frequently used in neonatal intensive care units. Even
12 though MV plays a key role in reducing mortality in preterm
13 infants with pulmonary decease, its use is often associated
14 with complications [1].

15Respiratory distress syndrome (RDS) is the most common
16decease in very preterm infants and its incidence increases
17with gestational age decrease [2–4]. RDS is the most
18frequent reason for MV application in newborns with
19gestational age of less than 32 weeks [5]. Immature lungs
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a b s t r a c t

Repeated endotracheal intubation is associated with complications and additional risks

for a preterm infant. The aim of this study was to determine the risk factors related to

extubation failure (EF) in preterm newborns. Materials and methods: Ninety two very

preterm infants with respiratory distress syndrome (RDS), birth weight of <1500 g,

mechanically ventilated, and extubated before the 7th day of life were enrolled into

prospective study. Following extubation, noninvasive respiratory support was provided.

Infants who required reintubation within 72 h after primary extubation constituted the

main group (n = 27) while those, whose primary extubation was successful, were included

into the comparison group (n = 65). Results: Infants from the main group differed by

lower antenatal steroid administration rate, higher incidence of intraventricular hemorr-

hage, severe RDS, arterial hypotension, metabolic acidosis, and pulmonary bleeding, as

well as by the need in higher initial mechanical ventilation settings. According to logistic

regression analysis the risk of EF was significantly associated with severe RDS (OR – 3.82;

95% CI: 1.21–12.02), arterial hypotension (OR – 24.05; 95% CI: 1.99–290.48) or metabolic

acidosis (OR – 4.62; 95% CI: 1.41–15.16) in the first 3 days of life. Antenatal steroid prophy-

laxis considerably decreased the probability of EF (OR – 0.2; 95% CI: 0.063–0.68). Conclu-

sions: The risk of reintubation after primary extubation is determined by severe RDS,

arterial hypotension or metabolic acidosis during the first 3 days of life. Antenatal steroid

prophylaxis substantially decreases this risk. The method of non-invasive respiratory

support following primary extubation does not influence the reintubation risk.
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20 are more sensitive to damage caused by different factors,
21 including MV. Very preterm newborns that have been
22 intubated and mechanically ventilated for prolonged periods
23 of time have increased risk of death, nosocomial infections,
24 bronchopulmonary dysplasia (BPD), and survival with neu-
25 rologic deficit [1, 6, 7]. That is why it is important to
26 minimize the amount of time this type of respiratory
27 support (RS) is used and to extubate the infants as soon as
28 possible with subsequent application of noninvasive RS. An
29 obligatory requirement for this is the infant’s ability to
30 breathe spontaneously supporting adequate gas exchange
31 levels with minimal breathing efforts. However, determining
32 or even foreseeing such ability in preterm infant who is still
33 being mechanically ventilated proves to be problematic [1].
34 Meanwhile, early or untimely extubation can increase the
35 risk of repeated intubation. One of the main risk factor
36 associated with extubation failure is considered to be
37 extreme prematurity (gestational age of less than 28 weeks)
38 [8, 9]. Probability of extubation failure increases with gesta-
39 tional age decrease and postnatal age increase [6]. This can
40 be related to longer MV in older infants [10]. Mechanical
41 ventilation settings also matter. Infants that were ventilated
42 with higher peak inspiratory pressure and higher oxygen
43 concentration required repeated intubation more frequently
44 [9]. A connection has been described between extubation
45 failure and intraventricular hemorrhage (IVH) or patent
46 ductus arteriosus (PDA) presence [8]. Besides those infants
47 with lower hematocrit and pH levels as well as higher
48 partial CO2 pressure (PaCO2) required repeated MV more
49 often [9].
50 “Ideal” moment for weaning from MV is usually determi-
51 ned on the basis of certain clinical, instrumental and
52 laboratory parameters. But these parameters are seldom
53 objective, oftentimes making the weaning of preterm new-
54 borns in NICUs a trial-and-error approach [1]. That is why
55 15–40% of premature infants require subsequent reintuba-
56 tion. Extubation failure exposes the newborn to “respiratory
57 shock” that in turn causes the need for repeated intubation
58 and higher ventilation settings due to alveoli collapse or
59 atelectasis, as well as brings on additional risk associated
60 with the intubation procedure itself [11].
61 Hence, knowledge of the risk factors related to extuba-
62 tion failure will diminish the need for repeated intubation
63 that is associated with additional morbidity and mortality
64 [1].
65 The aim of the study was to determine the risk factors
66 that increase the likelihood of repeated intubation after
67 primary extubation in preterm very low birth weight new-
68 borns.

69 Materials and methods

70 Ninety two very premature infants with RDS were under
71 observation. The inclusion criteria were birth weight lower
72 than 1500 g, RDS presence, preceding treatment with
73 mechanical ventilation, and extubation not later than on
74 the 7th day of life. After primary extubation, the infants
75 were switched to noninvasive respiratory support, i.e. conti-
76 nuous positive airway pressure (CPAP), high frequency

77noninvasive ventilation (HFNV), or standard noninvasive
78ventilation (NV). The infants, who required repeated intuba-
79tion within 72 h after the primary extubation, constituted
80the main study group (27 infants). Newborns, whose pri-
81mary extubation was successful, comprised the comparison
82group (65 infants).
83The following ventilation settings preceded primary extu-
84bation: oxygen concentration in respiratory gas mixture
85(FiO2) < 35%, peak inspiratory pressure/positive expiratory
86pressure (PIP/PEEP) < 20/5 cm H2O, ventilation frequency
87(VF) < 30/min, and partial CO2 pressure in arterial blood
88(PaCO2) < 55 mm Hg.
89Criteria of the need for repeated intubation were [12]:
911. 92FiO2 � 60%; PaCO2 � 55; pH < 7.25 on noninvasive respira-
93tory support;
942. 95Considerable and progressive respiratory impairment;
963. 97Pathologic apnea episodes (more than three episodes in
98an hour that are accompanied by bradycardia, or 12
99documented apnea episodes in 24 h, or one apnea epi-
100sode that required ventilation with the bag-mask ventila-
101tion).
102Extubation failure was defined as the need in repeated
103intubation within 72 h after the primary extubation.
104The study groups were compared for the most important
105perinatal risk factors, morbidity and mortality. Special
106attention was paid to the factors and conditions that may
107have been associated with extubation failure [6, 8–10].
108Overall illness severity on the first day of hospitalization
109was standardly assessed with the SNAPPE-II scores [13]. The
110grade of RDS was determined based on X-ray data and need
111for exogenous surfactant therapy. PDA was confirmed by
112Doppler-Echocardiography, IVH and periventricular leuko-
113malacia (PVL) were assessed by head ultrasound and on
114autopsy when applicable.
115Standard protocols of respiratory support were applied to
116all newborns with arterial blood gas assessment and routine
117vitals monitoring. During NICU stay, heart rate, arterial
118blood pressure, hemoglobin oxygen saturation (SpO2), body
119temperature, and diuresis were monitored.
120The obtained data were analyzed using descriptive statis-
121tics methods, categorical, correlational and logistic regres-
122sion analysis. Differences between continuous parameters
123were evaluated using Student’s criterion or in the Mann–
124Whitney test, while discrete parameters were estimated by
125means of the x2 criterion. The measurements with normal
126distribution are presented as mean (standard deviation), and
127nonparametric data are presented as median [minimal-
128maximal value]. All values were considered significant if
129p < 0.05.

130Results

131The study groups were not different in terms of gestational
132age, birth weight, rates of delivery via Cesarean section,
133postnatal age, and illness severity at the time of enrollment
134into the study (Tab. I). Infants from the comparison group
135were more often intubated after birth in the course of
136immediate postnatal care (42 (64.62%) cases versus 11
137(40.74%) cases in the main group; p = 0.03), and were
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