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Abstract: Introduction: Standard cardiopulmonary resuscitation (STD-CPR) is successful in only 10-15% of cases in emer-
gency department (ED). This study aimed to determine the effect of interposed abdominal compression (IAC)
during resuscitation on outcomes of ED cardiac arrests. Methods: In this randomized clinical trial study, non-
trauma patients aged 18-85 years, patients with in-hospital cardiac arrest hospitalized in the ED were randomly
assigned into two either STD-CPR or IAC-CPR group on a 1:1 basis and using computer-generated random num-
bers. Participants in the intervention group, received abdominal compression during the diastole phase of STD-
CPR. The rate of return of spontaneous circulation (ROSC), heart rate (HR), respiratory rate (RR), arterial blood
gas (ABQG) indicators, and survival rate were compared between the two groups. Results: Ninety patients were
enrolled (45 in each group). There were no differences between the two groups regarding age (p = 0.76), sex (p
=0.39), employment status (p = 0.62) and Charlson comorbidity scale (p = 0.46). Abdominal compression had
a positive effect on heart rate (p < 0.001), mean arterial pressure (p = 0.003), arterial blood oxygen pressure (p =
0.001), and arterial blood carbon dioxide pressure (p = 0.001) as well as a negative effect on arterial blood oxy-
gen saturation (p = 0.029) 30 minutes after resuscitation. Out of the 90 CPR cases, 8 (17.7%) cases in intervention
group and 8 (17.7%) cases in control group were successful, among which all of the 8 patients in the intervention
group and 5 of the patients in the control group had been discharged from hospital without any complications.
Conclusion: The results showed that abdominal compression during CPR can improve resuscitation outcomes
in patients with cardiac arrest. Therefore, in order to use this technique, further research is recommended.
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1. Introduction

Sudden cardiac arrest is one of the main causes of death
*Corresponding Author: Latif Panahi; Master Student of Emergency Nurs-
ing, School of Nursing and Midwifery, Guilan University of Medical Sciences,
Rasht, Iran. Email: Latif p2020@yahoo.com; Tel: +98 (922) 4833167, ORCID: United States, about 350,700 adults over the age of 18 expe-

http://orcid.org/0000-0001-5157-2613. rience in-hospital cardiac arrest each year (3). Standard car-
diopulmonary resuscitation (STD-CPR) is one of the meth-

around the world (1, 2). According to global statistics, in the
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ods used to save the lives of these people. STD-CPR involves
applying pressure to the chest of a patient with cardiac arrest
and ventilation with an Ambu bag, which causes an increase
in the patient’s probability of survival before performing ad-
vanced life-saving procedures (4, 5). According to the latest
revision of the American Heart Association (AHA) Guidelines,
rapid and effective chest massage is a key component of STD-
CPR (6, 7). But chest massage is less successful in some pa-
tients and in certain conditions, such as patients with pneu-
mothorax or chest trauma, and other alternative methods
should be used (8, 9). According to conducted studies, it
has been found that although STD-CPR is widely used, the
survival rate of patients undergoing this method is not com-
pletely desirable (3). Also, based on a study in Iran, it has
been found that following STD-CPR, the mortality rate is over
90% and the discharge rate from hospital is less than 7% (10).
For reasons such as presence of an underlying disease, pa-
tient’s age, or delay in starting CPR, the final result of STD-
CPR may not be desirable. Therefore, it may be necessary
to use more effective and alternative methods for resuscita-
tion in some patients (10). Interposed abdominal compres-
sion CPR (IAC-CPR) is one of the methods that may be able to
make up for existing STD-CPR defects (11-13). Some clinical
studies have reported that using IAC-CPR for patients with
cardiopulmonary arrest is more effective than STD-CPR (8,
9, 14). On the other hand, a number of studies have shown
that there is no difference between these two techniques re-
garding patient consequences and conducting more research
is required (10, 15).

According to the AHA Guidelines for CPR and Emergency
Cardiovascular Care, IAC-CPR can be an effective method of
CPR when staff are adequately trained. The level of evidence
for IAC-CPR is divided as Class IIb13, which means that al-
though using this technique is not certainly recommended,
further research is suggested due to many benefits of IAC-
CPR (15). The current study has been conducted with the
purpose of determining the effect of interposed abdominal
compression on outcome of CPR for patients with cardiac ar-
rest in emergency department (ED).

2. Methods
2.1. Study design and setting

This is a two-group randomized clinical trial, which was con-
ducted from June 2021 to May 2022 on patients with cardiac
arrest, referring to Razi Hospital in Rasht, Iran. Before select-
ing patients to enter the study and due to the emergency na-
ture of CPR, the necessary explanations were given to the pa-
tient’s family members and informed consent was obtained.
All patients with cardiopulmonary arrest were transferred
to the resuscitation room of ED and all medical procedures
were performed for them in this room. Our data collection

was done in this room, too.

This research has been approved by the ethics commit-
tee of Guilan University of Medical Sciences (ethics code:
IR.GUMS.REC.1399.665) and it complies with the statements
of the Declaration of Helsinki. Also, the trial has been
registered in the Iranian Registry of Clinical Trials (code:
IRCT20080901001174N14).

2.2. Participants

All adult patients aged 18-85 years with in-hospital cardiac
arrest in ED were enrolled in this study. Inclusion criteria
were non-trauma patients hospitalized in the ED who had
in-hospital cardiac arrest in the presence of a nurse and their
cardiopulmonary arrest was confirmed by a doctor and the
presence of a resuscitation team including nurses, anesthe-
siologists, emergency medicine specialists, and the main re-
searcher after announcing CPR code. Exclusion criteria were
liver cirrhosis, abdominal surgery in the past two weeks,
active gastrointestinal bleeding based on nurse and physi-
cian’s explanations or report of patient’s family, history of
pulmonary embolism, abdominal aortic aneurysm, signifi-
cant abdominal ascites, abdominal cirrhosis, and a history
of coagulation disorders. Our eligibility criteria were defined
according to previous studies. It should be noted that our
methods did not change after initiation of trial. The patient
enrollment process is shown in figure 1. According to studies
by Reynolds and Zhou (16, 17) and considering the a = 0.05,
and power = 80% the sample size was calculated as 45 people
in each group.

2.3. Study protocol

Eligible patients were randomly assigned to either STD-CPR
or JAC-CPR group on a 1:1 basis. Randomization of patients
into two groups was done using a computer-generated ran-
dom allocation sequence. The co-researcher (S.P) enrolled
patients in the study and allocated patients to either group
according to the random allocation sequence. When a car-
diac arrest happened, a code (99) was announced and the re-
suscitation team was notified by pocket beeper. The resus-
citation team included two nurses, an anesthesiology nurse,
and an emergency medicine physician. All of patients un-
derwent resuscitation based on AHA2020 advanced cardiac
life support protocol. Chest compression was performed at a
rate of 100 times per minute at a depth of 5 cm and ventila-
tion rate was 8-10 times per minute. Cardiac arrest was con-
firmed by physician and endotracheal intubation was per-
formed as soon as possible. The intervention group received
STD-CPR plus IAC-CPR and the control group received STD-
CPR only. In patients who received IAC-CPR, abdominal
compression was performed with open hands, fused to-
gether in center of abdomen between the xiphoid and the
umbilicus during the relaxation phase of chest compression.
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Depth, rhythm, and rate of abdominal compressions were
similar to chest compressions and force on the abdomen
was maintained until the beginning of next chest compres-
sion. We used a bag-valve-mask apparatus attached to the
endotracheal tube and performed ventilation at a rate of 8-10
breaths/minute. Oxygen was delivered at 100% FiO2 in both
groups. During resuscitation, 1 mg of epinephrine was in-
jected intravenously every 3-5 minutes and other drugs were
injected as needed based on the AHA2020 guideline (such as
amiodarone or lidocaine, atropine, epinephrine) (6).

In compliance with AHA guidelines, termination of CPR
was considered with the appearance of an autonomous
Carotid pulse, moist facial complexion, the appearance of
autonomous respiration, and shrinking pupils and reappear-
ance of alight reflex, or the appearance of eyeball motion and
limb spasms (7). If after continued CPR for at least 30 min-
utes no Carotid pulse or autonomous breathing was noted,
CPR was terminated after obtaining informed consent from
family members.

All patients with successful CPR were followed for their 24-
hour survival. For evaluation of complications of IAC-CPR,
patients were followed for 24 hours and the presence of any
abdominal pain, tenderness in abdomen, and need for ab-
dominal surgery after CPR, which could be sings and symp-
tom of internal bleeding, were assessed in these patients.
Also, all patients in both groups were monitored and assessed
in terms of any complication such as rib fracture, arrythmia,
or post-resuscitation syndrome.

2.4. Data collection

Demographic (age, sex, body mass index (BMI), height, and
weight) and clinical (Charlson comorbidity Index, underly-
ing diseases) information of patients at the time of cardiac
arrest were recorded. The Charlson comorbidity Index (CCI)
was used to examine the presence of comorbidities in pa-
tients. The CCI assesses 19 diseases and conditions, and rates
the probability of the patient’s mortality based on them. The
scores obtained from CCI can be adjusted with age, so that
each decade of age (starting from the age of 50) is considered
as an additional score. Scores range from zero to 37 in case of
age mismatch and from zero to 43 in case of age match.
Finally, the scores are ranked as four degrees of illness: zero,
1-2, 3-4 and 5, where a higher score indicates the presence of
more comorbidities (18).

Primary outcome measured in this study was return of spon-
taneous circulation (ROSC). ROSC was defined as the pres-
ence of a palpable carotid arterial pulse and a systolic blood
pressure above 80 mmHg for longer than 3 minutes.
Secondary outcomes were heart rate (HR), respiratory rate
(RR), mean arterial pressure (MAP), peripheral capillary oxy-
gen saturation (SPO2), partial pressure of carbon dioxide
(PaCO2) and potential of hydrogen (pH) of arterial blood gas
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(ABQG). All of the outcomes were measured in the interven-
tion and control groups immediately and half an hour after
the start of CPR.

The presence of ROSC was assessed based on the Carotid
pulse. The PaCO2, pH, and SPO2 were measured via ABG
test. For ABG test, one of co-researcher (S.P) took an arterial
blood sample and sent it to laboratory department of hospi-
tal as soon as possible and they used MEDICA Easy Blood Gas
analyzer for ABG analysis.

For calculating MAP of patients, we measured systolic and
diastolic blood pressures of patients with a cuff that was at-
tached to a monitor. Then it was estimated using a formula
in which the diastolic blood pressure is doubled and added
to the systolic blood pressure and that composite sum is then
divided by 3 (19).

The heart rate and respiratory rate were measured by the
monitoring device. It should be mentioned that all of the pa-
tients who received CPR, in either group, were monitored us-
ing OMNICARE monitoring device. Before starting the study,
monitoring and MEDICA Easy Blood Gas analyzer devices
had been calibrated and approved by the medical engineer-
ing team of hospital.

In addition, during CPR in both groups, the emergency
medicine physician was present and in case of any problems
such as presence of any signs of internal bleeding, abdominal
pain or tenderness, organ injury or rib fracture, he immedi-
ately examined the patient and requested emergency surgi-
cal counseling. Also, we followed survived patients after CPR
and assessed the survival to hospital discharge in order to as-
sess the long-term survival of patients with successful CPR in
each group. All of the primary and secondary outcomes were
measured and recorded by one of the co-researchers (S.P).

2.5. Data analysis

After entering data in the Statistical Package for the Social
Sciences (SPSS) software (version 25.0, Armonk, NY: IBM-
Corp.), data analysis was performed using descriptive statis-
tics (mean, standard deviation, frequency) and inferential
tests (Independent t test, Chi-Square). The significance level
of the tests was considered less than 0.05.

3. Results

3.1. Baseline characteristics

Initially, 105 patients with cardiac arrest were assessed for eli-
gibility in the study. Finally, 90 cardiac arrest victims were en-
rolled (50 male and 40 female) and allocated into IAC-CPR or
STD-CPR (each group 45 patients) during the period of June
2021 to May 2022. Out of the 90 cases, 74 (82.22%) of CPR
attempts was unsuccessful and only 8 (17.77%) cases in each
group had successful resuscitation (a total of 16 patients).

The mean age of the patients in control and intervention
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2l Assessed for eligibility {n- 105]
Excluded (n=15)
* Not meeting inclusion criteria (n=12)
Other reasons (n=3)
Randomized [n= 90)
¥ [ Allocation J Y
Allocated tointervention [n=45) Allocated tointervention [n=45)
Received allocated intervention (n=45) Received allocated intervention (n=45)
d [ Follow-Up W ¥
5
Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) (n=10) Discontinued intervention (give reasons) (n=10)
¥ [ Analysis ] 4
Analysed (n= 45) Analysed (n=45)
Excluded from analysis (give reasons) (n=0) Excluded from analysis [give reasons) (n=0)

ISTANBH Patients’ enrollment and allocation.

groups were 40.60+16.80 and 60.04+14.97 years, respectively
(Range=19-72 years; p = 0.76). The most common cause of
cardiopulmonary arrest in both groups were cardiac, cere-
brovascular accident (CVA), and respiratory reasons. In-
hospital complications in both groups included: bruising
and abrasions in the face and neck, airway injuries, rib frac-
ture, sternal fracture, and pneumothoraxes. There were not
any significant differences between the two groups regard-
ing cause of cardiopulmonary arrest or in-hospital compli-
cations.

The most common underlying diseases in both groups were
hypertension (32.22%), diabetes (16.66%), and CVA (14.44%).
There were not significant differences between the groups re-

garding underlying disease. Sex distribution was not differ-
ent between the two groups (p = 0.396). BMI was not differ-
ent between the two groups (p = 0.432). CCI was not different
between the two groups (p = 0.463). Table 1 compares demo-
graphic and clinical characteristics between the two groups.

3.2. Outcomes

3.2.1. ROSC

The number of patients who had ROSC immediately after
the start of resuscitation was zero in both groups (p = 0.999).
Comparison of ROSC from immediately to half an hour after
the start of resuscitation had a significant increase in both
the intervention group (p < 0.001) and the control group (p <
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gE1DERH Comparing the baseline characteristics of patients between the two studied groups

Variable STD-CPR (n=45) IAC-CPR (n=45) P-Value
Age (year) 40.60+£16.80 60.04+14.97 0.916 *

BMI (Kg/m2) 25.2+4.1 25.8+ 3.6 0.432*

Height (cm) 167.0145.1 166.12+6.2 0.674*

Weight (Kg) 71.1£9.2 72.03+8.9 0.712*

Charlson Comorbidity Scale 3.13+2.25 3.49+2.35 0.463*

Sex

Male 27 (60.0) 23 (51.11) 0.396**
Female 18 (40.0) 22 (48.88)

Cause of cardiopulmonary arrest

Cardiac 24 (53.33) 20 (53.33) 0.912*

Cerebrovascular accident 6 (13.33) 8 (17.77) 0.916*

Respiratory 5(11.11) 6 (13.33) 0.891*

Renal 4 (8.88) 5(11.11) 0.456*

Cancer 3 (6.66) 3 (6.66) 0.876*

Bleeding 2 (4.44) 3 (6.66) 0.897*

Infection 1(2.22) 0 (0.00) 0.345*

In-hospital complications

Bruising and abrasions in face/neck 16 (35.55) 15 (33.33) 0.786*

Airway injuries 12 (26.66) 9 (22.22) 0.567*

Rib fracture 8(17.77) 7 (15.55) 0.862*

Sternal fracture 3 (6.66) 2 (4.44) 0.457*

Pneumothoraxes 2 (4.44) 1(2.22) 0.347*

Underlying disease

Hypertension 15 (33.33) 14 (31.11) 0.456**
Cancer 7 (15.55) 8 (17.77) 0.678**
Diabetes 7 (15.55) 6 (13.33) 0.377**
MI 4 (8.88) 4 (8.88) 0.321**
COPD 4 (8.88) 4(8.88) 0.561**
Renal failure 3 (6.66) 4(8.88) 0.423**
Hepatitis 2(4.44) 2 (4.44) 0.345**
CVA 2 (4.44) 3 (6.66) 0.423**
Asthma 1(2.22) 0 (0.00) 0.781**

Data are presented as mean + standard deviation or frequency (%). CPR: cardiopulmonary resuscitation; STD-CPR= standard CPR;
IAC-CPR= interposed abdominal compression CPR; BMI= body mass index; COPD = chronic obstructive pulmonary disease;
CVA = cerebral vascular accident; MI = myocardial infarction. * Independent t test. ** Chi-Square

0.001) and in both groups, 8 patients (17.77%) had ROSC (Ta-
ble 2).

3.2.2. Vital signs

After CPR, almost all patients in both groups had heart rate
and MAB but fewer patients in both groups had respiratory
rate. Patients in the IAC-CPR group had higher heart rate and
lower MAP compared to the STD-CPR group. The two groups
had the same mean respiratory rate immediately (P = 0.611)
and half an hour (P = 0.476) after CPR. Although the respira-
tory rate in the IAC-CPR group increased slightly more than
the STD-CPR group, and the rate of increase was 0.31 + 1.06
in the STD-CPR group and 0.76z+ 33.40 in the IAC-CPR group,
the difference was not statistically significant (Table 2).
3.2.3. Change of Blood Gas Measurements

There was no significant difference in SPO2 between con-
trol and intervention groups immediately (p = 0.887) and also
half an hour (p = 0.292) after the start of CPR, but there was

a significant increase in SPO2 between these two times in
both control (p < 0.001) and intervention (p < 0.001) groups.
This increase was more in IAC-CPR in comparison to STD-
CPR group. The mean PaO2 was not significantly different
between the two groups immediately after the start of CPR,
but it was significantly different half an hour after the start of
CPR. The rate of change in the control group was not signif-
icant for this variable from immediately to half an hour af-
ter CPR, but there was a significant increase in the interven-
tion group (p <0.001). This increase was more in IAC-CPR in
comparison to STD-CPR group. Arterial blood pH was not
significantly different between the two groups immediately
after the start of CPR, but it was significantly different half
an hour after the start of CPR (P <0.001). Both groups had a
significant decrease in pH from immediately to half an hour
after the start of CPR (P <0.001), but the rate of decrease in
arterial blood pH in the intervention group was greater than
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g1 P Comparing the vital signs and arterial blood gas parameters between the two groups at baseline and 30 minutes after CPR

Variable STD-CPR (n=45) IAC-CPR (n=45) P-Value Effect size
Heart Rate (beat/minute)

Baseline 65.31+19.40 98.42+14.86 <0.001

30 minutes after CPR 60.69+20.82 99.58+18.93 <0.001 0.094
Change from baseline -4.62+7.11 1.16+10.65 0.010

Respiratory Rate

Baseline 3.58+7.82 4.47+8.51 0.611

30 minutes after CPR 3.89+8.49 5.22+9.30 0.476 0.008
Change from baseline 0.31+1.06 0.76+3.40 0.959

MAP

Baseline 51.04+11.61 65.60+8.17 <0.001

30 minutes after CPR 48.24+10.41 63.87+8.56 <0.001 0.009
Change from baseline - 2.80+5.81 -1.73£5.49 0.641

pH

Baseline 7.27+0.09 7.24+0.08 0.102

30 minutes after CPR 7.16£0.10 7/00£0.47 <0.001 0.037
Change from baseline - 0.11+0.06 -0.24+0.47 <0.001

SPO2

Baseline 68.34+16.71 66.45+19.18 0.878

30 minutes after CPR 71.69+15.93 76.89+17.79 0.292 0.361
Change from baseline 13.35+4.29 14.44+3.62 <0.001

Pa02

Baseline 55.76+38.91 55.43+25.65 0.373

30 minutes after CPR 59.21+38.92 68.71+26.16 0.002 0.361
Change from baseline 3.45+7.52 13.28+3.45 <0.001

PaCO2

Baseline 51.33+13.84 56.02+ 10.99 0.106

30 minutes after CPR 51.33+13.21 51.80+10.96 0.932 0.383
Change from baseline -0.01+2.85 -4.22+2.50 <0.001

Data are presented as mean tstandard deviation; CPR: cardiopulmonary resuscitation; STD-CPR= standard CPR;
TAC-CPR= interposed abdominal compression CPR; MAP=Mean arterial pressure; PH= potential of hydrogen;
SPO2= Peripheral capillary oxygen saturation; PaO2= partial pressure of oxygen; PaCO2= partial pressure of carbon dioxide.

the control group. The mean PaCO2 immediately after the
start of CPR (P = 0.106) and half an hour after that (P = 0.932)
was not significantly different between the two groups, but
the changes in PaCO2 in the intervention group were greater
than the control group (P <0.001). (Table.2)

3.2.4. Long-term outcomes

After successful CPR, we followed survived patients (8 cases
in intervention and 8 cases in control group) and all of the
8 patients in IAC-CPR and 5 of the patients in STD-CPR had
long-term survival and were discharged from hospital with-
out any complications such as dysrhythmia or CPR-related
side effects, including fracture or internal bleeding.

4, Discussion

The quality of CPR, as assessed by appropriate cardiac out-
put, is often low and less than desirable level (20). The
amount of cardiac output after a desired STD-CPR is usually
more than 30% of the normal cardiac output, and coronary
blood flow during CPR is often less than 35% of the normal
coronary blood flow, because of different reasons (21). So, it

is recommended to use alternative methods for CPR such as
IAC-CPR.

The results of the current study showed that IAC-CPR can
improve CPR-related outcomes in patients with cardiopul-
monary arrest. Also, significant changes in arterial blood
gas levels were observed in both groups and these outcomes
were not affected by age, sex, and BMI.

According to the results of the current study, no difference
was found between the two groups regarding the number of
people who had ROSC, and in both groups, 8 people had
ROSC half an hour after the start of resuscitation. Based
on the study by Movahedi et al., which was conducted for
comparing the effect of STD-CPR and IAC-CPR on ROSC
and the amount of end-expiratory carbon dioxide in patients
with in-hospital cardiopulmonary arrest, the results showed
that ROSC levels were significantly different between the two
groups (10), which is not consistent with the present study.
Also, in the study by Mateer et al., there was no significant dif-
ference in terms of ROSC between the two groups (22), which
is consistent with the current study.
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In terms of respiratory rate, although its increase among pa-
tients in the intervention group was slightly greater than the
control group, but they were not statistically significant. In
the study by Zhang et al., no significant difference was re-
ported between the two groups (11), which is consistent with
the findings of the present study. Also, in the study by Wang
et al., it was found that IAC-CPR increased the number of RR
in patients with cardiopulmonary arrest (23), which is in line
with the findings of the present study. Considering that the
RRin the intervention group increased more than the control
group, it can be argued that in the IAC-CPR method, applying
intermittent pressure on the abdomen causes the diaphragm
to move up and down, and the pressure in the chest changes,
thus facilitating the entry and exit of air into the lungs. In
this method, intermittent abdominal massage causes the di-
aphragm to move downward, allowing the lungs to expand,
and the upward movement of the diaphragm also causes air
to drain from the lungs.

In terms of MAP, both groups had significant changes and
these changes in the control group had a more decreasing
course than the intervention group. However, this difference
in decrease between the two groups was not statistically sig-
nificant (P = 0.641). In the study by Zhang et al., all patients
and in both groups, MAP changes were negative, i.e., due
to performing CPR in both groups, the amount of MAP was
increased, but patients in the intervention group had lower
MAP compared to the control group (p = 0.003), which is con-
sistent with the findings of the current study. Also, accord-
ing to a study by Gu et al., all patients had MAP after CPR
in both intervention and control groups, but the amount of
MAP in the intervention group was not different from the
control group (23), which are inconsistent with the findings
of the present study. To justify this finding, it can be argued
that applying abdominal pressure in the intervention group
increased blood circulation and blood pressure, and as a re-
sult, the amount of MAP in the intervention group decreased
less than the control group.

In terms of SPO2 rate, there was no significant difference be-
tween the two groups immediately (P = 0.887) and also half
an hour after (P = 0.292) the start of resuscitation, but the
rate of change between these two times in the two groups was
statistically significant and the control group had a higher in-
crease in SPO2 than the intervention group. In Zhang et al.’s
study, it was found that the level of SPO2 after STD-CPR in-
creased more than IAC-CPR (11), which is in line with the re-
sults of the present study.

In terms of PaO2 levels, there was no significant difference
between the two groups immediately after the start of CPR,
but there was a significant difference at half an hour after the
start of CPR. The changes of PaO2 in the control group from
immediately to half an hour after CPR was not significant,
but in the intervention group it had significantly increased (P
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<0.001). In the study by Zhang et al. it was found that PaO2
levels increased half an hour after IAC-CPR (from 45.15 to
60.68), but no change was reported in the STD-CPR method
and the change in the intervention group was significant (11),
which is consistent with the findings of the present study. In
justifying this finding, it can be argued that by applying ab-
dominal pressure in the intervention group, the rate of gen-
eral and pulmonary circulation increased and, therefore, it
caused a greater increase in arterial blood oxygen pressure in
the intervention group compared to the control group.

In terms of arterial blood pH immediately after CPR, there
was no significant difference between the two groups (P =
0.102), but the difference was significant half an hour after
the start of CPR (P <0.001) and both groups had a significant
decrease and the rate of decrease was greater in the inter-
vention group. According to the study by Zhang et al., the
pH level in both intervention and control groups had de-
creased after CPR and this decrease was more in the inter-
vention group (P =0.037). Also, in this study, the intervention
group’s pH (7.06) was lower than the control group (11); the
findings of the current study are in line with their findings.
To justify this finding, it can be argued that applying abdom-
inal pressure in the resting phase of chest massage improves
perfusion and blood flow to the heart muscle and increases
cardiac output; therefore, by increasing cardiac output and
blood flow to tissues, the amount of arterial blood CO2 de-
creased, so the decrease in PaCO2 was compensated by the
decrease in serum bicarbonate, as a result, arterial blood pH
in the intervention group decreased more than the control
group.

In terms of PaCO2, it was found that there was no significant
difference between the two groups immediately (P = 0.106)
and half an hour (P = 0.932) after the start of CPR. In the con-
trol group, the change in PaCO2 from immediately to half an
hour after the start of CPR was not statistically significant (P
=0.199), but in the intervention group it was significant and
more than the control group (P <0.001). According to the
study by Zhang et al., the rate of PaCO2 had significantly re-
duced in the intervention group after CPR, while this param-
eter had not changed in the control group (P = 0.009) (11),
which is in line with the findings of the current study.
Finally, all of the 8 patients who had survived after IAC-
CPR had been discharged from hospital, but in the STD-CPR
group, only 5 out of the 8 patients had been discharged from
hospital.

5. Strength and Limitations

So far, very few studies in this field have been done in Iran
and doing this study was one of our strengths. Also, our study
had some limitations. Firstly, since this study has been con-
ducted on alimited number of samples, in order to generalize
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its results, it is necessary to conduct more studies in various
centers and on a larger number of patients with cardiopul-
monary arrest. Secondly, no neurological assessment of sur-
vived patients had been done.

6. Conclusion

The findings of the current study show that IAC-CPR has had
a positive effect on CPR-related outcomes. So in this regard,
it is recommended to conduct more extensive research and
on a larger sample size to increase the generalizability of the
present findings and include this technique in CPR guide-
lines in the future.

7. Declarations

7.1. Acknowledgments

This study is a part of a MSc dissertation in emergency nurs-
ing and all authors are very thankful to nurses, physicians,
patients, and all those who helped us in this research.

7.2. Authors’ contributions

A. Gh: Design of study, supervision of research process, data
analysis, preparing final manuscript.

M.M: Design of study, supervision of research process, data
analysis, preparing final manuscript.

L.P: Design of study, data collection, data analysis, preparing
final manuscript.

S.P: Design of study, data collection, data analysis, preparing
final manuscript.

M.AG: Design of study, data collection, preparing final
manuscript.

E.KL: Design of study,
manuscript.

data analysis, preparing final

7.3. Funding and supports

None.

7.4. Conflict of interest

There are no conflicts of interest in this study.

References

1. Peterson DE Siebert DM, Kucera KL, Thomas LC,
Maleszewski JJ, Lopez-Anderson M, et al. Etiology of sud-
den cardiac arrest and death in US competitive athletes:
a 2-year prospective surveillance study. Clin J Sport Med.
2020;30(4):305-314.

2. Griasner J-T, Bossaert L. Epidemiology and management
of cardiac arrest: what registries are revealing. Best Pract
Res Clin Anaesthesiol. 2013;27(3):293-306.

10.

11.

12.

13.

. Holmberg M]J, Ross CE, Fitzmaurice GM, Chan PS,

Duval-Arnould J, Grossestreuer AV, et al. Annual inci-
dence of adult and pediatric in-hospital cardiac arrest
in the United States. Circ Cardiovasc Qual Outcomes.
2019;12(7):e005580.

. BhatnagarV, Jinjil K, Dwivedi D, Verma R, Tandon U. Car-

diopulmonary resuscitation: unusual techniques for un-
usual situations. ] Emerg Trauma Shock. 2018;11(1):31-
37.

. Beckett V, Knight M, Sharpe P. The CAPS Study: inci-

dence, management and outcomes of cardiac arrest in
pregnancy in the UK: a prospective, descriptive study.
BJOG. 2017;124(9):1374-1381.

. Panchal AR, Bartos JA, Cabanas JG, Donnino MW,

Drennan IR, Hirsch KG, et al. Part 3: adult ba-
sic and advanced life support: 2020 American Heart
Association guidelines for cardiopulmonary resuscita-
tion and emergency cardiovascular care. Circulation.
2020;142(16_Suppl_2):S366-S468.

. Merchant RM, Topjian AA, Panchal AR, Cheng A, Aziz K,

Berg KM, et al. Part 1: executive summary: 2020 Amer-
ican Heart Association guidelines for cardiopulmonary
resuscitation and emergency cardiovascular care. Circu-
lation. 2020;142(16_Suppl_2):S337-S57.

. McClung CD, Anshus AJ. Interposed abdominal com-

pression CPR for an out-of-hospital cardiac arrest victim
failing traditional CPR. West ] Emerg Med. 2015; 16(5):
690-692.

. LiJ-k, Wang]J, Li T-f. Interposed abdominal compression-

cardiopulmonary resuscitation after cardiac surgery. In-
teract Cardiovasc Thorac Surg. 2014;19(6):985-989.
Movahedi A, Mirhafez SR, Behnam-Voshani H, Reihani
H, Kavosi A, Ferns GA, et al. A Comparison of the Effect of
Interposed Abdominal Compression Cardiopulmonary
Resuscitation and Standard Cardiopulmonary Resuscita-
tion Methods on End-tidal CO 2 and the Return of Spon-
taneous Circulation Following Cardiac Arrest: A Clinical
Trial. Acad Emerg Med. 2016;23(4):448-454.

Zhang S, Liu Q, Han S, Zhang Z, Zhang Y, Liu Y, et
al. Standard versus abdominal lifting and compression
CPR. Evid Based Complement Alternat Med. 2016; 2016:
9416908. 1-8.

Wang J, Wu G, Yang R, Wang Y, Wang S, Li H, et
al. Clinical application of cardiopulmonary resuscita-
tion with abdominal lifting and compression in emer-
gency treatment. Zhonghua wei Zhong Bing ji jiu yi xue.
2017;29(3):265-267.

Wang D, Feng X, Han Y. Interposed abdominal pulling-
pressing cardiopulmonary resuscitation improve the
resuscitation effect for patients with cardiac arrest.
Zhonghua wei Zhong Bing ji jiu yi xue. 2018;30(5):466-
470.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).

Downloaded from: http://journals.sbmu.ac.ir/aaem




14.

15.

16.

17.

18.

19.

Babbs CE Interposed abdominal compression CPR: a
comprehensive evidence based review. Resuscitation.
2003;59(1):71-82.

Ralston SH, Babbs CE Niebauer MJ. Cardiopulmonary re-
suscitation with interposed abdominal compression in
dogs. Anesth Analg. 1982;61(8):645-51.

Zhou M, Ran Q, Liu Y, Li Y, Liu T, Shen H. Effects of sus-
tained abdominal aorta compression on coronary per-
fusion pressures and restoration of spontaneous circula-
tion during cardiopulmonary resuscitation in swine. Re-
suscitation. 2011;82(8):1087-1091.

Reynolds JC, Bond MC, Shaikh S. Cardiopulmonary
resuscitation update. Emerg Med Clin North Am.
2012;30(1):35-49.

Wang H-Y, Chew G, Kung C, Chung K, Lee W. The use
of Charlson comorbidity index for patients revisiting the
emergency department within 72 hours. Chang Gung
Med J. 2007;30(5):437-444.

Hall JE HM. Guyton and Hall Textbook of Medical Physi-

20.

21.

22.

23.

Archives of Academic Emergency Medicine. 2022; 10(1): e57

ology. 14 ed. USA: Elsevier; 2016.

Mclnnes AD, Sutton RM, Nishisaki A, Niles D, Leffelman
J, Boyle L, et al. Ability of code leaders to recall CPR qual-
ity errors during the resuscitation of older children and
adolescents. Resuscitation. 2012;83(12):1462-1466.

Sack JB, Kesselbrenner MB, Jarrad A. Interposed abdomi-
nal compression-cardiopulmonary resuscitation and re-
suscitation outcome during asystole and electromechan-
ical dissociation. Circulation. 1992;86(6):1692-1700.
Mateer JR, Stueven HA, Thompson BM, Aprahamian C,
Darin JC. Pre-hospital IAC-CPR versus standard CPR:
paramedic resuscitation of cardiac arrests. Am ] Emerg
Med. 1985;3(2):143-146.

Gu C, Liu S, Liu K, Xie Y, Wang L. Effects of interposed
abdominal pulling-pressing cardiopulmonary resuscita-
tion on hemodynamics and oxygen metabolism in pa-
tients with cardiac arrest. Zhonghua wei Zhong Bing ji jiu
yixue. 2019;31(11):1406-1410.

Downloaded from: http://journals.sbmu.ac.ir/aaem

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).



	Introduction
	Methods
	Results
	Discussion
	Strength and Limitations 
	Conclusion 
	Declarations
	References

