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Abstract

Introduction: Mechanical ventilation is frequently applied in 3 level intensive care units. Some patients may require reintu-
bation due to positive fluid balance, electrolyte imbalances, prolonged mechanical ventilation, protein-energy imbalances,
or age. Reintubation causes increase in morbidity and mortality in intensive care. Hence, we investigated the rates and
causes of reintubation in our clinic.

Methods: We retrospectively analyzed the files of patients hospitalized in intensive care during the 18-month period from
June 1, 2018, to January 1, 2019. We recorded patients with successful intubation and patients who were reintubated.
Results: Eighty-four patients who met the criteria were included in the study. The patients were studied under two groups,
namely, 43 reintubated patients (51.2%) and 41 successfully extubated patients (48.8%). Mean age, Acute Physiology and
Chronic Health Assessment Il values, and comorbidity rates of the reintubation group were statistically significantly higher
than of the successful extubation group. The rate of inotrope treatment (48.8%) in the reintubation group was statistically
significantly higher than in the successful extubation group (14.6%). No statistically significant difference was found be-
tween reintubation and successful extubation groups in terms of energy and protein intake.

Discussion and Conclusion: Mechanical ventilation treatment in intensive care can usually be finished without any prob-
lems. However, some patients may need mechanical ventilation treatment again. Reintubation can occur as an unexpected
result of mechanical ventilation and increase mortality in intensive care. Reintubation-mortality relationship has been shown
in many studies. Our study reports that mortality rate is approximately 2-fold in reintubated patients. Therefore, before plan-
ning the extubation of patients, correcting the main problem causing respiratory support and reviewing other risk factors
that may cause reintubation, will reduce the risk of reintubation.
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ajority of the patients in intensive care require invasive

mechanical ventilation support when they are admit-
ted to intensive care or during their follow-up period. Pro-
longed ventilation can lead to complications such as venti-
lator-associated pneumonia and ventilator-associated lung
damage. These complications greatly affect the duration of
intensive care and mortality. In addition, days in ventilator
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are an independent factor in terms of mortality in the inten-
sive care unitl"2l. Therefore, patients should be separated
from the mechanical ventilator as soon as possible. Separa-
tion from ventilator envelopes the whole process of phys-
ically separating the patient from mechanical support and
endotracheal tube, including problems related to the cause
of hospitalization[3!. The weaning stage can take up 40-50%
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of the total mechanical ventilation timel*°]. Use of ventila-
tor separation protocols for spontaneous breathing trials is
widely recommended for extubationl®l. Although this strat-
egy is generally successful, reintubation may still be required
in more than 15% of patients”-91, Mortality of patients who
fail in extubation varies between 25% and 50%7:19],

There are many reasons which make it difficult to separate a
patient from a mechanical ventilator, and these are impor-
tant factors that play a role in patients being reintubated
after extubation. Conditions such as positive fluid balance,
electrolyte imbalances, prolonged mechanical ventilation,
protein-energy imbalances, age, and Acute Physiology and
Chronic Health Assessment Il (APACHE II) scores('% can
be listed among these risk factors. In addition, the causes
of reintubation include respiratory failure, upper airway
factors such as laryngeal complications, low level of con-
sciousness, and hemodynamic instability!! 1,

Accurate timing is important for extubation because early
separation of the patient from mechanical ventilator in-
creases the possibility of reintubation, and delayed extuba-
tion increases the mortality by increasing the complications
related to the mechanical ventilator. In their study, Coplin et
al.l"? found that mortality rate was 12% when there was no
delay in extubation and 27% when there was a delay in extu-
bation in patients undergoing mechanical ventilation.

Materials and Methods

After obtaining Institutional and Ethics Committee permis-
sions (KAEK 2019/20) required for our study, we retrospec-
tively studied patients in intensive care for a period of 18
months, until January 1,2019. Among the patients who were
successfully extubated after mechanical ventilation during
this period, patients with failed extubation and patients
who were reintubated were recorded. Besides demographic
data of these patients, Gamma Knife radiosurgery (GKS),
mechanical ventilation (MV) days, sedation times, APACHE I
scores, inotrope treatment times, electrolytes (K, Mg, Ca, and
P), amount of energy intake, amount of protein intake, and
total fluid balance were recorded during extubation.

In our intensive care units, spontaneous breathing trials on
patients are performed using a T tube or using the pressure
support mode in which 5 cm H,0 PEEP is applied in addi-
tion to the 6-8 cm H,O pressure support.

Conditions such as hemodynamic instability, tachypnea,
use of auxiliary respiratory muscles, reduced partial oxygen
pressure in blood gas, and elevated carbon dioxide pres-
sure were considered as indicators for reintubation need.

Statistical Analysis

When evaluating the findings obtained in the study, IBM
SPSS Statistics 22 (SPSS IBM, Turkey) programs were used
for statistical analyses. While evaluating the study data, the
appropriateness of the parameters to normal distribution
was evaluated using the Shapiro-Wilk test. Descriptive sta-
tistical methods (mean, standard deviation, and frequency)
were used while evaluating the study data. In addition to
these, Student’s t-test was used for comparing quantitative
data between the two groups with normally distributed pa-
rameters. Mann-Whitney U test was used for comparisons
between two groups that did not exhibit normal distribu-
tion. Fisher-Freeman-Halton test and continuity (Yates) cor-
rection were used to compare qualitative data. Significance
was evaluated at the level of p<0.05.

Results

The study was conducted with a total of 84 cases, 41 (48.8%)
males and 43 (51.2%) females, whose ages ranged between
23 and 99.The cases were selected after examining the files
of patients who were hospitalized in intensive care for a pe-
riod of 18 months since January 1, 2019. The average age
of the cases is 71.37+£17.63. The study was conducted with
two groups, namely, 43 patients with reintubation (51.2%)
and 41 patients with successful extubation (48.8%).

Reasons of hospitalization seen in intubation groups and in
total show distribution, as shown in Table 1.

Mean age, comorbidity rates, and APACHE Il values of
the reintubation group were found to be statistically sig-
nificantly higher than those of the successful extubation
group (p<0.05) (Table 2).

The values of MV days at the time when the reintubation
group was extubated were found to be statistically signifi-
cantly lower than those of the successful extubation group
(p=0.039 and p<0.05) (Table 2).

There was no statistically significant difference between
reintubation and successful extubation groups in terms
of gender, diet, GKS during seizure, sedation time, and in-
otrope treatment time parameters (p>0.05) (Table 2).

The rate of sedation application in the reintubation group
(18.6%) was found statistically significantly lower than the
successful extubation group (46.3%) (p=0.013 and p<0.05).

While 72.1% of the cases passed in the reintubation group,
27.9% of them were discharged. The rate of inotrope treat-
ment (48.8%) in the reintubation group was statistically sig-
nificantly higher than in the successful extubation group
(14.6%) (p=0.002 and p<0.05) (Table 2).
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Table 1. Distribution of hospitalization reasons in groups and in total
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Reason for hospitalization Reintubation Successful extubation Total
n % n % n %
Ary, gastrointestinal hemorrhage 0 0 1 24 1 1.2
Aks, ary 1 23 0 0 1 1.2
Acute resp. failure 16 37.2 7 17 23 27.1
Ary 1 23 0 0 1 12
Intox 0 0 2 49 2 24
Kah 1 23 0 0 1 1.2
Kky, p. effusion 1 2.3 0 0 1 1.2
Kky, renal ca 1 23 0 0 1 1.2
Koah attack 0 0 1 24 1 1.2
Pancreatitis 0 0 1 24 1 1.2
Pneumonia 7 16.3 9 219 16 19.1
Post-cpr 0 0 5 12.2 5 6
Post-cpr, sepsis 0 0 1 24 1 1.2
Post-operative 5 11.6 1 24 6 7.1
Post-operative (m.isk) 1 23 0 0 1 1.2
Post-operative (abscess) 1 23 0 0 1 1.2
Post-operative (kc tm) 0 0 1 24 1 1.2
Post-operative (stomach ca) 0 0 1 24 1 1.2
Sepsis 2 4.7 3 73 5 6
Svh 6 14 3 7.3 9 10.7
Trauma 0 0 5 12.1 5 6
Table 2. Evaluation of general characteristics between groups
Reintubation Successful extubation Total P
MeanxSD Mean£SD MeanzSD
Age 76.14+13.27 66.37+20.25 71.37+17.63 10.011*
GKS during extubation,_ . 12+3.080"3! 12.73+2.23013! 1236427113 20.339
MV days .. 8.6+5.537] 10.39+5.711% 9.48+5.66/¢] 20.039*
Sedation time, . 4.88+2.85M4 5.53+3.440] 5.33+3.235 20453
APACHE I 25.6+5.74 21.1£6.77 23.4+6.63 10.001*
Inotrope treatment duration 6.52+5.84 6.33+3.78 6.48+5.39 10.941
Number of reintubation occurrences . 1.32+0.64 (1) - 1.32+0.64M -
Gender, n (%)
Male 23 (53.5) 18 (43.9) 41 (48.8) 30.509
Female 20 (46.5) 23 (56.1) 43 (51.2)
Comorbidity, n (%)
Yes 41(95.3) 31(75.6) 72(85.7) 30.023%
No 2(4.7) 10 (24.4) 12 (14.3)
Sedation, n (%)
Yes 8(18.6) 19 (46.3) 27 (32.1) 30.013*
No 35(81.4) 22 (53.7) 57 (67.9)
Diet, n (%)
P 2(4.7) 3(7.3) 5(6) 40.628
E 40 (93) 36 (87.8) 76 (90.5)
P/E 1(2.3) 2(4.9) 3(3.6)
Mortality, n (%)
EX 31(72.1) - 31(72.1) -
TB 12(27.9) - 12(27.9)
Inotrope treatment?
Yes 21 (48.8) 6(14.6) 27 (32.1) 30.002*
No 22(51.2) 35(85.4) 57 (67.9)

SD: Standard deviation; GKS: Gamma Knife radiosurgery; MV: Mechanical ventilation; APACHE: Acute Physiology and Chronic Health Evaluation; 1: Student’s
t-test; 2: Mann-Whitney U-test; 3: Continuity (Yates) correction; 4: Fisher-Freeman-Halton Test; *: P<0.05.
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Table 3. Evaluation of study parameters between groups

Reintubation Successful extubation Total P
MeanxSD MeanxSD MeanxSD
K 3.86+0.48 3.6+0.58 3.73+0.55 0.033*
Mg 1.84+0.4 1.84+0.31 1.84+0.36 0.980
Ca 7.66+1.23 7.9+0.64 7.78+0.99 0.275
P 3.58+1.46 2.96+0.67 3.28+1.18 0.014*
Energy obtained (%) 41.44+18.86 42.67+14.28 42.04+16.7 0.738
Protein intake (%) 39.42+19.52 43.45+16.09 41.39+17.94 0.306

Total fluid balance 4046.14+6346.96

2416.39+5571.5 3250.67+6001.34 0.215

SD: Standard deviation; Student’s t-test; *: P<0.05.

Kand p-values of the reintubation group were found statis-
tically significantly higher than the successful extubation
group (p<0.05). There was no statistically significant differ-
ence between the reintubation and successful extubation
groups in terms of magnesium, calcium, energy obtained,
amount of protein taken, and total fluid balance parame-
ters (p>0.05) (Table 3).

Discussion

Intubation and mechanical ventilation are the primary
treatments applied in intensive care. Although this treat-
ment method is lifesaving, it is necessary to separate a pa-
tient from the ventilator as soon as the clinical conditions
are appropriate. The day of extubation is a critical moment
in intensive care period('3]. Mechanical ventilator treat-
ment must be terminated at the most appropriate time;
neither too early nor too late. In both cases, mechanical
ventilator support may be needed again in patients after
extubation. Early termination of mechanical ventilator
treatment may cause separation of patients without under-
standing the exact reason which required mechanical ven-
tilator support. Late termination may lead to reintubation
due to complications stemming from prolonged effects of
mechanical ventilation. In addition, reasons such as posi-
tive fluid balance, electrolyte imbalances, protein-energy
imbalances, comorbidity, age, and cardiac pathology facili-
tate the transition to reintubation.

In their study, Upadya et al.'¥ found that the positive fluid
balance (input>output) was significantly higher than those
of weaning failures at 24, 48, and 72 h before weaning and
cumulatively (as from hospitalization). The number of pa-
tients with negative cumulative fluid balance was found to
be twice as high as those with probability to successfully
leave the ventilator at net positive balance (RR = 2.2; 95%
Cl = 1.3-3.8). In the study conducted by Rosenberg et al.[']
on 844 patients, they found on the 15t day of the recording

that 683 patients were in positive on average by more than
3.5 L in fluid balance compared to 161 patients with nega-
tive fluid balance (p<0.001). They found that the cumula-
tive negative fluid balance on the 4t" day of the study was
independently associated with lower hospital mortality
(OR =0.50; 95% Cl =0.28-0.89; p<0.001), fewer ventilators,
and days of intensive carel'%]. In addition, in a randomized
controlled study, it was demonstrated that the use of a pro-
tective fluid strategy shortens the duration of mechanical
ventilation in patients with acute pulmonary damagel'®l,
In our study, there was a positive fluid balance in both
groups. Although there was no statistically significant dif-
ference, there was more positive (1.6 L) fluid balance in un-
successful extubation (4046.14+6346.96) than in successful
extubation (2416.39+5571.5). We can say that positive fluid
balance is one of the important factors playing a role in ex-
tubation failure. In their study, Fujii et al.l®! did not find a
significant difference in successful extubation and reintu-
bation groups when compared with age, gender, APACHE
[l scores, and SOFA scores. In our study, the mean age and
APACHE Il values of the reintubation group were found to
be statistically significantly higher than those of the suc-
cessful extubation group. Many studies have shown that
reintubation increases mortality. While intensive care mor-
tality was 38.5% in the time period of our study, this rate
was found to be 72.1% in reintubated patients. The data in
our study also support the previous studies.

Cardiovascular system-related pathologies are one of the
most important factors in patients not being able to leave
the mechanical ventilator or the need for reintubation in a
short time after extubation.

In Hurford and Favorito study,'”) 6 (35%) of 17 patients
who could not leave mechanical ventilation were found to
have myocardial ischemia at the time of participation into
the study, and the presence of ischemia was found to be
associated with non-separation from mechanical ventila-
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tion. In intensive care, insidious and unknown myocardial
dysfunction may occur in some patients in the mechanical
ventilator when they are exposed to the workload that oc-
curs during the weaning stagel®!. Many studies have shown
that even in patients with normal systolic function, diastolic
dysfunction can cause a high rate of weaning failurel18:19],
For this reason, cardiac pathologies must be diagnosed, be-
cause they can be effectively treated with diuretics and/or
vasodilators, or even with coronary angioplasty in case of
cardiac ischemial2%, In our study, the rate of inotropic treat-
ment (48.8%) in the reintubation group was found to be sta-
tistically significantly higher than the successful extubation
group (14.6%) (p=0.002 and p<0.05). In addition, among our
patients in the study group, all patients with cardiac pathol-
ogy among primary hospitalization reasons are in the rein-
tubation group. For this reason, demonstrating that patients
with prior cardiac pathologies are stable in cardiological
level before extubation and terminating mechanical ventila-
tion support for patients who use inotrope and vasopressor
after at least reducing the doses of these supporting agents
will undoubtedly reduce the possibility of reintubation.

Although malnutrition has been reported for about 40% of
critically ill patients, data on malnutrition cause weaning
difficulties are limited!3). In our study, the protein and en-
ergy levels of both groups remained around 40% of what
they needed to intake and there was no statistically signif-
icant difference between the reintubation and successful
extubation groups in terms of the energy they obtained
and the amount of protein they received (p>0.05). Our con-
clusion supports the data of the previous studies.

Some studies have shown higher rates of extubation fail-
ure in older and comorbid patients®2'22], |n our study, the
mean age of the reintubation group was likewise found
to be statistically significantly higher than that of the suc-
cessful extubation group (p=0.011 and p<0.05). Again, the
rate of comorbidity in the reintubation group (95.3%) was
found to be statistically significantly higher than the suc-
cessful extubation group (75.6%) (p=0.023 and p<0.05).

Would low GKS values cause reintubation? In our study, there
was no statistically significant difference between the rein-
tubation and successful extubation groups in terms of GKS
values during extubation (p>0.05). Although GKS values in
both groups were approximately 12 in average in our study,
Coplin et al.’Z in their study, found a relatively low rate of
reintubation (9%) in patients with stable brain damage with
Glasgow Coma Score <4. Koh et al.23] found that Glasgow
Coma Score did not predict extubation failure in their study.
However, there are studies reporting that low GKS poses a

risk for reintubation; Namen et al.[24 in their study in neuro-
surgical patients, performed a successful extubation in 75%
(60 of 80) of patients with GKS score =8 during extubation
and in 36% (14 of 38) of patients with GKS score <7 during
extubation. In Mokhlesi et al.2%] study on extubation failure
reasons, 16 of 122 patients (13%) who left mechanical venti-
lation support required reintubation within 48 h. researchers
predicted three clinical variables for reintubation: Moderate
to profound endotracheal secretions during spontaneous
breathing study, a Glasgow Coma Scale score of <10, and hy-
percapnia (PaCO2 =44 mmHg). One of the important points
in this study is the presence of secretion in patients, which is
a critical reason for high level of carbon dioxide and extuba-
tion failure. Therefore, if the GKS score is low in patients who
are scheduled for extubation, performing the extubation af-
ter ensuring that the airway reflexes are preserved and that
there is no secretion will reduce the risk of reintubation.

In our study, although K and p-values were higher in the
reintubation group in terms of electrolytes, both elec-
trolyte values were within normal limits.

Conclusion

Mechanical ventilation treatment in intensive care can usu-
ally be finished without any problems. However, some of
the patients may need reintubation after being separated
from a ventilator. The relationship between reintubation
and mortality has been demonstrated in many studies.
In our study, we found that the mortality rate is approxi-
mately 2 times higher in reintubated patients. For this rea-
son and as a precaution against the risk of reintubation,
age and APACHE Il values should be evaluated against risk
factors such as cardiac pathology, inotrope treatment, and
comorbidity as mentioned above, after remediation of the
primary reason leading to mechanical ventilation and be-
fore separating the patient from their ventilator. Perform-
ing extubation after normalizing the improvable factors as
much as possible will reduce the possibility of reintubation.
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