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CPR: Chest Compression to Ventilation Ratio In-Hospital- Adult
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CPR: Compression to Ventilation PICOST
The PICOST (Population, Intervention, Comparator, Outcome, Study

Designs and Timeframe)

CPR : M5 /EE : #X LD PICOST
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tedgext . Outcome: 7 7 k77 I, Study Designs and Timeframe:fiff 4%
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Population: Patients of all ages (i.e., neonates, children, adults) with
cardiac arrest from any cause and across all settings (in-hospital and out-
of-hospital). Studies that included animals were not eligible. Intervention:
All manual CPR methods including Compression-only CPR (CO-CPR),
Continuous Compression CPR (CC-CPR), and CPR with different
compression-to- ventilation ratios. CO-CPR included compression with no
ventilations, while CC-CPR included compression with asynchronous
ventilations or minimally-interrupted cardiac resuscitation (MICR)
Studies that mentioned the use of a mechanical device during CPR were
only considered if the same device was used across all relevant

intervention arms and would therefore not confound the observed effect.
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Comparators: Studies had to compare at least two different CPR methods
from the eligible interventions; studies without a comparator were

excluded.
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Outcomes: The primary outcome was favorable neurological outcomes,
measured by cerebral performance or a modified Rankin Score. Secondary

outcomes were survival, ROSC, and quality of life.

T MO —IRT 7 A X cerebral performance category & L <
I% modified Rankin Score THEAM L 72 RA4fF et witnim Ch 5, —
RT D I LTS B OO ERR R XU quality of life Th %,

Study designs: Randomised controlled trials (RCTs) and non-randomised
studies (non- randomised controlled trials, interrupted time series,
controlled before-and-after studies, cohort studies) were eligible for
inclusion. Study designs without a comparator group (e.g., case series,

cross-sectional studies), reviews, and pooled analyses were excluded.
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Timeframe: Published studies in English searched on January 15, 2016
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For the critical outcome of favorable neurological function, we
identified very low quality evidence from one cohort study (Lee 2013 158).
In unadjusted analysis of crude data from this study, patients admitted to
an emergency department after out-of-hospital cardiac arrest who then
received mechanical chest compressions (Thumper device) and tracheal
intubation with positive pressure ventilations without pausing chest
compressions had no demonstrable benefit for favorable neurological
function (RR 1.18 (0.32, 4.35); RD 0.29 (-2.05, 2.64)) when compared to
those who received mechanical chest compressions interrupted for
ventilations at a ratio of 5 compressions to 1 ventilation. The quality of

evidence was downgraded for very serious imprecision.
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For the critical outcome of survival, we identified low quality evidence
from one cohort study (Lee 2013 158). In unadjusted analysis of crude data
from this study patients who received mechanical chest compressions and
tracheal intubation with positive pressure ventilations without pausing
chest compressions had increased survival to hospital discharge (RR 2.38
(1.22,4.65); RD 5.86 (1.19, 10.53)) when compared to those who received
mechanical chest compressions interrupted for ventilations at a ratio of 5
compressions to 1 ventilation.

For the critical outcome of return of spontaneous circulation, we
identified low quality evidence from one cohort study (Lee 2013 158). In
unadjusted analysis of crude data from this study, patients who received
mechanical chest compressions and tracheal intubation with positive
pressure ventilations without pausing chest compressions had increased
return of spontaneous circulation (RR 1.5 (1.14, 1.97); RD 11.64 (3.61,
19.68)) when compared to those who received mechanical chest
compressions interrupted for ventilations at a ratio of 5 compressions to 1

ventilation.
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Treatment recommendations

Whenever tracheal intubation or a supraglottic device is achieved during
in-hospital CPR, we suggest providers perform continuous compressions
with positive pressure ventilations delivered without pausing chest

compressions (weak recommendation, very low quality evidence).
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Values and Preferences

In developing this treatment recommendation the BLS task force noted
that delivering continuous compressions is common practice in many
settings where tracheal intubation or placement of supraglottic devices is
performed. There is limited evidence evaluating continuous chest
compressions in the in-hospital setting, and while the single study included
in this review compared out-of-hospital patients brought to the emergency
room and treated with mechanical chest compressions, it does support the

treatment recommendation.

BEIZ L > TOffifi & ILCOR D R.fiF

DHELEIZEE LT ms&x77w—xiﬁ Fa—TEE
P%LWL74/\4’7<7§>§°$]\3%L71 Zik, R L7l E o
@R%ﬁé:&(#ﬂﬁcm)#—hm&ﬁﬁfﬁé CEICHE
L7, BENToEE L7 E £i8 0D CPR ZFHiid 2 =7 A%
ROENTWD, ZOU—7— TR EiIF7=oid, fashkick
ST BRI I C AR I I8 T VR A bhi L7
—WFFEICR E IS ZOHEREFFL TV D

EE|A|_4

Knowledge gaps

Current knowledge gaps include but are not limited to:

e There is no prospective study that compares delivery of ventilations
during continuous manual chest compressions with ventilations
delivered during pauses in manual chest compressions

o The effect of delayed ventilation versus 30:2 high-quality CPR.

e The duration of maximum delay in positive-pressure ventilation.

o The ability of in-hospital providers to perform effective bag-mask
ventilations during CPR.

o The effect of hyperventilation on circulation during chest

compressions.

The effect of hyperventilation on outcomes for cardiac arrest

patients.
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o Effects of ventilation attempts during an obstructed airway, effects of | * KUENPAZE L7 RETHR A A D Z L OR, B L OH AN
gastric inflation. \Z X D%

e What is the optimal method for ensuring a patent airway? o SUBEMEMRDIFIEE LTl 72 DI H

e Is there a critical volume of air movement required to maintain o AAMEA MR C&E DRIKBEOWHKEITH D D
effectiveness?

e How effective is passive insufflation? o TENAIFEFEWADRIL E DOFRRED

*k MICR minimally interrupted cardiac resuscitation : £ BLS {28\ C, MEElOHF Wi & KN & EH 572D OKEAKE M IT D BLS 7
2 ha—dZ &, Arizona sk CTBHZE - TR S iviz, EIRE AL - OME LREGEIE . ZENRFEWAD S &1, 200 [FlowEEe i E 8 (2
LBEXFHMEB X OER Y 2 v 7 (WER) Z 301 7T, ZORKEREEZITI, 2B, 7 LT U U EHITITE LR BLES
TLHLEOITHE RSN TS,

RR: Relative Risk  fH%f U A~ | RD: Risk Difference ) A 7 7%, CI: Confidence Interval /15 %8 X [H]

1. JRC D Rfi
Bt LB IT W T, B2 W72 M5 Ei8 2 T TR E SGERK AT o726 L. RO EER 5 BTk LT
51 (510 b ORI B 238 & P L 72356 &t L7z 2k — MFFZE (Lee 2013 158) C. RIFILEE & bl LT, BAF2AP A0 RE
TIEHA LA RMEIT e, AFEREACOHERERIZLI D & oz, ZOREFR%ZITIZ CoSTR 2015 Tik, & 5 D4R FIZIW T
BAETICKEF 2— 7 £ M EXET 4 A ADFHEATE L, MEEBEEZTRT2 Z L R<BERKEITI 2 2REL TV D,
CoSTR 2015 LA, ZAUZZED L8 LWWIIER T o & LUHEGRERC, BN OME L DR N 2652 & LIAFZEI3 T it Ty, Ko The
W72 B NZFEAMIME DR ANIZBWTRE T 2 — 7 F12I3F M ERIET 4 A A2 A TE 851L, CoSTR2015 & [RIERIZELi5E 7 kB
JEiE & IERMIMR AT 5 FIERS B BRSNS,



M-l - #2017

2. b E~DEH
JRCEFETA R4 2 2015 ODNEZZEE L7720

3. BHRRIEY A N —
ERE A (L FIH)

KT EHAE JKBRFERERE EdRAEEER B MR TIRES
B BE AEERFEFRERRE SARSRETERTmELZ B R

S NN w SR Rl BRhiRR v 2 —
LR (F-EIE)

A1 FEE LI GO RRER « Btk PR R 2R R

EEy A NGINGi) W PR E SRR R b B R ER

HAEEZE (LHEIR)

vaIl EnfE SRR FBEEAOIER  ARIMRER PR TS WREESRE 7 VT A DN T REFSY
e A R SR B R R SRem JLNAIHE B

mEEAR
S R NN F SR Rl R hiR v 2 —
EZE (I+HIE)
5l Eag B N FE R E
AL ik [ESZRRE RIS o & — B A R
R TR FERBL 2 BRI B R R e o 7 —
B i R S BT RO i e
{FH/K EA FOER SN A R v 7 — iy - RTPIBIRES BE RS ER RS LEFED - EEREE ¥ —

6



M-l - #2017

W R BRERKENES O EERE L 4 —
I ERE [ESERE AR AR R



