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Abstract. Background and aim: Determining the time that is required for weaning, as well as the factors that
influence it can be used for the appropriate planning of patient’s medical and nursing care. The aim of this
study is to estimate the optimal time an Intensive Care Unit (ICU) patient with tracheostomy needs to wean
from mechanical ventilation. Mezhods: This prospective observational study was conducted on 162 patients
from two general hospitals in Athens, Greece. A specially designed recording form was created to conduct the
study. The Statistical Package for the Social Sciences (SPSS) v.25 for Windows was used to record and ana-
lyze the data. The level of statistical significance was set at 0=5%. Resu/ts: Results were found after comparing
and associating the demographic and clinical characteristics and medical history of patients with the dura-
tion of weaning, the length of post-tracheostomy ICU stay and the time from intubation to tracheostomy.
Conclusions: According to the results of our study, there are various factors that affect success and duration of
weaning. More specifically, there seems to be an association between duration of weaning and age, number
of closure attempts, success of closure, time from intubation to tracheostomy, length of the patient’s post-
tracheostomy ICU stay and diagnosis upon admission. The shorter the duration of weaning, the greater the
benefits for the patients themselves, such us avoiding respiratory damage, reduction of mortality and morbid-
ity and preventing of length of patient’s ICU stay. (www.actabiomedica.it)
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Introduction

The medical and nursing care of a patient with
tracheostomy for an effective and timely weaning is of
the utmost importance. This should take into consid-
eration various elements, which includes the estima-
tion of the time needed for the weaning of an Intensive
Care Unit (ICU) patient with tracheostomy from me-
chanical ventilation. Additionally, clinical information
such as the time estimate for the patient undergoing

mechanical ventilation, and for the patient’s weaning
and the factors that affect it can be utilized for the ef-
fective planning of medical and nursing care (1, 2).
Apparently, there is very limited literature available
nationally and internationally in this regard.

It has been estimated in many studies that the
time for the weaning process of patients in the ICU
accounts for 40% of their hospitalization. Further-
more, it has been noticed that a considerable number
of patients continue receiving mechanical ventilation
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without really needing it. This fact is further ascertained
by the unexpected extubation of patients, that is when
they extubate themselves or when the extubation hap-
pens accidentally without the need of reintubation (3).
The percentage of reintubation of patients who extu-
bate accidentally is between 31% and 78%, while in
scheduled extubation the percentage is 10-20%. This
means that the 22-69% of patients keep on receiv-
ing mechanical ventilation without being in need of
it. This probably occurs because the readiness-to-wean
criteria have not been applied properly (3). According
to Cosentino et al, 2017, the unexpected extubation is
a phenomenon caused by various risks (4). It is very
important for the doctors recognize the criteria that
could support an extubation. Furthermore, a reduced
unexpected extubation could be associated with an in-
crease of the medical professionals and especially of
the nursing stuff. In addition, it is very important for
medical stuff to provide more supervision to patients
who are at risk for unexpected extubation (4).

The reintubation has considerably negative effects
on patients’ condition, as this complication prolongs
the patients’ length of stay in the ICU while increas-
ing morbidity, mortality and the chance of being
transferred to a rehabilitation center instead being dis-
charged. As a result of all these, the scientific commu-
nity has expressed a particular interest in the finding
appropriate algorithms and assessment tools that lead
to the recognition of patients’ readiness for weaning
but also the prognosis of successful weaning (5).

Patients and methods

This prospective observational study was con-
ducted on 162 patients from two general hospitals (Site
A & Site B) in Athens, Greece. Patients’ recruitment
inclusion and exclusion criteria are presented in Table 1.

Table 1. Patients’ recruitment inclusion and exclusion criteria.

Patients’ recruitment
exclusion criteria

Patients’ recruitment
inclusion criteria

Patients under the age of 18
Discharged or died before

tracheostomy

Patients aged 18 years or over

Intubated and had undergone
tracheostomy

Data collection was performed from September
2019 to September 2021. Researchers developed a
specific form in accordance with relevant literature (6).
Relevant clinical data were extracted from the patients’
health records, anonymised and classified through
the above-mentioned form. Prior to the beginning
of the study, the patients’ relatives were asked to sign
an informed-consent form in full accordance with
the Department of Human Health Services” policy.
Furthermore, Hospitals’ Scientific Advisory Boards
granted the ethical approval for the research (Ref No
5844/29-3-2018 and 24845/3-5-2020).

The specific form was filled 239 times, but the
sample of the study consisted of 162 patients. Sixty
two patients was discharged or died before tracheos-
tomy and 15 excluded from the study because of lack
of data in their medical records. Patients followed up
since their admission to ICU until their discharge
from ICU. Furthermore, data collected comprised of
demographic and clinical characteristics, such us gen-
der, age, occupation, nationality, chronic conditions,
family history, diagnosis upon admission to ICU, prior
hospitalizations, smoke, alcohol and BMI. In addition
to those, date of patient admission to ICU and date of
discharge from the ICU, type of tracheostomy, number
of efforts to achieve a tracheostomy stoma closure and
success or failure of closure, were recorded. Qualitative
variables of this study are gender, nationality, marital
status, occupation, education level, chronic conditions,
prior hospitalizations, family history, smoke, alcohol,
diagnosis upon admission, present disease, type of pro-
cedure, success of closure and causes of closure failure.
In addition, quantitative variables of this study are age
in years, BMI, number of efforts for closure, time from
intubation to tracheostomy, duration of weaning and
length of stay in ICU after tracheostomy.

Statistical analysis

Tracheostomised patients’ medical history, de-
mographic and clinical characteristics were analysed
through descriptive statistics.

The quantitative data were presented as mean and
standard deviation, while qualitative data presented as
rates and absolute values. Kolmogorov-Smirnov test
was used for the test of normality (6, 7).
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Correlation coeflicient Pearson (r) and Correla-
tion coeflicient Spearman (p) were used for investi-
gating the relationship between the two quantitative
variables. T- test and Mann—Whitney U test were used
for the difference between of one quantitative and one
qualitative variable with two levels. In addition to that,
the Anova and the Kruskal-Wallis tests were utilised
for the difference between of one quantitative and one
qualitative variable with three levels and more. Finally,
multiple regression analysis was employed to deter-
mine factors that affect a quantitative data.

The Statistical Package for the Social Sciences
(SPSS) v.25 for Windows was used to record and ana-
lyze the data. The level of statistical significance was
set at a=5%.

Results

66,7% (n=108) of the study sample were men and
33,3% (n=54) were women, and the mean age of the
participants was 58,36 (+16,56) years old. The rest of
the demographic characteristics of the participants are
presented in Table 2.

Regarding the medical history of patients, the
majority of patients suffered from chronic conditions
(n=135, 83,3%) with a high incidence of cardiovascular
diseases scoring the highest percentage (n= 84, 51,9%).
Table 3 presents the distribution of the sample accord-
ing to medical history.

In respect to the diagnosis upon admission, the
main diagnosis was neurological problems with 29,6%
(n=48) followed by head injuries with a percentage of
20,4% (n=33), Covid-19 disease with 19,8% (n=32),
respiratory problems with 14,8% (n=24), sepsis — septic
shock with a percentage of 5,6% (n=9), cardiovascular
problems with 3,7% (n=6) and post-surgical complica-
tions with a percentage of 2,5% (n=4). The rest of the
clinical characteristics of the patients are recorded in
Table 4.

Comparisons and associations between the demo-
graphic characteristics of the patients, the duration of
weaning, patient’s post-tracheostomy ICU length of stay
and time from intubation to tracheostomy are presented
in Table 5. Patients with Greek nationality seemed to
have a longer duration of weaning than patients with

Table 2. Demographic characteristics of the patients.

n %

Gender

Men 108 66,7%

Women 54 33,3%
Nationality

Greek 143 88,3%

Other 19 11,7%
Marital status

Single 20 12,3%

Married 108 66,7%

Divorced 13 8%

Widowed 21 13%
Occupation

Public Sector employee 17 10,5%

Private Sector employee 41 25,3%

Free- lancer 30 18,5%

Other 74 45,7%
Educational level

Primary school graduated 30 18,5%

Secondary school graduated 30 18,5%

High school graduated 41 25,3%

College degree 51 31,5%

Postgraduate degree/ PhD 10 6,2%

MzSD

Age in years 58,36+16,56

a different nationality. Furthermore, private sector em-
ployees seemed to have a shorter duration of weaning
than patients employed elsewhere. Similarly, patients
with a post-graduate degree/ PhD had a shorter dura-
tion of weaning than patients who completed primary
school only. The age seemed to be associated slightly
and positively with the duration of weaning (p<0,05). In
addition to that, it was revealed from the comparisons
that the participants hospitalized at Site A had a longer
length of stay in the ICU after tracheostomy than pa-
tients in Site B. Finally, private employees were more
rapidly tracheostomised in comparison to freelancers or
those who were employed elsewhere.

Comparisons and associations between medical
history of the patients, the duration of weaning, length
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Table 3. Medical History of the patients. Table 4. Clinical characteristics of patients.
n % n %
Chronic conditions Diagnosis upon admission
Respiratory 45 27,8% Neurological problems 48 29,6%
Cardiovascular 84 51,9% Cardiovascular problems 6 3,7%
Neurological 33 20,4% Respiratory problems 24 14,8%
Urological 17 10,5% Head injuries 33 20,4%
Haematological 5 3,1% Covid-19 32 19,8%
Musculoskeletal 11 6,8% Post- surgical complications 4 2,5%
Reproductive 10 6,2% Sepsis -Septic shock 9 5,6%
Diabetes Melitus 46 28,4% Other 6 3,7%
Autoimmune diseases 12 7,4% Present disease
Pathological diseases 2 1,2% Respiratory cause 35 21,6%
Prior hospitalizations Neurological cause 22 13,6%
Yes 93 57,4% Neurosurgical cause 30 18,5%
No 69 42,6% Surgical cause 44 27,2%
Family History Cardiovascular cause 7 4,3%
Respiratory 32 19,8% Urological cause 2 1,2%
Cardiovascular 61 37,7% Pathological cause 39 24,1%
Neurological 42 25,9% Coma 1 0,6%
Urological 8 4,9% Type of procedure
Haematological 3 1,9% Surgical 16 9,9%
Musculoskeletal 1 0,6% Percutaneous 146 90,1%
Reproductive 2 1,2% Success of closure
Diabetes Melitus 48 29,6% Yes 124 76,5%
Smoke No 38 23,5%
Yes 64 39,5% Causes of closure failure
No 98 60,5% Neurological cause 16 9,9%
Alcohol Neurosurgical cause 4 2,5%
Yes 22 13,6% Respiratory cause 10 6,2%
No 140 86,4% Neurological cause/ 5 3,1%
Respiratory cause
Neurological cause/ 3 1,9%
of their post-tracheostomy ICU stay and time from Neurosurgieal cause
intubation to tracheostomy are presented in Table 6. M:SD
More specifically, patients with chronic conditions BMI (kg/m’) 26,75+4,12
appeared to have a longer duration of weaning and a Number of efforts for closure 3,7322,11
longer time from intubation to tracheostomy than pa- Time from intubation to 13,31+4,96
tients with no chronic conditions. Similarly, patients tracheostomy (in days)
with prior hospitalization had a longer time from intu- Duration of weaning 38,86+13,40
bation to tracheostomy than patients who did not have Length of stay in ICU after 25,55£12,78
prior hospitalization. Moreover, patients with a family tracheostomy
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Table 5. Comparisons and associations of demographic characteristics of patients.

Duration of weaning Length of stay in ICU trzcilI:: e()ﬁ?:;}i::)utl::zil?:)ﬁzy
Mz=SD P Mz+SD P M=SD P

Hospital

Site A 40,09+14,74 27,15+ 14,14 0,048 12,94+4,99

Site B 36,78+10,56 0,220 22,83+9,57 13,95+4,81 0,400
Gender

Men 38,72+13,05 0.823 25,03+12,69 0,250 13,69+4,80

Women 39,15+14,20 ’ 26,59+13,03 12,56+5,15 0,127
Nationality

Greek 39,59+13,51 0,021 26,13+13,20 0,093 13,46+4,90

Other 33,42+11,46 21,21+8,01 12,21+5,22 0,109
Marital status

Single 35,95+12,23 25,50+12,71 0,570 10,45+5,68

Married 38,45+12,77 0475 24,94+12,32 13,52+4,56 0,188

Divorced 42,00+18,53 26,31+16,41 15,69+5,44

Widowed 41,81+14,16 28,29+13,32 13,52+4,93
Occupation

Public Sector 42,59+18,34 30,06+17,94 0,429 12,53+3,99

employee

Private Sector 34,73+13,68 23,73+12,28 11,00+4,36 0,001

employee 0,047

Free-lancer 38,93+9,88 22,57+8,54 16,37+5,59

Other 40,27+12,89 26,73+12,91 13,54+4,52
Educational level

Primary school 43,30+14,58 29,40+13,43 0,126 13,90+4,49

graduated

Secondary school 35,13+9,37 21,80+8,10 13,33+5,80 0,258

graduated

High school 39,80+12,62 0,024 25,85+13,16 13,95+4,07

graduated

College degree 38,69+14,70 25,75+14,00 12,94+5,34

Postgraduate degree/ 33,80+13,90 23,00+13,00 10,80+4,39

PhD

Correlation p | Correlation coefficient | p | Correlation coefficient P
coefficient

Age in years 0,201 0,010 0,142 0,071 0,205 0,009

history of neurological problems underwent tracheos-
tomy later than patients with no previous family issues
in this area. Finally, none of the factors of the patients’
medical history appeared to be related to the length of
their post-tracheostomy stay in the ICU.

Comparisons and associations between clinical
characteristics of the patients, the duration of wean-
ing, the length of their stay in the ICU after trache-
ostomy and the time from intubation to tracheostomy
are presented in Table 7. More specifically, patients
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Table 6. Comparisons and associations of medical history of patients.

Time from intubation
Duration of weaning Length of stay in ICU after tracheostomy to
tracheostomy
Mz+SD P M:SD P MzSD P
Chronic conditions
Yes 39,78+13,23 0,013 25,90+12,66 0,132 13,88+4,68
No 34,30+13,56 23,81+13,51 10,48+5,30 0,018
Chronic conditions
Respiratory 38,04+10,85 0,849 23,71+10,57 0,477 14,33+4,75 0,123
Cardiovascular 40,24+13,82 0,134 26,39+13,22 0,279 13,85+4,87 0,256
Neurological 44,12+17,30 0,035 30,33+16,80 0,066 13,79+4,92 0,081
Urological 40,47+14,59 0,672 26,94+14,18 0,517 13,53+2,65 0,876
Haematological 39,80+8,59 0,571 26,60+8,20 0,447 13,20+2,49 0,861
Musculoskeletal 41,09+19,08 0,912 26,91:18,68 0,847 14,1825,31 0,356
Reproductive 35,40+10,59 0,374 21,00+9,62 0,323 14,40+3,57 0,484
Diabetes Melitus 38,07+£14,09 0,423 23,15+13,38 0,063 14,91+5,23 0,193
Autoimmune diseases 37,4216,57 0,969 24,50+6,59 0,696 12,92¢3,00 | 0,386
Prior hospitalizations
Yes 37,90+11,31 0,837 23,76+10,00 0,397 14,14+5,19 0,038
No 40,16x15,79 27,96+15,54 12,20+4,37
Family History
Respiratory 37,63+£10,80 0,557 24,00+11,00 0,387 13,63+3,134 0,921
Cardiovascular 38,59+15,82 0,352 26,07+15,41 0,588 12,52+5,60 0,229
Neurological 38,17+8,96 0,715 22,98+9,37 0,238 15,19+4,36 0,005
Urological 40,63+19,23 0,790 29,38+15,76 0,419 11,25+5,06 0,279
Diabetes Melitus 38,77+15,48 0,387 25,81+14,75 0,657 12,96+4,38 0,966
Smoke
Yes 39,44+13,397 0,342 26,02+12,19 0,366 13,42+5,19 0,585
No 38,49+13,460 25,24+13,21 13,24+4,79
Alcohol
Yes 40,05+14,31 0,661 27,68+15,10 0,457 12,36+5,53 0,185
No 38,68+13,30 25,21+12,41 13,46+4,84
Correlation P Correlation P Correlation P
coefficient coefficient coefficient
BMI 0.018 0,816 0,018 0,825 -0,015 0,845

with success of closure had a shorter duration of wean-
ing than patients who did not have success of closure.
Furthermore, patients with a respiratory problem had
a longer duration of weaning than patients with no
respiratory problem. On the contrary, patients with a
surgical problem showed a shorter duration of wean-
ing than patients who did not have a surgical problem.

The number of closure attempts appeared to be
moderately and positively associated with the duration
of weaning (p <0.05). Time from intubation to trache-
ostomy in days is lightly and positively associated with
the duration of weaning (p <0.05). Patients’ length of
post-tracheostomy ICU stay is strongly and positively
associated with the duration of weaning (p <0.05).
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Table 7. Comparisons and associations of clinical characteristics of patients.

Time from intubation
Duration of weaning Length of stay in ICU after tracheostomy to
tracheostomy
M:SD P M:$SD | p M:SD P
Diagnosis upon admission
Neurological problems 39,35+13,80 0,142 26,35+12,67 0,339 13,00+4,26
Cardiovascular problems 13,796+11,87 23,33+10,07 12,50+5,09 0,043
Respiratory problems 41,71+£11,77 26,96+11,89 14,75+5,39
Head injuries 36,42+14,49 24,76+13,20 11,67+4,89
Covid- 19 40,41+11,29 25,09+11,62 15,31+4,55
Post- surgical complications 28,75+591 14,50+5,26 14,25+3,59
Sepsis- Septic shock 39,33+17,28 25,78+15,60 13,56+2,79
Other 37,83+19,87 29,50+22,39 8,33+8,17
Present disease
Respiratory cause 41,26+11,20 0,047 27,86+12,16 0,067 13,40+4,14 0,781
Neurological cause 41,73+15,73 0,271 28,18+13,25 0,199 13,55+4,55 0,975
Neurosurgical cause 38,20+13,55 0,677 25,40+12,42 0,637 | 12,804,667 | 0236
Surgical cause 35,84+14,40 0,027 24,64+14,07 0,261 11,20+5,18 0,003
Cardiovascular cause 36,57+11,01 0,545 23,719,25 0,876 12,86+4,74 0,725
Pathological cause 41,26+13,01 0,120 26,00+13,07 0,986 15,26+4,69 0,019
Type of procedure
Surgical 38,88+21,07 0,431 30,31+19,75 0,908 8,56x8,91 | 0,003
Percutaneous 38,86+12,39 25,03+11,76 13,84+4,01
Success of closure
Yes 36,39+11,24 <0,001 23,04+10,26 <0,001 13,35+4,43 0,863
No 46,95+16,54 33,74+16,46 13,21+6,37
Correlation coefficient P Correlation P Correlation P
coefficient coefficient
Number of efforts for closure 0,645 <0,001 0,687 <0,001 -0,065 0,408
Time from intubation to 0,326 <0,001 -0,096 0,224
tracheostomy (in days)
Length of stay in 0,866 <0,001
ICU after tracheostomy

Patients with success of closure had a shorter
length of post-tracheostomy ICU stay than patients
with no success of closure, and the number of closure
attempts seemed to be moderately and positively re-
lated to the patients’ length of post-tracheostomy stay
in the ICU (p <0, 05).

Finally, patients affected by COVID-19 disease
underwent tracheostomy after a significantly longer
time than patients who had another diagnosis upon
admission. In addition, surgical patients were subject

to tracheostomy after a shorter period of time than
medical patients. Those who underwent surgical tra-
cheostomy appeared to have a shorter time from intu-
bation to tracheostomy than patients who underwent
percutaneous tracheostomy.

Multiple regression analysis was deemed appro-
priate in order to determine if the statistically signifi-
cant variables can affect the duration of the patients’
weaning. Its results are shown in Table 8. Duration
of weaning was used as the dependent variable while
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Table 8. Multiple regression analysis with dependent variable

the duration of weaning.

Table 10. Multiple regression analysis with dependent variable

the time from intubation to tracheostomy.

95% Confidence 95% Confidence
interval interval
Upper Lower Upper | Lower
B limit limit P B limit limit P

Constant 7,984 2,867 13,100 | 0,002 Constant 5,909 1,480 | 10,338 0,009
Number of 4,323 3,644 5,001 | <0,001 Type 4,331 2,099 6,563 <0,001
efforts for closure Private sector | -1,956 | -3,610 | -0,302 | 0,021
Time from 1,107 0,817 1,397 | <0,001 employee
intubation to Freelancer 2,49 | 0,706 | 4287 | 0,007
tracheostomy ——

Family History 1,830 0,312 3,349 0,018

Neurological

Table 9. Multiple regression analysis with dependent variable S}lrgical present | -2,557 | -4,237 | -0.877 0,003
the length of patients’ stay in ICU after tracheostomy. disease
Head injuri -1,943 -3,524 -0,363 0,016
95% Confidence interval cac Imjuries
Lower
B Upper limit limit P
Conotant | 9.545 €675 12.415 | <0.001 as the dependent variable and the hospital, success
Nech 4’28 . 3y616 4’9 o 0’001 of closure and number of closure attempts as the in-
umber R K X <0, . .

of efforts dependent variables. The model which resulted from
for closure the analysis was the one that contained the constant

nationality, occupation, education level, age, chronic
conditions, neurological chronic condition, respira-
tory present disease, surgical present disease, success
of closure, number of closure attempts and time from
intubation to tracheostomy were used as independent
variables. The model which resulted from the analysis
contained the constant (p <0.05), the number of clo-
sure attempts (p <0.05) and the time from intubation
to tracheostomy (p <0.05). Additionally, independent
variables interpret only 54.1% (Adjusted R Square) of
the variation of the dependent variable. More specifi-
cally, an increase in the number of closure attempts by
one unit implies a statistically significant extension
in the duration of weaning by 4,323 days on average.
Similarly, an increase in time from intubation to tra-
cheostomy by one unit increases statistically signifi-
cantly the duration of the patients’ weaning by 1,107
on average, taking into consideration the number of
closure attempts.

The analysis about the length of the patients’
post-tracheostomy ICU stay is presented in Table 9
with the length of the post-tracheostomy ICU stay

(p <0.05) and the number of closure attempts
(p <0.05). In addition, independent variables inter-
pret only 49.6% (Adjusted R Square) of the variation
of the dependent variable. More specifically, an in-
crease in the number of closure attempts by one unit
increases statistically significantly the duration of the
patients’ post-tracheostomy stay in the ICU by 4,285
days on average.

Table 10 summarizes the results of the multiple
regression analysis on the patients’ time from intuba-
tion to tracheostomy. Time from intubation to tra-
cheostomy was considered as the dependent variable,
and profession, age, chronic diseases, previous hospi-
talizations, family history of neurological problems,
diagnosis upon admission, present disease of a surgical
cause, present disease of a pathological cause and type
of tracheostomy were considered as the independent
variables. The model that resulted from the analysis
contained the constant (p <0.05), the type of tracheos-
tomy (p <0.05), the occupation (p <0.05), the present
disease of a surgical cause (p <0.05) and the head in-
juries (p <0.05). Independent variables interpret only
26.7% (Adjusted R Square) of the variation of the

dependent variable.
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Discussion

In the light of the present study results, it is de-
duced that the weaning process is influenced by various
factors. After comparing and associating the patients’
demographic, clinical characteristics and medical his-
tory, and the duration of weaning, the length of post-
tracheostomy ICU stay and the time from intubation
to tracheostomy, conflicting results were found with
other relevant studies in this area.

Firstly, it was found that neurological patients
took a shorter period of time for weaning in compar-
ison to other patients. This result is consistent with a
similar study conducted in 2006, where patients with
cardiac or neurological problems underwent wean-
ing more quickly than patients who were affected
by another condition (8). This might be due to eti-
ology of these diseases. In addition, in the present
study, the duration of weaning was generally 38.86
days and the time from intubation to tracheostomy
was 13.31 days, while in the other study the average
duration of weaning was 5 days with tracheostomy
being performed around the patient’s 8™ admission
day in ICU (8).

Generally, diagnosis upon admission in the ICU
and the reason for the patient’s intubation appear to
have an important role in weaning. In the present
study, the following results were found:

- Patients with a respiratory condition had a
longer duration of weaning than patients with
no respiratory problem. On the contrary, pa-
tients with a surgical issue showed a shorter
duration of weaning than patients who did not
have a surgical problem.

- Patients with chronic conditions appeared to
have a longer time from intubation to tracheos-
tomy than patients with no chronic conditions.

- Patients with prior hospitalisation had a longer
time from intubation to tracheostomy than pa-
tients who did not have prior hospitalization.

These findings are aligned with those of another
study where patients with no comorbidity who had
been intubated and had better respiratory function,
were more rapidly tracheotomised and subsequent

better chances of successful weaning and survival, re-
gardless of age (9).

According to New York guidelines, the time from
intubation to tracheostomy in patients with Covid-19
should consist of 21 days after the development of
symptoms, whenever that this is possible. The reason
being the healthcare team is less susceptible to getting
infected (10). Clinically, tracheostomy in Covid-19
patients is not performed before the 14™ day from
intubation, as shown in an international literature
review (11).

In the present study, age appeared to be mod-
erately associated with the duration of weaning and
the time passing from intubation to the patient’s
tracheostomy. Similarly, in another publication, pa-
tient’s age was associated with the success of weaning.
More specifically, half of the female participants age
between 40 to 50 years (12), while in our study they
were men (n = 108, 66.7%) and with an average age
of 58 years. In fact, despite the older age of patients
with prolonged mechanical support reduced the rate
of weaning success age was not the dominant factor
for that (13).

According to the present study findings, patients
with successful of closure experienced a shorter dura-
tion of weaning and length of post-tracheostomy ICU
stay than patients with unsuccessful. This is supported
by a systematic review and meta-analysis showing that
among all the patients who were ventilated for more
than 14 days, only 50% of them had successful wean-
ing and a mortality rate of 62% in 1 year (14). Moreo-
ver, as described in various studies, longer duration of
mechanical support is associated with a reduced rate
of successful weaning and an increased mortality rate.
These findings once again support the present study
results. Finally, in another study, the duration of me-
chanical support was weakly but significantly associ-
ated with reduced mortality (15).

With regards to the type of tracheostomy, the
majority of the present study participants were sub-
ject to percutaneous tracheostomy (n=146, 90,1%).
Furthermore, patients who experienced percutaneous
tracheostomy waited a longer time from intubation
to tracheostomy than patients who received surgi-
cal tracheostomy. Percutaneous tracheostomy is the
most common type of tracheostomy in hospitals as it
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is easier to perform (16). Despite of that, many stud-
ies have shown these two procedures are equally de-
livered (17) With regards to Covid -19 patients, both
procedures are suitable if performed in the appropriate
circumstances (18).

In the present study, patients with Greek nation-
ality seemed to have a longer duration of weaning than
patients with a different nationality. This result is par-
ticularly controversial because the sample was not rep-
resentative. Similarly, private sector employees seemed
to have a shorter duration of weaning than patients
employed elsewhere. This result is also, controversial
and maybe the association is due to the occupational
hazard. Finally, patients with a post-graduate degree/
PhD had a shorter duration of weaning than patients
who completed primary school only. This result is
particularly controversial and maybe the association
is because people with a post-graduate degree/ PhD
take care themselves more than people who completed
primary school.

Conclusions

In conclusion, weaning of a patient with trache-
ostomy is undoubtedly one of the most important pro-
cesses in an ICU. There are various factors that may
affect its success and the length of patients’ waiting
time between intubation and weaning. In the present
study, there seems to be a correlation between dura-
tion of weaning and age, chronic conditions, number
of closure attempts, success of closure, time from in-
tubation to tracheostomy, length of the patient’s post-
tracheostomy ICU stay and present disease.. More
specifically, patients with chronic conditions appeared
to have a longer duration of weaning than patients
with no chronic conditions. Furthermore, patients
with success of closure had a shorter duration of wean-
ing than patients who did not have success of closure.
In addition, patients with a respiratory problem had
a longer duration of weaning than patients with no
respiratory problem. On the contrary, patients with a
surgical problem showed a shorter duration of wean-
ing than patients who did not have a surgical prob-
lem. Moreover, the age, number of closure attempts
and time from intubation to tracheostomy in days

appeared to be positively associated with the duration
of weaning.

In the end, I must emphasize that patients’ length
of post-tracheostomy ICU stay is strongly and posi-
tively associated with the duration of weaning. Fur-
thermore, the shorter the duration of weaning, the
greater the benefits for the patients themselves are,
such us avoiding respiratory damage, reduction of
mortality and morbidity and preventing of length of
patient’s ICU stay. In this way, we conclude that the
optimal time an ICU patient with tracheostomy needs
to wean from mechanical ventilation is the shorter we
can attempt. The implementation of a weaning pro-
gram for mechanically ventilated patients could be
proposed as a corrective measure and improve quality
of care. The educational program specifically designed
for doctors and nurses may be personalized and suits
the needs of each patient.

Finally, this study presents limitations. Firstly, the
sample size is limited, and participants were recruited
in two ICUs only despite the availability of several
public and private highly specialized hospitals in Ath-
ens. Furthermore, the research team encountered lack
of data in some of medical records, which could have
negatively impacted the quality of data collection and
subsequent analysis. In that way, fifteen patients were

excluded from the study (19, 20).
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