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Editor—Anaesthesiologists are expected to adhere strictly to
the WHO ‘5 Moments for Hand Hygiene’ during patient care,
including tracheal intubation and extubation.! These
moments include before and after touching a patient or their
surroundings, before aseptic procedures, and after patient
bodily fluid exposure. Thus, the hazards of frequent hand
hygiene are an important consideration for
anaesthesiologists.

The presence of a pandemic further highlights these risks;
in particular, the coronavirus disease 2019 (COVID-19)
pandemic has reinforced awareness regarding hazards exac-
erbated by hand hygiene practices and use of personal pro-
tective equipment (PPE). The Centers for Disease Prevention
and Control (CDC) recommends hand decontamination be-
tween each step of donning and doffing PPE.? These practices
increase exposure to a variety of irritants and allergens that
can have deleterious effects on the skin and the individual.
Anaesthesiologists who have suffered from irritant or allergic
contact dermatitis can be subject to incapacitating personal
and professional losses as this ailment may prevent them
from providing direct patient care.’

Survey evidence before COVID-19 suggests that contact
dermatitis affects ~4% of healthcare workers and comprises

70—90% of skin diseases among them.>* Risk stratification is
based on several factors. Those who have a history of atopy are
at higher risk of developing contact dermatitis.®> Although
Black and Hispanic populations may have a higher incidence
of severe atopic dermatitis, studies on skin barrier function in
different racial or ethnic groups have not shown consistent
differences in epidermal structure or the development of
contact dermatitis with exposure to irritants.>® Extrinsic risk
factors for contact dermatitis include prolonged glove use and
hand washing. Thus, the prevalence of dermatitis is expected
to increase during a pandemic as a result of excessive pre-
cautionary measures.>* Hand hygiene techniques have a
broad spectrum of potential adverse effects, ranging from
cutaneous xerosis (abnormally dry skin) to severe allergic or
irritant reactions. Acutely, contact dermatitis may present
with skin erythema, oozing, scaling, crusting, or vesicles
(Fig. 1). If chronic, contact dermatitis can lead to lichenification
and fissures.” About 80% of contact dermatitis is irritant in
nature and the remainder true type IV hypersensitivity re-
actions. Soaps and detergents are a common cause of irritant
contact dermatitis.*

Hand cleansing, while important in maintaining provider
and patient safety, may be excessive during a pandemic and
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potentiate adverse dermatologic outcomes. Excessive use of
an alcohol-based hand rub every 15 min for 8 h for 5 sequential
days increased volunteers’ irritant contact dermatitis scores
and subjective complaints.’ In the context of the COVID-19
pandemic, there was an increased rate of irritant contact
dermatitis associated with hand washing >10 times per day
between January and February 2020 amongst Chinese health-
care workers. Rates of occupational contact dermatitis
amongst 280 healthcare workers were higher in February 2020
(74.5%) than during normal working conditions (31.5%) and
during the severe acute respiratory syndrome (SARS) outbreak
(21.4—35.5%).2 Increased precaution may encompass excessive
hand hygiene practices, which can lead to harmful dermato-
logic effects for the provider.

Another source of potentially avoidable contact dermatitis
may be the excessive use of occlusive gloves. Between January
and February 2020, 542 healthcare workers in Hubei, China
reported that prolonged glove use was associated with skin
damage symptoms such as erythema, maceration, and fis-
sures.” Irritant and allergic components of occlusive gloves
include natural rubber latex, neoprene, elastyrene, nitrile, and
polyvinyl chloride, which may further exacerbate the
condition.’

Anaesthesiologists should seek treatment early to mini-
mise the risk of worsening dermatitis, even though there is
insufficient evidence that healthcare workers with dermatitis
are more likely to transmit infection. Frequent application of
moisturisers and diligent avoidance of identifiable triggers is

Fig 1. Irritant contact dermatitis in an anaesthesiologist after
repetitive hand sanitising that developed in April 2020 during
the coronavirus disease 2019 (COVID-19) pandemic. The contact
dermatitis was complicated by Staphylococcus aureus superin-
fection.

paramount to management. For active therapy of localised
lesions, moderate to high potency topical corticosteroids may
be used as first-line treatment.’® Serous crusting may indicate
bacterial superinfection, which can be confirmed with cul-
tures and treated with topical or oral antibiotics.”

The WHO proposed several strategies to mitigate the
development or exacerbation of irritant contact dermatitis in
the healthcare setting. These strategies include using less
irritating hand hygiene products, avoiding unnecessary hand
hygiene techniques that can cause excess irritation, and
moisturising the skin.’ Frequent hand washing with soap and
water before or after using alcohol-based hand rubs is un-
necessary and may potentiate dermatitis. To minimise skin
exposure to irritants while maintaining proper antisepsis,
cleaning hands with alcohol-based sanitisers is preferred over
antimicrobial soap, which often contains irritating additives
such as iodophors, chlorhexidine, chloroxylenol, and triclo-
san.’ Chlorhexidine can also be found as an additive in
alcohol-based sanitisers and is more likely to cause irritation
when its concentration exceeds 4%.° To mitigate skin damage
from the combined effects of irritants and occlusion, lipid-
based moisturisers should be incorporated into hand hy-
giene practices. Alcohol-based hand rinses containing 1-3%
glycerol promote moisture retention. Additionally, hand
creams containing humectants, fats, and oils can be used in
between patient encounters.’

Diligent hand hygiene is crucial to prevent infection
transmission. However, during the COVID-19 pandemic,
anaesthetists must be mindful to avoid redundant or exces-
sive hand hygiene practices that can result in deleterious
dermatologic complications and subsequent personal and
professional losses.

Authors’ contributions

Literature review and manuscript writing: NZS, ML
Manuscript editing: all authors

Dermatological input: ARL

Topic development: RO

NZS was afflicted with hand dermatitis and has given
permission to reproduce the figure.

Declarations of interest

The authors declare that they have no conflicts of interest.

References

1. Birnbach DJ, McKenty NT, Rosen LF, Arheart KL, Everett-
Thomas R, Lindsey SF. Does adherence to World Health
Organization hand hygiene protocols in the operating
room have the potential to produce irritant contact
dermatitis in anesthesia providers? Anesth Analg 2019; 3:
e182—4

2. Centers for Disease Control and Prevention. Coronavirus
disease 2019 (COVID-19) 2020. Available from: https://www.
cdc.gov/coronavirus/2019-ncov/hcp/using-ppe.html.
[Accessed 21 July 2020]

3. Darlenski R, Tsankov N. COVID-19 pandemic and the skin:
what should dermatologists know? Clin Dermatol. https://
doi.org/10.1016/j.clindermatol.2020.03.012. Advance Ac-
cess published on 24 March 2020.

4. Rashid RS, Shim TN. Contact dermatitis. BMJ 2016; 353:
13299


http://refhub.elsevier.com/S0007-0912(20)30722-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30722-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30722-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30722-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30722-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30722-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30722-4/sref1
https://www.cdc.gov/coronavirus/2019-ncov/hcp/using-ppe.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/using-ppe.html
https://doi.org/10.1016/j.clindermatol.2020.03.012
https://doi.org/10.1016/j.clindermatol.2020.03.012
http://refhub.elsevier.com/S0007-0912(20)30722-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30722-4/sref4

e478 | Correspondence

5. Mei-Yen Yong A, Tay Y-K. Atopic dermatitis: racial and
ethnic differences. Dermatol Clin 2017; 35: 395—402

6. Modjtahedi SP, Maibach HI. Ethnicity as a possible
endogenous factor in irritant contact dermatitis:
comparing the irritant response among Caucasians,
blacks, and Asians. Contact Dermat 2002; 47: 272—8

7. Lan J, Song Z, Miao X, et al. Skin damage among health
care workers managing coronavirus disease-2019. ] Am
Acad Dermatol 2020; 82: 1215—6

8. Lin P, Zhu S, Huang Y, et al. Adverse skin reactions among
healthcare workers during the coronavirus disease 2019

outbreak: a survey in Wuhan and its surrounding regions.
Br ] Dermatol 2020; 183: 190—2
9. World Health Organization. Review of scientific data

related to hand hygiene. In: WHO guidelines on hand
hygiene in health care: first global patient safety chal-
lenge: clean care is safer care. Geneva: World Health Or-
ganization. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK 144044/ Accessed 5 June 2020.

10. Usatine R, Riojas M. Diagnosis and management of con-
tact dermatitis. Am Fam Physician 2010; 82: 24955

doi: 10.1016/j.bja.2020.08.040
Advance Access Publication Date: 2 September 2020

© 2020 British Journal of Anaesthesia. Published by Elsevier Ltd. All rights reserved.

Injury-prone: peripheral nerve injuries associated with prone
positioning for COVID-19-related acute respiratory distress

syndrome

George R. Malik"?*', Alexis R. Wolfe"*!, Rachna Soriano®?, Leslie Rydberg*>,
Lisa F. Wolfe*”, Swati Deshmukh®, Jason H. Ko/, Ryan P. Nussbaum™?*?,
Sean D. Dreyer"*>, Prakash Jayabalan®’, James M. Walter and Colin K. Franz®*>

McGaw Medical Center, Northwestern University Feinberg School of Medicine, Chicago, IL, USA, *Shirley Ryan Ability
Lab (Formerly the Rehabilitation Institute of Chicago), Chicago, IL, USA, *Department of Physical Medicine and
Rehabilitation, Northwestern University Feinberg School of Medicine, Chicago, IL, USA, *The Division of Pulmonary and
Critical Care, Department of Medicine, Northwestern University Feinberg School of Medicine, Chicago, IL, USA, >The Ken
and Ruth Davee Department of Neurology, Northwestern University Feinberg School of Medicine, Chicago, IL,

USA, ®Department of Radiology, Northwestern University Feinberg School of MedicineChicago, IL, USA and ’Division of

Plastic and Reconstructive Surgery, Northwestern University Feinberg School of Medicine, Chicago, IL, USA

*Corresponding author.

**Corresponding author. E-mails: james.walter@northwestern.edu, cfranz@sralab.org

fEqual contributions.

Keywords: acute respiratory distress syndrome; COVID-19; mononeuritis multiplex; neuropathy; peripheral nerve injury;

prone positioning; rehabilitation

Editor—Patients with coronavirus disease 2019 (COVID-19)
who require invasive mechanical ventilation frequently meet
the acute respiratory distress syndrome (ARDS) diagnostic
criteria. Both guidelines and expert opinion recommend 12—-16
h per day of prone positioning for patients with moderate-to-
severe ARDS from COVID-19.? Many of the most severely
affected survivors from COVID-19 are now being discharged
to inpatient rehabilitation hospitals.®> This provides an
important opportunity to assess the long-term sequelae of
prone positioning in this patient population. Here, we
describe 11 patients who were diagnosed with acquired
peripheral nerve injury in association with the use of prone
positioning for COVID-19-related ARDS.

Study approval was granted by the Northwestern Univer-
sity Institutional Review Board. Patients were identified during
their admission to a single rehabilitation hospital (Shirley
Ryan AbilityLab, Chicago, IL, USA). Patients admitted to our
hospital post-COVID-19 were received from 19 separate hos-
pitals. Use of prone positioning while patients were mechan-
ically ventilated was confirmed either through review of
medical records or, when records were not available, interview
with family. For the subset from our academic affiliate,
Northwestern Memorial Hospital, prone positioning was per-
formed by a team of respiratory therapists and nurses trained
in accordance with guidelines set forth by the Intensive Care
Society and Society of Critical Care Medicine. Whenever
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