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Abstract
Introduction: Calcium use during cardiac arrest has conflicting results in terms of efficacy. Therefore, we performed a systematic review evaluating

the role of calcium administration in cardiac arrest.

Methods: We searched PubMed, Cochrane, and EMBASE for studies comparing calcium administration versus no calcium administration during

cardiac arrest. The study was prospectively registered in PROSPERO (CRD42022316641) adhering to PRISMA guideline recommendations. The

primary outcome was return of spontaneous circulation (ROSC) or survival at one hour. The secondary outcomes included survival to discharge or at

30 days, and favorable neurologic outcomes at 30 and 90 days. We planned to perform a random-effects meta-analysis of low risk of bias studies.

We evaluated risk of bias with RoB-2 and ROBINS-I.

Results: We identified 1,921 articles and included ten studies with 2509 patients. We were not able to perform a meta-analysis with low-risk of bias

studies as only one study was found to be at low-risk of bias. However, for the primary outcome, the three RCTs included showed no benefit with

calcium administration during cardiac arrest for ROSC. For the secondary outcomes, based on the most recent study and lower risk of bias, there

was a neutral effect for survival to discharge or at 30 days and neurologic outcomes at 30 days. However, there was unfavorable neurologic out-

comes at 90 days.

Conclusion: Based on our results, calcium administration in cardiac arrests shows no benefit and can cause harm. Further studies on this matter

are likely not advisable.
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Introduction

Calcium has been used in cardiac arrest for more than 70 years. Its

first description dates back to 1951 in a paediatric cardiac surgery

case series with four successful returns of spontaneous circulation

(ROSC) after intracardiac calcium administration.1 Given calcium’s

involvement in the contraction of all muscle cell types,2 it was theo-

rised that calcium would increase myocardial contractility and

enhance electrical defibrillation. The routine use of calcium in cardiac

arrest was then recommended by the American Heart Association

(AHA) in 1970.3 However, in 1983, two retrospective studies demon-

strated that the role of calcium in cardiac arrest was not as clear as

the electrophysiologic rationale4–5 and showed it could be related to
increased mortality.5 Some studies revealed that the cellular ionized

calcium removal was impaired during cardiac arrest, and the persis-

tence of such an environment predisposed muscle cells to

ischaemia.6 Two blinded randomised controlled trials performed in

the early 1980s showed no benefit of calcium in asystole or pulseless

electrical activity (PEA) cardiac arrests.7–8 Further guidelines did not

recommend the routine use of calcium, and as a result, a decrease in

its administration was noted from 1980s to 1990s.9

Recently, a retrospective study from 2016 revealed that calcium

use along with bicarbonate during cardiac arrest in patients with sev-

ere hyperkalemia > 6.5 mEq/L had a lesser rate of ROSC (21.1 % in

the group of calcium and bicarbonate versus 75 % when neither were

administered).10 A more recent double-blinded randomised con-

trolled trial from 2021 found no benefit of calcium administration in
ns.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.resplu.2022.100315&domain=pdf
https://doi.org/10.1016/j.resplu.2022.100315
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:padraoedu@gmail.com
https://doi.org/10.1016/j.resplu.2022.100315
https://doi.org/10.1016/j.resplu.2022.100315
http://www.sciencedirect.com/science/journal/26665204
http://www.elsevier.com/locate/resuscitation-plus


2 R E S U S C I T A T I O N P L U S 1 2 ( 2 0 2 2 ) 1 0 0 3 1 5
out-of-hospital cardiac arrest (OHCA). The aforementioned study

was stopped early due to concerns for possible harm.11 The latest

American Heart Association (AHA) guidelines from 2020 do not rec-

ommend the routine administration of calcium, chiefly based on non-

randomised studies of this intervention.12 Nevertheless, despite

guideline recommendations, the use of calcium in intra-hospital car-

diac arrest (IHCA) has increased since the 2000s.13

Therefore, our objective was to synthesize the evidence on the

role of calcium administration in adult patients during OHCA or IHCA

in terms of ROSC, survival, and functional outcomes.

Material and methods

The study protocol was prospectively registered in the International

Prospective Register of Systematic Reviews (PROSPERO),14 num-

ber PROSPERO 2022 - CRD42022316641, and this report complies

with the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) guidelines.15 We used the GRADE (Grad-

ing Recommendations, Assessment, Development and Evaluation)

tool to evaluate the certainty of evidence of our results.16

Eligibility criteria

We included randomised clinical trials (RCT) and non-randomised

studies of interventions (NRSI) with a control group. We decided to

include NRSIs because current RCT evidence is scarce and, in this

case, the evidence from NRSI could be complementary to allow for

more precise estimates. For inclusion, the studies had to meet the

following criteria: 1) comparison between calcium and no calcium

administration during cardiac arrest in the adult population older than

18 years, including either OHCA or IHCA; 2) reporting outcomes of

ROSC, survival to discharge or at 30 days, and/or neurologic out-

comes. We excluded publications with no original data, case reports,

case series, and animal studies. There were no language

restrictions.

Search strategy and data collection

Two independent reviewers (EMHP and BB) performed the literature

search in MEDLINE (PubMed), EMBASE, and Cochrane CENTRAL

with no language restriction. The terms used were calcium, cardiac

arrest, and its respective synonyms. More details regarding key-

words and terms used are available in the Supplementary Appendix.

We also searched for studies on the reference list of included articles

and in the trial registry database Clinicaltrials.gov.

Data collection was performed by two independent reviewers

(EMHP and CJD) based on titles, abstracts, and full text articles.

The data collected was organized in an electronic spreadsheet. In

case of discordance, a third reviewer (RC) was involved for a final

decision.

Risk of bias assessment

We evaluated the risk of bias for RCTs using the Cochrane Risk of

Bias 2 Tool (RoB 2).17 For NRSI we used the Risk of Bias in Nonran-

domised Studies of Interventions (ROBINS-I) tool.18 We considered

an ideal feasible randomised clinical trial and compared it with the

NRSIs as recommended; more information is available in the Sup-

plementary Appendix. The evaluation of bias was performed by

two independent reviewers (EMHP and CJD). In case of discordant

results, a third reviewer (RC) made a final decision after discussion

with the team.
Outcomes

The primary outcome was to evaluate ROSC or survival at one hour

after cardiac arrest. Secondary outcomes included: 1) survival to

hospital discharge or at 30 days; 2) neurological outcomes at

30 days; 3) neurological outcomes at 90 days.

Statistical analysis

The analyzed results were all dichotomous outcomes of rare occur-

rence, where odds ratios approximate risk ratios, so pooling was

done on the odds ratio scale with its respective 95 % confidence

intervals (CIs) to allow better comparability with NRSI, which report

odds ratios. We planned to evaluate statistical heterogeneity with

the Cochran Q test and I2 statistics. We planned to perform

random-effects meta-analysis throughout the study because we

could not assume a single common effect for all studies due to clin-

ical heterogeneity in study design.19 Subgroup and sensitive analy-

ses including IHCA vs OHCA, study design (RCTs vs NRSIs) and

study risk of bias (low risk of bias vs serious/critical risk) were

planned to be conducted to explore clinical and methodological

heterogeneity. When appropriate, we assessed for publication bias

using a funnel plot.20 Review Manager 5.4.1 and Stata 17 were used

for statistical analysis.

Results

Study selection

We identified 2213 articles available in the three databases and

retrieved 1921 articles after removal of duplicates. Forty-one studies

were selected for full text analysis, ten studies were included for

qualitative review, and nine were included for meta-analysis. Among

them, three RCTs7–8,11 and seven NRSI5,10,21–25 were identified.

One study included only patients with hyperkalemia measured during

the cardiac arrest10 and for this reason, we decided to exclude it from

the quantitative analysis. A complete flow diagram is presented in

Fig. 1. There were 554 patients randomised and a total of 2509

patients compared either in RCTs or NRSIs.

Study characteristics

The three RCTs were blinded and compared calcium chloride with

placebo (normal saline).7–8,11 Two trials used a dose of 500 mg,7–8

and the most recent trial used a 735 mg dose.11 Calcium was admin-

istered only one time in the trials that used the 500 mg dose,7–8 how-

ever, up to two doses were administered in the most recent trial.11 All

of them were undertaken on OHCA patients. All three RCTs included

patients with both initial shockable and non-shockable rhythms, how-

ever two RCTs administered medications solely when the rhythms

were non shockable at the time of drug administration.7–8 Vallentin

et al. used calcium for both shockable and non-shockable rhythms.11

Among the NRSIs, we retrieved four retrospective

cohorts,5,10,21,25 one prospective cohort22 and two post-hoc analy-

ses23–24 of previous cardiopulmonary arrest randomised clinical tri-

als.26–27 Two retrospective studies compared use of calcium and

no calcium treatment in the OHCA scenario.5,25 The other two retro-

spective cohorts were IHCA and the researchers compared multiple

agents, including the use of calcium.10,21 The prospective cohort22

was a letter to the editor regarding one of the available retrospective

studies, where the authors included their IHCA prospective study

findings. They compared the use of calcium with no calcium.22 The

last two post-hoc analyses were observational studies that compared

http://Clinicaltrials.gov


Fig. 1 – Flow diagram of study selection.
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the use of multiple drugs during cardiac arrest.23–24 One of them

included both IHCA and OHCA and the data was retrieved from an

RCT that compared high dose versus low dose adrenaline

(epinephrine).27 The other study included only IHCA and the data

was retrieved from an RCT that compared active compression-

decompression resuscitation versus standard resuscitation.26 More

information regarding the studies is available in Table 1 and Table 2.

Risk of bias assessment

One RCT was considered to be of low risk of bias11 and two RCTs

were considered to be of some concern for risk of bias7–8 due to

the exclusion of patients that underwent cross-over or did not follow

the protocol (per-protocol analysis). For ROSC and survival at one

hour, all NRSI were considered at serious risk of bias and the most

common cause was not performing an analysis accounting for resus-

citation time bias5,10,21–23 or not performing it appropriately.24 For

survival to hospital discharge or at 30 days, the NRSIs were consid-

ered at serious risk of bias.5,22,24 Only the RCTs and three retrospec-

tive studies provided the outcome survival on discharge or at

30 days.5,7–8,11,22,24 Fig. 2 provides the risk of bias of the RCTs for

ROSC or survival at 1 hour, Figure S1 provides the risk of bias of

the RCTs for survival to discharge and at 30 days and Figure S2 pro-

vide the risk of bias for NRSI. Only one study provided neurologic

outcomes at 30 days and at 90 days, which were considered low risk

of bias.11

Outcomes

Return of spontaneous circulation or survival at one hour

We were unable to perform a meta-analysis with studies with low risk

of bias since only one study could be included.11 However, we per-

formed a forest plot (Fig. 3) of the studies that were at no serious risk

of bias (some concerns and low risk of bias).7–8,11 The last published

RCT, and the only with low risk of bias, obtained ROSC in 37 out of
193 patients (19.2 %) in the calcium group versus 53 out of 198

patients (26.7 %) in the placebo group, with an OR of 0.65 (95 %

CI 0.40–1.04; p = 0.09).11 The other two RCTs, with some concerns

for risk of bias, also had neutral results. The RCT which used intra-

venous calcium during PEA obtained ROSC in eight out of 48

patients (16.7 %) in the calcium group versus two out of 42 patients

in the placebo group (4.8 %), resulting in an OR of 4.00 (95 % CI

0.80–20.02; p = 0.07).7 The RCT which used intravenous calcium

during asystole obtained ROSC in three out of 39 patients (7.7 %)

in the calcium group versus two out of 42 patients (4.8 %) in the pla-

cebo group, resulting in an OR of 2.75 (95 % CI 0.27–27.76;

p = 0.37).8 The pooled effect is presented in the Supplementary

Appendix (Figure S3). A total of 554 patients were included in the

three studies.7–8,11 Two sensitivity analyses were performed. Fig-

ure S4 shows a post-hoc analysis with the RCTs and the only NRSI

that adjusted to resuscitation time bias, although not as recom-

mended.28 There was no change in the neutral effect of calcium.

Sensitivity analysis that included all studies showed harm associated

with the use of calcium (Figure S5). We also performed a subgroup

analysis comparing studies with no serious risk of bias with those

with serious risk of bias. Harm was associated with the use of cal-

cium only in the subgroup including studies at serious risk of bias

(Figure S5). We initially planned to perform a subgroup analysis of

OHCA and IHCA separately, but we could not perform a

meta-analysis of IHCA since the studies were at a serious risk of

bias. A funnel plot is available in the Supplementary Appendix

(Figure S7).

Survival to discharge or at 30 days

We were unable to perform an analysis including studies with low risk

of bias. Also, we were unable to perform an analysis with studies with

no serious risk of bias since two RCTs had only one event among a

total of 163 patients.7–8 The only RCT with low risk of bias resulted in



Table 1 – Characteristics of the studies included in the analysis.

Author/

Publication

Study Period Study Design Inclusion Criteria Exclusion Criteria Initial

Rhythms

Outcomes

Available

Comparison

Stueven 19835 1980 Retrospective

Observational Cohort

OHCA patients with non-

shockable rhythms

Traumatic arrest and poisoning Asystole and

PEA

ROSC, survival

to discharge

Calcium versus

standard care

Stueven 1985

(Asystole)8
1982–1983 Blinded Randomized

Clinical Trial

OHCA patients in asystole

after epinephrine,

bicarbonate and atropine

Clinical indications for calcium,

traumatic arrest, poisoning and

pediatric patients

All ROSC, survival

to discharge

Calcium versus

placebo

Stueven 1985

(PEA)7
1982–1983 Blinded Randomized

Clinical Trial

OHCA patients in PEA after

epinephrine and

bicarbonate

Clinical indications for calcium,

traumatic arrest, poisoning and

pediatric patients

All ROSC, survival

to discharge

Calcium versus

placebo

Stempien 198625 1983–1984 Retrospective

Observational Cohort

OHCA patients only No exclusion criteria available Asystole and

PEA

“Survival”

(presumed

ROSC)

Calcium versus

standard care

George 198722 1985 Prospective

Observational Cohort

IHCA No exclusion criteria available Asystole and

PEA

ROSC and

survival to

discharge

Calcium versus

standard care

Stiell 199524 1989–1992 Post-hoc analysis of

previous Randomized

Clinical Trial

IHCA and OHCA patients

with time to CPR available

<16-years-old, terminal illness, more

than 15 minutes to initiate CPR and

trauma

All ROSC, survival

to discharge

Calcium and

multiple other

drugs during

cardiac arrest

van Walraven

199823
1989–1992 Post-hoc analysis of

previous Randomized

Clinical Trial

IHCA < 16-year-old, terminal illness, >

15 min to CPR, trauma, sternotomy,

arrest in the OR, delivery or recovery

rooms and all OHCA

All Rhythms ROSC Calcium and

multiple other

drugs during

cardiac arrest

Snipilesky 201621 2008–2014 Retrospective

Observational Cohort

Index IHCA Patients who received uncommon

combination of medications during

the arrest

All Rhythms ROSC Calcium and

multiple other

drugs during

cardiac arrest

Wang 201610 2006–2012 Retrospective

Observational Cohort

Index IHCA adult patients

with

hyperkalemia > 6.5 mEq/L

collected during cardiac

arrest

Traumatic cardiac arrest All Rhythms ROSC, survival

to discharge,

neurologic

outcome at

discharge

Calcium, sodium

bicarbonate and

none

Vallentin 202111 2020–2021 Double Blinded

Randomized Clinical

Trial

OHCA, older than 18 years-

old who received at least

one dose of epinephrine

Traumatic cardiac arrest,

pregnancy, clinical indication for

calcium, enrollment in other trial,

received epinephrine outside of the

trial

All Rhythms ROSC, survival

30 days and

90 days,

neurologic

outcomes in 30

and 90 days

Calcium versus

placebo

OHCA = out-of-hospital cardiac arrest; PEA = pulseless electrical activity; ROSC = return of spontaneous circulation; IHCA = intra-hospital cardiac arrest; CPR = cardiopulmonary resuscitation; OR = Operation room.
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Table 2 – Characteristics of the study population among studies included in the analysis.

Author/

Year of

Publication

N (Ca/No

Ca)

Age

(YEARS)

(MEAN

± SD)

Sex M/F

(%)

Location

OHCA/

IHCA (%)

Rhythm S/

NS (%)

Bystander

or EMS

witnessed

(%)

Time to ACLS

Minutes

(mean ± SD or

median, IQR)

Duration

of ACLS

(min)

Calcium

Dose

Mean time

to calcium¥

(Minutes,

IQR)

Stueven

19835
42/168 66 ± 15 65/35 100/0 0/100 47 NA 30 NA 19 and 23*

Stueven

1985

(Asystole)8

39/34 65 ± 13 71/29 100/0 24.7/75.3 44 Ca 6.2 ± 4.9

Pl 6.6 ± 5.6

NA CaCl2
500 mg

NA

Stueven

1985

(PEA)7

48/42 69 ± 13 63/37 100/0 34.4/64.5 61 Ca 4.3 ± 5.5

Pl 4.6 ± 4.8

NA CaCl2
500 mg

NA

Stempien

198625
93/17 NA NA 100/0 0/100 NA NA NA CaCl2

1000 mg

NA

George

198722
69/61 NA NA 0/100 NA NA NA Ca 38.8

No Ca 18.4

NA NA

Stiell

199524
29/500 66 ± 13 66/34 46/54 32/68 83 NA NA NA 0.4 to 0.9⁰

van

Walraven

199823

105/668 68.5 ± 14 57/43 0/100 32/68 80 1.4 NA NA NA

Snipilesky

201621
34/60 65 ± 11 53/47 0/100 8/92 NA 0 Ca 23.1

No Ca 16.2

0–6 g NA

Wang

201610
61/48 64.5 ± 17 58/42 0/100 7/93 68 NA NA NA 16.9

Vallentin

202111
193/198 68 ± 14 71/29 100/0 25/75 59 Ca 8 (4,12)└

Pl 8 (5,13)└

NA CaCl2
735 mg

17 (13,23)

Ca = Calcium; SD = Standard Deviation; EMS = Emergency Medical Service; M = Male; F = Female; OHCA = Out-of-hospital cardiac arrest; IHCA = Intra-hospital

cardiac arrest; S = Shockable; NS = Non-shockable; ACLS = Advanced Cardiac Life Support; NA = Not available; Pl = Placebo.
¥Mean time to calcium administration from the cardiac arrest onset.

*19 minutes for asystole and 23 minutes for pulseless electrical activity.

⁰Mean time to calcium after ACLS onset. The study did not provide the mean time to calcium from the cardiac arrest onset.

└Time to ambulance arrival (the study did not provide time to ACLS).

Fig. 2 – Randomised Clinical Trials Risk of Bias (RoB2).
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an OR of 0.55 (95 % CI 0.25–1.22; p = 0.17) for survival to discharge

or at 30 days.11 Sensitivity analysis was done and showed harm with

calcium administration (Figure S6). A funnel plot is available in the

Supplementary Appendix (Figure S8).

Neurologic outcomes

Only one study had available neurologic outcomes11 and a meta-

analysis was not performed. The study presented neurologic out-
comes at 30 and 90 days. At 30 days, survival with favorable neuro-

logic outcome was seen in seven out of 193 (3.6 %) in the group of

calcium and 15 out of 198 (7.6 %) in the control group resulting in an

OR of 0.46 (95 % CI 0.18–1.15; p = 0.10). Regarding neurologic out-

comes at 90 days, it showed that seven out of 193 (3.6 %) of those

who received calcium had a favorable neurologic outcome in 90 days

versus 18 of 198 (9.1 %) in the placebo group, resulting in an OR of

0.37 (95 % CI 0.15–0.92; p = 0.03).11



Fig. 3 – Forest plot of return of spontaneous circulation or survival at one hour.
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Certainty of evidence

We performed a GRADE assessment16 for the certainty of evidence

of our primary and secondary outcomes including the only study with

low risk of bias (Fig. 2. ROSC or survival at one hour; survival to hos-

pital discharge or at 30 days; favorable neurologic outcomes in

30 days; and favorable neurologic outcomes in 90 days were all

found to have moderate certainty of evidence, mostly due to serious

imprecision (Table 3).

Discussion

Our results show that calcium administration during cardiac arrest

was associated with no benefit (RR > 1.00) for ROSC or survival

at one hour after cardiac arrest. Additionally, we did not observe

any benefit for survival to hospital discharge or at 30 days. When

evaluating neurologic outcomes, we observed neither benefit nor

harm at 30 days, but worse neurologic outcomes or death at 90 days.

These results are mainly due to the most recent and largest ran-

domized clinical trial published. The study was stopped early due to

possible harm.11 An OR of 0.65 (95 % CI 0.40–1.04; p = 0.09) was

obtained for ROSC. When the authors adjusted the results, an OR

of 0.81 (CI CI 95 % 0.47–1.22) was revealed. The Bayesian analysis

showed that calcium administration had a probability of benefit of

only 4 % for ROSC, 6 % for survival at 30 days and 4 % of the favor-

able neurological outcomes at 30 days.11

The current data available is limited to three randomised clinical

trials in the out-of-hospital setting, which together account for 554

patients.7–8,11 No study showed benefit with calcium administration,

although there was significant clinical heterogeneity among the stud-

ies. Many clinical differences are noticed when comparing both Stue-

ven et al. studies with Vallentin et al.7–8,11 Although all three studies

included patients in the out-of-hospital setting, they were separated

by almost 40 years. Due to the time frame difference, there was

improvement of overall post cardiac arrest care occurred and

changes in the ACLS protocol. While Vallentin et al. used calcium

along with the first and second epinephrine dose despite the

rhythm,11 Stueven et al. used calcium later, during asystole after

atropine,8 or during PEA.7 Also, the doses between the studies were

different. Both Stueven et al. trials7–8 used 500 mg of calcium glu-

conate only once while the most recent clinical trial used up to doses

two of 735 mg of calcium. A total of 285 out of 391 (73 %) of the

patients received two doses.11

We did not include NRSIs in our primary analysis and the analy-

sis to survival to hospital discharge or at 30 days due to serious risk
of bias, mostly due to resuscitation time bias.28 The only NRSI24 that

had been adjusted to time to drug administration was not adjusted as

recommended.28 Nonetheless, the sensitivity analysis for ROSC

including Stiell et al.24 and the RCTs showed neutral effect of calcium

(Figure S4). The analysis including only RCTs also showed neutral

effect of calcium for ROSC (Figure S3). When performing sensitivity

analysis, including all studies, for both ROSC and survival to hospital

discharge or at 30 days (Figure S5 and Figure S6), calcium adminis-

tration was associated with harm. This is likely due to resuscitation

time bias, which occurs when an exposure, such as calcium admin-

istration, is more likely to occur as the cardiac arrest persists. The

fact that prolonged cardiac arrest is associated with poor outcomes

will likely bias the results towards harm.28–30

We could not perform a meta-analysis including studies with no

serious risk of bias for survival to discharge or at 30 days, and for

neurological outcomes at 30 and 90 days. However, the results

and the Bayesian analysis from the last RCT11 show that calcium

may have a neutral or even harmful effect when administered. There-

fore, performing randomized controlled trials may be considered

unethical in this context.

We decided not to include Wang et al. in our quantitative analy-

ses, as they studied a specific group of patients with hyperkalemia

measured during cardiac arrest. This group of patients have formal

indications of intravenous calcium administration during the cardiac

arrest,12 although the most recent guidelines from the AHA do not

recommend routine point-of-care laboratory work-up during cardiac

arrest.12

Although we planned to analyze both OHCA and IHCA sepa-

rately, we could not perform a meta-analysis of IHCA since studies

were at serious risk of bias. However, both types of cardiac arrest

have cardiac causes as the primary etiology, and both present

80 % of the time as PEA or asystole as initial rhythm.31 Causes such

as hyperkalemia, calcium channel blocker intoxication, and hypocal-

cemia are rare. In one study evaluating more than 1,000 causes of

IHCA, less than 1 % was attributed to hyperkalemia and there was

no cardiac arrest due to calcium channel blocker intoxication or

hypocalcemia.32

Our current findings show that calcium has no benefit and can

instead be harmful. Our results do not endorse the indiscriminate

use of calcium in both IHCA and OHCA. Exceptions include specific

causes such as hyperkalemia, hypocalcemia, calcium channel

blocker intoxication or active participation in a clinical study. Our

results are of significance, as current data from a large registry study

showed that 20–30 % of patients in IHCA receive calcium during

resuscitation, and this trend has been increasing since 2016.13



Table 3 – GRADE assessment.

Certainty assessment of patients Effect Certainty Importance

№ of

studies

Study design Risk of

bias

Inconsistency Indirectness Imprecision Other

considerations

Calcium No Calcium Relative

(95 % CI)

Absolute

(95 % CI)

Return of Spontaneous Circulation or Survival at 1 hour

1 randomised trial not serious not serious not serious seriousa none 37/193

(19.2 %)

53/198

(26.8 %)

OR 0.65

(0.40 to

1.05)

76 fewer per 1,000

(from 140 fewer

to 10 more)

����

Moderate

IMPORTANT

Survival to discharge or at 30 days

1 randomised trial not serious not serious not serious seriousb none 10/193

(5.1 %)

18/198

(9.1 %)

OR 0.53

(0.24 to

1.14)

30 fewer per 1,000

(from 49 fewer

to 9 more)

����

Moderate

IMPORTANT

Neurologic outcomes at 30 days

1 randomised trial not serious not serious not serious seriousc none 7/193

(3.6 %)

15/198

(7.6 %)

OR 0.46

(0.18 to

1.15)

47 fewer per 1,000

(from 73 fewer to

12 more)

����

Moderate

IMPORTANT

Neurologic outcomes at 90 days

1 randomised trial not serious not serious not serious seriousd none 7/193

(3.6 %)

18/198

(9.1 %)

OR 0.37

(0.15 to

0.92)

54 fewer per 1,000

(from 76 fewer to

7 fewer)

����

Moderate

IMPORTANT

CI: confidence interval; OR: odds ratio.
a Estimated sample (optimal information size) required around 480 patients per group at least, considering 19.2% of ROSC in the calcium group and 26.8% in the placebo group.
b Estimated sample (optimal information size) required around 646 patients per group at least, considering 5.1 % of survival to discharge or at 30 days in the calcium group and 9.1 % in the placebo group.
c Estimated sample (optimal information size) required around 517 patients per group at least, considering 3.6 % of favorable neurologic outcome at 30 days in the calcium group and 7.6 % in the placebo group.
d Estimated sample (optimal information size) required around 307 patients per group at least, considering 3.6 % of favorable neurologic outcome at 90 days in the calcium group and 9.1 % in the placebo group.
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Limitations

Our systematic review has some limitations. Firstly, we found only

three available RCTs despite a comprehensive search strategy

and only one was considered to have a low risk of bias. Secondly,

we did not perform a search strategy that included grey literature.

However, due to the consistency of our findings and the last pub-

lished RCT,11 we do not believe that any further study would have

changed the results. Thirdly, due to paucity of data, we could not per-

form a meta-analysis with studies with low risk of bias. However,

when analyzing the largest RCT, all the Bayesian posterior probabil-

ity distributions did not show any benefit for neurological outcomes.11

Lastly, we could not analyze IHCA. Nonetheless, as mentioned

above, the causes of cardiac arrest that usually require calcium as

treatment are less than 1 % of the etiologies in IHCA,32 making it

unlikely that the routine use of calcium will have any benefit.

Conclusion

This systematic review does not support the routine use of calcium to

improve outcomes in cardiac arrest. Although the available informa-

tion is not extensive, our study indicates no benefit, but instead may

cause possible harm. Based on this data, further studies should likely

not be advised.

Role of the funding source

This study was not funded by any source.
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