Data tables - BLS 2001: Potential Harms to Rescuers Scoping Review
Table 1 shows studies that have reported infectious risks associated with resuscitation.
	Category
	Primary Author, Year
	Design/ Setting
	Type of Harm
	Sample Size/Population
	Exposure
	Summary of Harm

	During CPR (infection)
	Bae, 20222
	Case Report, One hospital intensive care unit (ICU), South Korea
	Severe fever with thrombocytopenia syndrome (STS)
PPE – mask and gloves (less than half worn correctly)
	59 healthcare workers exposed to one patient; 17 infected
	Compared to non-infected HCWs, there was a higher
  exposure of infected HCW to bag valve mask ventilation (52.9% vs. 13.0%, p =  0.018) and cardiac massage (35.3% vs. 4.3%, p = 0.034). Any exposure to body fluids was also much higher in the infected group (76.5% vs 30.4%, p = 0.016).
	*Higher proportion infected when doing CPR & BVM

	During CPR (infection)
	Botan, 20223
	Retrospective Cohort, 16 hospitals pediatric  intensive care units (PICU), Turkey
	COVID-19
PPE – eye protection, N95 Mask, Gloves and Gown (approx. 49% used all PPE)
	768 PICU staff; 114 COVID-19 positive healthcare  workers. 62 infected through patient contact.
	768 PICU staff from 16 PICUs and 114 (14.8%)  HCWs were infected. Of the 114, 62 HCWs were infected during patient contact, endotracheal intubation (21%), CPR (9.6%), non-invasive ventilation (12.2%), and other procedures (43.8%). The remaining HCWs were infected due to factors other than patient 45.6%.
	* A higher proportion of patients infected with airway or ventilation than with CPR

	During CPR (infection)
	Brown, 20214
	Retrospective cohort study, One Emergency Medical Service (EMS), USA
	COVID-19
PPE - mask, eye protection, gloves, and a gown. Surgical masks were considered sufficient for treating patients not requiring AGP, but an N95 respirator was required when patients underwent AGPs. HEPA (high efficiency particulate air) filters were added to ventilation bags
	COVID-19 encounters: 1,592 EMS Personnel, 1,383 incidents attended 3,710 personnel-patient interactions (All encounters 1,592, Aerosol Generating Procedures (AGP) 567, non-AGP 1,025)
	30 EMS Personnel tested positive for COVID-19.
  29 of 30 COVID-19 illnesses among EMS providers were not directly attributed to COVID-19 patient encounters. Only 1 case was attributed to a patient encounter involving AGP
	*Single case of transmission involving aerosol-generating procedures

	During CPR (Infection)
	Chalumeau 20055
	Case Report (Hospital in Paris)
	Transmission of Panton-Valentine Leukocidin (PVL)–producing Staphylococcus aureus to a physician
PPE- none
	Furunculosis was exhibited by a physician following resuscitation of an infant with fatal pneumonia (infected with PVL-producing S. aureus)
	Physician attending on a 4-month-old baby with bronchiolitis who subsequently suffered a cardiac arrest. Resuscitation measures included oral intubation, oxygenation, bag-valve-mask ventilation, and chest compressions in the general ward. S.  aureus strains susceptible to methicillin were isolated from samples from 5 other health care workers who had participated in resuscitation along with the physician.
	Possible harm through the transmission of pathogens
  from patient to caregiver (need for personal protection even in situations where benign infections are suspected) 

	During CPR (infection)
	Christian, 20046
	Case Report, One Hospital, Canada
	SARS
PPE - two gowns, two sets of gloves, goggles, a full-face shield (with the exception of RN1 and RN2), shoe covers, hair cover, and NIOSH-approved N95 disposable respirators that were not fit-tested
	9 healthcare workers involved in the resuscitation of 1 SARS patient
	1 confirmed SARS-CoV infection (positive serology), 1 probable case, 1 symptomatic but not meeting case definition
	*Three cases of potential transmission from exposure of 9 HCWs

	During CPR (infection)
	Ghazali, 20209
	Four Case series, EMS, France
	COVID-19
Case #1 PPE – glasses and surgical mask worn by physician, no PPE worn by Nurse or EMS.
Case #2 – PPE – not reported
Case #3 – PPE – not reported
Case #4 – PPE – not reported
	Case #1, CPR and Intubation, 2 of 4 HCWs positive for COVID-19, 
Case #2, non-invasive ventilation and oxygen
  administered, 1 of 4 HCWs infected, 
Case #3, patient intubated with a difficult airway, 1 of 4 HCWs infected, 
Case #4, patient administered oxygen, no EMS infected, one ED nurse infected on arrival.
	This was a case series with only 1 of 4 cases receiving CPR; in that case, 2 of the 4 EMS personnel became infected.
	* Four respiratory cases, one with CPR 50% infection, three other cases involving aerosol-generating procedures 25%
  infection

	During CPR (infection)
	Kim, 201511
	Case Report, One Hospital, South Korea
	Severe fever with thrombocytopenia syndrome (STS)
PPE – None of the HCWs used a face shield or goggles 9 HCWs wore a surgical mask, 5 wore gloves, and 3 wore a surgical mask and gloves.
	27 healthcare workers were exposed to 1 STS patient. 7 were involved in CPR.
	Infection rate 15% (4/27) overall, 57% (4/7) among those involved in CPR.
	*Higher proportion of infected when doing CPR

	During CPR (Infection)
	Liu 200913
	Retrospective case control study (in Armed Forces Hospital- Beijing, China)
	SARS infection
PPE - Two kinds of personal protective equipment were
studied, face protection and body protection. Six categories
of most often used masks were identified from the
participating staff: disposable mask, surgical mask,
12-layer cotton surgical mask, 16-layer cotton surgical
mask, N95, and higher-level protective respirator.
	477 completed questionnaires. 51 from infected staff and 426 from uninfected controls. Case group: HCWs diagnosed as probable SARS cases admitted between March and May 2003. Controls-eligible uninfected HCWs who worked in the same hospital and had self-reported exposure to SARS patients between March and May 2003.
	Performing chest compression (or intubation,
  which is highly correlated), contact with respiratory secretion, and emergency care experience were considered risk factors for acquiring SARS infection. Contact: chest compressions (OR 4.52), 95% CI (1.08–18.81), P value 0.031 
Contact: respiratory secretions (OR 3.27), 95% CI (1.41–7.57), and P value 0.006. 
Contact: intubation Contact: chest compression-correlation coefficient 0.201 and P value <0.001
	Exposure to high-risk procedures (chest
  compression) and contact with respiratory secretions are significant risk factors for SARS infection among HCWs

	During CPR (infection)
	Soni, 202117
	Retrospective Cross-sectional Survey, designated area of New Delhi, India
	COVID-19
PPE – Level 3 (not further described)
Noted that 3% of HCWs had a breach of PPE during CPR 
	393 healthcare providers working in COVID- 19 designated areas (197 CPR group, 196 control group)
	15/393 were infected. 5/197 (2.53%) in the CPR group vs 10/196 (5.10%) in the control group developed COVID-19, p value: 0.3
	*No significant difference in proportion of infected doing CPR vs. no-CPR





Table 2 presents studies reporting risks associated with electrical exposure, including defibrillation during resuscitation.
	Category
	Primary Author, Year
	Design/ Setting
	Type of Harm
	Sample Size/Population
	Exposure
	Summary of Harm

	During CPR (Shock)
	Deakin, 20157
	Prospective, Clinical testing, In-Hospital, UK
	Hands-on defibrillation using Class 1 electrical insulating gloves
	49 patients undergoing elective cardioversion, 67 shocks analyzed with rescuer's hands placed firmly on the midpoint of the patient's sternum. 
Pads in Anterior-Lateral position.
	The rescuers perceived zero out of 67 shocks. All leakage from shocks reaching the rescuer, irrespective of energy (150J, 200J, or 360J), were well below the safe threshold of 1 mA; the highest recorded was 38 micro Amp (0.038 mA).
	*no harm

	During CPR (Shock)
	Lloyd, 200814
	Prospective clinical testing in a hospital in the USA
	Safety of hands-on defibrillation (leakage voltage and current to rescuers while compressing the chest of patients receiving external biphasic shock). Provider wearing polyethylene medical gloves.
	43 Patients undergoing elective cardioversion for persistent atrial fibrillation or flutter, and those undergoing invasive electrophysiology studies who were likely to need external cardioversion or defibrillation during the procedure. Self-adhesive pads placed in the anterior-posterior position. 1-4 HCWs (all co-investigators acted as mock rescuers) wearing polyethylene medical gloves simulated manual chest compressions on the patient, standing on the patient's right side. The rescuer's palm was placed adjacent to the anterior shocking electrode. Rescuer-Patient-Circuit established. The electrode placed in the patient's posterior left shoulder served as the "voltage source," and the electrode on the rescuer's anterior thigh served as the "load".
	43 hands-on shocks in 39 patients. 4 shocks at 100J, 27 at 200J, and 8 at 360J. None of the 43 hands-on shocks were perceptible to the rescuers. 7 of 43 hands-on shocks did not produce sufficient leakage current to trigger the oscilloscope. 36 hands-on shocks were analysed using oscilloscope measurements. The duration of the defibrillation shocks was 15 ms. Voltage between the rescuer's hand and the return pathway on the thigh was 5.8 +/-5.8 V (range 0.280 to 14.1 V). Leakage current through the rescuer simulating compressions was 283 +/- 140 micro Amp (range 18.9 to 907 micro Amp). Mean leakage energy was 24 ± 12 µJ (range 0.07 to 95 µJ), which was below the safe threshold of 1 mA ).
	*No harm. 

	During CPR (Shock)
	Petley, 201916
	Prospective, Clinical testing, In-Hospital, UK
	Hands-on defibrillation comparing Implantable cardioverter-defibrillators (ICD), Transvenous (T-ICD), and Subcutaneous (S-ICD). A measurement device on chest replicating potential shock through hands if they were pressed against chest.
	25 patients (13 T-ICD, 12 S-ICD) underwent ICD testing with a measurement device placed on the patient's chest to determine the current leakage a rescuer may experience if their hands were pressed against the chest.
	measured current leakage for S-ICD devices was found to be significantly higher than current from T-ICDs (Median RMS 135 mA (range 90.7– 164.0 mA) vs 31 mA. Both were in excess of the safe threshold of 1 mA.
	*Potential for harm. 

	During CPR (Shock)
	Stockwell 200918
	Case Report (Hospital in the UK)
	Nerve injury (ulnar & median nerve) to a rescuer by a shock delivered from an ICD during chest compressions. Rescuer wearing latex-free Nitrile gloves.
	The rescuer experienced a shock during cardiac compressions in a patient with end-stage hypertrophic cardiomyopathy with an entirely normally functioning ICD in situ.
	PEA cardiac arrest followed by VF, for which the ICD discharged spontaneously. New, persistent paraesthesiae in the left little finger, half the ring finger, and over the distal palm about 30–60 min later. Transient mild sensory loss affecting the left index and middle fingers experienced for a day. 10 days post injury, demonstrated small sensory nerve action potentials from the left little finger (ulnar), middle finger, and index
fingers (median) indicating peripheral nerve damage. Symptoms persisted for 6 months.
	*Potential for harm 

	During CPR (Shock)
	Wight, 201919
	Prospective, Clinical testing, In-Hospital, USA
	Hands-on defibrillation using polyethylene drapes, where current leakage measurement was conducted with a device on the patient’s chest on the drape, with a subset of cases with rescuers bare hands in place on the drape.
	33 patients undergoing elective cardioversion, 23 shocks (18 shocks 200J, 5 shocks 360J). A measurement device on the patient's chest to measure leakage. Pads in Anterior-Posterior position.
	All leakage was below the International Electrotechnical Commission (IEC) safe threshold of 3.5 mA RMS and 5.0 mA peak. 0 out of 10 shocks (8 at 200J and 2 at 360J) were perceived by a hands-on rescuer.
	*no harm

	During CPR (Shock)
	Wight, 202220
	Prospective, Clinical testing, In-Hospital, USA
	Hands-on defibrillation using polyethylene drapes. No rescuer touching patient, measurement device on chest on top of the drape replicating potential shock through hands.
	20 patients undergoing elective cardioversion; 20 shocks delivered at 200J. Two types of measurement devices: one on the patient's chest to measure leakage at the chest, and one simulating the potential current transferred to a rescuer's body. Pads in Anterior-Posterior position.
	Used a drape that had been stretched by 30 minutes of CPR on a mannequin, and the same drape was used for all 20 shocks. All leakage measured by both devices was below the IEC safe threshold of 3.5 mA RMS and 5.0 mA peak.
	*no harm









Table 3 presents studies reporting physical risks associated with attempted resuscitation.
	Category
	Primary Author, Year
	Design/ Setting
	Type of Harm
	Sample Size/Population
	Exposure
	Summary of Harm

	En-route to arrest (fractures)
	Andelius, 20211
	Retrospective survey of responders, Real-world community setting, Denmark
	Physical traumatic injury
	1665 suspected OHCAs to which 9574 citizen responders either accepted or accepted and then declined the alert and received the survey.
	Of the 7,334 citizen responders who answered questions about injuries, 99.3% reported no injury, while 0.3% felt at risk and 0.4% experienced some degree of injury. Only one responder with an injury required hospital treatment (an ankle fracture), while the remaining 25 responders with minor injuries did not require medical care.
	*low rate of traumatic injury en route to OHCA

	En-route to arrest (cuts while retrieving AED)
	Ng, 202215
	Retrospective survey of responders, Real-world community setting, Singapore
	Physical traumatic injury
	88 participants who responded to an OHCA in the past 12 months, 45 attempted to retrieve an AED
	24 (53%) of the 45 responders who attempted to retrieve an AED were injured from breaking glass in locked cabinets. No responder required treatment at a clinical or hospital for their injuries, suggesting injuries were minor.
	*harm from breaking glass in locked cabinets





Table 4 shows studies that have reported risks associated with water exposure, including resuscitation of a drowning victim.
	Category
	Primary Author, Year
	Design/ Setting
	Type of Harm
	Sample Size/Population
	Exposure
	Summary of Harm

	En-route to arrest (drowning)
	Franklin, 20198
	Retrospective cohort study of Royal Life Saving National Fatal Drowning Database, Australia
	Drowning
	51 rescue-related fatal drowning cases in 10 years reported in the Royal Life Saving National Fatal Drowning Database - Bystander-attempted rescues confirmed through coronial inquiry (2006 - 2015)
	45 people drowned while attempting to rescue a person in an aquatic environment between 2006 and 2015. 6 people drowned in the rescue of animals. The majority of rescue-related drowning deaths were family members (51%), male (82%), aged between 18 and 44 (60%).
	* Evidence for harm

	En-route to arrest (drowning)
	Isın, 202110
	Retrospective analysis of media reports, Turkey
	Drowning
	237 rescue-related fatal drowning cases in 5 years reported in the media attributed to bystander attempted rescues (2015 - 2019)
	237 people drowned while trying to attempt rescue of a person in an aquatic environment over a 5-year period between 2015 and 2019. Annual mortality rates attributed to bystander rescuer drowning ranged from 0.04 to 0.08 per 100,000. The majority of rescue related drowning deaths were male (90%), aged between 15 - 44 (69%)
	* Evidence for harm

	En-route to arrest (drowning)
	Lawes, 202012
	Retrospective cohort study of Surf Life Saving Coastal Fatality Database, Australia
	Drowning
	67 rescue-related fatal drowning cases in 15 years from Surf Life Saving Coastal Fatality Database - - Bystander-attempted rescues confirmed through coronial inquiry (2004-2019) 
	67 people drowned while trying to attempt rescue of a person in an aquatic environment over a 5-year period between 2004 and 2019. A crude fatality rate attributed to bystander rescuer drowning of 0.02 deaths per 100,000 population. The majority of deaths were family members (69%), male (68%), aged between 18-44 (69%)
	* Evidence for harm
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