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Name Hitoshi Owada

Title Usefulness of CPR using a pocket face mask
(Abstract)
[Purpose]

Despite the fact that pocket face masks (hereafter referred to as pocket masks) are devices that have been
developed for a long time, sufficient evidence has not yet been accumulated. There are several issues, such as
the risk of infection with COVID-19, for use by lay rescuers and emergency services for actual OHCA
victims. herefore, the purpose of this study was to clarify the effects and problems associated with the use
of pocket masks by ambulance crews in pre-hospital relief activities, to determine their usefulness and safety,
and to develop countermeasures against COVID-19.

[Target and methods]
Study 1) Verification of filter function of pocket mask (rescuer — injured person)

After swabbing oral contents from five healthy paramedics (39.4 + 6.59 years old), artificial respiration was
performed on a CPR manikin using a pocket mask and vinyl lungs of the CPR manikin. After doing this once
every 6 seconds for 3 minutes (total of 30 times), the inside of the vinyl lung was swabbed (both with and
without the attachment).

Study 2) Verification of the filter function of the pocket mask (injured person — rescuer)

Five pig lungs and tracheas (animal specimens for experiments and research) connected to a
cardiopulmonary resuscitation manikin were artificially respired at BVM for 3 minutes at a pace of once
every 6 seconds using a pocket mask. 30 times), the inside of the pig's lung and trachea and the outside of the
filter of the pocket mask were swabbed.

Study 3) Verifying whether pocket masks can prevent droplet infection during coughing

Ten healthy university students (27.3 + 11.05 years old, height 168.7 + 6.34 cm, weight 63.3 + 8.78 kg)
were used to measure droplet volume and diffusion range during coughing. The subject's mask conditions

were three (condition a: no PPE such as a mask, condition b: wearing a pocket mask, condition c: wearing a
pocket mask and attaching a HEPA filter), and the number of generated droplets was measured using a mobile
visualization system. | made a comparison.

Study 4) Verification of differences between conventional CPR performed by ambulance crews and CPR

using a pocket mask

A cardiopulmonary resuscitation mannequin and its control device were used for 41 ambulance crews
(32.5+9.4 years old) who are currently active. Using BVM as two-person CPR, 30:2 chest compressions and
artificial respiration were performed for 3 minutes. After that, each person performed one-person CPR using a
pocket mask in the same manner. The evaluation items were: (1) number of compressions (total number of
times), (2) depth of compression (mm), (3) appropriate recoil rate (%), (4) tempo (times/minute), (5) number
of ventilations (total number of times), and (6) ventilation volume (mf/time). Six items were measured and
compared.

Study 5) Verification of whether CPR activities in the same manner as Study 4 affect the execution time of

specific actions
The subjects were 23 active ambulance teams (including 16 paramedic multi-riding teams, average age of




36.2 years, average number of years in emergency practice 10.6 years). We measured and compared the time
required for CPR and one-person CPR, from patient contact to intravenous access puncture.

Study 6) Comparison of artificial respiration with a BVM and with a pocket mask

Five paramedics (36.8 + 4.1 years old) who are active in active service were given 100% oxygen at 10

£/min by connecting an oxygen concentration detector to the lower part of the vinyl lung of a mannequin for
cardiopulmonary resuscitation. A pocket mask was used to perform 30:2 chest compressions and artificial
respiration for 3 minutes. It was measured and compared.
[Results]
Study 1) Results of verification of pocket mask filter function (rescuer — injured person)

Five types of bacteria were detected in the oral cavity of five subjects: Staphylococcus aureus,
Streptococcus, Gram-positive cocci, Nisseria, and Candada. On the other hand, no bacteria were detected in
the vinyl lung of a CPR manikin that was artificially ventilated using a pocket mask. In addition,
Staphylococcus aureus (3 subjects) and Neisseria bacteria (2 subjects) were detected in the vinyl lungs of the
mannequins with the filter of the pocket mask removed.

Study 2) Results of verification of pocket mask filter function (injured person — rescuer)

Gram-positive non-spore-forming lactic acid bacteria, Pseudomos, coagulase-negative staphylococci,
Gram-positive cocci, and Proteus spp. On the other hand, no bacteria were detected from the outside of the
pocket mask. Furthermore, with the filter of the pocket mask removed, from the outside of the pocket mask,
Gram-positive non-spore-forming lactic acid bacteria (5 samples), Pseudomos bacteria (3 samples),
Coagulase-negative staphylococci (1 sample), Gram-positive cocci (1 sample) specimen) was detected.

Study 3) Results of verification whether pocket masks can prevent droplet infection during coughing

There was no significant difference between the cumulative number of droplets in condition b and
condition c for 30 seconds above the pocket mask (comparison of condition b and condition c: p = 0.522), but
compared with condition a, The cumulative number of droplets under condition b and condition ¢ was
significantly lower (compare condition a and condition b: p=0.0077) (compare condition a and condition c:
p=0.0007). In addition, there was no significant difference between condition a and condition b, and condition
b and condition ¢ in the cumulative number of droplets in 30 seconds on the side of the pocket mask
(comparison of condition a and condition b: p = 0.319, condition b and condition ¢ comparison: p = 0.348),
but when condition a and condition ¢ were compared, the cumulative number of droplets in condition ¢ was
significantly lower (p = 0.0237)

Study 4) Results of verification of differences between conventional CPR performed by ambulance crews

and CPR using a pocket mask

Compression depth (mm) was 57.15 £ 6.60 mm for two-person CPR and 58.59 + 6.05 mm for one-person
CPR (p-value = 0.028). However, there were no significant differences in the other five items, as shown
below. The number of compressions (total number) was 288.21+21.27 for two-person CPR, 254.91£14.01
times for one-person CPR (p=0.586), 19 mL, and the appropriate recoil rate (%) was 61.66+6 for two-person
CPR. 38.16%, single-method CPR: 55.41+37.81% (p-value=0.271), tempo (times/min): two-person CPR:
112.29456.45 times, single-method CPR: 113.15+47.31 times (p=0.188), The number of ventilations (total
number) was 16.29+3.36 times for two-person CPR, 15.72+1.26 times for one-person CPR (p=0.300), and
the volume of ventilation (mf/time) was 484.59+£140.57ml for two-person CPR. , Single CPR: 522.12 +
170.19 mL (p= 0.069).

Study 5) Results of verification of whether CPR activities in the same manner as Study 4 affect the
execution time of specific actions




Compared to 133.2 + 15.0 seconds for two-person CPR, the first CPR was 101.4 + 13.1 seconds, the
second was 91.7 &+ 13.1 seconds, and the third was 5.1 & 12.5 seconds. In addition, the average time from
patient contact to intravenous access puncture for single-person CPR was reduced by 32 to 42 seconds
compared to two-person CPR for all three measurements, and all p values were p<0.05. was statistically
significant at A comparative study of single-person CPR showed that the second and third times were
significantly shorter than the first time (p<(0.05), but there was no significant difference between the second
and third times.

Study 6) Comparison of mechanical ventilation with a BVM and with a pocket mask

When the pocket mask was used, the mean oxygen concentration after 180 seconds was 70.66 £ 0.84%,
whereas the mean BVM after 180 seconds was 97.32 + 0.26%, which was highly significant (p= 1.2 x 10 -8).
Analysis of variance showed that pocket mask and BVM (p=3.69%10-46), time course (p=1.64x10-64), and
interaction (p=1.47x10-34) were all significant.

[Conclusion]

This study clarified the effects and problems of using pocket masks, for which sufficient evidence has not
been accumulated. Furthermore, it has been proven that the pocket mask's filtering effect can prevent
pathogens from entering and reduce the risk of infection, so it is highly likely that it can be used safely and
securely even during the current corona crisis.
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