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ABSTRACT
Introduction:

Mechanical ventilation (MV) is essential for maragicritically ill patients
with respiratory failure, but weaning from MV remai a significant clinical
challenge. Traditional indices like the Rapid StwallBreathing Index (RSBI) often
fail to capture subjective respiratory distressraasing the risk of extubation failure.
The Mechanical Ventilation—Respiratory Distress éation Scale (MV-RDOS)
offers a novel, objective method to assess regpyradlistress and may improve

weaning outcomes.

Objectives:

The objectives of this study were to assess whether MV-RDOS can
effectively predict the outcome of the spontanebusathing trial (SBT) and to
compare the predictive accuracy of MV-RDOS with fRapid Shallow Breathing
Index (RSBI) in determining weaning outcomes. Aiddially, the study aimed to
evaluate the role of NT-proBNP in predicting susfesweaning from mechanical
ventilation. An important aspect also included gmialg the association between MV-
RDOS scores and various underlying diseases torstade its applicability across

different clinical conditions.

Methods:

A prospective observational study was conducteds®nCU patients at a
tertiary care center who were on MV for more thah hburs and met weaning
readiness criteria. MV-RDOS and RSBI were recordedaseline, 2, 15, and 30

minutes of SBT. NT-proBNP was measured before aftdr ahe SBT. The
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performance of MV-RDOS and RSBI in predicting SBilldre was compared using

ROC curves and other statistical tools.

Results:

SBT success was achieved in 69.35% of patients RENDS scores at all time
intervals significantly predicted SBT failure (p0<001), with the highest sensitivity
(89%) and specificity (100%) at 30 minutes (cute#f.56). RSBI detected fewer
failures at early time points and was significarldgs predictive than MV-RDOS at
15 and 30 minutes. NT-proBNP levels were elevateanost patients but did not
significantly change post-SBT (p = 0.394). A sigraht association was found
between MV-RDOS and underlying diseases like brmutasis and sepsis,

particularly at 15 and 30 minutes.

Conclusion:

MV-RDOS is a reliable, non-invasive tool for preitig SBT failure and
offers greater accuracy than RSBI, particularlgadier stages of SBT. Although NT-
proBNP was elevated in high-risk patients, it latkeedictive value for SBT failure
in a mixed ICU population. MV-RDOS can enhance ictih decision-making and

support individualized weaning strategies in medataly ventilated patients.

Keywords: MV-RDOS, RSBI, weaning, NT-proBNP, mechanical vititon, SBT,

ICU.
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INTRODUCTION

Mechanical ventilation (MV) is a cornerstone oftical care, providing life-
saving respiratory support for patients with acrgspiratory failure. However, the
process of discontinuing mechanical ventilationown as weaning, remains a
complex challenge in intensive care units (ICUskgldying extubation exposes
patients to undue prolongation of mechanical vatih Successful weaning
requires a careful balance between reducing véstylasupport and ensuring the
patient’s ability to maintain spontaneous breathwithout developing respiratory
distress or hemodynamic instability. Weaning failig defined as the failure to pass a
spontaneous-breathing trial or the need for remiob within 48 hours following
extubation! Failure to accurately predict weaning readinesslead to prolonged
ventilation, ventilator-associated complications¢creased morbidity and mortality,
and higher healthcare costs. Up to 25% of critycilllipatients experience difficulties
in weaning from invasive mechanical ventilatiorsuking in prolonged hospital stay,
increased morbidity and mortalif}.

Spontaneous Breathing Trials (SBTs) are widely use@dn assessment tool
for determining extubation readiness. These tr@alaluate a patient’'s ability to
breathe independently with minimal ventilatory sogipWhile objective parameters
such as the Rapid Shallow Breathing Index (RSBdaltvolume, and arterial blood
gases are commonly used, they often fail to cagheesubjective respiratory distress
experienced by patients. Undetected respiratoryedis during weaning can result in
early extubation failures, reintubation, ventilakmsociated pneumonia (VAP), and
diaphragmatic dysfunction. Therefore, there isificat need for a standardized tool

that objectively assesses respiratory distresseahdnces weaning protocols.
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The Mechanical Ventilation Respiratory Distress €fation Scale (MV-
RDOS) has been introduced as a promising tool dantjfying respiratory distress in
mechanically ventilated patients, particularly thosho are unable to self-report
dyspnea. The MV-RDOS is an observer-based scale elaluates physical and
behavioral indicators of respiratory discomfort,clsuas nasal flaring, accessory
muscle use, paradoxical breathing, restlessness, facial expressions. Unlike
traditional weaning indices that primarily rely physiological metrics, MV-RDOS
incorporates a multidimensional approach, offe@ngomprehensive assessment of a
patient’s ability to tolerate spontaneous breathi@mly very few studies have
investigated the patients, subjective perceptiobrefithing®! Several studies have
emphasized that factors such as diaphragmatic dgtstun, neuromuscular weakness,
and psychological stress contribute significantly weaning failure. Additionally,
post-extubation dyspnea has been identified asjar migedictor of extubation failure,
further highlighting the importance of real-timesassment tools for respiratory
distress!! By incorporating MV-RDOS into clinical weaning peoabls, clinicians
may be able to improve extubation decision-makingguce the incidence of
premature extubation failures, and enhance posbakbn care through early
interventions such as non-invasive ventilation (NIdf high-flow nasal cannula
(HENC).

This study aims to evaluate the predictive valudMyFRDOS in determining
SBT failure and weaning outcomes. By analyzing MB@S scores at different time
points during SBTS, this research seeks to establiether MV-RDOS can serve as a
reliable predictor of extubation success or failukdditionally, the study will assess

the correlation between MV-RDOS and other estabtistveaning indices, such as
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RSBI and tidal volume, to determine its role asaajunct to traditional weaning
predictors.

As extubation continues to be a significant chgéim ICUs, despite using
the other conventional methods the integration @feh objective tools like MV-
RDOS into clinical practice can improve the accyrad weaning assessments,
enhance patient safety, and optimize extubatiomtegires. By systematically
incorporating MV-RDOS into weaning protocols, heedire providers may be able to
better identify patients at risk for respiratonstdéss, tailor individualized weaning
strategies, and ultimately improve clinical outcemi& mechanically ventilated

patients.
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Objectives

AIMSAND OBJECTIVES

PRIMARY OBJECTIVE:

*  To assess whether MV-RDOS can predict the outcome of SBT

SECONDARY OBJECTIVES:
* Tocompare MV RDOS and RSBI (Rapid Shallow Breathing Index) to predict

weaning outcome

* Toevauatetheroleof NT pro BNP in predicting weaning outcome.

* Toknow the association of MV RDOS with different underlying disease

Page 4
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REVIEW OF LITERATURE

Mechanical ventilation is a life-saving intervemtithat assists or completely
replaces spontaneous breathing in critically iligrgs. It is a method of supporting
intubated patients during illness when spontaneeuslation is inadequate to sustain
life or to achieve a therapeutic target. It is ity used in cases of respiratory
failure, where the lungs cannot effectively oxygen®lood or remove carbon
dioxide

Galen, a prominent Greco-Roman physician and pbplosr, in mid to late
2nd century CE is credited with early experimergkated to artificial ventilation,
including blowing air in to the lungs of a deadmaal using bellows, described in his
work “On the Parts of Human Body”.

In 1543 the first application of positive pressuantilation was described. In
1928 the first mechanical ventilator was used ichdad with polio, using negative
pressure ventilation In 1929 the Drinker and Shak4itype ventilator, also known as
the iron lung, was widely uséd During 1940s the first generation of Intensive Care
Ventilators were developéd.

Mechanical ventilation is used to support gas emgbhaduring general
anesthesia and also as a life-saving interventmnm@énage respiratory failure
complicated by severe hypoxemia or hypercapnia. tilMgion can
improve oxygenation by a direct effect on lung voks and alveolar recruitment, as
well as by the delivery of a high inspired oxygemaction. Mechanical

ventilation corrects hypercapnia and respiratorgiagis!®
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Types of Mechanical Ventilation
I.Non-Invasive Ventilation (NIV):

Non-invasive ventilation (NIV) is now the mainsténgatment for patients
with respiratory failure. NIV can be delivered tbgh various modes and titrated to
meet a patient's specific respiratory demand. tidss the risks associated with
intubation and invasive mechanical ventilation (IMMvhile simultaneously
improving patient comfort and mobility. NIV can bamitiated rapidly and
discontinued quickly, making it invaluable to maeagcute or chronic forms of

respiratory failuré’ 8l

Indicationsfor NIV:
Acute Respiratory Failure:
1. Acute Exacerbation of COPD (AECOPD):

o Significant tachypnea (respiratory rate >20-24 th&anin)

o Hypercapnic respiratory acidosis with pH <7.35

o Prevention or as an alternative to intubation andsive mechanical
ventilation (IMV) [10:11]

2. Acute Exacerbations of Asthma:

o Although less established, may benefit patienté witreased airflow
obstruction and resistance, showing a trend towaldsreased
intubation and hospital durati¢i!

3. AcuteHeart Failure (Cardiogenic Pulmonary Edema):

o Decrease left ventricular afterload

o Improvement in respiratory mechanics

o Recommended by guidelines (ERS/ATS) to use BIiPAGRAP[13]
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4. Post-Extubation Respiratory Failure (High-Risk Patients):
o Reduced re-intubation rate
o Reduced ICU mortality

o Specifically beneficial in elderly patients or tleosvith chronic

hypercapnia, heart failure, or elevated APACHEcHres!'#
5. COVID-19 Respiratory Failure:
o Useful to reduce the requirement for invasive madai#d ventilation

o Nasal High Flow (NHF) particularly associated witteduced

mortalityt>16l

Chronic Respiratory Failure:

1. Stable COPD with Chronic Hypercapnia:

o Improves hypercapnia, quality of life, dyspneadra&sion rates, and

lung function

o Not recommended immediately after hospitalizatiant hfter 2—4

weeks if hypercapnia persigfs
2. Pulmonary Rehabilitation in COPD:

o Beneficial for COPD patients with chronic hypercapto improve

exercise capacity, reduce dyspnea, and controlrbgpgid’!
3. Obstructive Sleep Apnea (OSA):
o Initial therapy for Apnea-Hypopnea Index (AH15 events/hour

o BIPAP used in patients unable to tolerate CPAP!
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4. Obesity Hypoventilation Syndrome (OHYS):
o Improve gas exchange, reduce hypercapnia

o Initial mode of choice is CPAP in severe OSA coeéxgs with OHS;

BiPAP used in non-OSA hypoventilation or when CFA#Rs 18]
5. Neuromuscular Disorders(e.g., AL S, Duchenne muscular dystrophy):

o Indicated for chronic respiratory failure, improv@sgvival and quality

of lifel2%

Contraindicationsto NIV 2122}

1. Facial Traumaor Abnormalities:
o Severe deformities or anatomical abnormalities gméng mask fit
2. Hemodynamic I nstability:

o Severe hypotension or shock due to the risk of erkeating

hemodynamic compromise
3. Bowe Obstruction:
o Risk of increased intra-abdominal pressure
4. Impaired Consciousness:
o Patients unable to protect airway adequately @fskspiration)
5. Copious Secretions or Active Vomiting:

o Increased aspiration risk
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Il.Invasive Ventilation:

Invasive mechanical ventilation (IMV) is a life-sag intervention employed in acute
or emergent settings to support patients with comged airways, impaired

ventilation, or hypoxemic respiratory failure via @ndotracheal or tracheostomy
tube, ensuring adequate gas exchange and redbeingork of breathing. A thorough
understanding of the indications and contraindiceti for IMV is essential for

clinicians to optimize patient outcomes and mingniotential complicationé®24

Indicationsfor | nvasive M echanical Ventilation:

1. Airway Protection:

o Patients with a decreased level of consciousnessh @s those
experiencing head trauma, stroke, or drug overdosg, require IMV

to secure the airway and prevent aspirafidfr!
2. Hypoxemic Respiratory Failure:

o Conditions like acute respiratory distress syndrd@BDS), COPD
with type 1 and type 2 respiratory failure ,pneumpand pulmonary
edema can lead to severe hypoxemia unresponsigeigplemental

oxygen, necessitating IMV to maintain adequate exygion'2426l
3. Hypercapnic Respiratory Failure:

o Diseases causing impaired ventilation, such asnaéhirobstructive
pulmonary disease (COPD) exacerbations, neuromarsdigiorders, or
drug-induced respiratory depression, may resulelgvated carbon

dioxide levels, indicating the need for IM&?:2426]
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4. Respiratory Muscle Fatigue:

o Patients exhibiting signs of respiratory musclegia¢ or impending
respiratory arrest, evidenced by increased workb@fathing and
declining respiratory parameters, may benefit fidfiv to reduce the
burden on respiratory musclé$.

5. SevereAcidosis:
o In cases of severe metabolic or respiratory acsd@setl < 7.25) where

non-invasive measures fail to correct the imbalarib®/ can be
initiated to stabilize the patient's conditiéh?e!

6. Surgical Procedures:

o IMV is commonly employed during general anesthdsiasurgical

procedures to ensure airway patency and adequakdilatien
throughout the operatidfr)
Contraindicationsfor Invasive Mechanical Ventilation:

While IMV can be life-saving, certain situations ynaontraindicate its use or

necessitate caution:

1. Futility in Terminal llIness:

o In cases where IMV would not provide meaningful éf@éndue to

terminal illness or irreversible organ failure, tiaiing mechanical
ventilation may be deemed inapproprigte.
2. Severe Hemodynamic Instability:
o Patients with profound hypotension or shock may eeepnce

exacerbated cardiovascular compromise with theatioh of IMV,

requiring careful assessment and stabilizationregiooceeding*2"!
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3. Uncontrolled Coagulopathy:

o Individuals with significant bleeding disorders mag at increased risk
of hemorrhage during the intubation process, wérmgrcorrection of

coagulopathy prior to IMV initiatioff”]

It is imperative for healthcare providers to evéuaach patient's clinical status,
underlying conditions, and preferences when conisigelMV, ensuring that the

benefits outweigh the risks and align with the guats goals of caré’!

Basic Modes of Ventilation 29

Volume-Controlled Ventilation (VCV): Delivers a sé¢idal volume regardless of
airway pressure.

Pressure-Controlled Ventilation (PCV): Deliversdites at a fixed pressure to prevent
barotrauma.

Assist-Control Ventilation (ACV): Fully supports ewy breath, initiated by the
ventilator or the patient.

Pressure Support Ventilation (PSV): A mode usedwerning, where the patient

controls the breath with ventilatory support.

Complications associated with mechanical ventilation

Following are the complications associated with Ina@ical ventilation

1.Ventilator-induced Lung Injury (VILI)
The 4 primary pathophysiologic mechanisms that died@entilator-induced Lung

Injury (VILI) include atelectrauma, barotrauma, wishuma, and biotrauntz:>"!
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a. Atelectrauma
Atelectrauma is caused by high-shear forces thew @md close recruitable atelectatic
lung units. Shear stress and its resultant mechladaimage develop at the interface

of air boluses and collapsed recruited airwg&ys”

b.Barotrauma

In mechanically ventilated patients, barotraumaadssed by high PEEP pressures.

[23,30]

c.Volutrauma

Volutrauma results from alveolar over-distensione do increased volume delivery.

[23,30]

d.Biotrauma

Mechanical injury to the lungs may prompt an adeenflammatory response, which
may exert damaging effects, known as "biotraumativation of injurious cytokines

and other inflammatory mediators cause biotraumi amly in pathological and

normal lung regions but also in other organs, wésultant multi-organ dysfunction

and increased mortalitly>3°!

2.Infections
VAP (Ventilator Associated Pneumonia), which canabgerious problem. A patient

may need to remain on the ventilator for longetation.?3-30
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3.Pneumothorax - Pneumothorax is a potentially dangerous comgilinaassociated
with mechanical ventilation. Most of the patientsithw pneumothorax from
mechanical ventilation have underlying lung dissa3ension pneumothorax is more
common in ventilated patients with prompt recogmiti and treatment of

pneumothorax being important to minimize morbidityd mortality!2330l
4.Gastrointestinal complications

a.Mechanically ventilated patients are predisposeghsiric colonization with AGNB
(Aerobic Gram Negative Bacteria). This aspect ¢bates to the pathogenesis of
VAP. In critical iliness, there is impaired cleacarof AGNB from the gastrointestinal

(GI) tract.[2330
b. Peptic Ulceration

Gastric colonization predisposes mechanically \eteti patients to peptic ulceration

and associated upper gastrointestinal (Gl) blee#itj’
5.Deep Vein Thrombosis and Pulmonary Thromboembolism

Ventilator Management and Weaning Strategies:
Effective ventilatory management and timely weaniage crucial to prevent
complications such as ventilator-associated pneism®®AP) and ventilator-induced

lung injury (VILI).

L ung-Protective Strategies

a. Low Tidal Volume Ventilation (LTVV)

Recommended for ARDS patients, reducing the risk barotrauma and
volutrauma!!

b. Positive End-Expiratory Pressure (PEEP)
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Prevents alveolar collapse and improves oxygenatinARDS and hypoxemic
patientg>?l
c. Permissive Hypercapnia
Allows higher Carbon dioxide levels to minimize tig@tor-induced lung injury?3
Weaning from mechanical ventilation is an essern universal element in
the care of critically ill intubated patients regag mechanical ventilation. Weaning
from mechanical ventilation is the process of gedgureducing and eventually
discontinuing ventilatory support once the patiéamonstrates the ability to breathe
spontaneously. It encompasses the transition froth rhechanical support to
spontaneous respiration, allowing the patient gaire independent breathing without
causing respiratory distress, hemodynamic instgbilor organ dysfunction. The
weaning process comprises almost 42% of the totaltion of the ventilatioF?*!
Weaning is not a single event but a dynamic andvitdalized process,
requiring careful clinical assessment to ensurecessful extubation. The Sixth
International Consensus Conference on Intensive ®dicine defines weaning as
the entire process of liberating a patient from Inaeical ventilation and the
endotracheal tube, including aspects of termina wdnen necessaky.
Weaning success is defined by extubation and abseh ventilatory support 48
hours after extubatiol Weaning failure is defined as the inability to pasSBT or
the need for reintubation within 48 hours followiextubatiori>®
The weaning process includéd:
a. Assessment of Readiness to Wean — Evaluatinghetthe patient meets criteria
for weaning initiation, such as adequate oxygematiemodynamics, and adequate

respiratory effort.
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b.Spontaneous Breathing Trial (SBT) — A diagnostist to determine whether the
patient can sustain spontaneous breathing withmaihor no ventilatory support.
c.Extubation — The removal of the endotracheal tifbthe patient successfully
completes the SBT.

d.Post-Extubation Monitoring — Observing the pdtiéar potential complications,
including extubation failure and the need for refation.

Categories of weaning:

Based on clinical trajectory and complexity, theamieg process is stratified
into three categories: simple, difficult, and prajed weaning. Simple weaning refers
to patients who undergo successful extubation votlg the first spontaneous
breathing trial (SBT) without the need for furthatervention. Difficult weaning is
characterized by failure of the initial SBT, nededg up to three SBT attempts or a
cumulative weaning period not exceeding seven dmfsre successful liberation
from mechanical ventilation. In contrast, prolongeeaning denotes a more complex
course, where patients require more than three ®Bas extended weaning duration
exceeding seven days to achieve definitive venotilmidependencé:3"]

Successful weaning improves patient outcomes, e=di€U length of stay,
and minimizes complications such as ventilator-cisséed pneumonia (VAP) and
ventilator-induced diaphragm dysfunction. A struetl) protocol-driven approach
enhances the likelihood of successful weaning, ramguhat patients are neither
extubated prematurely nor kept on ventilation lartgan necessafy. %!

Weaning failure
Weaning failure is defined as the inability to pas<$SBT or the need for

reintubation within 48 hours following extubatiG.
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Causes of Weaning Failure3d

Weaning failure is associated withiespiratory dysfunction, cardiac
dysfunction, neuromusculareaknessmetabolic disorders, and psychological factors.
Respiratory dysfunction - Increased airway resistarreduced lung compliance,
bronchoconstriction, pulmonary edema due to undweylyrespiratory conditions,
pneumonia.
Cardiac dysfunction - Myocardial dysfunction, redddeft ventricular compliance.
Neuromuscular dysfunction - Critical illness neutmtular abnormalities such as
ICU-acquired weakness and ventilator-induced diagmr dysfunction.
Metaboilc and endocrine factors - Hypophosphatemhgperglycemia, and
malnutrition contribute to muscle weakness and paganing outcomes.
Psychological dysfunction - Delirium, anxiety, degsion, and sleep deprivation
impair respiratory effort and readiness for weaning
Criteria for readinessto weanl4
Following are the criteria to assess readinessetanw
A.Subj ective assessment[140]
Adequate cough
No neuromuscular blocking agents
Absence of excessive trachea-bronchial secretion
Reversal of underlying cause of respiratory failure
No continuous sedation infusion
B.Objective assessment[1:40]
Stable cardiovascular status
Adequate hemoglobin level (BB mg/dL)

Tidal volume > 5 mL/kg
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Proper inspiratory effort

Respiratory ratec 35/minute

PaO2> 60 and PaCO2 60 mmHg

Positive end expiratory pressute8 cmhO

No significant respiratory acidosis (pH7.30)

Oz saturation > 90% on FIO20.4 (or PaO2/FIO2 200)

Rapid Shallow Breathing Index (respiratory Freqyéhiclal Volume) < 105

Weaning according to ATS guidelines*!
The ATS guidelines emphasize that weaning should b&uctured, protocol-driven
approach that includes:
a.Daily assessments of weaning readiness basdamalcand physiological criteria.
b.Spontaneous Breathing Trials (SBTs) as the pyimethod to assess readiness for
extubation.
c.Minimization of sedation and early mobilizatianfacilitate respiratory recovery.
d. Use of a ventilator liberation protocol to opiim the transition from mechanical
ventilation to spontaneous breathing.
e. Evaluation of post-extubation risk factors, umthg the cuff leak test for airway
edema and the consideration of non-invasive veiatila(NIV) support in high-risk
patients.

A weaning starts with assessing the ability of gaient for spontaneous

breathing. Three main strategies are used by @imscto perform SBT.
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M anagement of Patientswith Prolonged Weaning Failur el

Patients who have prolonged weaning failure shdud managed by following
considerations.

a. Multidisciplinary approach involving respiratotiyerapists, physiotherapists, and
nutritionists.

b. Tracheostomy should be considered for patiemsiring prolonged weaning.

c. Rehabilitation and early mobilization are esshor recovery.

SPONTANEOUSBREATHING TRIAL

Spontaneous Breathing Trials (SBTS) represent @ecstone in the process of
ventilator weaning and are widely adopted to eueluws patient’'s ability to sustain
adequate respiration with minimal or no ventilatassistance. As described by Mac
Intyre et al. (2001), weaning should be based ostractured clinical evaluation
incorporating objective physiological markers andltased assessmlft SBTs are
conducted using various strategies including T-iei@ls, continuous positive airway
pressure (CPAP), or low-level pressure support ilaioin with positive end-
expiratory pressure (PEEP) between 5-8 emBfl The task force from the
International Consensus Conference 2001 recommetid#dSBT duration should
range from 30 to 120 minutes, with heightened aigie during the initial few
minutes to detect early signs of intoleraHék.

Yang and Tobin introduced the rapid shallow brieathindex (RSBI or f/VT
ratio) as a reliable predictor of weaning succédsntifying a cutoff value of 105
breaths/min/L, which remains a widely used refegeirc modern ICU practicé’!
Further validating the physiological determinantsuccessful weaning, in one of the

study done by Vassilakopoulos et al. emphasized-dieeof the tension-time index
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and inspiratory muscle endurance in predicting SBifcome¥4, which is not an
objective to study for this cohort.

Despite the existence of defined objective thredtiahter-observer variability
in assessing SBT outcomes has been a subject ofrgnigvestigatior®!

In one of the study done by Figueroa-Casas atpbrted an interobserver
variability between respiratory therapist in patserwith borderline respiratory
parameterd*®

In one of the study done by,Cappati et al. in @sttnoted a lower inter-
observer agreement, highlighting the challengescést®d with subjective assessment
elements like accessory muscle use, agitationjaphdresi%® . In one of the study
done by Ely et al. further demonstrated that imgetimg protocolized weaning,
including daily screening for SBT readiness, sigaifitly reduced duration of
mechanical ventilation and improved extubation omtes, although variability in
clinical judgment persistdd”) In a study done by Jubran et al. proposed that
esophageal pressure monitoring could be a valuatjlenct to traditional readiness
parameters, offering improved prediction of weanitalerance through direct
assessment of inspiratory effort and respiratoryscieu workload, though this
parameter is not studied in this stifély

While the International Consensus Conference (2@@&howledged a range
of proposed weaning predictors—including heart ratgability, sleep architecture,
handgrip strength, diaphragmatic performance, axidative stress biomarkers—
routine use of these in clinical algorithms was retdorsed due to limited
generalizability and practicalif§®! Nonetheless, in high-risk patients, strategies such

as post-extubation non-invasive ventilation (NIVidahigh-flow nasal cannula
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(HFNC) have demonstrated efficacy in reducing réation rates and mitigating

extubation failure-related morbidity and mortalft§>°!

SBT Strategie$”
a. T-piece trial
b. Continuous positive airway pressure (CPAP) trial

c. On mechanical ventilation with low PEEP (5-8 c2@

Criteria for successful SBT %!

a. Respiratory rate < 35 breaths/minute

b. Good tolerance to spontaneous breathing trial

c. Heart rate < 140 /minute or heart rate varigbdf >20%

d. Arterial oxygen saturation >90% or PaO2 > 60 ngnhaid FiO2<0.4

e. 80 < Systolic blood pressure < 180 mmHg or <20%nge from baseline

f. No signs of increased work of breathing or dissr
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SBT FAILURE CRITERIAM

Defined by the occurrence of at least one of the following objective criteria:

SBT failure criteria

Respiratory rate 35 breaths/min or increas&0% from

baseline

PaCO2 > 50 mmHg

Sp02<90% or PaOZ 50 mmHg with FiO2 50%

Heart rate>140 bpm, de novo supraventricular or ventricujar

arrhythmia

Alteration of consciousness

RSBI-Rapid Shallow Breathing Index

The Rapid Shallow Breathing Index (RSBI), introdiitsy Yang and Tobin in
1991, is a widely recognized predictor used to ssseadiness for weaning from
mechanical ventilation. RSBI is calculated as titerof respiratory rate (RR) to tidal
volume (VT), with an established threshold of 10&adbhs/min/L. An RSBI above this
threshold (>105 breaths/min/L) indicates a high&elihood of weaning failure,
whereas an RSBI below this threshold (<105 breatimél) suggests probable
extubation success. Yang and Tobin originally destrated a sensitivity of 97% and
specificity of 64%, highlighting its value as a gicor [*°]

Over the years, several modifications have enhatfoegredictive accuracy
of RSBI, including serial RSBl measurements andluating the rate of RSBI
change. In a study done by Karthika et al. empledsiat serial RSBI measurements

during spontaneous breathing trials (SBTs) offgresior predictive power compared
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to single-time RSBI assessments. They also notgdifisiant variation in RSBI
accuracy among different patient populations, idiclg COPD, cardiac,
neurosurgical, tracheostomy, and burn patientsersedring the need for context-
specific interpretatiofl.In this study RSBI is studied before,at 2 minut&sninutes
and after 30 minutes SBT and also specificallyvasiation is observed in special
population with cardiological , neurological andpe&atory conditions.

In one of the study done by Rittayamai et al. comgaventilator-displayed RSBI
(RSBI_vent) and standard spirometry (RSBI_standafioiding that ventilator-
displayed RSBI consistently overestimates true aslubut averaging multiple
ventilator-displayed measurements substantially ravgd accuracy and clinical
utility. ®2In this study though RSBI on ventilator displaysaot studied.

In a study done by Cousin et al. observed that R88dsured at 30 minutes
during SBTs (RSBI20’) had superior predictive aeayr (80% sensitivity and
specificity) compared to measurements taken atlth@nute mark (RSBI1’).In this
study RSBI is done before,at 2 minutes,15 minutes after 30 minutes is aimed to
study to increase the variability of sensitivitydaspecificity across 30 minutes.
Additionally, normal capnography patterns were Bigantly associated with
successful extubation (p=0.05), suggesting integgatapnography with RSBI could
enhance weaning assessments.

A retrospective cohort study done by Verceles eas$essing daily RSBI in
prolonged mechanical ventilation indicated isolate®Bl measurements lacked
precision for predicting successful weaning; howeWRSBI trends and variability
provided meaningful prognostic informatio®® Similarly, other studies have
recommended adjusting RSBI thresholds based onilateny modes, such as

adopting a lower RSBI (<75 breaths/min/L) threshfoldpressure support ventilation
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trials. In COPD patients, an RSBI threshgRb breaths/min/L demonstrated superior
predictive ability for successful extubation cormgzhto the conventional threshold of
<105 breaths/min/L, independent of the duratiomethanical ventilatior®!
Despite its widespread use, reliance solely on R®RBY prolong weaning time
without significantly enhancing clinical outcomeBhus, RSBI should ideally be
integrated with other clinical parameters such amigh strength, secretion
management, respiratory muscle endurance, andi@dditobservational tools to
optimize extubation success!
RDOS- Respiratory Distress Observation Scale

The assessment of dyspnea in critically ill paseparticularly those who are
sedated, mechanically ventilated, or otherwise cmmmunicative, poses a
significant clinical challenge due to the inabil§ patients to self-report respiratory
discomfort. To address this, tiiespiratory Distress Observation Scale (RDOS)
was developed as a standardized instrument thattifjea respiratory distress based
on observable behavioral and physiological indicatarhe original RDOS, first
validated byCampbell et al., demonstrated high inter-rater reliability andretated
significantly with parameters such as oxygen sétmafraction of inspired oxygen,
and clinical markers of end-of-life decline. An RB@hreshold score4 was shown
to predict moderate-to-severe dyspnea with a geibgiof 76.6% and specificity of
86.2%, underscoring its utility in palliative casettings for guiding the titration of
sedatives and opioid!

To improve applicability in intensive care unit€{s), RDOS has undergone
clinical modifications. In a study done by Persictet al. evaluated the diagnostic
accuracy of the original RDOS and developed thenisive Care RDOS (IC-RDOS)

for use in critically ill ICU patient§’! In a prospective study involving 220 ICU
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patients, IC-RDOS demonstrated a stronger coroglawith the Dyspnea Visual

Analog Scale (D-VAS) (r = 0.61) than the origindD@&S (r = 0.43). The IC-RDOS

included heart rate, neck muscle use, abdominaldoat facial expression of fear,
and the use of supplemental oxygen, and achievedraa under the receiver
operating characteristic (ROC) curve of 0.83, iatlitg high predictive value for

patient-reported dyspnea. Similarly, in a studyelday Wong et al. introduced a
simplified four-item version, modRDOS-4, using giing, respiratory rate, accessory
muscle use, and paradoxical breathing, which detraied good internal consistency
(r = 0.73), sensitivity (78%), and specificity (9D%6r detecting moderate-to-severe
dyspnea. Though slightly less discriminative thae briginal RDOS, modRDOS-4

offered enhanced ease of use and objectivity,itatilg bedside application in end-
of-life carel®

In one of the study done by Aikawa et al. compaR&DS, IC-RDOS, and
MV-RDOS in 63 ICU patients across 112 assessmaiitsough the correlation with
D-VAS was modest for all scales, RDOS had the rdgbgerall diagnostic accuracy
(AUC = 0.79), followed by IC-RDOS (AUC = 0.77) ahV-RDOS (AUC = 0.73),
suggesting that RDOS remains the most predictigkaimong the three,which is used
in this study?®!

In a study done by Zhuang et al. further valida®2OS in palliative care,
reaffirming its use during ventilator weaning, paurtarly for guiding sedation and
analgesia. As a result, RDOS and its derivative® lggined prominence as essential
tools for the evaluation of respiratory discomfarpatients unable to self-report, both

in critical care and palliative care contelfs.
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MV-RDOS - Mechanical Ventilation -Respiratory Distress Observation Scale
MV-RDOS is a respiratory distress observation seath five components to assess

SBT failure in mechanically ventilated patief?s.

MV-RDOS ASSESSMENT

Variables Score
0) 3.3
1) HR beats per min +HR/65
2) Use of neck muscles during inspiration

If present +1

If absent -1

3) Abdominal paradox during inspiration
If present +1

If absent -1

4) Facial expression of fear

If present +1
If absent -1
5) RR cycles per min +RR/50

This model was simplified into:
MV-RDOS=3.3+(heart rate/65) + (respiratory rate/30)1xparadox breathing) +

(1xaccessory muscles + (1xFear)

The Mechanical Ventilation—Respiratory Distress @tation Scale (MV-
RDOS) is a validated, non-invasive scoring syst@&wvetbped to quantify respiratory

distress in mechanically ventilated patients whoiarable to self-report dyspnea. It is
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derived from the original Respiratory Distress Olaton Scale (RDOS), which was
initially created for non-verbal patients but ind#s components that are often
challenging to assess in the context of intubagiod sedation. MV-RDOS refines this
tool by focusing on five observable and objectilisical parameters: respiratory rate,
heart rate, accessory neck muscle use, abdominaldgq and fearful facial

expression. These parameters are specifically ahfasetheir relevance in detecting
increased work of breathing and their feasibilifyassessment in an ICU setting.
Unlike RDOS, which incorporates subjective sigrie Irestlessness and grunting,
MV-RDOS enhances clinical applicability by elimiimag components that may be
masked under sedation or neuromuscular blockadelieSt have demonstrated that
MV-RDOS not only correlates with the likelihood spontaneous breathing trial
(SBT) failure but also responds to therapeuticriugetions, making it suitable for

both prediction and ongoing monitoring. By captgrimespiratory effort and

observable distress, MV-RDOS adds a valuable dimoert® conventional weaning

parameters, facilitating earlier detection of wegnintolerance and guiding more

individualized ventilator liberation strategi€s.

In a study done by Decavélg al. in the year 2022 demonstrated the
prognostic value of MV-RDOS in a prospective cohoft patients undergoing
spontaneous breathing trials (SBTs). A pre-SBT MVGS score>2.6 identified all
patients who subsequently failed the trial, whitdues obtained at 2 and 15 minutes
during SBT showed high specificity and sensitivitgspectively, for predicting
failure. Importantly, increasing MV-RDOS scores idgrthe SBT correlated with
clinical deterioration, whereas patients who sudedeexhibited stable or declining

scores. These findings support that the responssseinf the scale to respiratory
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workload and its capacity to identify patients iakrof weaning failure even before
standard physiological thresholds are crosséd.

MV-RDOS provides complementary clinical informatiaio established
weaning indices such as the RSBI, which evaluategilatory mechanics but not
patient distress. By incorporating MV-RDOS into wiggy protocols, clinicians can
better stratify patients based on both physioldgyeaameters and observable signs of
ventilatory weaning. In the present study, MV-RDQ@&ys a pivotal role in
identifying high-risk patients during weaning aneinforces the need for a
multidimensional, individualized approach to veatir liberation in the critical care

setting!®!!

NT PRO BNP: N-terminal pro B type Natriuretic Peptide

N-terminal pro—B-type natriuretic peptide (NT-proBN an inactive cleavage
product of the prohormone BNP, is secreted predantip by ventricular
cardiomyocytes in response to myocardial wall stredue to volume or pressure
overload. While the biologically active BNP exenstriuretic, vasodilatory, and
diuretic effects, NT-proBNP serves as a rob bioreafkr assessing cardiac function,
particularly in the context of heart failur?!

In mechanically ventilated patients undergoing viegnelevations in NT-
proBNP have been associated with weaning failuieapily reflecting underlying or
unmasked cardiac dysfunction during spontaneousthirey trials (SBTs). In a study
done by Liuet al.in 2021, in a systematic review and meta-analysisprising 18
studies and 1416 patients, demonstrated that tatvee change in BNP before and

after SBT provided the highest diagnostic accuraeyh sensitivity of 89% and
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specificity of 82%. Notably, end-of-trial NT-proBNIRvels (NT-proBNP2) showed
high specificity (90%) for predicting SBT failuré®!

Similarly, In a study done by Deschamgisal. in the year 2020, through an
extensive meta-analysis of 20 studies, identifiedPBo during SBT as the most
reliable predictor for successful ventilator weapirparticularly in patients who
otherwise passed clinical readiness criteria. Tiegprted a sensitivity and specificity
approximating 89% and 83%, respectively, thus supmpits incremental value in
complementing clinical assessméf.

The predictive role of NT-proBNP has also beendaikd in various patient
subgroups. In a study done by Zhest@l. in 2023, a retrospective cohort involving
323 postsurgical ICU patients, established thagragntage increase in NT-proBNP
levels >23.3% during a 2-hour SBT was independeatigociated with weaning
failure, yielding sensitivity of 75.8%, and specity of 73.4%, thereby outperforming
static NT-proBNP measurements and traditional ieslitke RSBI5®!

In a surgical cohort, Laret al. identified that BNP levels >299 ng/L at the
conclusion of SBT were predictive of weaning faéluollowing elective coronary
artery bypass grafting, with 92% sensitivity an&88pecificity, emphasizing BNP as
an independent predictor in the postoperative péftb

In a study done by ElI Maraghat al. further substantiated that patient
experiencing SBT or extubation failure exhibitedngiicantly elevated post-SBT
BNP levels, and &aABNP <20% optimally predicted failure, with 85.7%nsgivity,
90.9% specificity®’]

In a study done by Mazumdet al. in a prospective analysis of 30 patients,

reported that &ABNP <42.5% differentiated weaning success fronufailwith 90%
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sensitivity and 80% specificity, reinforcing thelity of BNP dynamics as a reliable
marker for cardiac reserve under weaning stféss.

In a study done by Wacharin Sindhvananda, focusmgost-cardiac surgery
patients found that NT-proBNP levels were not digantly related to difficult or
prolonged weaning, nor to the need for reintubafidihis suggests that NT-proBNP
may not be a reliable predictor of weaning outconmessome specific patient
population.

The pathophysiological relevance of NT-proBNP inawniag lies in its
sensitivity to increased left ventricular fillinggssures and subclinical myocardial
dysfunction, particularly during the abrupt hemoalyric transition from positive
pressure ventilation to spontaneous breathing. ffarsition augments venous return
and afterload, potentially unmasking left ventraaudliastolic or systolic dysfunction,
a phenomenon known as weaning-induced pulmonampad®/iPO). In this context,
elevated or rising NT-proBNP levels reflect impdireardiac adaptability and are
valuable for anticipating extubation failure secarydto cardiovascular compromise.
[70]

NT-proBNP has also been proposed as a surrogateffarentricular ejection
fraction (LVEF), with Bayet al. in a study reported its efficacy in identifying E¥
<40% using a cut-off >357 pmol/L, showing 73% stvity and 82% specificity, and
an NPV of 98%, supporting its screening role focut heart failure in acutely ill
populationg’?

However, several confounding factors influence N@BNP interpretation.
Renal impairment reduces peptide clearance, raguhifalsely elevated levels, while
obesity is associated with natriuretic peptide stasice and lower circulating

concentrations due to increased clearance by asdipiesue. Furthermore, NT-
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proBNP levels rise with advancing age, necessgatige-adjusted reference ranges.
Despite these limitations, NT-proBNP remains alvitaical tool, especially in the
intensive care setting. It facilitates the differation of cardiac from non-cardiac
dyspnea, supports therapeutic decision-making, (&g of diuretics in volume-
overloaded patients), and serves as a prognostimarker for adverse outcomes
including hospital readmission and all-cause mitytallts integration into ICU
weaning protocols, alongside clinical indices aedtitator parameters, may enhance

risk stratification and promote individualized wesamstrategied®? 71!
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MATERIALS AND METHODS

Source of Data: Patients admitted in Intensive Care Unit, at KLEES Prabhakar
Kore Charitable Hospital and Research Centre, Bwiagvere the source of data.
Study duration — This study was carried out over one year
Study Design :Prospective observational study
Sample Size 62
Equation
n=[z1-«/2]2 x p [100-p]/d?
=[1.96]? x 63 [100-63]/[19% of 63]?
=62
INCLUSION CRITERIA
1.Mechanical ventilation for more than 48 hours
2.Patients who were ready to wean
Readiness to wean criteria is defined as :

» Adequate motor response to simple verbal commands

* Sp0O2>90% or PaO2/FiO2 >/=150mm Hg with FiO2</8440
* PEEP </=8cm H20

* HR <140 BPM, RR <35CPM

EXCLUSION CRITERIA

1.Pregnant women

2.Age <18 years

3.Patients in whom weaning was not possible duatmus reasons like pre-existing
neuromuscular disorders, cervical cord injury, seugainstem injury, advanced and

irreversible lung diseases, severe chest wall def@s restricting respiratory
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function, profound respiratory muscle weakness amalysis with no potential for
recovery,

METHODS

Patients admitted in Intensive Care Unit, at KLE®. Prabhakar Kore
Charitable Hospital and Research Centre, Belagaere enrolled for this study.
Patients who met the inclusion and exclusion datewere observed and the following
was done.
» Patients intubated for more than 48 hours werabddigf they meet classical

readiness to wean criteria.

e The MV — RDOS was assessed before, at 2min,15maha&er 30min of the

SBT.
 RSBI was also calculated before, at 2min,15min, a&ftet 30min of the SBT.

* NT pro BNP levels were send before and after 30utes of completion of

SBT.

» SBT failure was assessed in each patient.

MV-RDOS was calculated using the given formula:
* MV-RDOS=3.3+(heart rate/65) + (respiratory rate/58) (1xparadox

breathing) + (1xaccessory muscles + (1xFear)

RSBI was calculated by:
RSBI = Respiratory Rate / Tidal volume
After entering all the data, cutoff value of MV-R[3Gat each time point was

calculated. With reference to that cutoff value, MYDOS of all the patients were
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calculated. Patients who had MV- RDOS values mbem tthe cutoff values were
considered abnormal. In a study conducted by Ddeagt al., MV-RDOS was

evaluated for its ability to predict SBT failure, WRDOS score>2.6 was identified

as the threshold for clinically significant dyspnea

In this prospective observational study, the pradicvalue of MV-RDOS for
determining spontaneous breathing trial (SBT) failwas evaluated at multiple
intervals. Before starting the SBT, an MV-RDOS ¢inalue of>2.06 was used. At 2
minutes into the SBT, the optimal MV-RDOS cutoftieased slightly t&2.22. By
15 minutes, the cutoff value was set-at19. At 30 minutes, the MV-RDOS cutoff
value further increased &2.56. These time-specific thresholds were utilitedssess
the potential of MV-RDOS in predicting weaning auttes during the SBT in
mechanically ventilated patients.

RSBI was also calculated at each point. An RSBueabf less than 105
breaths/min/L was established as the standardhthiceéndicating a high probability
of successful weaning.

Both MV-RDOS and RSBI were used independently wess SBT failure.
Then both MV-RDOS and RSBI were compared with ezbler.

Statistical analysis was done using IBM SPSS vergi0.00(Chicago USA).
Mean age was represented in mean and sd. Catdgesicables were represented
using number and percentage. To determine theriarifer predicting MVRDOS
before,at 2 min,at 15 min and at 30 min with respe®T status, ROC curve analysis
was done and to determine cut-off value Youdensxndas computed. To test the
statistical significance of comparison of MVRDOSJ&aRSBI at various time points
with SBT, and also for comparing MVRDOS at varidimse points, NTprob before

and after with underlying disease, Pearson Chi feqtest was applied. To test the
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statistical significance of comparison of MVRDOSthwRSBI (gold standard) at 15
min and 30 min, McNemars test was applied and disiimn results were computed.
To test the statistical significance of mean chaoig Tprob with SBT was assessed
using Mann Whitney U test. A p value of <0.05 wamsidered to be statistically
significant.

Serum NT pro BNP was send prior to SBT and 30 nemufter SBT. Both
values were compared with each other. Rise in galuere compared with weaning

outcome. In healthy adults, NT-proBNP values ldent125 pg/mL are typically

considered normal.
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PATIENT CHARACTERISTICS

Total of 62 patients were studied

1.GENDER PREDISPOSITION

RESULTS

Table No:1
Gender Frequency (%)
Male 30(48.4)
Female 32(51.6)
Fig No:1

GENDER PREDISPOSITION

m Male

® Female

Among 62 patients 30(48.4%) were male and 32(51\6é6t¢ female.
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AGE DISTRIBUTION

Table No: 2
Age Frequency
20-29 5
30-39 1
40-49 3
50-59 12
60-69 19
70-79 18
80-89 4
90-99 0

Fig No:2

AGEF DISTRIBUTION
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The age distribution indicates that the majoritypafients were within the 60-79 age
group, highlighting the increased vulnerability ofder adults. Few cases were

observed in younger age groups, this suggestsliffiault weaning is more prevalent

70-79 80-89

90-99

among middle-aged to elderly individuals, particiylahose over the age of 50.
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COMORSBIDITIES

Table No:3
Comorbidities n( no of patients)
HTN 19
T2DM +HTN 13
T2DM 8
HTN+DLP 3
T2DM+DLP 2
T2DM +HTN+CAD 1
HYPOTHYRODISM 1
None 15
Fig No:3

Distribution of Extended Comorbidity Combinations
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Comorbidity Combination

The data shows thdttypertension (HTN) is the most common comorbidity, either
alone or in combination, affecting a significantpmn of patients. Aboul5 patients
had no comorbidities, while T2DM with HTN was the most frequent combination.
Less common conditions likBLP, CAD, and hypothyroidism were present in
fewer individuals, indicating that while multipl®morbidities exist, HTN and T2DM

are the dominant contributors.
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Table No:4
Disease n (no of patients)
Pneumonia 13
Sepsis 11
COPD 17
Bronchiectasis 3
Cardiac Failure 6
Others 12
Fig No:4

Underlying Disease

Number of Patients

Pneumonia COPD Bronchiectasis  Cardiac Failure Others
Disease

The most common underlying disease in the study®@BD, affecting 17 patients,
followed by pneumonia (13) andsepsis (11). Conditions likecardiac failure,
bronchiectasis, and other miscellaneous causes were less freqligistsuggests that
respiratory illnesses, particularly COPD and pneniaoare leading causes of ICU
admissions in the studied population.
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SBT SUCCESSAND FAILURE

Table No:5
SBT Frequency (%)
Success 43(69.35)
Failure 19(30.64)
Fig No:5

SBT SUCCESSAND FAILURE

M Success

M Failure

Among 62 patients enrolled for the study SBT faluwas observed in 19

patients.43% patients showed success.
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MVRDOS befor e starting SBT

Reaults

Table No:6
SBT
MVRDOS p value
Success Failure
Normal(n=42) 38(90.5%) 4(9.5%)
<0.001
Abnormal(n=20) 5(25%) 15(75%)
Fig No:6
40 38 MVRDOS before starting SBT
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Before starting SBT, 42 patients had normal MVRD@Bues and 20 patients had
abnormal values. Among the 42 patients with norM®RDOS values, 38 patients
had SBT success and 4 patients had SBT failure. fgmihe 20 patients with

abnormal MVRDOS values, 5 had SBT success and tiénpahad SBT failure (p

value <0.001)
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ROC curvefor the prediction of cut off of MVRDOS before SBT
Fig No: 7
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A MV-RDOS > 2.06 predicted SBT failure with 79% sensitivitydaB8% specificity

with area under the curve 87% and p value <0.00ichwiias significant.
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MVRDOS at 2 min of SBT

Table No : 7

MVRDOS

SBT

Success

Failure

p value

Normal(n=46)

42(91.3%)

4(8.7%)

Abnormal(n=16)

1(6.2%)

15(93.8%)

<0.001

Fig No :8
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At 2 minutes of SBT, 46 patients had normal angbdfents had abnormal MVRDOS

values. Among normal 46 patients, 42 had SBT ssceesl 4 had SBT failure.

Among 16 abnormal patients, 1 had SBT success affailéd SBT.
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ROC curvefor theprediction of cut off of MVRDOS at 2 min w.r.t SBT status
Fig No:9
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A MV-RDOS > 2.22 at 2 min predicted SBT failure with 79% sewvisy and 98%
specificity with area under the curve 90.8% andlue <0.001.
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MVRDOS at 15 min of SBT

Table No:8

MVRDOS

SBT

Success

Failure

p value

Normal(n=44)

42(95.4%)

2(4.5%)

Abnormal(n=18)

1(5.56%)

17(94.4%)

<0.001

Fig No:10

45.00 -
40.00 -
35.00 -

@ 30.00 -

[=

£ 25.00 -

©

o

% 20.00 -

[]

Z 15.00 -
10.00 -
5.00 -
0.00 -

MVRDOS at 15 min of SBT

42.00

1.00

Success

SBT

17.00

2.00

Failure

® Normal

® Abnormal

A MV-RDOS > 2.19 at 15 min of SBT were present in 18 patieAtaong these 18
patients, SBT failure was found in 17 patientsalig is < 0.001 which is statistically

significant.
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ROC curvefor theprediction of cut off of MVRDOS at 15 min of SBT

Fig No:11
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A MV-RDOS > 2.19 at 15 min predicted SBT failure with 89%gtvity and 98%
specificity with area under the curve 94.2% andlue <0.001.
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MVRDOS at 30 minutes of SBT

Table No:9

MVRDOS

SBT

Success

Failure

p value

Normal(n=45)

43(95.5%)

2(4.4%)

Abnormal(n=17)

0(0%)

17(100%)

<0.001

Fig No:12
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A MV-RDOS > 2.56 at 30 min of SBT were present in 17 patieAts.these 17
patients failed SBT. P value is < 0.001 which wasigically significant.
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ROC curvefor the prediction of cut off of MVRDOS at 30 min of SBT
Fig No: 13
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A MV-RDOS > 2.56 at 30 min SBT predicted SBT failure with 83#nsitivity and
100% specificity with area under the curve 90.2% pwvalue <0.001.

RSBI predicted zero SBT failure, before and at 8 ofi SBT, hence all 62 patients
had a value within normal range of RSBI during tésiod.
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RSBI at 15 minutes of SBT

Table No:10
SBT
RSBI p value
Success Failure
Normal(n=59) 43(72.8%) 16(27.1%)
0.042
Abnormal(n=3) 0(0%) 3(100%)
Fig No:14
RSBI at 15 minutes of SBT
>0.00 - 43.00
,, 40.00 -
t
2 30.00
&
S 20.00 - 16.00 ® Normal
Zo ® Abnormal
10.00 - 3.00
0.00
0.00 -
Success Failure
SBT

At 15 minutes RSBI predicted SBT failure in onlypatients among 62 patients
enrolled for the study. Among the 59 patients wtaml mormal RSBI values, 16

patients failed SBT. P value was 0.042 which wasstically not significant.
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RSBI at 30 minutes of SBT

Table No:11

SBT

RSBI
Success

Failure

p value

Normal(n=45) 43(95.5%)

2(4.44%)

Abnormal(n=17) 0(0%)

17(100%)

<0.001

Fig No:15
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At 30 minutes RSBI predicted SBT failure in 17 pats among 62 patients enrolled

for the study. P value was < 0.001 which was stedilty significant.

Since RSBI predicted zero SBT failure before an@ aminutes of SBT. Therefore

comparison of RSBl and MVRDOS is not possible f@r same time duration.
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Comparison of MVRDOS and RSBI at 15 min

Table No:12

RSBI
MVRDOS p value
Normal Abnormal

Normal(n=44) 44(100%) 0(0%)

<0.001

Abnormal(n=18) 15(83.3%) 3(16.7%)

Fig No:16
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At 15 minutes both RSBI and MVRDOS correctly préelic44 cases as normal. MV
RDOS predicted SBT failure in 18 patients, whereR&BI predicted SBT failure

only in 3 patients. P value was < 0.001, which wassgically significant.
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Comparison of MVRDOS and RSBI at 30 min

Table No:13

MVRDOS

RSBI

Normal

p value
Abnormal

Normal(n=39)

39(100%)

0(0%)
0.031

Abnormal(n=23)

6(26.1%)

17(73.9%)

Fig No:17
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At 30 minutes, all 39 patients (100%) with normaVMDOS scores had normal

RSBI values, while among the 23 patients with abradrMV-RDOS scores, 17

patients (73.9%) had abnormal RSBI values, and 6rpgtients (26.1%) had normal

RSBI.
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NT PRO BNP before SBT

TableNo: 14
, Cardiac
Sepsis Diseases Others p value
Normal (ng/ml) 1(10) 0(0) 11(22.9)
0.603
Abnormal
(ng/ml) 9(90) 4(100) 37(77.1)
Fig No:18
NT PRO BNP before SBT
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In patients withsepsis (n=10), 9 (90%) had abnormal NT-proBNP levels, while only
1 (10%) had normal levels. All 4 patients (100%dwear diac diseases had abnormal
NT-proBNP levels. Among patients classified aters (n=48), 37 (77.1%) had

abnormal levels and 11 (22.9%) had normal levels.
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NT PRO BNP after SBT

TableNo: 15
Sepsis Cardiac arrest Others p value
Normal (ng/ml) 1(10) 0(0) 5(10.4)
1.00
Abnormal

(ng/mi) 9(90) 4(100) 43(89.6)

Fig No:19
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The majority of patients across all groups had aabNT-proBNP levels, with 90%
in sepsis, 100% in cardiac arrest, and 89.6% iaratbnditions. However, the
differences observed were not statistically sigatiit (p = 1.00)
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Comparison of NT proBNP levels before and after SBT

TableNo:16
Mean Median (Q1,Q3 p value
NTprob before 5422.11 255(144,2897)
0.394
NT prob after 5316.73 271(168,3216)
Fig No:20

Comparison of NT proBNP levels before and after SBT
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There was no statistically significant change inpf®BNP levels following SBT,the
mean NT-proBNP slightly decreased from 5422.11 pdiefore SBT to 5316.73
pg/ml after SBT, and median values showed a mincnease from 255 pg/ml to 271
pg/mi
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Association of MVRDOS before SBT with underlying disease

TableNo:17
Pneumon Sepsis COPD Bronchiectas SC_ard|ac Others
a disease value
Normal |
MVRDOS 9(69.2) 5(45.5)| 14(82.4 0(0) 5(83.3) 9(75)
0.057
Abnormal | _
MVRDOS 4(30.8) | 6(54.5)| 3(17.6) 3(100) 1(16.7)  3(2%)
Fig No:21
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The association of MV-RDOS scores with various ulytleg diseases was evaluated.
Among patients with pneumonia, 9 (69.2%) had noetRDOS, while 4 (30.8%)
had abnormal scores. In patients with sepsis, 55%b had normal MV-RDOS
scores, whereas 6 (54.5%) showed abnormal sconesC®PD patients, 14 (82.4%)

had normal scores and 3 (17.6%) abnormal.
exhibited abnormal MV-RDOS.

All bneatasis patients (100%)
In patients with cadidisease, 5 (83.3%) had

normal MV-RDOS scores and only 1 (16.7%) was abmabriAmong patients with
other diseases, 9 (75%) had normal and 3 (25%)abadrmal scores. Overall, the
association between MV-RDOS and underlying diseases not statistically
significant before SBT (p = 0.057).
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Association of MVRDOS at 2 min. with underlying disease

Table No:18
Pngumo Sepsis| COPD| Bronchiectas s;C.‘F’lm“‘”‘C Others P
nia disease value
Normal
11(84.6)| 5(45.5) | 15(88.2 1(33.3) 5(83.3 9(79)
MVRDOS
Abnormal 0.078
MVRDOS | 2(15.4) | 6(54.5)] 2(11.8) 2(66.7) 1(16.7)  3(25)
Fig No:22
Association of MVRDOS at 2 min. with underlying disease
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At 2 minutes, abnormal MV-RDOS scores were observed in 15.4%n&umonia
patients, 54.5% with sepsis, 11.8% with COPD, 66wih bronchiectasis, 16.7%
with cardiac disease, and 25% in the "others" aatedrhis difference across groups

was not statistically significant (p = 0.078).
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Association of MVRDOS at 15 min. with underlying disease

Table No:19
Pneumonig Sepsis COPD Bronchiectasilg;éerIIaC Others P
Isease value
Normal
MVRDOS 11(84.6) | 5(45.5) 15(88.2) 0(0) 5(83.3)| 8(66.7
0.012*
Abnormal ]
MVRDOS | 2(15:4) | 6(54.5) 2(11.8) 3(100) 1(16.7) 4(33.3)
Fig No:23
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Association of MVRDOS at 15 min. with underlying disease

At 15 minutes, abnormal MV-RDOS scores remained similar, with.4% in

pneumonia, 54.5% in sepsis, and 11.8% in COPD pAlients with bronchiectasis

(100%)

had abnormal scores, while cardiac diseadeothers showed abnormalities

in 16.7% and 33.3% respectively. The associatiothiat interval was statistically
significant (p = 0.012).
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Association of MVRDOS at 30 min with underlying disease

Table No:20
Pneumonial  Sepsis COPD Bronchiectasis%l:.arOIIaC Others | P value
iseas
Normal
11(84.6) 5(45.5) 15(88.2) 1(33.3) 5(83.3)  8(66.7)
MVRDOS
0.075
Abnormal
2(15.4) 6(54.5) 2(11.8) 2(66.7) 1(16.7)  4(33.3)
MVRDOS
Fig No:24
Assaciation of MVRDOS at 30 min with underlying disease
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Diagnosis

At 30 minutes, the distribution remained identical to the 15-uteobservations, with

abnormal MV-RDOS scores found in 15.4% of pneumoB5% of sepsis, 11.8%
COPD, 100% bronchiectasis, 16.7% cardiac diseask38.3% of other conditions.
Again, this showed statistical significance (p =12)) reinforcing the observation that
prolonged respiratory distress during SBT is sigaiftly associated with underlying

diseases, particularly bronchiectasis and sepsis.

Page 58



Reaults

In this study, the association of MV-RDOS scoreshwiarious underlying
diseases was evaluated. Among patients with pnelam@r{69.2%) had normal MV-
RDOS, while 4 (30.8%) had abnormal scores. In ptigvith sepsis, 5 (45.5%) had
normal MV-RDOS scores, whereas 6 (54.5%) showedrahal scores. For COPD
patients, 14 (82.4%) had normal scores and 3 (1)7&8bormal. All bronchiectasis
patients (100%) exhibited abnormal MV-RDOS. In eats with cardiac disease, 5
(83.3%) had normal MV-RDOS scores and only 1 (1§.v4as abnormal. Among
patients with other diseases, 9 (75%) had normadl3a(25%) had abnormal scores.
Overall, the association between MV-RDOS and undeyl disease was not

statistically significant (p = 0.057).
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DISCUSSION

Intubation and mechanical ventilation is an impartgprocess in the
management of critical ill patients. Though mecbahientilation is a lifesaving
process, prolonged ventilation has the consequeotekevelopment of VAP and
other complications like diaphragmatic dysfunctiowentilator dependence,
barotrauma, volutrauma etc. Weaning from mechanieatilator remains a major
event in the ICU. The weaning protocols followed@V include RSBI, SBT, RDOS
etc.

This study aims to evaluate the effectiveness efNtechanical Ventilation—
Respiratory Distress Observation Scale (MV-RDOSpiiadicting the outcomes of
spontaneous breathing trials (SBT) in criticallyphtients. It is found that all over
world. In ICU patients 70-80% patients are extubbataccessfully and 20-30% will
be failed extubation leading to failed weaning. Amgdhe 62 patients included, the
majority were aged above 60 years, with a sliglmae predominance. COPD,
pneumonia, and sepsis were the leading underlyisgades, and hypertension was
the most common comorbidity.

Decavele et al. conducted a prospective obsenadtistudy involving 119
critically ill, mechanically ventilated patientsyang to evaluate the effectiveness of
the Mechanical Ventilation—Respiratory Distress @bation Scale (MV-RDOS) in
predicting outcomes of spontaneous breathing t(i8BT). Patients were assessed
using MV-RDOS at baseline and at various intencalsing the SBT. The primary
goal of their research was to establish the prieictalue of MV-RDOS at specific
time points for determining the success or failafeweaning from mechanical
ventilation, ultimately aiming to enhance clinicdecision-making and patient

management, the same has been studied here.
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In their results, Decavéle et al. identified an MDOS value> 2.6 early
during the SBT (within 2 minutes) with a sensitvidf 51% and specificity of 88%.
Additionally, at 15 minutes, an MV-RDOS valge 2.4 was associated with 64%
sensitivity and 91% specificity, and at 30 minui@s,MV-RDOS value> 2.6 showed
57% sensitivity and 97% specificity. In comparistns study demonstrated superior
predictive values at corresponding intervals: asebae (MV-RDOS > 2.06,
sensitivity 79%, specificity 88%), 2 minutes (MV-RI3 > 2.22, sensitivity 79%,
specificity 98%), 15 minutes (MV-RDOS 2.19, sensitivity 89%, specificity 98%),
and 30 minutes (MV-RDO$ 2.56, sensitivity 89%, specificity 100%). The area
under the curve (AUC) ranged from 87% to 94.2%,icatihg higher overall
predictive accuracy. These comparisons understeredbustness of MV-RDOS in
predicting SBT outcomes and highlight the poterd@dantages of frequent and early
MV-RDOS assessments to improve clinical decisiofkinga

Regarding Rapid Shallow Breathing Index (RSBI), this study, RSBI
predicted zero SBT failure before and at 2 minaeSBT, making comparison with
MV-RDOS at these intervals impossible. At 15 misute@SBI predicted SBT failure
in only 3 out of 62 patients, whereas MV-RDOS idfeed 18 patients, reflecting
significantly better predictive accuracy (p < 0.p0OAt 30 minutes, RSBI predicted
SBT failure in 17 patients, aligning partially witlvV-RDOS, which identified 23
abnormal cases. Notably, all patients with norm#&-RIDOS scores (39 patients) also
had normal RSBI scores, whereas among 23 patieitks abnormal MV-RDOS,
RSBI identified abnormal scores in 17 patients 478, and missed 6 cases (26.1%).
These results, in conjunction with earlier resealiphlight the limitations of RSBI,
especially in early and mid-phase prediction. Psioidies such as those by Tanios et

al., Yang et al., and Patel et al. have also shiower predictive accuracy of RSBI,
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particularly during early SBT. While Decavéle et @id not directly compare RSBI
and MV-RDOS, their findings emphasized the supesansitivity and specificity of
MV-RDOS during SBT. This study not only supportdstitonclusion but also
provides direct comparative data demonstrating MMaF$ as a more reliable and
accurate tool than RSBI for predicting SBT failuespecially when applied at
multiple intervals. This further validates the daim utility of MV-RDOS in
improving the accuracy and timing of weaning deeisifrom mechanical ventilation.

The study by Subira et al. explored the efficacgmdntaneous breathing trials
using pressure support ventilation (PSV) compaoet-piece trials in 1153 critically
ill patients. PSV demonstrated sensitivity of 75846 agpecificity of 85% in predicting
SBT success. Compared to this study, MV-RDOS pexvidigher specificity at later
intervals (98%-100%) and slightly higher sensitivif79%-89%), reinforcing the
potential superiority of MV-RDOS in accurately prethg weaning outcomes.
Though MV-RDOS remains a good tool compared to R®d T piece which all
together are different modalities of weaning.

Another recent study by Burns et al. examined ssordhed intermittent
mandatory ventilation (SIMV) in 220 patients. SIM¥ 30 minutes yielded sensitivity
of 68% and specificity of 78% for predicting sucsfes weaning. In contrast, our
MV-RDOS results at 30 minutes demonstrated siggnifily higher sensitivity (89%)
and specificity (100%), indicating MV-RDOS as a moaccurate predictor of
weaning failure compared to SIMV. Though SIMV isedsas invasive mode of
weaning method, MV-RDOS is a scale. The overall ganson between both is not
easily acceptable still can be compared as thalitee does not have many studies on

MV-RDOS.
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Adaptive support ventilation (ASV) was evaluated lbiy et al. in a study
involving 160 postoperative patients. ASV at 15 més showed sensitivity of 72%
and specificity of 92% for successful weaning pcédn. However, our MV-RDOS at
the same time interval offered superior sensiti(i®®%) and specificity (98%),
suggesting enhanced predictive accuracy and paligntireater clinical utility in
managing critically ill patients.

Zheng et al. (2023) conducted a retrospective @bfienal study involving
323 post-surgical patients who were mechanicalhtilaged and underwent a 2-hour
spontaneous breathing trial (SBT). The primary afnthe study was to assess
whether dynamic changes in NT-proBNP levels coelde as a reliable predictor of
weaning failure. NT-proBNP values were measured efore and after the SBT,
and the percentage change (NT-proBNP %) was caééclld key hypothesis of the
study was that an increase in NT-proBNP duringSB3 would reflect underlying
cardiac stress or dysfunction, and thus be assacmaith a higher risk of failed
weaning.

Zheng et al. found that a NT-proBNP% greater th&3% was an
independent predictor of weaning failure, showirlg78% sensitivity and 73.38%
specificity. This contrasted with our study, in wiiwe found no statistically
significant change in NT-proBNP levels before affitraSBT, with a slight mean
decrease from 5422.11 pg/ml to 5316.73 pg/ml amin@r increase in median values
from 255 pg/ml to 271 pg/ml. Furthermore, when tdfymg patients by underlying
conditions, the study observed high rates of ababiNT-proBNP in septic (90%)
and cardiac patients (100%) both before and afdr, $et these differences were not
statistically significant (p = 1.00). These findsnguggest that in the study population,

the presence of underlying conditions such as semsicardiac dysfunction led to
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persistently elevated NT-proBNP levels. The diggaretween the study results and
those of Zheng et al. may stem from differencgsaitient populations—ours included
a broader mix of ICU cases beyond post-surgicabpet—as well as variations in
baseline cardiac status and SBT duration. Overatlfindings indicate that static NT-
proBNP levels or minor changes may not be reliadécators of weaning failure in
mixed ICU settings, though NT-proBNP may still be wseful marker of
cardiopulmonary stress in specific subgroups suchepsis and cardiac dysfunction
patients.

Other relevant studies further highlight the patnand limitations of NT-
proBNP in this context. Deschamps et al. condueteystematic review and meta-
analysis, concluding that changes in BNP levelsnguSBT could predict weaning
success, though they emphasized variability depgndin underlying conditions and
patient selection. Similarly, Mikaeili et al. reped elevated NT-proBNP levels in
patients who failed weaning trials, supporting ritde in evaluating cardiac load
during SBT. In contrast, this study results showedbistently elevated NT-proBNP
across septic and cardiac groups, without sigmificahange following SBT,
suggesting that while NT-proBNP may reflect undedydisease burden, it may not
reliably distinguish weaning outcomes in a mixedJI@opulation. These findings
underscore the importance of considering clinicaltext and patient characteristics
when interpreting NT-proBNP dynamics during the mieg process.

This study also examined the relationship betweer-RDOS scores and
various underlying diseases at different time waby. Before the initiation of SBT,
no statistically significant association was fouretween MV-RDOS and underlying
conditions (p = 0.057), although a higher proportxd abnormal scores was noted in

patients with bronchiectasis and sepsis. At 2 nemunito the SBT, while differences
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remained non-significant (p = 0.078), similar trendvere observed with
bronchiectasis and sepsis showing greater prevalehelevated MV-RDOS scores.
However, by 15 and 30 minutes, these differencearhe statistically significant (p =
0.012), particularly highlighting patients with Imchiectasis and sepsis as those most
likely to exhibit sustained respiratory distreshe$e findings suggest that MV-RDOS
becomes increasingly discriminative over time inedgng patients with underlying
pathologies that predispose to weaning failure. Tpersistent elevation in
bronchiectasis and sepsis groups underscores itheativalue of serial MV-RDOS
monitoring, particularly beyond the early phase SBT, to tailor individualized
weaning strategies.

Decavele et al. explored the utility of MV-RDOS pinedicting outcomes of
spontaneous breathing trials in critically ill, rhaaically ventilated patients. While
their study confirmed that MV-RDOS values2.6 were significantly associated with
SBT failure, it did not delve into the influence sgecific underlying diseases on MV-
RDOS scores. Similarly, Lemiale et al. highlightdte value of MV-RDOS in
evaluating respiratory distress in intubated, nomimiunicative patients, yet the study
remained focused on symptomatic assessment réderthe impact of comorbidities
like sepsis, bronchiectasis, or cardiac diseasecdntrast, this study uniquely
examined MV-RDOS across different clinical condigcand time intervals, revealing
that patients with bronchiectasis and sepsis ctamdlg exhibited elevated MV-
RDOS scores, particularly at 15 and 30 minutes BT.SThese associations were
statistically significant, underscoring the role ohderlying disease in shaping
respiratory distress patterns over time. Our figdirsuggest that serial MV-RDOS

monitoring may not only help predict weaning outesnbut also identify patients
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with persistent pathophysiological challenges, @bgr enhancing individualized
weaning strategies—an area not directly addresspdar literature.

The MV-RDOS (Mechanical Ventilation—Respiratory @ess Observation
Scale) incorporates five clinically observable paeters—heart rate, respiratory rate,
use of accessory muscles, nasal flaring, and fegjaession of distress—to provide a
comprehensive, real-time assessment of a patienegpiratory distress. These
parameters can be directly observed by the cliniatathe bedside without requiring
additional equipment or complex calculations. Inntcast, the Rapid Shallow
Breathing Index (RSBI), while widely used, is a gyrnumerical value that may not
always reflect the patient’s true clinical statespecially in cases where patient effort
IS not accurately captured due to factors suchués-taggering or patient-ventilator

asynchrony.
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Discussion

STRENGTHS OF THE STUDY

1.Use of a new tool: A key strength of this studyits focus on the MV-RDOS, an
area with limited existing literature, thereby oiifigg valuable insights into
predictors of weaning outcomes.

2.Detailed monitoring: MV-RDOS was measured at smviime points, helping to
track respiratory distress over time.

3.Comparison with other markers: The study compaM&IRDOS with RSBI and
NT-proBNP, giving a better picture of weaning prdrs.

4.Easy to use: MV-RDOS is simple, non-invasive, aad be used at the bedside,
making it practical even in low-resource settings.

5.Linked to disease types: MV-RDOS trends wereistudcross different diseases

like COPD and heart failure, adding useful clinicgbrmation.
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Discussion

LIMITATIONSOF THE STUDY

1.The small sample size may reduce the studyiststat strength and generalizability.
2. NT-proBNP levels could be affected by cardiasditions.

3. The 48-hour follow-up period limits insight inmng-term outcome.

4. Being a single-center study, the results mayappty to other settings.

5. Observer variability in MV-RDOS scoring may affeonsistency and reliability.
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Conclusion

CONCLUSION

In this observational study, the Mechanical Vetitia—Respiratory Distress
Observation Scale (MV-RDOS) proved to be a reliahn-invasive, and dynamic
tool for predicting weaning outcomes in criticailly mechanically ventilated patients
undergoing spontaneous breathing trials (SBT). MWJIS demonstrated
progressively increasing sensitivity and specifict serial intervals, with the ability
to detect weaning failure significantly earlier thtae Rapid Shallow Breathing Index
(RSBI), which failed to identify SBT failure befof minutes. By 30 minutes, MV-
RDOS reached peak performance with 89% sensitigityl 100% specificity,
outperforming conventional indices and other veitil modes. Although NT-
proBNP levels were persistently elevated in pasiemtith sepsis and cardiac
dysfunction, they did not change significantly prand post-SBT and lacked
predictive value in the overall cohort. However, -NFDBNP may still be useful in
select subgroups with underlying cardiopulmonargsst. Additionally, MV-RDOS
showed statistically significant associations withnderlying diseases like
bronchiectasis and sepsis at 15 and 30 minute¥preing its role not only in early
failure prediction but also in guiding personalizgdaning strategies. These findings
support the integration of serial MV-RDOS assesgmdnto routine weaning

protocols to enhance decision-making and improvearnes.
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Summary

SUMMARY

The study included62 ICU patients on mechanical ventilation, undergoing
Spontaneous Breathing Trials (SBT).

* The SBT success rate was 69.35% (n=43), while30.64% (n=19) failed the trial
and required reintubation or support.

* MV-RDOS scores before, and at 2, 15, and 30 minutes of SBT showed significant
association with SBT failure (p < 0.001 at all tip@ints).

» Before SBT,75% of patients with abnormal MV-RDOS failed the trial, compared
to only 9.5% with normal MV-RDOS scores (p < 0.001)

* At 2 minutes, MV-RDOS > 2.22 predicted SBT failure witfi9% sensitivity and
98% specificity (AUC = 90.8%, p < 0.001).

» At 15 minutes, a score> 2.19 hadd9% sensitivity and 98% specificity (AUC =
94.2%) for predicting failure.

* At 30 minutes, MV-RDOS > 2.56 had89% sensitivity and 100% specificity,
correctly identifying all 17 patients who failed SRAUC = 90.2%).

* MV-RDOS was significantly more accurate thBSBI, especially at earlier time
points. RSBI failed to detect any failures befor@b2 minutes of SBT.

» At 15 minutes, RSBI predicted failure in only 3 patients comphte 17 predicted
by MV-RDOS; the difference was statistically sigeaint (p < 0.001).

* At 30 minutes, RSBI showed improvement (AUC = significant), Istill missed
26.1% of failuresthat MV-RDOS captured.

* NT-proBNP levels were elevated in most patients (esp. cardiac/septic), hat
significant change was noted before vs after SBT (p = 0.394), lingitits standalone

predictive value.
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Summary

» The association between MV-RDOS and underlying diseases was statistically
significant at 15 and 30 minutes (p = 0.012), esblgc in patients with
bronchiectasis and sepsis, who had persistently high scores.

» Patients withbronchiectasis had 100% abnormal MV-RDOS scores at both 15
and 30 minutes of SBT.

* COPD patients had relatively better outcomes2®8had normal MV-RDOS at 2
min and 15 min, with lower failure rates.

« MV-RDOS was particularly useful imon-verbal patients, where conventional
clinical observation was limited.

* The study supports the routine usesafial MV-RDOS monitoring as amore
sensitive and specific tool compared to RSBI for predicting SBT outcomes.
 NT-proBNP may still offer adjunctive value in patts with knowncardiac
dysfunction, but was not reliable as a standalone predicttdrisimixed ICU cohort.

* IncorporatingM V-RDOS into I CU weaning protocols could significantly improve

clinical decision-making and reduce premature eaiob or failure rates.
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ANNEXURES -1

KAHERs JNMC
BELAGAVI
INFORMED CONSENT FORM

MV-RDOS (MECHANICAL VENTILATION-RESPIRATORY DISTRES S
OBSERVATION SCALE) - A METHOD TO PREDICT WEANING O UTCOME —

AN OBSERVATIONAL STUDY

Introduction: The decision to extubate poses critical challengjbs.decision to extubate
comes after a patient has been considered "reaggda” and at the end of a spontaneous
breathing trial (SBT), during SBT | will assess thatient, using my score MV RDOS,
and predict the outcome of SBT

Explanation of procedure: If you agree to enroll yourself in my study, patisvill be
thoroughly examined and Patients intubated for nthesn 48 hours who is ready to
wean, the MV — RDOS will be assessed before ,ahhmin,and 30min (end) of the
SBT.

Withdrawal from participation in the study:

Participation in this study in voluntary. You wié free to decide whether to participate in
this study or continue participation once enrollénl.case you decide to withdraw your
participation, you are free to do so. However, pdeaonvey the decision to the principal

investigator.
Possible benefits from participating in the study:
Benefits of taking part in this research:

1)To avoid unwanted respiratory distress in patient undergoing SBT
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2)To avoid Re intubation

The data gathered will help population at large.

Possible risks from participating in the study: There are no risks involved in

participating

in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person to identify you. Your identitylwever be revealed. The data
collected from you will be kept confidential andlypprocessed or aggregated data will
be used for publicatior-inancial incentives: You will not receive any payment for

participating in this study.

Cost of investigationsdone during the course of study will be paid by piiecipal

investigator / Participant.

Authorization for publication of aggregated data: Results obtained after processing of
the aggregated data will be published for scienpfirpose and or presented to scientific

groups. However, your identity will never be re\eshl

Questions: If you have any question or complaints with regardyour right as study
participant you may contact Dr Harsha Hegde, Cleasgn, Ethical committee of INMC,

0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waving ahyour legal rights
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CONSENT STATEMENT

I am making a voluntary decision to participate tie study “MV-RDOS
(MECHANICAL VENTILATION-RESPIRATORY DISTRESS OBSERV ATION
SCALE) - A METHOD TO PREDICT WEANING OUTCOME - AN
OBSERVATIONAL STUDY” . My signature below indicates that | have decitied
participate and | have read the information progid®@ove or the information provided
above has been read to me in the language thatldrstand best. | was given the

opportunity to ask questions and that they have beswered to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipattender
Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE II - PROFORMA

Case Record Form

Patient Name:

Age/Sex:

Chief Complaints:

Co morbid lliness:

Diagnosis during current admission:

Indication of Intubation:

Total days of intubation:

ICU acquired illness (If any):

VAP/ Bedsore/Delirium/ UTI/Muscular weakness:
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Parameters

Pre SBT

2- MIN

15 - MIN

30 - MIN

Heart rate

Respiratory rate

Use of neck muscle
during inspiration

Abdominal paradox
during inspiration

Facial expression of
fear

PS

PEEP

FiO2

Pao2/fio2

pH

PCo2

Pao2

Hco3

BNP

F/Vt (RSBI)
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ANNEXURES - 11l

PHOTOGRAPHS

Photograph :1 Ventilator
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ANNEXURE IV — MASTER CHART

SBT
0- Success

1- Failure

MV-RDOS
1- Less than cut off

2- More than cut off

RSBI
1- Less than cut off

2- More than cut off

Underlying Diseases
1- Pneumonia
2-Sepsis

3-COPD

4- Bronchiectasis

5- Cardiac disease

6- Others
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24 59 F HTN,T2DM 2 Sepsis, OSA,PYELONEPHRITIS 3 65 68 70 72 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 19 20 2 31 168
25 85 M T2DM 3 Tyoe 2 resp failure,copd 4 65 68 70 72 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 19 20 25 31 168
2 62 M NIL 3 TOAD,SECONDAR INFECTION 4 80 82 82 83 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 14 14 16 15 181
27 F NIL 3 VIRAL PNEUMONIA 2 7 78 80 80 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 17 17 16 16 182
28 F HTN,T2DM 3 COPD,CCF, 4 65 68 70 72 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 19 20 20 21 168
74 M T2DM HTN 3 COPD,PAH 4 83 83 & 85 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 15 16 18 18 187
57 M NIL 6 Alleged ho hanging 5 S S 87 89 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 19 19 21 20 198
31 70 F HTN,DLP 3 COPD, Preumonia 6 66 68 68 70 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 19 19 21 20 169
2 70 M HTN 6 OP POISONING 7 % @2 ) 102 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Present [ 25 2 29 33 218
33 68 M NIL 3 COPD EXACERBATION.TYPE 2 3 80 82 83 85 | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | 20 21 22 24 193

RESPIRATORY FAILURE




78 HTN,DLP SEPSIS,NSTEMI,CARDIOGENIC SHOCK 8 103 105 110 112 Absent | Absent | Present | Present | Absent | Absent | Absent | Absent | Absent | Absent | Present | Present 24 24 30 32 2.36
HTN SUBDURAL HEMORRHAGE 5 68 67 69 68 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 17 17 18 17 168
T2DM,HTN COPD WITH SECONDARY INFECTION 3 82 85 85 86 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 18 19 18 19 19
37 52 NIL VIRAL PNEUMONIA 7 76 76 78 79 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 18 19 18 19 182
38 24 HYPOTHYROIDISM ACUTE MENINGITIS 7 67 70 68 70 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 17 17 18 17 167
CLUWITH PURTAL
39 T2DM HYPERTENSION,HEPATIC 8 72 70 72 75 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 17 17 18 19 174
CACOCDUAL ADATLY
40 HTN PNEUMONIA,BA 3 20 92 92 93 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 18 19 19 20 204
41 NIL PTB Defaulter,fungal pneumonia 5 110 111 115 120 Absent | Absent | Absent | Present | Absent | Absent | Absent | Absent | Absent | Absent | Present | Present 27 27 30 34 25
42 47 T2DM Pneumonia, AKI 4 20 92 92 93 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 20 21 23 25 2.08
43 T2DM,HTN RA ILD,SEPSIS,AKI 10 100 102 108 112 Absent | Absent | Absent | Present | Absent | Absent | Absent | Absent | Absent | Absent | Present | Present 28 28 30 33 239
NIL Vira pneumonia 5 67 68 68 70 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 16 15 16 17 165
T2DM PNEUMONIA 6 90 91 9% 99 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 15 15 16 18 198
NIL SEPSIS,SEPTIC SHOCK MODSLOWER 8 88 929 929 100 Absent | Absent | Present | Present | Absent | Absent | Absent | Absent | Absent | Absent | Present | Present 18 22 28 33 2.01
LIMB CELLULITIS

47 72 T2DM,HTN B/L PNEUMONIA 4 89 88 88 90 Absent | Present | Present | Present | Absent | Absent | Absent | Absent | Absent | Absent | Present | Present 20 21 23 30 2.06
48 HTN ACUTE PULMONARY EDEMA,CCF 5 66 67 69 68 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 17 19 20 20 165
49 DLPHTN CLD,HEMATEMESIS,SHOCK 8 100 101 104 114 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Present 30 30 32 34 243
50 59 NIL B/L PENUMONIA 5 72 74 76 76 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 17 17 18 18 174
51 69 HTN BRONCHIECﬁﬁisch:g: SECONDARY 7 99 101 102 120 Absent | Absent | Absent | Present | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 33 33 36 37 248
52 T2DM CARDIAC ARREST,CA COLON 3 89 88 88 20 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 18 18 20 22 2.02
HTN TOAD WITH SECONDARY INFECTION 7 89 88 88 920 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 22 24 24 25 21

59 NIL LEPTOSPIROSIS,PNEUMONIA 3 89 88 89 20 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 17 19 20 20 2
78 T2DM,HTN PNEUMONIA WITH BA 4 89 88 88 90 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 18 19 18 19 202
53 HTN CA COLO,;EV'!II-_IIV,F(;’\TIE_S;O RATION 4 66 67 69 68 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 17 19 20 20 165
57 69 T2DM,DLP CARDIAC ARREST,CA BREAST 9 88 89 89 92 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 19 20 22 24 203
58 46 T2DM,HTN CARDIAC ARREST 8 66 67 67 66 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 16 18 18 19 163
59 76 HTN COPD WITH SECONDAY INFECTION 7 100 112 120 128 Absent | Absent | Present | Present | Absent | Absent | Absent | Absent | Absent | Absent | Present | Present 20 24 29 32 223
60 67 HTN COPD WITH SECONDAY INFECTION 4 72 73 74 ” Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 17 18 18 20 174
61 69 T2DM,HTN COPD WITH SECONDAY INFECTION 3 88 89 88 90 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent 15 17 17 18 1.96
62 79 HTN POST TB BRONCHIECTASISWITH 4 88 20 92 93 Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Absent | Present 26 29 30 36 217
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