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Abstract

random or fixed meta-analysis model.

good neurological outcomes.

Background: Out-of-hospital cardiac arrest (OHCA) is a common cause of death worldwide (Neumar et al,,
Circulation 122:5729-5767, 2010), affecting about 300,000 persons in the USA on an annual basis; 92% of them die
(Roger et al, Circulation 123:e18-e209, 2011). The existing evidence about the use of sodium bicarbonate (SB) for
the treatment of cardiac arrest is controversial. We performed this study to summarize the evidence about the use
of SB in patients with out-of-hospital cardiac arrest (OHCA).

Methods: We searched PubMed, Scopus, EBSCO, Web of Science, and Cochrane Library, until June 2019, for
randomized controlled trials (RCTs) and observational studies that used SB in patients with OHCA. Outcomes of
interest were the rate of survival to discharge, return of spontaneous circulation (ROSC), sustained ROSC, and good
neurological outcomes at discharge. Odds ratio (OR) with their 95% confidence interval (Cl) were pooled in a

Results: A total of 14 studies (four RCTs and 10 observational studies) enrolling 28,412 patients were included; of them,
eight studies were included in the meta-analysis. The overall pooled estimate did not favor SB or control in terms of
survival rate at discharge (OR= 0.66, 95% Cl [0.18, 2.44], p=0.53) and ROSC rate (OR= 1.54, 95% (I [0.38, 6.27], p=0.54),
while the pooled estimate of two studies showed that SB was associated with less sustained ROSC (OR= 0.27, 95% Cl
[0.07, 0.98], p=0.045) and good neurological outcomes at discharge (OR= 0.12, 95% CI [0.09, 0.15], p<0.01).

Conclusion: The current evidence demonstrated that SB was not superior to the control group in terms of survival to
discharge and return of spontaneous circulation. Further, SB was associated with lower rates of sustained ROSC and
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Introduction

Out-of-hospital cardiac arrest (OHCA) is a common cause
of death worldwide [1], affecting about 300,000 persons in
the USA on an annual basis; 92% of them die [2]. An
OHCA is defined as cessation of the mechanical activity
of the heart outside the hospital with absence of
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circulation signs. Most OHCA events are of cardiac origin
(70 to 85%), while some cases occur due to non-cardiac
causes, such as posttraumatic, drug overdose, drowning,
primary respiratory arrest, electrocution, and asphyxia [3].

In an attempt to restore cardiopulmonary functions
and achieve good neurological outcomes, the advanced
life support (ALS) guidelines have been extensively de-
veloped and applied internationally. Sodium bicarbonate
(SB) has been routinely used during cardiopulmonary re-
suscitation (CPR) in cardiac arrest to correct metabolic
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acidosis. Earlier ALS guidelines have recommended the
use of SB in cardiac arrest, and it was frequently used
until the mid-1980s [4, 5]. However, the American Heart
Association (AHA) guidelines in 1986 raised many
doubts regarding the safety and efficacy of SB [6]. The
following guidelines in 1992 [7] and 2000 [8] discour-
aged its use. Moreover, SB had been shown to cause
hypernatremia, alkalosis, and excess carbon dioxide dur-
ing CPR [9]. For these reasons, the updated AHA guide-
lines in 2010 did not recommend SB administration in
cardiac arrest patients [1], except for hyperkalemia or
tricyclic antidepressant overdose or cases of severe cardi-
otoxicity [10, 11].

The existing evidence about the use of SB for the
treatment of cardiac arrest is controversial. A previous
study suggested that early and more frequent use of SB
resulted in favorable short and long outcomes [12]. An-
other recent study showed that SB use led to an increase
in return of spontaneous circulation (ROSC) rate [13].
On the other hand, other reports failed to establish
beneficial effects of SB in cardiac arrest [14—16].

In this systematic review and meta-analysis, we aimed
to assess the effect of SB on the survival rate to hospital
discharge, ROSC, and good neurological outcomes at
discharge in patients with OHCA.

Methods

We performed all steps of this systematic review in strict
accordance with Cochrane Handbook of Systematic Re-
views and Meta-analysis [17]. We also followed the pre-
ferred reporting items for systematic reviews and meta-
analyses (PRISMA statement guidelines) during drafting
our manuscript [18].

Literature search

We searched PubMed, Scopus, EBSCO, Web of Science,
and the Cochrane Central Register of controlled trials
(CENTRAL) to identify relevant studies, until June 2019,
without any language restrictions. The following search
queries were used independently or in combination ac-
cording to the medical subject headings (MESH) (“so-
dium bicarbonate”, “bicarbonate”, “NaHCO3, “cardiac
arrest”, and “cardiopulmonary resuscitation”). We
searched ClinicalTrials.gov to identify additional relevant
studies. Furthermore, we hand-searched references of
the most relevant articles.

Eligibility criteria
We included studies that met the following criteria:

e Study design: randomized controlled trials (RCTs)
and observational studies.
e Population: adult patients with OHCA.
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e Intervention: SB administration during
cardiopulmonary resuscitation.

e Comparator: no administration of SB during
cardiopulmonary resuscitation.

e Outcomes: primary outcome measured was the
survival rate to hospital discharge and secondary
outcomes were ROSC, sustained ROSC defined as
the restoration of a palpable pulse >20 min, and
good neurological outcome at discharge defined as
cerebral performance category (CPC) 1 or 2 or
modified Rankin scale of 3 or less.

We excluded animal studies, reviews, case reports, case
series, conference abstracts, and duplicate references.

Study selection

Two authors independently applied the selection criteria.
Eligibility screening was conducted in two steps: (a) title
and abstract screening for matching the inclusion cri-
teria and (b) full-text screening for eligibility to meta-
analysis using a standardized Excel spreadsheet.

Data extraction

Data extraction was carried out by two researchers,
while a third researcher resolved any disputes between
the two main researchers. The data collected were the
first author’s name, publication year, country, study de-
sign, interventions, number of participants, age, gender,
study period, and outcomes of interest.

Risk of bias assessment

We used the Cochrane risk of bias (ROB) assessment
tool [19], which includes five types of bias: selection bias
(sequence generation and allocation concealment), per-
formance bias (blinding of participants and investiga-
tors), detection bias (blinding of outcome assessors),
attrition bias (incomplete outcome data), and reporting
bias (selective outcome reporting). Each study is classi-
fied in each domain as low, high, or unclear risk of bias.
We evaluated the quality of observational studies using
the Newcastle Ottawa scale (NOS) [20], which assesses
studies based on three domains: (a) selection of the
study subjects, (b) comparability of groups on demo-
graphic characteristics and important potential con-
founders, and (c) ascertainment of the prespecified
outcome (exposure/treatment).

Data analysis and assessment of heterogeneity

The analyses were performed using the R software for
Windows (version 3.5-3, meta-package). We calculated
the odds ratio (OR) and 95% confidence intervals (CI)
for each outcome. A p-value < 0.05 was considered sta-
tistically significant. Heterogeneity was assessed by visual
inspection of the forest plots and measured by Q statistic
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and I* statistic. Significant statistical heterogeneity was
indicated by Q statistic p-value less than 0.1 or by F*
more than 50%. In the case of significant heterogeneity,
a random effect model was employed. Otherwise, the
fixed effect model was used. Subgroup analysis and sen-
sitivity analysis were used to resolve the heterogeneity.

Results

Search strategy results

Our search retrieved 1746 unique citations. Twenty-six
articles were retrieved and screened for eligibility to the
systematic review and meta-analysis. Of these, 12 articles
were excluded, and 14 studies were included in the sys-
tematic review. The PRISMA flow diagram of study se-
lection is shown in Fig. 1.

Baseline characteristics and risk of bias

Fourteen studies (four RCTs [14, 15, 21, 22] and 10 ob-
servational studies [12, 13, 16, 23-29]) enrolling 28,412
patients were included; of them, eight studies were in-
cluded in the meta-analysis. All articles were published
in English from 1989 to 2018. Countries included were
the USA (five studies), Taiwan (two studies), Korea (two
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studies), Canada (one study), China (one study),
Colombia (one study), Norway (one study), and Belgium
(one study). A summary of the design and baseline char-
acteristics of enrolled patients is presented in Table 1.
The included four RCTs reported that the enrolled pa-
tients were randomly allocated to different study groups,
but only three studies reported how randomization was
performed. One used computer-generated random num-
ber [14], another study used blinded packaging by the
manufacturer [15], and the third generated a random se-
quence using the Excel software [21]. All RCTs were at
low risk of bias in terms of attrition bias and reporting
bias, while blinding was unclear in the four RCTs. Ob-
servational cohort studies achieved a moderate quality
according to the NOS checklist. A summary of risk of
bias assessment of RCTs and observational studies is
shown in supplementary file 1.

Outcomes

Survival to discharge

Seven studies (four RCTs and three observational stud-
ies) reported on the survival rate after discharge from
hospital, with a total of 16,213 patients. There was no
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Fig. 1 PRISMA flow diagram
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Table 1 Summary of included studies

Author, Country Study design  Interventions, No. of Mean age, SD or Sex, male Study Main findings
year patients range (BS vs. (BS vs. duration
control) control)
Ahn et al. Korea RCT SB (n=25) vs. placebo (= 65.5 (16.4)/64.1 18/21 January— No difference between SB and
2018 [21] 25) (15.4) December  placebo in sustained ROSC
2015 and survival
Chenetal.  Taiwan Population- SB (n=1885) vs. control Older than 18 1140/2379  1997-2012 Positive association between
2018 [23] based cohort (n=3704) years SB and survival
study
Kawano Columbia Population- SB (n=5165) vs. control 65 (52-77)/68 3682/5779  2005-2016  SB had less survival
et al. 2017 based (n=8700) (56-80)
[24] observational
study
Chung et al.  China Retrospective SB (n=74) vs. control (= 659 (22.7)/72.8 52/237 March- SB had a higher percentage of
2015 [25] observational 415) (19.9) December  ROSC and survival
study 2013
Weng et al.  Taiwan Retrospective SB (n=30) vs. control (h= 65/70.5 19/47 January 1-  SB did not improve rate of
2013 [26] cohort 62) December  ROSC in prolonged (> 15 min)
2009 cardiac arrest
Vukmir and  USA RCT SB (n=420) vs. control (h=67.37 (15.29)/ 1994-1998  Overall survival 13.9% (110/
Katz 2006 372) 67.16 (14.96) 792), no difference between
[15] groups
Dybvik et al. Norway  RCT SB (n=245) vs. saline (n= 236/266 - 1987-1994  SB therapy had no effect on
1995 [14] 257) outcome
Stiell et al. Canada  Observational BS vs. atropine, Ca, 19 to 98 - 2 years Logistic regression did not
1995 [28] cohort study lidocaine, bretylium, show association between SB
procainamide, n=529 and survival
Aufderheide  USA Retrospective SB (n=215) vs. No SB (n= 67 (13)/65 (12) 143/39 1982— No association between SB
et al. 1992 chart review 58) 1984. and survival
[16]
Weaver et al. USA RCT SB (n= 224), lidocaine (n=65.6 (12.6)/67.5 177/89/77  1983-1985 Higher survival with SB
1990 [22] 106), epi (1=93) (13.2)/66.3 (1.3) infusion
Kim et al. Korea Observational SB (h=771) 68 (52-77) 375 2008-2013  SB was associated with
2016 [13] study increased ROSC.
Bar-Joseph ~ USA Retrospective SB (nh=2122) - - 1990— Earlier and more frequent use
et al. 2005 study 1992 of SB associated with higher
[12] ROSC
Bar-Joseph USA Retrospective SB (n=2915) - 1955 1990-1992. SB given in 54% of cases, use
et al. 2002 study increased with ACLS duration
[27]
Delooz and  Belgium  Retrospective SB - - - SB > 1 mEg/kg associated
Lewi 1989 data analysis with poor outcome
[29]

RCT randomized controlled trial, SB sodium bicarbonate, ROSC return of spontaneous circulation, CPR cardiopulmonary resuscitation, ACLS advanced cardiac
life support

significant difference between SB or control (OR= 0.66,  Return of spontaneous circulation (ROSC)
95% CI [0.18, 2.44], p=0.53), Fig. 2a. Five studies (one RCT and four observational studies)
This effect size was consistent with subgroup analysis of  reported on the rate of ROSC, with a total of 20,085 pa-
RCTs (OR= 1.04, 95% CI [0.72, 1.50], p=0.85) and observa-  tients. The overall effect size showed no significant dif-
tional studies (OR= 0.37, 95% CI [0.04, 3.21], p=0.37). Sig-  ference between SB and control (OR= 1.54, 95% CI
nificant heterogeneity was detected (PP= 97%; p<0.01) which  [0.38, 6.27], p=0.54), Fig. 3. This effect size was consist-
was best resolved by excluding the study by Kawano et al.  ent with subgroup analysis according to study design:
[24] (OR= 1.06, 95% CI [0.82, 1.37], p=0.65, P= 6%; p= RCT (OR= 0.43, 95% CI [0.09, 1.97], p=0.28) and obser-
0.38), Fig. 2b. vational studies (OR= 2.01, 95% CI [0.43, 9.43], p=0.38).
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of heterogeneity

OR

150 [0.97; 2.34]

1.00 [0.02; 52.44]
0.99 [0.66; 1.48]
0.69 [0.40; 1.20]
1.04 [0.72; 1.50]

1.42 [0.39; 5.16]

0.51 [0.02; 11.63]
0.10 [0.08; 0.12]
0.37 [0.04; 3.21]

OR

150 [0.97; 2.34]

1.00 [0.02; 52.44]
0.99 [0.66; 1.48]
0.69 [0.40; 1.20]
1.06 [0.81; 1.37]

1.42 [0.39; 5.16]

0.51 [0.02; 11.63)
117 [0.36; 3.87]

a
NaHCO3 Control

Study Events Total Events Total Odds Ratio
RCTs
Weaver et al 1990 670 224 440 199 -
Ahn et al 2018 05 25 0.5 25
Vukmir and Katz 2006 580 420 520 372 i
Dybvik et al 1995 240 245 350 257
Random effects model 914 853 ->
Heterogeneity: /* = 39%, p=0.18
Observational studies
Chung et al 2015 30 74 120 415 ——
Weng et al 2013 05 30 20 62 L3
Kawano et al 2017 118.0 5165 1699.0 8700
Random effects model 5269 9177 e ———
Heterogeneity: /~ = 89%, p < 0.01
Random effects model 6183 10030 [_‘-?'—T_T_]
Heterogeneity: 7 = 97%, p < 0.01
Residual heterogeneity: = 78%, p < 0.01 01 051 2 10
Test for overall effect: z=-0.62 (p = 0.53)
b

NaHCO3 Control
Study Events Total Events Total Odds Ratio
RCTs
Weaver et al 1990 670 224 440 199 i
Ahn et al 2018 05 25 05 25
Vukmir and Katz2006 580 420 520 372 L 3
Dybvik et al 1995 240 245 350 257 —
Fixed effect model 914 853 >
Heterogeneity: /* = 39%, p=0.18
Observational studies
Chung et al 2015 30 74 120 415 ——
Weng et al 2013 05 30 20 62
Fixed effect model 104 477
Heterogeneity F=0%, p=055
Fixed effect model 1018 1330

Heterogeneity: F= 6%, p=0.38
Residual heterogeneity: /* = 24%, p = 0.26
Test for overall effect: z=0.45 (p = 0.65)

01 051 2

10

95%-Cl Weight

17.3%

6.7%
17.4%
17.1%
58.6%

15.1%

8.8%
17.6%
41.4%

0.66 [0.18; 2.44] 100.0%

95%-Cl Weight

28.1%

0.4%
40.9%
26.5%
95.9%

3.0%
1.1%
41%

1.06 [0.82; 1.37] 100.0%

Fig. 2 a Effect of (SB) administration on survival to discharge. b Effect of (SB) administration on survival to discharge after resolution

NaHCO3 Control
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
RCTs
Ahn et al 2018 3 25 6 25 L] 0.43 [0.09;1.97] 171%
Random effects model 25 25 0.43 [0.09;1.97] 171%
Heterogeneity: not applicable
Observational studies
Chung et al 2015 45 74 93 415 —l— 537 [3.19;9.04] 20.7%
Chen et al 2018 540 1885 304 3704 = 449 [3.85;524] 21.3%
Weng et al 2013 12 30 20 62 —l— 1.40 [0.57;3.46] 19.6%
Kawano et al 2017 1967 5165 4886 8700 0.48 [0.45;0.52] 21.3%
Random effects model 7154 12881 2.01 [0.43;9.43] 829%
Heterogeneity: /~ = 100%, p < 0.01
Random effects model 7179 12906 e ——— 1.54 [0.38; 6.27] 100.0%
Heterogeneity: /= 99%, p < 0.01 f T f !
Residual heterogeneity: /* = 100%, p < 0.01 0.1 05 1 2 10

Test for overall effect: z = 0.61 (p = 0.54)

Fig. 3 Effect of SB administration on return of spontaneous circulation.
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Significant heterogeneity was detected (I’= 99%; p<0.01)
which could not be resolved by sensitivity analysis.

Sustained ROSC (> 20 min)

The pooled effect size of two studies (one RCT and one
observational study, #=86 patients) showed that SB was
associated with a lower incidence of sustained ROSC
than control (OR= 0.27, 95% CI [0.07, 0.98], p=0.045),
Fig. 4, while this effect size was inconsistent with sub-
group analysis of RCT (OR= 0.22, 95% CI [0.02, 2.11],
p=0.19) and observational study (OR= 0.30, 95% CI
[0.06, 1.43], p=0.78). No significant heterogeneity was
observed (I*= 0%, p=0.83).

Good neurological outcomes at discharge

The pooled effect size of two studies (one RCT and one
observational study, #n=13915) showed that SB was asso-
ciated with a lower incidence of good neurological out-
comes at hospital discharge than control (OR= 0.12, 95%
CI [0.09, 0.15], p<0.01), Fig. 5. This effect size was con-
sistent with subgroup analysis of the observational study
(OR= 0.12, 95% CI [0.09, 0.15], p<0.01); however, the
RCT did not favor either group (OR= 1.00, 95% CI [0.02,
52.44], p=1.00). No significant heterogeneity was ob-
served (I*= 12%, p=0.29).

Narrative review of other studies

Kim et al. conducted an observational study in 2016 to as-
sess the relationship between BS and incidence of ROSC
and found that SB and its cumulative dose were signifi-
cantly related to a higher incidence of ROSC within 20
min, and this relation kept true after adjustment with mul-
tivariable conditional logistic regression analysis [13]. Bar-
Joseph et al. in 2002 conducted a retrospective study based
on brain resuscitation clinical trial and concluded that,
when bicarbonate was used, it was probably used late, and
suggested that, because of development of severe metabolic
acidosis, bicarbonate administration should start early [27].
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Another study by Bar-Joseph et al. in 2005 reported a sur-
vival rate of 33.5% and 25.7% in high SB and low SB user
sites, respectively. Regarding hospital discharge rate, a
prevalence of 5.3% was reported in the high SB user sites
compared to 3% in the “low SB user” sites. In addition,
5.3% of high SB users achieved a favorable neurological out-
come compared to 2.1% in the low SB user sites [12].

Stiell et al. conducted an observational cohort study in
1995 and reported that SB did not have a significant asso-
ciation with survival. However, the authors noted that the
timing of drug administration could be an important fac-
tor [28]. Aufderheide et al. reviewed 619 cardiac arrest pa-
tients and reported that the survival rate was comparable
between SB and control. However, base changes were sig-
nificantly improved in the 15- to 20-min CPR time inter-
val [16]. Delooz and Lewi conducted a retrospective data
analysis in 1989 and reported that SB > 1 mEq/kg was as-
sociated with poor outcome [29].

Discussion

Our results showed that SB was not superior to the con-
trol group in terms of survival to discharge and return of
spontaneous circulation. Moreover, SB administration
was associated with lower rates of sustained ROSC and
good neurological outcomes than the control group.
These findings discourage the use of SB in OHCA
patients.

The onset of SB use in CPR originated in the 1960s
from physiological sense, assuming that the resulting acid-
osis from ischemic injury would prevent successful resus-
citation [30]. However, Levine has concluded that in some
situations, acidosis may actually be protective [31]. More-
over, several later studies failed to show significant bene-
fits for SB in cardiac arrest [16, 28], along with the
potential adverse effects as reduction of systemic vascular
resistance, compromised coronary flow, hypernatremia,
and hyperosmolarity. Therefore, SB administration was

NaHCO3 Control

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
RCTs
Ahn et al 2018 1 25 4 26 —B—— 0.22 [0.02;2.11] 32.3%
Random effects model 25 25 e ———— 0.22 [0.02; 2.11] 32.3%
Heterogeneity: not applicable i
Observational studies
Weng et al 2013 2 30 12 62 —-—— 0.30 [0.06;1.43] 67.7%
Random effects model 30 62 e 0.30 [0.06; 1.43] 67.7%
Heterogeneity: not applicable i
Random effects model 55 87 ‘-—'—- 0.27 [0.07; 0.98] 100.0%
Heterogeneity: P= 0%, p=0.83
Residual heterogeneity: = NA%, p = NA 01 051 2 10
Test for overall effect: z=-1.99 (p = 0.05)

Fig. 4 Effect of SB administration on sustained ROSC
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NaHCO3 Control
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
RCTs i
Ahn et al 2018 05 25 05 25 : 1.00 [0.02;52.44] 0.1%
Fixed effect model 25 25 e ——— 1.00 [0.02; 52.44] 0.1%
Heterogeneity: not applicable E
Observational studies i
Kawano et al 2017 62.0 5165 831.0 8700 = 0.12 [0.09; 0.15] 99.9%
Fixed effect model 5165 8700 L 4 0.12 [0.09; 0.15] 99.9%
Heterogeneity: not applicable E
Fixed effect model 5190 8725 - 0.12 [0.09; 0.15] 100.0%
 rrr 1

Heterogeneity: F= 12%, p =0.29
Residual heterogeneity: r= NA%, p = NA
Test for overall effect: z=-16.28 (p < 0.01)

01 0512 10

Fig. 5 Effect of SB administration on good neurological outcomes at discharge

classified as class III status (inappropriate, without scien-
tific evidence of efficacy) for CPR [32].

In 2010, the American Heart Association released
resuscitation guidelines that recommended against the
routine use of SB in CPR, except in patients with
metabolic acidosis, hyperkalemia, or their arrest is
caused by tricyclic antidepressant overdose [10]. In
patients with OHCA, CPR is usually protracted, and
the occurrence of metabolic acidosis is more frequent
than in-hospital cardiac arrest. These guidelines were
not updated in the 2015 version [11]. However, the
adherence to these guidelines is not optimal. Authors
of the BRCT-III trial showed that clinicians do not
consider the pre-ALS hypoxia time (the major con-
tributor to metabolic acidosis in cardiac arrest) when
deciding to administer SB. They called upon guideline
developers to emphasize the importance of pre-ALS
hypoxia time and be more specific in determining
protracted CPR efforts [27].

Despite this progress, the issue remains controver-
sial. Some recent studies were published on the topic,
advocating or negating the benefit of SB administra-
tion in OHCA [13, 21, 23, 24], while a recently pub-
lished systematic review and meta-analysis included 6
observational studies that showed the same results
where SB use was not associated with improvement
in ROSC or survival-to-discharge rates in cardiac re-
suscitation [33]. The results of this analysis extend
the current guidelines that SB administration in
OHCA is not superior to control in terms of efficacy.
To investigate whether the prevalence of retrospective
studies affects the results of the analysis, we per-
formed a subgroup analysis based on the study de-
sign. The results of the subgroup analyses were
consistent with the overall analysis in most outcomes,
except for sustained ROSC and achievement of good
neurological outcomes. Moderate to significant

heterogeneity was observed in most outcomes. This
may be related to the different SB administration
protocols.

Limitations

Some limitations to this meta-analysis should be
highlighted. First, the majority of the included stud-
ies were observational in nature, which is liable to
potential confounders. Second, moderate to signifi-
cant heterogeneity was observed in most outcomes.
This may be related to the different SB administra-
tion protocols with different timing of administration
and routes. Several studies suggested that the proto-
col and earlier timing of SB administration factor in
the resulting efficacy; however, the optimal protocol
for SB administration in cardiac arrest remains un-
confirmed [27, 28]. Similarly, Chung et al. noted that
the beneficial effects of SB were dose-dependent;
higher doses (> 100 ml) were associated with higher
rates of ROSC [25].

Conclusion

The results of this meta-analysis—based on the pub-
lished evidence—showed that the use of SB was not as-
sociated with improvement in survival to discharge, rate
of ROSC, rate of sustained ROSC, and good neurological
outcomes at hospital discharge. Until further evidence
and characterization of the potentially useful dose and
timing of SB administration are available, clinicians and
emergency responders are not advised to routinely ad-
minister SB in OHCA patients.

Abbreviations

ALS: Advanced life support; OHCA: Out-of-hospital cardiac arrest;

ROSC: Return of spontaneous circulation; CPR: Cardiopulmonary resuscitation;
SB: Sodium bicarbonate
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