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Article history: Abstract: 

Received: 2202 st1August  Background Tachypnia and dyspnoea of ICU covid 19 patients with more 

than 60% lung involvement result in great patient discomfort ,hope loss, air 
hunger and respiratory fatigue followed by generalised fatigue with 

downgrading cases. Those patients initially put on tight NIV oxygenated 

mask fitness enhanced by more breathing pressure than simple O2 masks , 
doing so with merely ventilating them depending on their own respiratory 

pattern results in some sort of improvement in the above patient symptoms 
but if those patients fail to response to the overall treatment measures, 

besides, their families refuse endotracheal tube placement then we can't put 
them at the risks of more breathing pressures than usual because of possible 

fatal pneumothorax and /or emphysema. At this stage an important strategy 

was analysed and discussed in this article of adding ventilator generated 
mechanical  breathing  cycles to the overall patient's respiratory pattern in an 

 attempt to                                                                                     
                                                        

 1) improve patients symptoms of discomfort, air hunger, hopelessness .  

2) alleviate work of breathing (WOB) . 
 3)And to give more time for drugs therapy to show their effect for those 

patients, and hence more chance of survival.  
Aim: 

To assess the benefit of adding ventilator generated pressure cycles in 

optimising WOB in ICU covid 19 patients   whose families refused 
endotracheal intubation.                                                                           

                     Patients And Methods: 
100 patients with (failed) pressurised and oxygenated NIV, as indicated by 

china-criticare predictor tool (CCPT) (15) and their families refused 
endotracheal intubation, were separated into 2 groups -a- (control group) 

and -b- (study group). Phase 1/both groups were checked in terms of 

demographic data, vital signs, WOB scale (11), and S/F ratio as baseline data 
then 8-10 machine generated breathing cycles were added to the patients 

breathing rate of the study group only.                                                      
                                                                                        

Phase 2/ both groups’ patients were checked in terms of SPO2/FIO2 ratio 

(S/F ratio) and WOB score 12 hours after adding (8-10) ventilatory generated 
pressure breathing cycles to the overall patient breathing pattern and rate of 

 study group. Phase3/same data were taken 24 hours after applying 
ventilator produced breathing cycles. 

Results & Conclusion: 
 There were no statistical differences regarding patients’ demographic data, 

initial vital signs, initial WOB and S/F ratio data. Adding ventilator generated 

pressure breathing cycles to the patients whose CCPT indicates failed NIV 
and their families refused endotracheal intubation results in optimising WOB, 

improved S/F ratio after 12 hours and 24 hours.  
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INTRODUCTION:

Non-invasive ventilation (NIV) is the use of 
breathing support administered through a face mask, 

nasal mask, or a helmet. Air, usually with added 
oxygen, is given through the mask under positive 

pressure; generally, the amount of pressure is 

alternated depending on whether someone is 
breathing in or out. It is termed "non-invasive" 

because it is delivered with a mask that is tightly fitted 
to the face or around the head, but without a need for 

tracheal intubation (2).    

                                                                              
                                                                              

    

The Work of breathing (WOB) is the energy 
expended to inhale and exhale a breathing gas. It is 

usually expressed as work per unit volume, for 
example, joules/litre, or as a work rate (power), such 

as joules/min or equivalent units.                               

                                                                              
 WOB Estimation  

1- Graphic estimation of the WOB. 
 2- Clinical assessment of the WOB (used in this 

article). 

 
 

Figure(1) An NIV mask a tight fixed mask is essential for successful NIV (1). 
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WOB is the sum of 

resistive and elastic 
forces the more the 

area of the curve 
occupying the graph the 

more is the wob. if 

resistive force increased 
the resistive area 

increased with 
increased wob. if the 

elastic lung forces 

increased the elastic 
reisstance area 

increased with 
increased wob. all the 

breathing volume -
pressure curves should 

assume nearly same 

figure to conclude wob 
status. 
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Work of breathing scale assigning points to the 

respiratory frequency and activation of respiratory 
accessory muscles. Nasal flaring is determined visually 

by noticing widening of the nostrils during inspiration 
while standing at approximately one-meter from the 

patient. Activation of the sternocleidomastoid is 

determined by gentle palpation of its clavicular 
insertion using two fingers from the hand ipsilateral to 

the patient’s side noticing increased tension during 
inspiration.                                                              

                                                                               

Activation of abdominal muscles is determined by 
gentle palpation of the abdomen using the hand 

ipsilateral to the patient’s side noticing increased 
tension during expiration .                                        

                                             

  
WHAT IS THE S/F RATIO 

 S/F ratio is a reliable noninvasive surrogate for PF 
ratio to identify patients with ARDS with the advantage 

of replacing invasive arterial blood sampling by non-

invasive pulse oximetry. S/F ratio can be used to 

predicted P/F ratio in ARDS patients (12). 
 

Predictors of NIV Failure: 
1-The rox index (14) which predict NIV of HFNC ( high 

flow nasal cannula ) failure .                                     

            
 Data included in this tool includes SPO2 , FIO2, and 

respiratory rate. Patients on HFNC were not part of 
this study and hence this index not used.                   

                                                                              

                          
2- The china-criticare predictor tool CCPT (15) which 

predict percentage failure of NIV of PSV or CPAP 
modes. It is applicable also for HFNC patients .           

                                                                              

                              
The data required in this tool includes; Age ,Glasgow 

coma score (GCS), Pulse oximetry (SPO₂), Fraction of 
inspired oxygen (FiO₂), Respiratory rate, breaths/min, 

Use of vasopressors, and Number of Comorbidities. All 
the patients in the 2 groups showed failed NIV 
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according to this predictor , and yet their families 

refused endotracheal intubation.      
 

PATIENTS AND METHODS  
This study is randomized controlled clinical trial (16). 

The study was conducted in the covid19 icu of imam 

hussain medical city in holly karbala , iraq from 
September 2020 till September 2021                          

                                  
                                                                              

                                                                              

                                      
ETHICAL CONSIDERATION 

 ● Approval was obtained from the head of anesthesia 
and intensive care unit sector of the medical city and 

head of Anaesthesiology teaching center dr.Isam 
Shia'a (mbchb, ficms and anesthesia consultant). 

 ●Acceptance obtained from patients and/or their 

families.  
 

PARTICIPANTS: 
 100 patients, with failed NIV by china-criticare 

predictor tool(CCPT) and their families refused 

endotracheal intubation, were separated into 2 equal 
groups -a- (control group) and -b- (experimental 

group). both groups patients were checked in terms of 
SPO2/FIO2 ratio (S/F ratio) and WOB score as baseline 

data. Again both groups were checked in terms of 
WOB and S/F ratio 12 hours after adding (8-10) 

ventilator generated pressure breathing cycles to the 

patient's respiratory rate of the study group (b) only. 
  INCLUSION CRITERIA:  

1-60% GGO or more lung involvement. 
 2-Apllied FiO2 more than or equal to 80%. 

 3-Tightly fixed NIV mask. 

 4-Failed NIV according to CCPT and family refusal of 
endotracheal intubation. 

 5-Concious patients. 
 EXCLUSION CRITERIA  

1-Patients on HFNC. 

 2-Intubated patients. 
 3-Pediatric age group.  

4-Intolerance to NIV mask. 
 5-Sucessful NIV according to CCPT. 

 6-Comatoes patients. 

 7-Shocked patients. 
 8-Patients with psychological problems. 

 9-Patients with pneumothorax, pleural effusion, 
restrictive lung disease, obstructive lung disease, 

single llung. 

 10-Feverish patients  
11-Patient refusal.  

 
STUDY PROCEDURE: 

 1_All patients in both groups (with failed NIV by 

china-criticare predictor tool(CCPT) and their families 
refused endotracheal intubation), were randomly 

separated into 2 equal groups -a- (control group) and -
b- (experimental-study group).  

2_ Points of interest were history, signs, and 
symptoms of a disease or condition that can exclude 

the patient from the study. 

 3_ age, patient identification number , approximate 
weight, height, and initial vital signs were recorded. 

 4_Phase1/ both groups patients were checked in 
terms of SPO2/FIO2 ratio (S/F ratio) and WOB score 

as baseline data. 

 5_Phase2/ both groups were then checked in terms of 
WOB and S/F ratio 12 hours after applying additional 

8-10 machine generated breathing cycles to the 
patient's own respiratory rate of the experimental-

study group (b) only.  
6_ Monitoring was conducted via ECG, temperature, 

NIBP & SPO2 in addition to the ventilator screen 

values.  
7_ WOB and S/F ratio were recorded at each phase. 

 
 

RESULTS: 

This study included 100 patients, 50 for each group, 
were enrolled, completed the study protocol and were 

included in the data analysis. Data taken from the 
patients includes height , approximate weight (17), 

gender, heart rate, mean arterial pressure MAP, 

temperature, GGO lung involvement percentage, china 
criticare predictor tool percentage value of NIV failure 

CCPT, WOB score and SPO2/FiO2 ratio (S/F R).           
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BASELINE PATIENT CHARACTERISTICS: 

 

 
 

: BASELINE DATA 
(PHASE1) INTERPRETATION 

 Initial data records includes height , approximate 

weight, gender, heart rate, MAP, temperature, GGO 
%, CCPT %, WOB score and S/F R. These 10 values 

did not difer between the two groups and the two-
tailed P values were more than 0.05(18) and hence, by 

  conventional criteria, this difference is considered to 

be not statistically significant (table2).                        
                                                                              

                                                     
                               

 
 

PHASE 2&3 DATA COLLECTION: 
 Shared characteristics between phase 1, phase 2 and 

phase3 includes height, weight, gender, GGO%, 

CCPT% .These data did not tested again after addition 
of breathing cycles to the study group and regarded as 

demographic data. 
 The values of interests in phase 2&3 are WOBscore 

and S/F Ratio of both groups 12 hours (phase2) and 

24 hours (phase3) after adding the proposed machine 
generated breathing cycles to the study group only. 

These values then analysed and statistically tested for 
any significance (Tablets 3&4)                                   
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PHASE 2&3 DATA INTERPRETATION: 

 Heart rates , temperature readings, MAPs of both 
groups showed no significant differences after adding 

8-10 pressure controled breathing cycles to the 
patients breathing rate of the study group . The 2 

interesting parameters that attracted attention after 

adding breathing cycles were the WOB score and the 
S/F ratio and their P values, which were less than 

0.0001 , are indicative of strong evidence of additional 
cycles impacts.                                              
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Figure (4) WOB/TIME infogram 
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Figure (5) S/F ratio to time Infogram 

 
 

DISCUSSION: 
 The primary goal of the research is to alleviate the 

feelings of discomfort ,hopelessness, air hunger, 

breathing fatigue and generalised fatigue for icu covid 
19 patients with failed NIV and yet their families 

refused endotracheal intubation although they were 
told that the strategy under test which was the additin 

of ventilator generated breathing cycles to the patients 

breathing cycles is not alternative for endotracheal 
intubation whether early or late intubation. 

 Secondary goals is to give more time for the clinical 
result of drug therapy (antiviral, antibiotics , 

antifungal, antithrombotics ) to take their action and 

buying more time before determining if the patient is 

downgrading or improving hence this may increase 
survival even with tiny chances.  

Table (2) (baseline) of phase 1 data show no 

significant differences between the baseline patients 
characteristics of the control and study groups. 

 Table(3) of phase 2 clinical data analysis show no 
statistical differences between the control and study 

groups regarding patients heart rate , MAP and 

temperature readings, while the parameters under 
tests (WOB& S/F ratio) showed significant changes 

towards optimising WOB and slightly increasing S/F 
ratio 12 hours after combinig 8-10 device produced 

pressure controled respiratory cycles to the patients 

supported breathing (figure4&5) 
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 table (4) show same improvement in S/F ratio and 

WOB after 24 hours and was infogramically 
represented in figures 4&5. The term (optimising 

WOB) here rather than decreasing WOB was intended 
to use in this thesis title because decreased respiratory 

rate not necessarily being a sign of improvement since 

respiratory muscles fatigue ,generalised fatigue or 
extreme hypercapnia can do so.                                

                                                                            
 

 CONCLUSION: 

 Adding ventilator generated pressure controled 
breathing cycles to the respiratory rate of ICU covid19 

patients with failed NIV can effectively optimises WOB 
and S/F ratio.                                                          
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