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Ke uestion

KQ10: Should health workers to patients with Ebola or Marburg disease be sprayed versus not
sprayed during doffing of personal protective equipment (PPE)?

Methods Summary
This is one of a series of rapid reviews answering 12 key questions related to three themes on

infection prevention and control measures for filoviruses: (i) transmission/exposure (n=3
questions), (ii) personal protective equipment (PPE) (n=5), and (iii) decontamination and
disinfection (n=4). Data sources include Medline, Embase, bio/medRxiv pre-print servers, Global
Medicus Index, Epistemonikos, China National Knowledge Infrastructure (CNKI) and Wangfang
database. We used an automation tool (CAL® tool) for titles/abstracts screening for relevant
systematic reviews and primary comparative studies. Full-text screening, data extraction, risk of bias
assessment, and GRADE (Grading of Recommendations Assessment, Development and
Evaluation) for the certainty of evidence were completed independently by two reviewers with any
disagreements resolved by consensus, with arbitration by a third reviewer, when needed.

Findings
A total of 164 studies were screened in the CAL tool software and 32 studies were included for full-
text screening. A list of excluded studies with reasons for exclusion can be found in Appendix 1 and

the eligibility criteria for each question is in Appendix 2.

Two studies were included. One non-randomized parallel group simulation study' assessed viral self-
contamination after health care workers performed a 16-step Ebola virus PPE doffing protocol.
Participants were assigned to extra glove sanitization through spraying of the hands with
hypochlorite solution or use of an alcohol-based hand rub (ABHR). The level of surrogate viruses,
MS2 and bacteriophage @6, on the hands, face or scrubs of health care workers was ascertained
following inner glove removal (Table 2). Overall, there was no detectable transfer of enveloped
bacteriophage @6 for any participants and the certainty of evidence was judged to be very low
comparing the effects of hypochlorite spray and ABHR for prevention of @6 transfer (Appendix 3).
Additionally, there was low certainty of evidence that additional glove sanitization with hypochlorite
prevented transfer of MS2 compared to ABHR (Appendix 3).

One retrospective cohort study” assessed the level of Ebola virus IgG antibody and prior exposure
events among returned responders of the 2014-2016 West African Ebola epidemic. The study
collected information on personal protective equipment used, including whether removal of Ebola
PPE was performed with or without chlorine spray. Although reported in Table 3, the data is
unreliable due to collinearity between use of spray and health care worker role. Almost all
participants who reported performing clinical work used spray and almost all participants who did
not use spray reported having a role in laboratory work. The difference in the likelihood of exposure
between these two occupational groups makes it impossible to analyze the independent effect of
spraying the PPE with chlorine. The overall certainty of evidence for the effectiveness of spraying
PPE with chlorine prior to PPE removal to mitigate the risk of Ebola virus transmission was judged
to be very low (Appendix 4).



Table 1. Characteristics of Included Studies

Citation | Study Funding Virus Setting # Total | # Health | Description | Study Objectives [as
[Author, | Design Source Species Health Care of Health reported by study
Year] Workers | Facilities Worker authors]
Care/contact
with patients
Casanova, | Non- Non-profit | Mixture of | Patient 15 HCWs |1 Mixture of The goal of this research
2016, " randomized | organization | MS2 (non- | roomina from an virus was to assess viral self-
simulation (CDC) enveloped | large Ebola surrogate contamination of skin and
study virus tertiary care | care team applied to clothes during a standard
surrogate) | academic (11 RNs tour PPE sites | EVD PPE doffing protocol
and D6 medical and 4 on HCWs to | performed by trained HCWs
(enveloped | center MDs)* simulate using PPE artificially
virus contamination | contaminated with 2
surrogate) through surrogate viruses: MS2 (a
suspended droplet surrogate for non-enveloped
in exposure human viruses) and
phosphate- during patient | bacteriophage 6 (a
buffered care® surrogate for enveloped
saline viruses such as Ebola)
Houlihan, | Retrospective | Non-profit | Level of West Africa | 268 Not Risk of Ebola | The aim of this project was
2017, cohort study | organization | Ebola virus | 2014-2016 | UK/Irish | reported virus disease | to assess the prevalence of
(Wellcome | IgG (94% workers exposure/ asymptomatic or pauci-
Trust) antibody participants | who transmission | symptomatic infection, and
(indicator | Sierra responded ranged from | of exposure events, among
of previous | Leone, to 2014- high risk returned responders to the
infection) | 4.5% 2016 (n=1, 0%) to | West African Ebola
Libetia, West very low epidemic 2014-2016
1.1% African (n=27, 10%)
Guinea) Ebola risk
epidemic”

Abbreviations: HCW, health care workers, MD, medical doctor, PPE, personal protective equipment, RN, registered nurse




Members of the Ebola team were > 18 years of age and had undergone extensive training in a simulation laboratory in the use of
EVD-specific PPE, including donning and doffing.

Mixture (25 L in 5 drops of 5 uL) was applied to 4 sites: (1) the palm of the dominant hand, (2) the shoulder of the gown opposite
the dominant hand, (3) the top side of the face shield on the same side as the dominant hand, and (4) the toe of the rubber boot
opposite the dominant hand.

Roles included clinical (physician/nurse), laboratory, research, as well as management/operations, trainer, epidemiologist,
community engagement/tracing, WASH staff, finance, engineer, pharmacist, and social worker/burial team/information
technology/journalist/visitor/logistician/nutritionist.



Table 2. Summary of Findings: Transfer of Phi6 or MS2

with sprayed

Study | Intervention Comparator(s) Outcome in | Outcome in Quality GRADE Notes
details | (Spraying with (No spraying with Intervention control Assessment’
chlotine chlorine solution prior to group group
solution prior removing PPE)
to removing
PPE)
Transter of ©6 (n/N, %) to inner gloves, hands, face or scrubs following doffing protocol
Casanova, Doffing Doffing protocol with | 0/5, (0%) 0/10, (0%) Moderate 10]00) Hypochlorite
2016, " protocol with alcohol-based hand risk of bias Very low spray or ABHR
extra glove rub for extra glove use for extra
sanitization sanitization® hand
with sprayed sanitization was
hypochlorite the only
sanitizer” alteration
between doffing
protocols
Transter of MS2 (n/N, %) to inner gloves following doffing protocol
Casanova, Doffing Doffing protocol with | 0/5, (0%) 8/10, (80%) Moderate OO0 Hypochlorite
2016, protocol with |  alcohol-based hand risk of bias Very low spray or ABHR
extra glove rub for extra glove use for extra
sanitization sanitization® hand
with sprayed sanitization was
hypochlorite the only
sanitizer” alteration
between doffing
protocols
Transter of MS2 (n/N, %) to hands following doffing protocol
Casanova, Doffing Doffing protocol with | 1/5, (20%) 0/10, (0%) Moderate 1000) Hypochlorite
2016, ! protocol with alcohol-based hand risk of bias Very low spray or ABHR
extra glove rub for extra glove use for extra
sanitization sanitization® hand

sanitization was




Study | Intervention Comparator(s) Outcome in | Outcome in Quality GRADE Notes
details | (Spraying with (No spraying with Intervention control Assessment’
chlorine chlotine solution priot to group group
solution prior removing PPE)
to removlng
PPE)
hypochlorite the only
sanitizer” alteration
between doffing
protocols
Transter of MS2 (n/N, %) to face following dofting protocol
Casanova, Doffing Doffing protocol with | 0/5, (0%) 0/10, (0%) Moderate OO0 Hypochlorite
2016, ! protocol with alcohol-based hand risk of bias Very low spray or ABHR
extra glove rub for extra glove use for extra
sanitization sanitization® hand
with sprayed sanitization was
hypochlorite the only
sanitizer” alteration
between doffing
protocols
Transter of MS2 (n/N, %) to scrubs following dofting protocol
Casanova, Doffing Doffing protocol with | 1/5, (20%) 0/10, (0%) Moderate OO0 Hypochlorite
2016, ! protocol with alcohol-based hand risk of bias Very low spray or ABHR
extra glove rub for extra glove use for extra
sanitization sanitization® hand
with sprayed sanitization was
hypochlorite the only
sanitizer” alteration
between doffing
protocols

Quality assessment of studies was completed using the ROBINS-I tool for non-randomized studies.
For each glove sanitizing step in steps 1-12 of the 16-step doffing protocol, liquid hypochlorite (Fuzion Healthcare
Disinfectant, Clorox Co., Pleasanton, CA) at a concentration of 1850 ppm was sprayed onto gloves. The final hand hygiene

steps (Steps 13 and 106) that called for sanitizing bare hands were performed using ABHR.




c. For each glove sanitizing step in steps 1-12 of the 16-step doffing protocol, 70% ethanol gel was applied to gloves. The final
hand hygiene steps (Steps 13 and 16) that called for sanitizing bare hands were performed using ABHR.



Table 3. Summary of Findings: Infection with Ebola virus

Study | Intervention Comparator(s) Outcome in | Outcome in Quality GRADE Notes
details | (Spraying with (No spraying with Intervention control Assessment’
chlotine chlorine solution prior to group group
solution prior removing PPE)
to removing
PPE)
IgG antibody against Ebola Virus [as an indicator of previous infection]
Houlihan, | PPE removal | PPE removal without 33/132, 7/98, (7.1%) | High risk of 1000 Authors did not
2017, 2 with chlorine chlorine spray (25%) bias (6/9 star Very low include PPE
spray rating) removal in their

analysis since
method of PPE
removal was
almost collinear
with HCW role.
Almost all
HCWs in clinical
roles were
sprayed with
chlotine and had
assistance, and
almost all
HCWs in
laboratory roles
were not
sprayed and
removed PPE
without
assistance.

a.

Quality assessment of studies was completed using the Newcastle Ottawa Scale (NOS) for observational studies. 7-9 stars was
judged to be low risk of bias, 4-6 high risk of bias, and 0-3 stars very high risk of bias.
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Appendix 2. Eligibility Criteria

Question (10): Should health workers to patients with Ebola or Marburg disease be sprayed versus
not sprayed during doffing of personal protective equipment (PPE)?

Population

Staff in HCF, ETU and community (e.g., burial teams)

Background interventions

Varies by organization. WHO recommends staff remove PPE in correct order,

(Standard of care) no spraying

Intervention Staff spraying with chlorine solution prior to removing PPE

Comparator(s) No Staff spraying with chlorine solution prior to removing PPE

Outcome Adverse effects associated with chemical exposure, infection with Ebola virus

or Marburg, bealth worker confidence

Potential effect modifiers

Decontamination method and the types of PPE, Chlorine concentration, chlorine

bpe

Setting

Health Care Facilities, ETU
*Contexts to consider: ETU use vs. healthcare facility; outbreak vs readiness

vs. high alert scenatio.




Appendix 3. GRADE Assessment: Transfer of Phi6 or MS2

Ne of Study . . . . .. . . chlorine spray of no chlorine
rsKetbis oterconsicerafons ) of PPE

Transfer of Phi6 to inner gloves, hands, face or scrubs following doffing protocol

Certainty assessment

Ne of patients

Relative
(95% Cl)

Absolute
(95% Cl)

-

1 obsseurj\s?ggnal not serious? not serious® serious® very seriousd none 0/5 (0.0%) 0/10 (0.0%) not estimable - @ (ng% O
Transfer of MS2 to inner gloves following doffing protocol
1 obssenrj\éaiggnal not serious? not serious® seriouse very serious none 0/5 (0.0%) 8/10 (80.0%) not estimable - @ g ? O
y low
Transfer of MS2 to hands following doffing protocol
1 obs:nrj\gggnal not serious? not serious® seriouse very seriouss none 1/5 (20.0%) 0/10 (0.0%) not estimable - @ 9 Q O
ery low
Transfer of MS2 to face following doffing protocol
1 obssenrjvdaiggnal not serious? not serious® seriouse very serious¢ none 0/5 (0.0%) 0/10 (0.0%) not estimable - @ gy% O
Transfer of MS2 to scrubs following doffing protocol
1 obs:nrj\gggnal not serious? not serious® seriouse very seriouss none 1/5 (20.0%) 0/10 (0.0%) not estimable - @ O O O

Very low

Cl: confidence interval

Explanations

a. The overall risk of bias rated to be "moderate” using the ROBINS-I tool for non-randomized studies. The study was judged to be of low risk of bias for all but one domain. One domain was rated at moderate risk of bias due to a lack of blinding of the

participants of the intervention and the trained monitor guiding participants through the doffing process.
b. Judged to be not serious as there was only one relevant study for this outcome.
c. Downrated once due to simulation study. Phi6 is a surrogate for enveloped viruses such as Ebola.

d. No events in either group, very small sample size and optimal information size (OIS) not met.
e. Downrated twice due to simulation study and use of MS2 as surrogate agent (non-enveloped virus surrogate).
f. Few events, very small sample size and OIS not met.

g. Only one event, very small samples size and OIS not met.



Appendix 4. GRADE Assessment: Infection with Ebola virus

Infection with Ebola Virus

Certainty assessm

Ne of Study . . . . - . . chlorine spray of no chlorine
rsKetbis oterconsicerafons ) of PPE

Ne of patients

Relative
(95% Cl)

Absolute
(95% Cl)

-

1

observational
studies

serious?

not serious®

not serious

seriouse

none

33/132 (25.0%)

7/98 (7.1%)

RR3.52
(1620 7.58)

180 more per
1,000
(from 44 more
to 470 more)

®O00O

Very low

Cl: confidence interval; RR: risk ratio

Explanations

a. Risk of bias was judged to be high using the Newcastle Ottawa Scale. The study was awarded 6/9 stars based on use snowball sampling for a convenience sample, relying on self-reports for ascertainment of exposures and lack of reporting of details on

PPE equipment or doffing protocols used between HCW roles.

b. No inconsistency detected as only one study included for this outcome.

c. Optimal information size not met and not a large sample size.



