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0 Population

O Patients with a do-not-intubate order and treated by
noninvasive mechanical ventilation for acute respiratory
failure.

0 Intervention
O Standard face mask. [FM]

0 Comparison | -y

O Switching to total face mask. [TFM] :(’?\
0 Outcomes

O Facial pressure sore and Blood Gas Analysis.



Introduction

Noninvasive mechanical ventilation

0 Noninvasive mechanical ventilation (NIV) is now considered as the
cornerstone of the initial therapeutic management of patients admitted for
acute on chronic respiratory failure.

0 When appropriately indicated, NIV significantly reduces mortality ~ mean
hospital stay and intubation rate.

o NIV may relieve air hunger ~ feeling of impending death and may be
proposed as the treatment of last resort to these patients in spite of their poor
prognosis.

0 Despite careful precautions, painful facial pressure sores may
rapidly occur when a facial mask (FM) is applied for long
periods of time.

0 The type of interface is widely recognized as a key point
that can greatly influence the way the patient tolerates NIV.




NIV-associated adverse events

0Skin breakdown
01 Conjunctivitis

7 Nausea

1 Gasstric distention ‘ ‘

-

0 Claustrophobia

0 patient’s discomfort ‘ " ’,
°



Design and Setting
S

0 Prospective observational study in an ICU and

a respiratory step down unit over a 12-month

study period.
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Materials and Methods
I

0 During a 12-month period, a prospective observational study
was conducted in the Department of Emergency and Critical Care
Medicine of Schaffner Hospital to evaluate all patients with

a do-not-intubate order and treated by NIV for ARF.

0 The local ethics committee approved the study and signed
informed consent was obtained from all the patients or next of
kin.

0 In all cases, patients and their family should be informed that

NIV is being used as a form of life support in this setting and

should be given the option to refuse it.



Included criteria
B

0 Clinical criteria defining ARF included :
--Tachypnoea(>24/min in obstructive, >30/min in restrictive).
--Signs of increased work of breathing.
--Accessory muscle use.

--Abdominal paradoxical motion.

--Blood gas criteria for entry included either pH<
7.35, PaCO2>45 mmHg, or PaO2/FIO2 ratio
< 200.



Excluded criteria
N

Respiratory or cardiac arrest.

Multiple organ failure.

Need for vasopressors.

Fixed upper airway obstruction.

Facial burns or trauma.

Recent facial or upper airway surgery.
Swallowing impairment

Vomiting.

Unresponsiveness.

Agitation.

o o o o o o o o o o o

Uncooperativeness.



Decision Making of Family
B

0 Patients were classified as do-not-intubate when their physical
disability and their underlying debilitating conditions made

them poor candidates for intubation.

0 The patient’s family was informed in a clear and loyal manner,
and all efforts were provided to make them understand

and adhere to the medical decision.

0 When extubation was possible, NIV could be proposed to
those patients or their families as a noninvasive form of life

support to help them recover from ARF.



Failure of FM-NIV

Failure of FM-NIV to reverse clinical signs of ARF was
defined as :

0 No improvement or increase in the score for

encephalopathy or in respiratory rate.

0 Failure of FM-NIV to improve pulmonary gas

exchange was defined as no improvement or fall in
pH or Pao2 /Fio2.

1 No improvement or increase in Paco?2.



Changing the interface

N
0 Changing the interface during the first 12 hrs of NIV was

considered as an “early switch”.

0 “Late switch” referred to switching from FM to total FM after
the 12th hr.

0 The decision to change the FM to a total FM was left up to the
attending physician providing that it was motivated by any of

the following:
1)failure of FM-NIV to reverse clinical signs of ARF.
2)failure of FM-NIV to improve pulmonary gas exchange.

3)major discomfort or severe skin damage with the FM.



Characteristics of Total FM
B

0 Total FM was comfortably placed on the patient’s
face with the bottom of the cushion sitting below the
lower lip and above the chin, and the top of the
cushion resting above the eyebrows in the middle of

the front head.
0 The straps were adjusted to eliminate
leaks without overtightening the

headgear.




RESULTS

ey
FM-NIV for ARF (n=573)

'

DNI patients (n=74)

FM success group (n=38) FM failure group (n=36)

Early switch/to TFM Late switcﬁ]to TFM
(n=21) (n=15)

Figure 2. Flow chart showing the number of patients switched early(within the first 12 hrs), switched late (after the
12th hr), or never switched to total face mask (total FM).

FM-NIV = face mask-delivered noninvasive ventilation;

ARF = acute respiratory failure;

FM = facial mask;

DNI = donotintubate.



TABLE 1. Patients Characteristics at Admission

Overall Population Facial Mask Facial Mask Failure
(n=74) Success (n = 38) (n = 36)

Age (yr) 75 [64-80] 78 [67-80] 74 [62-79) NS
Male, n (%) 52 (70.3%) 30 (79%) 22 (61%) NS
Body mass ndex 27 [22-35] 278 [22-3586] 27 [22-35] NS
Albumin (g/L) 265 [23-207] 262 [23-20.4] 27 [23.2-298] NS
Noninvasive venSilaton indication, n (%)

initial hypercaprsc ARF 49 (66.29%) 21 (55.3%) 28 (78%) 0.04

initial hypoxemic ARF 8 (10.8%) 4 (1059%) &(11%) NS

Postextubation ARF 17 (23%) 13 (34%) &(11%) 0.02
Type of chronic lung disease, n (%)

Obstructive 20 (30.29%) 16 (429) 13 (36%) NS

Restnctive 10 (25.79%) 6 (1696) 13 (36%) 004

Mixed 26 (359%) 16 (429¢6) 10 (28%) NS
Chronic respiratory failure, n (%) 58 (78.4%) 30 (79%) 28 (789%) NS
Cause of ARF, n (%)

Exacerbation of chronic resprratory faslure 30 (40.5%) 17 (44.79%) 13 (36%) NS

Preumonia 20 (39.29%) 11 {209%) 18 (50%) NS

Cardogenic pulmonary edema 15 (20.3%) 10 (26.3%) 5(14%) NS
Medical Research Council Dyspnea Score 5 [42-5] 5 [4-5] 5 [4.2-5] NS
Knaus index C, n (%) 24 (32.4%) 15 (30.5%) 9 (25%) NS
Knaus ndex D, n (%) 48 (649%) 23 (605%) 25 (60.4%) NS
Charison's Comorbedity Score 4 [3-5] 4 [3-5] 3 [2-5] NS
Senpiified Acute Physclogc Score 2 40 [35-49] 30 [35-475] 43 [34-53] NS

) 2048 2847 3049 NS

Encephalopathy score 3 [2-4) 2 [2-3] 4 [3-4] <0.0001
Systohc arteral biood pressure (mm Hg) 132419 130418 135420 NS
Arterial blood gases

i 7284012 734012 7264012 NS

Paco, (mm Hg) TO0+25 635+£19 Ti+29 002

Paa, (mm Hg) 80448 87 +47 80451 NS

Pao/Fo, 217479 220489 204 4+ 65 NS

HCO, (mmol/L) 317+67 308+68 326466 NS




Reasons for Changing the Mask
B

TABLE 2. Reasons for Changing the Interface From Facial Mask to Total Face Mask

Reasons Total (n = 36) Switched Early (n =21) Switched Late (n = 15)

Failure of FM=-MNIV to reverse 24 (66T 17 (81) T (46.7) 0.031
hypercapnic ARF, i (34)

Skin breakdown or face mask 11(30.5) 3014.3) 81{53.3) 0,001
intalerance, n (%)

Failure of FM-NIV to reverse 1(2.8) 1(4.8) Q{0 Moncal-
hypoxemic ARF, i (%) culable

Fid-MIV = facial mask-delivered noninvazive ventilation; ARF = acute respiratory failura.



Refractory Hypercapnia
B

0 Two thirds of the patients were switched to total FM

early.

0 Changing the interface resulted in a significant
result after 2 hrs of total FM-NIV (Fig.3):

--decrease in Paco?2 .
--increase in pH(7.24 £ 0.1 vs. 7.32 + 0.09;p < 0.0001).

-- reduction of encephalopathy score
(3 [3-4] vs. 2 [2-3]; p < 0.0001).



A significant result after 2 hrs

of total FM-NIV
I
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Figure 3. Evolution of Paco, and pH during the first 48 hrs in 24 patients with hypercapnic respiratary
failure rafractary to facial mask (FM)-delivered noninvasive ventilation, and thus switched to total face
mask (total FM). total FM HO represents the time of switching from FM to total FM. “p << 0101;

“p<< 00001, analysis of varance.




e
&% Pressure Sores

TABLE 3. Comparison of Patients Switched Early to Total Face Mask With Those
Switched Late Regarding Facial Pressure Sores and Length of NIV

Switched Early to Total Switched Late to Total

Face Mask Face Mask

Parameters (n=21) (n=15) p

| Pressure sore, i {4h) I 5 (24%) 13 (87%) 00002
Pressure sore scare 0 [0-0] 1[1-3]
Protective dressings, n (%) 2{9.5) 8(53.3) 0.007
Length of NIV during first 48 hrs (hrs) 44 [35—-46] 34 [29-42] 0.05
Length of facial mask-delivered NIV during first 48 hrs (hrs) 2 2-4] 20 [12-24] <1000
Length of NIV (days)* & [5-10] 8 [5-10] 09

NIV = nomimasive ventilation,
“In criticel care setting {in intensive care unit or in the step-down wnit).

0 Patients switched early to total FM were less likely to develop facial pressure sores,
in spite of greater duration of NIV and less protective dressings use.

0 The optimal cutoff value for the duration of FM NIV to predict facial pressure sores was
11 hrs with a sensitivity of 84% (95% CI 69-93).

0 72% of the patients who required > 12 hrs of FM-NIV within the first 2 days
developed facial pressure sores.



Comfort
B

0 The comfort score was higher with total FM

than with FM although it did not reach statistical.

significance(4 [3—5] vs. 2 [1=3]; p = 0.08, respectively).




DISCUSSION

0 In the present study, the high rate of do-not-intubate patients
surviving hospital discharge, although FM-NIV has already
failed, suggests that changing the interface could have
contributed to improved outcome.

0 A beneficial effect of switching to total FM on Paco2 and pH
could be demonstrated only in hypercapnic patients.

0 This is the first study to investigate this new model of total FM,
which has been used as a rescue therapy in a special clinical
situation.

0 Switching early to total FM can be useful when FM-NIV had
already failed to reverse hypercapnic ARF.



Limitation
B

The present study has several potential limitations:
0 It was a single-center study.
0 Nonrandomized unblinded study design.

0 Randomization would have been unethical regarding the do-
not-intubate status of our patients.

0 In such a study dealing with interface strategy during NIV,
masking of treatment assignment cannot be accomplished,
leading to unavoidable detection bias.



Conclusion
B

0 In patients in hypercapnic acute respiratory failure, for

whom escalation to intubation is deemed inappropriate,
switching to total face mask can be proposed as a
last resort therapy when face mask-delivered noninvasive
mechanical ventilation has already failed to reverse acute
respiratory failure.

0 This strategy is particularly adapted to provide prolonged
periods of continuous noninvasive mechanical ventilation

while preventing facial pressure sores.
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