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Abstract

Objectives: To describe the characteristics of a cohort of decannulated patients admitted to a Neuro-rehabilitation and Critical Care
Center and their condition upon discharge. The secondary objective was to analyze the existence of possible risk factors associated
with referral of patients to a high complexity center.

Materials and Method: Descriptive, cross-sectional, retrospective study in the Clinica de Neurorehabilitacion Santa Catalina,
Autonomous City of Buenos Aires, Argentina.

Results: 87 patients were decannulated. 29 patients were admitted with IMVA and could be completely weaned. The median of TQT
days was 35 days (IQR 22-68). 21% of decannulated patients were still hospitalized at the institution upon the end of the study. 53%
were discharged home alive, whereas 23% had to be referred to a high complexity center. Two decannulated patients died while they
were hospitalized. Some variables independently associated with referral to a high complexity center were found, the presence of a
neurological history before ICU admission (OR [odds ratio] = 4.22, 95% Cl [confidence interval] (1.03-10.5), p = 0.02) and ICU
admission for respiratory causes (OR = 4.44, 95% Cl (1.22-16.1), p = 0.02).

Conclusion: Most decannulated patients were discharged home alive. Neurological history and respiratory disease as reasons for
ICU admission could be risk factors to be referred to a high complexity center.
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Introduction

The tracheostomy (TQT) is one of the most frequently used procedures at the Intensive Care Unit
(ICU) for patients with prolonged invasive mechanical ventilatory assistance!-2 It is performed in 34%
of patients presenting invasive mechanical ventilatory assistance (IMVA) for more than 48 hours®.

Performing a TQT provides more comfort and facilitates the hygiene of the airway
as well as the possibilities to move quickly to Neuro-rehabilitation and Critical Care
Centers (NRCCC). The ideal time to indicate a TQT is still a matter of discussion,
since there isn’t enough evidence to determine that*.
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The prolonged use of the TQT involves an increased risk of developing complications, including
respiratory infections, tracheal stenosis, tracheomalacia, bleeding, granuloma, etc., that could delay
and even make decannulation impossible®. This increases the length of stay in the NRCCC and also
the morbidity and mortality, with an even greater impact on health costs when the patient has to be
referred to a high complexity center in case of complications.

Prioritizing decannulation facilitates patient discharge®. There is consensus about the importance
of identifying factors that during rehabilitation may cause the referral of these patients to a high
complexity center. It is very important to recognize and analyze those factors in order to improve our
approach. However, the factors which could cause the referral to a high complexity center of patients
who were decannulated in the NRCCC are unknown. The literature in our country only carries out a
global evaluation of factors predictive of difficulty or success for decannulation® .

The main objective of our study is to describe the characteristics of a cohort of decannulated patients
admitted to a NRCCC and their condition upon discharge. The secondary objective was to analyze the
existence of possible risk factors associated with referral of patients to a high complexity center.

Materials and Methods

We conducted a descriptive, cross-sectional, retrospective study in the Clinica de Neurorehabilitacién
Santa Catalina, Autonomous City of Buenos Aires, Argentina. This institution has two centers that
admit tracheostomized patients with or without prolonged mechanical ventilation.

The study has been approved by the Research and Ethics Committees of the institution.

Patient Selection

The study included patients older than 18 years who after having been tracheostomized during their

stay in the ICU were decannulated at the NRCCC between January 1, 2016 and December 30, 2018.
Patients referred from other weaning centers with a tracheostomy and those who were missing data

and could not complete the study variables were excluded.

Procedures

We collected patients’ demographic and clinical data during their admission to our institution as part
of the frequently used general database of the NRCCC. The variables of interest were then recorded
in forms specifically designed for this study.

Pathological history was obtained upon admission from the discharge summary of the referral center.
Also, during hospitalization one direct family member was interviewed (secondary source) in order to
complete the health condition evaluation of the patient before admission to the ICU.

Upon the patient’s discharge, the variables associated with the decannulation process and with the
discharge of decannulated patients were recorded in the database. With regard to the subgroup of alive
patients who had to be referred to a high complexity center, we evaluated the existence of possible risk
factors independently associated with their referral to an acute care center.

Patient decannulation was performed applying the protocol used in our institution.

In order to be admitted to the decannulation protocol, the patient had to meet certain requirements:
e Not having required IMVA for the last 72 hours.

e 72 hours must have passed since admission to the institution.

e Maximal expiratory pressure (PEmax) > 40 cmH,0.

e Reduced secretions.

¢ TQT cannula with subglottic suction port.

e Suction of the oropharyngeal secretions (OPS) of less than 10 cm?.

Our decannulation protocol started by observing tolerance to balloon deflating and cannula occlu-
sion to evaluate the permeability of the upper airway (UA). If the patient showed stridor or absence
of airflow at the UA (signs of potential obstruction), the diameter of the TQT cannula was reduced. If
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signs of obstruction persisted, a fibrobronchoscopy (FBC) was performed to evaluate anatomopatho-
logical alterations of the UA.

But if the patient showed good flow through the UA, we evaluated tolerance to the phonation valve/
button. At this point, we observed the efficacy of cough, phonation and deglutition of saliva. If during
the test the patient showed persistent cough or increased work of breathing (WOB), we proceeded to
inflate the balloon and continue rehabilitation treatment, to be re-evaluated after 10 days.

If the patient showed good tolerance to the phonation valve/button, we conducted the Blue Dye Tests
(BDT) with blue paste dye for 3 days with the patient seating, lying down and at night. If the BDT was
positive, the balloon of the TQT cannula was inflated and the test was repeated after 10 days. If the
BDT was negative, the patient continued having the phonation valve/button for one week.

If after one week, the patient still showed with good tolerance and his/her clinical condition was not
compatible with signs of aspiration, we performed blood gas tests, FBC to evaluate anatomopathological
alterations of the airway (AW) and peak cough flow (PCF). If blood gas tests and the FBC were normal,
and the PCF was > 160 I/m, the patient was decannulated.

Study Variables

“Decannulated patient” was defined as the patient whose tracheostomy cannula could be successfully
removed during his/her hospitalization in the NRCCC. We considered the cases as successful when there
was no need to replace the tracheostomy cannula during hospitalization in our institution.

We analyzed the demographic and clinical characteristics of decannulated patients, as for example:
age; gender; maximal inspiratory pressure (PImax) and PEmax; respiratory history (asthma, chronic
obstructive pulmonary disease, pneumonia, AW disorders, other), neurological history (stroke, Par-
kinson’s disease, cranio-encephalic trauma, reversible or non-progressive neuromuscular diseases),
toxic-metabolic history (diabetes, dyslipemia, alcohol abuse, illegal drug abuse, hypothyroidism, renal
failure, obesity, smoking, other) and cardiovascular history (myocardial revascularization surgery, high
blood pressure, myocardial infarction, other); admission to the ICU for neurological reasons (defined
as every patient admitted to the ICU with peripheral or central nervous system disease, reversible or
non-progressive), for respiratory reasons (COPD exacerbation, acute respiratory failure, pneumonia
or AW disorders), for cardiovascular reasons (valvular disease, pump failure, heart attack, cardiac ar-
rest, other) and infectious-metabolic reasons (ketoacidosis, sepsis); conscious awareness on admission,
assessed through the coma recovery scale-revised (CRS-R) with the patient in a conscious state, in a
minimally conscious state (MCS), with unresponsive wakefulness syndrome (UWS) or coma®; number
of IMVA weaning days (considering weaning successful after 72 hours without requiring invasive
ventilatory support); number of IMVA days; number of TQT days at the NRCCC; number of days
from the last negative BDT until decannulation; number of days from decannulation until closure of
tracheocutaneous stoma; and length of stay in the NRCCC.

The condition of decannulated patients upon discharge was classified as “alive” or “dead”. Patients
who were discharged alive were classified according to the reason for their discharge, as “institutional
discharge” (the patients go home or to a center for less complexity patients) or “referral to a high
complexity center” (referral of patients to an acute care center).

Statistical Analysis

The descriptive statistical values were expressed as median and interquartile range (IQR) 0.25-0.75

or mean and standard deviation, according to the results obtained in the Lilliefors Normality Test.
We conducted a univariate and multivariate logistic regression analysis of the group of patients

referred to a high complexity center.

Results

During the period under evaluation, 288 tracheostomized patients were admitted to our institution.
The TQT could be removed from 87 of the 288 patients (Figure 1). Two patients were excluded from
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the study (one had had a previous TQT before being admitted to the ICU and the other one failed to
provide some information for the statistical analysis). The clinical-demographic characteristics of decan-
nulated patients can be observed in Table 1. 60% of them had been admitted to the ICU for central
nervous system disease. 17 of them showed chronic disorder of consciousness.
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Figure 1. Flow chart
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TABLE 1. Clinical-demographic characteristics of decannulated patients

1 TQT before ICU

1 missing data

o - »
Dead
2 (3%)

Gender* | Male 59 (69.41)
Age 58 (38-68)
Respiratory 20 (23.53)
Historv* Cardiovascular 41 (48.24)
Y Neurological 17 (20)
Toxic-metabolic 42 (49.41)
Respiratory 16 (18.82)
o Cardiovascular 9(10.59)
Reason for CCU admission Central nervous system 51 (60)
Other 9 (10.59)
Coma 0
Disorder of consciousness UWS 12 (14.12
MCS 5(5.88)
Conscious 68 (80)
Plmax°® 70 (60-88.5)
PEmax°® 60 (43.5-90)
Number of days with IMVA at SCNC® 9 (4-22)
Weaning days® 5(3-21)
Number of days with TQT at SCNC® 35 (22-68)
Days from LBT until decannulation® 13 (8-27)
Days until tracheocutaneous stoma closure® 7 (4-13.5)
Number of days of hospitalization in SCNC® 116 (62-180)
Patient's condition at discharge* Discharged 45 (52.94)
Referred to a high 20 (23.53)
complexity center
Still hospitalized 18 (21.18)
Dead 2(2.35)

* Data expressed in frequency and percentage.
° Data expressed as median and interquartile range.

CCU = Critical Care Unit, UWS = unresponsive wakefulness syndrome, MCS = minimally conscious state, PImax = maximal inspiratory pressure,
PEmax= maximal expiratory pressure, IMVA = invasive mechanical ventilatory assistance, SCNC = Santa Catalina Neurorehabilitacién Clinica,

TQT = tracheostomy, LBT= Last Blue Test.
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29 (34.1%) of the decannulated patients were admitted with IMVA and could be successfully weaned
from it, with a median of weaning days and days with IMVA at the NRCCC of 5 (IQR = 3-21) and 9
(IQR = 4-22), respectively.

The median of TQT days was 35 days (IQR 22-68). Once the tracheostomy cannula was removed,
the median time for tracheocutaneous stoma closure was 7 days (IQR 4-13.5).

21% (18) of the 85 patients who could be decannulated were still hospitalized in the institution at
the end of the study. 53% (45) of the remaining patients were discharged home alive, whereas 23% (20)
had to be referred to a high complexity center. Discharged patients showed a median of TQT days and
hospitalization days in our institution of 35 (IQR = 22-68) and 116 (IQR = 62-180), respectively. Two
decannulated patients (3%) died while they were hospitalized.

Table 2 shows the univariate and multivariate logistic regression analyses of the possible variables
that could be associated with the referral to a high complexity center. Some variables independently
associated with referral to a high complexity center were found, the presence of a neurological history
before ICU admission (OR = 4.22, 95% CI (1.03-10.5), p = 0.02) and ICU admission for respiratory
causes (OR = 4.44, 95% CI (1.22-16.1), p = 0.02).

TABLE 2. Univariate and multivariate logistic regression analysis

Variables Univariate model p Value Multivariate model p Value
OR (95% Cl) OR (95% ClI)

Age 1.00 (0.97/1.03) 0.66 - -
Respiratory history 1.81(0.58/5.6) 0.29 - -
Neurological history 3.30 (1.03/10.54) 0.04 4.22 (1.19/15.01) 0.02
Cardiovascular history 1.38 (0.49/3.86) 0.53 - -
Toxic-metabolic history 1.5(0.53/4.17) 0.43 - -
Diagnosis of neurological admission 0.79 (0.28/2.2) 0.65 - -
Diagnosis of respiratory admission 3.30 (1.03/10.54) 0.04 4.44 (1.22/16.1) 0.02
Conscious (CRS-R) 0.67 (0.23/1.96) 0.47 - -

Univariate and multivariate logistic regression analysis about the possible variables associated with discharge to a high complexity center.
CRS-R: Coma Recovery Scale-Revised, SCNC: Santa Catalina Neurorehabilitacién Clinica.

Discussion

There is scarce literature in our country describing a population of subjects decannulated at a criti-
cal care center for chronically ill patients. The percentage of decannulation (29.5%) presented by our
population of patients is very similar to the one reported in the literature, approximately within the
lowest limits, from 31% to 44%% ™%,

The median age of decannulated patients was 58 (IQR 38-68) years old, consistent with the published
literature® 7 12,

Regarding the length of stay in the NRCCC, the median of days was relatively higher than the one
reported in the literature® ™ 13, This could be caused by socioeconomic factors that complicate patient
discharge.

34.11% (29) of patients were admitted with IMVA. Their median of weaning days was 5, with 22
days of IMVA in 75% of the cases, just like the information reported by Diaz Ballve et al.®* However,
the values were lower than those published by Heidler et al (regarding days of IMVA); the reason is
because like in most international institutions, there is an area for the management of acute patients,
thus they record the information about their whole stay'2.
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The median of TQT days at the institution was 35 days, around 7 to 10 more days than those reported
in the literature. The reason for this may be the strict compliance with our protocol® 7 4 1,

To the best of our knowledge, there aren’t any published studies that analyze the amount of days
from decannulation until the closure of the stoma. This is a very important factor in our institution,
being a protocol requirement for the patient’s discharge. On the other hand, the presence of a perme-
able tracheocutaneous stoma is a factor that facilitates infections and complicates both deglutition and
phonation. According to Kubler et al, the patients showed closure of the tracheocutaneous stoma within
14 weeks after decannulation, whereas 70% of those who couldn’t do it within that period developed
tracheocutaneous fistula. This agrees with the information reported by Van Heurn et al, where only
two patients developed a fistula requiring surgical closure after 16 weeks. It is important to say that
75% of our sample showed closure of the tracheocutaneous stoma within two weeks (13.5 days) and no
surgical procedure was required in any case, as described by various authors!'7.

The presence of a prolonged TQT may be detrimental to functional recovery and could be as-
sociated with longer hospital stay and greater use of resources's. More than 50% of decannulated
patients were discharged home alive. Two patients (3%) died at the institution. These values are also
consistent with the published literature, showing the importance of removing the TQT cannula in
terms of mortality® 7% 1319,

A high percentage of decannulated patients didn’t show chronic consciousness disorder upon admis-
sion to the NRCCC, but 14.12% (12) showed UWS. This is not consistent with the work reported by
several authors who in some cases don’t include that condition in their work protocols or consider it
a relative contraindication!? 20-24,

More than 20% of discharged patients were referred to a high complexity center. There aren’t any
published studies evaluating whether there is an associated factor that explains why those patients
were referred to another center. Several authors have made a quantitative analysis of the subjects
who upon discharge had to be referred to a high complexity center, went home or died, within a more
general population. Del Bono et al described the discharge of a group of tracheostomized patients from
an ICU, where 30% of the subjects died or had some intercurrent conditions. Unlike our study, their
sample included patients who could not be decannulated. On the other hand, Scrigna et al observed
that a great percentage of patients who could be decannulated were discharged home and 13% had
worsening conditions or died at the institution, without evaluating possible causes associated with
their intercurrent condition. Bonnici et al couldn’t calculate the percentage of patients with worsened
conditions since they had a high complexity center, but were able to observe that 14.5% of patients
with tracheostomy and difficult weaning died at the hospital; they didn’t evaluate the causes of possible
associated complications™ % %6, either.

In our study we observed that the presence of a neurological history and hospitalization in the ICU
for respiratory reasons were associated with a greater chance of discharging to a high complexity
center. Although no evidence was found in other weaning centers, Hernandez et al showed that TQT
patients with neurological disease have higher mortality at the ICU. Pilcher et al observed that trache-
ostomized patients with neuromuscular disease were not associated with higher mortality but had low
probabilities of being weaned from IMVA. Alternatively, Choate et al described that patients admitted
to the ICU for respiratory causes may worsen their prognosis by increasing IMVA days. Bertrand et al
concluded that admission to the ICU for respiratory reasons may worsen the patient’s prognosis and
increase IMVA days® 1% 1427,

Regarding study limitations, we can mention missing ICU data that could have allowed a better
analysis of causes for referral to an acute care center from the NRCCC, and its retrospective nature.

Conclusion

Most decannulated patients were discharged home alive. Neurological history and respiratory disease
as reasons for ICU admission could be risk factors associated with referral to a high complexity center.
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