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Arlington Virginia 22209, USA In the wake of the coronavirus pandemic, the critical limb ischemia (CLI) Global Soci-
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ety aims to develop improved clinical guidance that will inform better care standards

Funding information to reduce tissue loss and amputations during and following the new SARS-CoV-2 era.
The Global CLI Society X L . X X . .
This will include developing standards of practice, improve gaps in care, and design
improved research protocols to study new chronic limb-threatening ischemia treat-
ment and diagnostic options. Following a round table discussion that identified

hypotheses and suppositions the wound care community had during the SARS-
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CoV-2 pandemic, the CLI Global Society undertook a critical review of literature using
PubMed to confirm or rebut these hypotheses, identify knowledge gaps, and analyse
the findings in terms of what in wound care has changed due to the pandemic and
what wound care providers need to do differently as a result of these changes. Evi-
dence was graded using the Oxford Centre for Evidence-Based Medicine scheme.
The majority of hypotheses and related suppositions were confirmed, but there is
noticeable heterogeneity, so the experiences reported herein are not universal for
wound care providers and centres. Moreover, the effects of the dynamic pandemic
vary over time in geographic areas. Wound care will unlikely return to prepandemic
practices. Importantly, Levels 2-5 evidence reveals a paradigm shift in wound care
towards a hybrid telemedicine and home healthcare model to keep patients at home
to minimize the number of in-person visits at clinics and hospitalizations, with the
exception of severe cases such as chronic limb-threatening ischemia. The use of tele-

medicine and home care will likely continue and improve in the postpandemic era.
KEYWORDS

chronic limb-threatening ischemia, COVID-19, SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2, wound care

at 5 years.®*31* Among European patients, male sex, obesity, the 65-

Chronic limb-threatening ischemia (CLTI) is a devastating condition
found in 6.5 million patients in the United States, Japan, and
Europe.? The terminology change from the term critical limb ische-
mia (CLI) towards CLTI is to distinguish between CLI, which implies
that there are minimum threshold values for impaired perfusion, and
CLTI, which recognizes that the impaired perfusion occurs on a con-
tinuum.®>* Previously, CLI, included hemodynamic data such as an
ankle brachial index (ABl) of =< 0.3,

pressure < 50 mmHg, a toe pressure < 30 mmHg, and toe brachial

absolute  ankle

index < 0.3.>° The ABI can be falsely elevated in patients with diabe-
tes; consequently, the original definition of CLI presented at an Inter-
national Vascular Symposium in 1982 specifically excluded diabetics.”

CLTI is the end stage
(e.g., Rutherford Category 4-6 or Fontaine Class Il and IV; peripheral

of peripheral arterial disease
arterial disease [PAD]) and is a clinical syndrome characterized by rest
pain, gangrene, and ischemic ulceration and associated with limb loss
and increased mortality.2~° It is important to distinguish CLTI, a pro-
gressive and insidious process developing over weeks to months, from
acute limb ischemia, typically occurring within 0-14 days and usually
due to embolus or thrombosis. With diabetes, CLTI may present with
ulceration and gangrene and no claudication or rest pain history.
Revascularization is required to restore blood flow to the limb, and up
to 75% of patients are indicated for endovascular therapy, but ampu-
tation rates remain unsettlingly high, with as many as 20% of patients
requiring an amputation at 1 year.%?>!? The mortality risk following
diagnosis is 24% at 1 year and 60% at 5 years.'2 Poor outcomes com-
pound the reduced quality of life and high pain experienced by
patients with CLTI, with 25% dead at 1 year and more than 60% dead

67 year age group, and having high cholesterol and triglycerides have
been found to be associated with a CLTI diagnosis.'> Amputation
rates due to CLTI are disproportionately higher among racial and eth-
nic minorities. A univariate model was developed based on data col-
lected from 88,346 White patients (7.2% of whom had a below-knee
amputation [BKA]) and 23,115 Black patients (12.3% of whom had a
BKA).¥® Among both racial groups, 6465 patients also identified as
Hispanic. Univariate analysis revealed that black race (odds ratio 1.93,
95% Cl 1.84-2.03) and Hispanic ethnicity (odds ratio 1.62, 95% ClI
1.51-1.73) had a significantly higher risk of having a BKA compared
to the White reference group (p < 0.001).2° The financial costs of CLTI
may be as high as $12 billion a year among Medicare patients.”*”

Under normal circumstances, managing CLTI and preventing limb
loss is extremely challenging. In addition to CLTI management, a multi-
disciplinary team approach can offer an intensive prevention strategy
(that includes patient education, foot care, and therapeutic footwear)
to avoid a significant number of amputations.'® The multidisciplinary
team is part of the global transition from clinic-centred to patient-
centric health care in chronic diseases that require involvement of
multiple specialties.? At the end of the 20th century, collaboration
between vascular surgery and podiatry demonstrated economic bene-
fit.2°

Since March 2020, health systems have been overburdened by
the SARS-CoV-2 pandemic, with wound care sometimes being a casu-
alty of lockdowns that deemed these potentially limb-preserving ser-
vices to be ‘nonessential’.?* As of 21 October 2021, there have been
more than 242 million confirmed global diagnoses of coronavirus and
at least 4.9 million known global deaths. Yet the uncalculated toll of

the SARS-CoV-2 pandemic on wound care may not be known for
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years to come, and a ‘pandemic within a pandemic’ is foreboding, with
healthcare providers worried over future increases in mortality rates
and amputations as a result of wound care centres closing, services
being disrupted, and patients staying home and avoiding medical
attention (and risk of SARS-CoV-2 infection).?1 2%

Given the uncertainty over when the pandemic will end, the CLI
Global Society Wound Care Committee began an important dialogue to
understand the impact of SARS-CoV-2 pandemic on the CLTI population,
especially with tissue loss, and analyse the available evidence regarding
impact of the pandemic. Since health care will likely never return to
prepandemic practices, the CLI Global Society aims to develop improved
clinical guidance that will both inform better care standards to reduce tis-
sue loss during the new SARS-CoV-2 era, develop standards of practice,
improve gaps in care, and design improved research protocols to study
new CLTI treatment and diagnostic options. Following a round table dis-
cussion that identified hypotheses and suppositions the wound care
community had during the SARS-CoV-2 pandemic, the CLI Global Soci-
ety Wound Care Committee undertook a critical review of literature to
confirm or rebut these hypotheses, identify knowledge gaps, and analyse
the findings in terms of what in wound care has changed due to the pan-
demic and what wound care providers need to do differently as a result

of these changes.

2 | MATERIALS AND METHODS

The CLI Global Society Wound Care Committee organized a round table
discussion on the likely impact of the pandemic on CLTI patients on
6 January 2021. The discussion was distilled into hypotheses and ancil-
lary suppositions grouped by the following subjects: SARS-CoV-2 status,
amputations, pressure injuries (Pls), patient visit frequency (outpatient
wound care centres/clinics), telemedicine, and home health care.

A literature search was carried out on PubMed using the search
string: (COVID impact) AND [(chronic limb-threatening ischemia) OR
(critical limb ischemia) OR (ischemia) OR (amputations) OR (pressure
wounds) OR (pressure injuries) OR (pressure ulcers) OR (wound care)
OR (diabetic wounds) OR (diabetic ulcers) OR (outpatient services) OR
(home healthcare) OR (telemedicine)] AND [(COVID-19) AND
((chronic limb-threatening ischemia) OR (critical limb ischemia) OR
(ischemia) OR (amputations) OR (pressure wounds) OR (‘pressure
wounds’ pressure injuries) OR (‘pressure injuries’ pressure ulcers) OR
(‘pressure ulcers’) OR (wound care) OR (‘wound care’) OR (diabetic
wounds) OR (diabetic ulcers) OR (outpatient services) OR (home
health care) OR (telemedicine))].

We screened article abstracts for their relevance to CLTI, tissue
loss, and/or wound care, and we included general articles about
changes made to health care or other areas of medicine during the
pandemic that could still be applicable to CLTI and wound care. Few
articles were returned from our initial search that were relevant to the
impact of COVID on home healthcare; therefore, we did a separate,
more generalized search using the terms: home AND healthcare, for
articles published since 2020, which then returned articles relevant to

the pandemic.
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We chose studies or papers mainly on content related to a
hypothesis or supposition. Where there were choices, we focused on
higher level of evidence studies (e.g., a full-length published cross-
sectional study versus published correspondence or a research letter,
or editorial). Pre-print articles not indexed on PubMed were not
included. Each paper or study was rated according to the Oxford Cen-
tre for Evidence-Based Medicine scheme (https://www.cebm.ox.ac.
uk/resources/levels-of-evidence/ocebm-levels-of-evidence) but was

not assessed further.

3 | RESULTS
Table 1 summarizes the overall graded evidence we found in relation

to hypotheses and suppositions.

3.1 | SARS-CoV-2 status

3.1.1 | Hypotheses

1. No universal approaches in regard to testing of patients or staff

2. Many staff members and providers (facilities) are very concerned
that they will become infected by patients

3. Some facilities assume that patients are virus positive (especially
for high risk or emergent procedures)

4. Polymerase chain reaction testing is the most widely used form of
testing; rapid testing is not being widely used due to accuracy

concerns

e Early in the pandemic, healthcare facilities in the hardest-hit areas
of the world developed procedures to protect their healthcare
workers from SARS-CoV-2 infection. In Italy, for example, patients
wishing to access an outpatient facility, such as the angiology unit,
were not allowed to enter until the reception nurse, equipped with
personal protective equipment (PPE), had taken their temperature
and provided them with a mask and hand sanitizing gel.?* The
patients were then given a questionnaire on their health condition,
particularly focused on signs and symptoms typical of SARS-CoV-2
as part of their flowchart procedures. Once admitted, patients had
to socially distance from one another (1 m). Patients possibly
infected with SARS-CoV-2 were sent to the Infectious and Tropical
Diseases Unit for further evaluation, whereas patients with a fever
but not suspected of infection were sent home and invited to call
their general practitioner/primary care practitioner or paediatrician
or the regional toll-free number, if their symptoms worsened. Only
1 person accompanying each patient was allowed in the facility
and only when absolutely necessary. If overcrowding happened,
patients were asked to wait outside the facility until called. Once
admitted, patients underwent the scheduled examination during
which they were asked to keep their heads turned away from the
operator, when possible, to avoid close face-to-face contact. At

the end of the visit, patients were invited to wait for the report in
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TABLE 1 Summary of evidence-based status of each hypothesis and supposition on the impact of the SARS-CoV-2 pandemic on the
population with chronic limb-threatening ischemia and wound care

Topic
SARS-CoV-2 status

Amputations

Pressure injuries

Patient visit frequency
(outpatient wound
care centres/clinics)

Hypothesis/supposition

No standard approaches in regard to testing of
patients or staff

Many staff members and providers (facilities) are
very concerned that they will become infected by
patients

Some facilities assume that patients are virus
positive (especially for high risk or emergent
procedures)

Polymerase chain reaction testing is the most
widely used form of testing; rapid testing
is not being widely used due to accuracy concerns

Increase in ratio of major to minor non-traumatic
amputations

Increase in rate of all nontraumatic amputations

Increase in rate of nontraumatic amputations may
not be consistent geographically or using other
categorical variables

Issues with amputations seem to reflect late
presentation of at-risk foot or leg (often in the ER)
because patients are not being seen on a timely
basis (i.e., too late to consider other options)

Issues with amputations seem to also reflect lack of
access to OR to prevent more serious situations
from developing (example: sepsis is not being
treated as a priority or being treated as a Level 1
access)

Lack of interoperability (providers cannot easily
access patient medical records outside of their
healthcare system)

The incidence of pressure injuries is rising

Thought to have arisen in part due to higher patient
occupation rates in intensive care units and
hospitals, especially when patients are ‘proned’

Many patients are being seen less frequently
Some patients are not being seen in person at all

Fear of being infected by SARS-CoV-2 by visiting a
wound care clinic

Lack of access, which may reflect wound care
centres that are temporarily or permanently closed
due to financial or other situations; may need to
convince system administrators that wound care is
an essential service

Some facilities are stepping up all forms of contact
with patients (‘No patient left behind’.)

Some providers are triaging patients (combination
or virtual or physical visits) using a variety of
schemes (e.g., cheat sheets/WiFI/validated risk
algorithms) to identify those at risk or the highest
risk for poor outcomes

Patients are not getting ancillary services such as
vascular assessment or interventions, because these
are considered ‘elective’ or nonessential; indeed,
wound care is not widely seen as essential

Status

Confirmed

Unknown

Confirmed

Unknown

Confirmed

Confirmed

Rebutted

Confirmed

Unknown

Unknown

Confirmed

Confirmed

Confirmed
Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Level(s) of evidence

Levels 4 and 5

N/A

Levels 4 and 5

N/A

Level 3

Level 3
Level 3

Level 3

N/A

N/A

Levels 4 and 5
Levels 4 and 5

Levels 4 and 5
Levels 4 and 5
Levels 4 and 5

Levels 4 and 5

Levels 4 and 5

Levels 4 and 5

Levels 4 and 5
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TABLE 1 (Continued)
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Topic Hypothesis/supposition Status Level(s) of evidence
Telemedicine o Telemedicine (virtual) visits have skyrocketed Confirmed Levels 4 and 5
o Patients often prefer this form of visit to a face-to- Confirmed Levels 4 and 5
face (physical) visit
e CMS and private insurers are covering such visits Confirmed Levels 4 and 5
o Getting the complete picture of the patient is hard Confirmed Levels 4 and 5
o Need for more patient education in general Confirmed Levels 4 and 5
e What are best practices? Confirmed Levels 4 and 5
Home health care e Rate of home healthcare visits is much lower Mixed? Levels 4 and 5
e Many providers have gone out of business or Rebutted Levels 4 and 5
programmes discontinued
e Some patients may lack access (unable to find Confirmed Levels 4 and 5
provider) because of staff shortages at providers or
because there is not a provider in their
geographic area
e Some patients are fearful of providers infecting Confirmed Levels 4 and 5

them with SARS-CoV-2

Abbreviations: CMS, the Centers for Medicare and Medicaid Services; ER, emergency room; N/A, not applicable; OR, operating room; SARS-CoV-2, severe

acute respiratory syndrome coronavirus 2.

?In the United States, the rate of home healthcare visits is much lower, but in Brazil there has been a surge during the pandemic.

the waiting area outside the unit. Before admitting another patient,
the nurse on duty opened the windows for ventilation and dis-
infected the examination table and all other surfaces that were in
contact with the previous patient (chairs, table, etc.) using 2.8%
sodium hypochlorite. The nurse disinfected equipment used with

disposable alcohol-free disinfectant wipes.?*

In ambulatory surgical centres in the United States, procedures
were similar, except patients were additionally asked health questions
and had their temperatures tested at the facility entrance.?® It was
assumed that a proportion of patients were infected asymptomati-
cally. Most operating rooms (ORs) were dedicated to procedures that
were not airway-aerosol-producing and could be performed without
general anaesthesia. Throughput was increased by performing nerve
blocks before patients entered ORs. The phase | postanaesthesia care
unit was bypassed whenever possible by appropriate choices of
anaesthetic approach and drugs. For cases in which the surgical proce-
dure did not cause aerosol production, but general anaesthesia was
used, initial (phase 1) postanaesthesia recovery was recommended to
occur in the OR where the surgery was done. Anaesthetic practices
that achieved fast initial recovery of the brief ambulatory cases were
also done. When surgical procedures caused aerosol production (e.g.,
bronchoscopy), phase | recovery was conducted in the OR, and multi-
modal environmental decontamination effected after each case.
Finally, anaesthesia and nursing teams staggered cases in more than
1 room, so that they were doing one surgical case while the other
room was being cleaned.

A survey of 535 vascular surgeons conducted in April of 2020
found that 91.7% had dedicated SARS-CoV-2 OR protocols at their
hospital, and 49% had preoperative testing of patients for SARS-

CoV-2 available.? Less than 20% of surgeons operated on a patient
with a confirmed SARS-CoV-2 infection. In the majority of cases, the
surgeons waited outside the OR during intubation (53.6%), and most
used N95 masks during the operation. The majority indicated they
had adequate PPE (94.8%). Ninety-six respondents (17.9%) operated
on a patient who was later found to have a SARS-CoV-2 infection.
Few subsequently self-quarantined (6%) and/or tested for the virus
(10.4%), and only 0.7% reported testing positive for the virus
subsequently.

Although elective surgeries were largely postponed in the spring
of 2020, to some extent, and depending on geography, many such
surgeries were still being done albeit at a lower rate compared to
2019.27 Among our facilities, some allowed surgery to continue on a
graded basis using protocols from the American College of Surgeons
and Society for Vascular Surgery. Other facilities allowed outpatient
wound debridements, if the patient's wound deterioration warranted
surgical intervention.

One survey of states having a high level of SARS-CoV-2 cases
found that facilities in such states were less likely to perform a lower
extremity intervention for CLI compared to states where cases were
lower (60.8% vs. 77.5%).2

Low evidence studies (Levels 4 and 5) reveal that, at present,
there is no consensus on a standard to managing patients during
the pandemic. In part, this reflects different mandates from dif-
ferent healthcare systems, as well as the lack of high-level studies
comparing different procedures. The limited evidence was
inconclusive about providers' fear of infection and SARS-CoV-2
testing protocols. Protocols at facilities were designed to assume
patients are possibly infected with coronavirus or were

asymptomatic.
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3.2 | Amputations

3.21 | Hypotheses
1. Increase in ratio of major to minor nontraumatic amputations

2. Increase in rate of all nontraumatic amputations

3.2.2 | Additional suppositions

e Increase in rate of nontraumatic amputations may not be consis-
tent geographically or using other categorical variables

e [ssues with amputations seem to reflect late presentation of at-risk
foot or leg [often in the emergency room (ER)] because patients
are not being seen on a timely basis (i.e., too late to consider other
options)

e [ssues with amputations also seem to reflect lack of access to the
operating room (OR) to prevent more serious situations from
developing (example: sepsis is not being treated as a priority or
being treated as a Level 1 access)

e Lack of interoperability (providers cannot easily access patient

medical records outside of their healthcare system)

The changes in amputation trends are an important indicator of
the impact of the SARS-CoV-2 pandemic on the population with CLTI.
There is considerable Level 3 evidence both for an overall increase in
amputations, as well as an increase in the major to minor amputation
ratio. For example, a United States study (Ohio) found odds ratios of

8. several

10.8 for any amputation compared to prepandemic years?
other studies noted amputation rates more than doubled or tripled to
as high as 60%.2° Major amputation odds ratios were as high as
12.528 and the major to minor amputation ratio was reported to
increase from 0.3 to 0.7.3? In India, researchers commented that the
severity of diabetic foot ulcers (DFUs) ranged from Wagner grade I
to grade V, and if patients had come in earlier, more lower extremities
could have been salvaged.®? In the United States, the higher propor-
tions of patients with diabetic foot had more severe cases of infection
during the pandemic compared to prepandemic times (15% vs. 10% of
patients).?® In the Netherlands, higher proportions of Rutherford
5 and 6 classifications were presenting among patients with CLTI.>®
Most of these studies took place early on during the pandemic in the
spring or early summer of 2020; therefore, we do not know if the situ-
ation still holds.

In the Campania region of Italy, among the hardest hit areas in
the spring of 2020, the rate of CLTI-related hospitalization decreased
from 74 cases/100,000 residents/year to 25 cases/100,000 resi-
dents/year, with physicians again reporting higher grades (Fontaine
stage V) during lockdown of 72.4 vs. 57.0 for prepandemic times.*°
There was also a considerable reduction in the rate of urgent revascu-
larization, a finding echoed by researchers reporting from three New
York City hospitals about the same time, with a decrease of 74%.3*
One prospective international cohort study (1103 vascular interven-

tions, 19 countries) indicated a lower limb revascularization mortality

of 9.8% and that acute limb ischemia was seen in 18.5% of patient
presentations for lower limb, with a documented mortality of 20.4%;
all of these numbers are high compared to prepandemic years.3>

In India, an extremely robust, predictive model using glycemic
data from previous disasters (taken as similar in impact to the acute
lockdown period) and HbA1c/diabetes-related complications from
national databases predicted outcomes for periods of lockdown up to
90 days.®® Lockdowns of 30 and 45 days, respectively, increased
HbA1c by 2.3% and 3.7%, respectively, with an annual predicted per-
centage increase in lower extremity amputation rates at the end of
just a 30-day lockdown of 10.5%.

Several groups reported on strategies adopted during the pan-
demic. The STRIDE approach used a triage protocol of virtual care,
electronic medical record data mining, and tracing for rapid risk strati-
fication to derive optimal care delivery methods.®” After implementa-
tion, 98% of face-to-face visits were due to DFUs, with the overall
outpatient rate dropping by 82%, and minor amputation rates
dropping by 56% (major amputation rates were not reported). The
International Diabetic Foot Care Group developed a ‘fast-track path-
way’: uncomplicated DFUs should be managed by primary care and
supported with telemedicine, and if unstable, referred within 48-
72 hr to specialized diabetic foot service.>® Complicated DFUs should
be referred within 48-72 hr to specialized diabetic foot service; if sta-
ble and foot surgery or revascularization are not required or can be
postponed, patients can be managed as outpatients, or in community
setting or monitored by telemedicine. Severely complicated DFUs
must be referred within 24 hr to specialized diabetic foot service and
urgently managed in a hospital setting then stepped in the community
setting or by telemedicine follow-up with specialized diabetic foot ser-
vice. A vascular triage system based on experience at three northern
CA hospitals categorized patients with CLTI and gangrene, major tis-
sue loss, advanced ischemia or infection (wound, ischemia, and foot
infection [WIfl] stage 4) as tier 3 (most urgent cases) and gave them
scheduling priority over patients with pain at rest or a minor ulcer (tier
2B) and scheduled for surgery pending OR availability.>! Patients in
tiers 1 and 2A were deferred until adequate resources had been
secured and in accordance with local public health guidelines. Visits to
the centres decreased drastically in the early weeks of the pandemic
and resulted in the rate of major amputations increasing until the situ-
ation was stabilized. Finally, a review of the situation in the
United Kingdom suggested that performing primary amputation may
be more appropriate than performing complex vascular reconstruc-
tions to reduce prolonged hospital stays.>’ In addition, there are
issues with vascular assessment of patients with mild to moderate
CLTI who are not getting timely vascular assessment. The team
suggested that telemedicine consultations should manage the popula-
tion with CLTI with face-to-face assessments reserved for likely
severe or deteriorating symptomatic disease.

Clearly in the absence of a coordinated strategy, the CLTI popula-
tion is vulnerable to serious complications, especially in prolonged
lockdowns. The literature review indicates that Level 3 evidence con-
firms, for the most part, increases in overall amputation rates or major

amputation rates are common and almost universally geographic, and
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the evidence does support late presentation of at-risk feet or legs,
because patients are not being seen on a timely basis. The review
does not cover lack of access to ORs, because of lack of data. Like-
wise, no data were reported about lack of interoperability between

healthcare data systems.

3.3 | Pressure injuries

3.3.1 | Hypotheses

1. The incidence of Pls is rising

3.3.2 | Additional supposition

e Thought to have arisen in part due to higher patient occupation
rates in intensive care units (ICUs) and hospitals, especially when
patients are ‘proned’.

Multiple studies have shown that the incidence of Pls rose in
hospitals in 2020 (mostly ICUs) in patients infected with SARS-
CoV-2. Early on in the pandemic the incidence of device-related Pls
(DRPIs) associated with use of PPE in ICUs was conservatively esti-
mated to be 20%-40%, with patients infected with SARS-CoV-2 in
ICUs possibly experiencing between 89,000 and 178,000 hospital-
acquired DRPIs with costs of US$5000 per DRPI case (US$445-
$890 million as of 5 May 2020), without considering indirect costs
and possible litigation.*® Based on international studies, up to 57%
of patients in the prone position develop a PI, which is a worrisome
trend given that up to 28% of patients admitted to the ICU with
severe SARS-CoV-2 infection are cared for in the prone position.*!

In Massachusetts (United States), 30 cases of hospital-acquired
Pls were reported in a hospital, 42% of which were due to proning
patients.*? Forty-six Pls developed on the coccyx/sacrum/buttocks
(39%), face (39%), and ears (9%). A retrospective analysis of a patient
registry in a single Colorado healthcare institution showed that among
87 patients who required intubation and mechanical ventilation, 70%
needed proning.*® Pressure injuries were identified on ventral (chest,
abdomen, and groin) and dorsal surfaces in 38 and 12 patients,
respectively, and the face, chin, nose, and neck in 25 patients. A retro-
spective chart review of 263 patients infected with SARS-CoV-2
requiring intubation in 2 ICUs located in Washington, DC between
March 1st and July 26th, 2020 found that 143 required proning, with
the average duration of 5.2 days.** Among these patients, 48% devel-
oped a facial Pl on the cheek (84%) and the ears (50%). The average
duration of proning for patients who developed a Pl was significantly
longer when compared to those who did not develop Pls (6.8
vs. 3.6 days, p < 0.001). In Spain, authors of a case-control study of
57 proned patients infected with SARS-CoV-2 requiring mechanical
ventilation and 17 controls indicated that the face was the most
affected region (69%), with stage Il Pls the most frequent injury.*
The main variable associated with an increased risk of Pls was the
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total number of days under pronation cycles, and 24 hr was a signifi-
cant breakpoint.

In regard to prone positioning in a biomechanical study, multilay-
ered silicone foam dressings applied as tissue protectors at the fore-
head and chin resulted in considerable reductions in soft tissue
exposures to effective stresses and strain energy densities, respec-
tively.*¢

While proning engendered a three times higher risk of DRPIs
compared to the supine position, good clinical practices to reduce
facial DRPIs included using protective suits that include prophylactic
dressings to protect the eye globes, forehead, and chin; positioners to
offer good immersion and envelopment to adequately distribute the
head weight; and drying sheets to wick away salivary secretion fluids
for moisture management.*®*” Further recommendations included
keeping skin clean and well hydrated and using a barrier skin wipe or
skin protectant if equipment is to be worn for a prolonged period of
time to protect against excess moisture. Additionally, skin assessment
should be undertaken before proning and following positioning the
patient back into the supine position, with dressings such as hydrocol-
loids, transparent film, and silicone helpful in decreasing facial skin
breakdown.*

The levels of the evidence of the majority of studies investigating
Pls were 4 or 5. The evidence confirms that Pl incidence increased in
2020 due to proning hospitalized patients with SARS-CoV-2 and due
to extensive use of PPE.

3.4 | Patient visit frequency (outpatient wound
care centres/clinics)
341 | Hypotheses

1. Many patients are being seen less frequently

2. Some patients are not being seen in person at all

3.4.2 | Additional suppositions

e Fear of being infected by SARS-CoV-2 by visiting a wound care
clinic

e Lack of access, which may reflect wound care centres that are tem-
porarily or permanently closed due to financial or other situations;
may need to convince system administrators that wound care is an
essential service

o Some facilities are stepping up all forms of contact with patients
(‘No patient left behind’.)

e Some providers are triaging patients (combination or virtual or
physical visits) using a variety of schemes (e.g., cheat sheets/WIfl/
validated risk algorithms) to identify those at risk or the highest risk
for poor outcomes

e Patients are not getting ancillary services such as vascular assess-
ment or wound care interventions (including infection assessment

and management, treatment evaluations, debridement, and
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advanced care treatment options), because these are considered
‘elective’ or nonessential; indeed, wound care is not widely seen as

essential

There is evidence (mostly Levels 4 and 5) that patients have been
seen less frequently in person compared to prepandemic times at
wound care centres and ancillary services, but it is not a universal
experience, and the reported trends are very much a snapshot in time
that could have changed from one wave to the next. In June 2020,
the World Health Organization reported that 76/155 countries (49%)
partially or completely disrupted services related to diabetes and its
complications.?22%48Although the Alliance of Wound Care Stake-
holders urged that wound care services should continue without
interruption to prevent an increase in complications, ER visits, and
hospitalizations,49 In the United States, some hospitals closed their
wound centres, either because they misclassified the service as non-
essential or they limited visitors and outpatients from entering the
hospital premises.?>?® Analysis made public from Tissue Analytics, a
wound-specific electronic health record software company, noted a
40% decrease in wound centre visits in their United States dataset
from weeks 12, 13, and 14 in 2020, versus 2019.2* Some of us experi-
enced a considerable decrease in wound visits in our centres during
the height of the pandemic; others were not as impacted. In some
cases where wound centres remain open, there can be staffing short-
ages as some providers (e.g., emergency medicine, infectious disease)
are repurposed for pandemic response. Providers should expect the
disruptive effects of the pandemic to impact the healthcare system
and patients with wounds for at least 18 months.

At one United Kingdom diabetes community service system,
there was a 52% reduction in new DFU events in April 2020 com-
pared to April 2019.5° Extrapolated to the population of England,
there were 2914 fewer new DFUs compared with the prelockdown
mean monthly rate. However, in Germany, a June 2020 survey analy-
sis of 67 patients showed that the pandemic initially had no significant
impact on ambulatory care or wound-related quality of life at that
time.>! During the first wave of the pandemic from March through
June, 2020, Germany fared well in comparison with its European
neighbours, with daily infections topping no more than 6000 and
deaths peaking at 2.78 per million, less than 10% of what was experi-
enced in Spain, France, Italy, and the United Kingdom.sz'53 After June
2020, hospitals experienced a catch-up effect in elective surgeries.
During the second wave that began in October 2020 and peaked dur-
ing the end-of-year festivities, a partial lockdown was implemented to
prioritize the economy, and daily infections peaked to more than
30,000. Orthopaedic services noticed a significant 70% decrease in
surgeries and patient visits by December 2020 as a result of patients
cancelling out of fear of infection, and services were also inhibited,
because health professionals working in elective units in general had
to support the SARS-CoV-2 units.>?

In Ontario, Canada, 9 of 18 diagnostic imaging clinics surveyed
closed as a result of the pandemic, and those that remained open had
decreased hours of operation.’* The clinics that closed indicated

decreased referrals as the primary reason for closure, followed by

staff shortage, concerns for safety, and suspension of elective imag-
ing. Finally, analysis of visits at a dermatological service in the
United Kingdom demonstrated that during lockdown, total appoint-
ments reduced to 58%, first attendances to 43%, follow-ups to 51%,
and day cases to 37% of prelockdown values.”® Postlockdown, first
attendances showed the greatest recovery, increasing from 43% to
78% of prelockdown values, which suggests the prioritization of new
patients. Total appointments postlockdown remained low, rep-
resenting only 75% of prelockdown values. In 2020, there were 17%
fewer total appointments between April and October compared with
the same period in 2019.

In the United State, The Centers for Medicare and Medicaid Ser-
vices (CMS) have promoted the concept of ‘hospitals without walls’,
giving flexibility to temporarily expand sites of care outside of the
hospital (i.e., hotel, dormitory, cruise ship, tents) to surge bed capacity
to treat patients during the pandemic.?! The Wound Care Center
Without Walls (WCWW) is an emerging, pandemic wound care model
that describes an effective and easy-to-use triage system (Pandemic
Diabetic Foot Triage System) to aid in the decision-making process.??
In the United Kingdom, the Vascular Society of Great Britain and
Ireland suggested that performing primary amputation may be more
appropriate than performing complex vascular reconstructions to
reduce prolonged hospital stays, though this may depend on infection
rates.>? ‘Foot in Diabetes UK’, who are experts in the management of
diabetic foot disease, have published guidance to assist the identifica-
tion of and management of people with CLTI or infection.®* The aim
of the guidance is to support all lower limb clinicians working within
the United Kingdom health system during pandemic situation in line
with current best practice. The focus is on clinical assessment and
decisions on urgent triage, referrals and access to high-risk podiatry,
acute vascular, diabetic foot, infectious diseases, or orthopaedic teams
for potential life and limb salvage interventions. In Turkey, a simple
protocol based on whether the presenting patient has fever or not
and the severity of infection of the chronic wound was developed.>®

Recommendations to manage diabetic foot disease during the
pandemic include patient education and the use of online resources
provide reminders to maintain glycemic control through diet, exercise,
and appropriate medication.?” Encouraging self-examination of feet
and regular foot care prevents the development of pressure points
around the foot and callosities. Finally, telemedicine consultations
allow for patient triage, new referral assessments, and visualization
and assessment of new or recently healed ulcers and the ‘at risk’
foot.>”

In a study of dermatology services in the United Kingdom,
patient-related factors include patient anxiety surrounding the risk of
contracting SARS-CoV-2 when attending general practitioners or hos-
pitals and socioeconomic or age-related barriers to using virtual sys-
tems.>®> Patients may have been reluctant to seek help due to
restrictions on face-to-face consultations. In primary and secondary
care, some healthcare professionals were also absent due to sickness,
self-isolation, shielding or redeployment to different departments.
Some dermatology facilities were reallocated to other purposes relat-

ing to the pandemic. These factors may all have disproportionately
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affected minority groups and elderly patients, who are at greatest risk
from SARS-CoV-2. An ltalian study of CLTI patients also found that
patients may be gun-shy in reporting symptoms for fear of SARS-
CoV-2 exposure at hospital admission—also confirmed for patients
with acute coronary syndromes.>° Thus, patients' fear is very real.
That said, analysis of patient's responses in another Italian survey
demonstrated that, for many patients, fear of the consequences of a
DFU were higher than fear of contracting SARS-CoV-2, the more so if
the patient had had prior diabetic wounds or an amputation.’® We
can think of this as two competing risks: SARS-CoV-2 and the conse-
quences of not managing wounds; when wounds and/or com-
orbidities are severe, the sequiturs of not managing the situation
outweigh the sequiturs of SARS-CoV-2 infection.

Telemedicine plays a large role in all the different assessment sys-
tems that have come into play worldwide, but not without limitations.
For example, in a study of clinical decision support (CDS) assessment
for an intrapandemic ambulatory setting, clinically significant CDS
malfunctions highlighted the importance of reassessing ambulatory
CDS performance after telemedicine expansion.’’ In other words,
after introduction of such services, reassessment should be con-
ducted. While there are many new useful technologies that can be
incorporated into telemedicine, many patients with wounds tend to
be older adults with comorbid conditions, a population that may not
be the most comfortable with smartphone and computer use.® Aside
from issues of high-speed Internet access, other studies have indi-
cated that given the alternatives, individuals with chronic wounds are
willing to learn how to use smartphones for at-home wound monitor-
ing. It would seem, therefore, that education of patients in telemedi-
cine techniques should pay benefits. The next hypothesis covers the
benefits, challenges, and potential best practices of telemedicine in
greater detail.

Levels 4 and 5 evidence confirm that many, but not all, patients
are being seen less frequently and some not at all due to fear of infec-
tion, interruption of wound care services, and/or wound care being
deemed nonessential in some places. At the same time, by adopting
new protocols and telemedicine, many providers are stepping up all
forms of contact with patients. Thus, while the literature supports the
hypotheses and suppositions surrounding patient visit frequency, the

experiences are not universal.

3.5 | Telemedicine

3.5.1 | Hypothesis

1. Telemedicine (virtual) visits have skyrocketed

3.5.2 | Additional suppositions
e Patients often prefer this form of visit to a face-to-face (physical)
visit

e CMS and private insurers are covering such visits
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o Getting the complete picture of the patient is hard
o Need for more patient education in general

o What are best practices?

The WHO defines telemedicine as the provision of remote health
care via communication and information technologies.! There is
ample Levels 4 and 5 evidence that telemedicine drastically increased
at the beginning of the SARS-CoV-2 pandemic in March 2020. Tele-
medicine has been used during the pandemic for diagnosis, triage,
treatment, surveillance and follow-up care, rehabilitation, and to suc-
cessfully mitigate the risk of SARS-CoV-2 infection 2127:37:60.62-65
With wound care declared nonessential at the pandemic start, virtual
visits were quickly organized via telephone calls and video calls, and
remote care and monitoring has largely been augmented by the use of
artificial intelligence and portable technology to monitor blood pres-
sure, glucose, foot temperatures, and other vital signs relevant to the
population with CLTI. The NYU Langone Health system reported that
daily telemedicine visits increased from 102 to 801 between 2 March
and 14 April 2020. Within 10 days, 70% of ambulatory visits (over
7000 visits) were video visits.®” A 22,900% increase in virtual visits
(from O to 220) for diabetic foot was reported after just 1 week of

telemedicine.?”

implementing Among 535 vascular surgeons
responding to a national survey of the Society for Vascular Surgery
Wellness Task Force in April 2020, 81.3% reported performing virtual
ambulatory visits.2” Among 100 plastic surgeons responding to a sur-
vey conducted by the American Academy of Facial and Plastic Recon-
structive Surgery, 91% reported using telemedicine.®® However, in an
international survey of 465 vascular surgeons in 53 countries by the
Vascular and Endovascular Research Network, only 29.0% cancelled
outpatient visits and only 14.9% reported using telemedicine.®® The
marked differences in telemedicine usage among surgeons is likely a
reflection of the ‘digital divide’ in health care.%¢4-7° Nearly 40% of
all patients in the United Kingdom did not have access to online con-
sultations in 2019 and additional patients were unfamiliar with the
technology.®’ Elderly, immigrant, and lower-income populations are
traditionally considered to have a disadvantage to accessing telemedi-
Cine.6%6367-70 The |imited availability of broadband and its high costs
in some regions are major barriers for the patient population, as well
as an inadequate infrastructure for information technology. However,
low-to-middle income countries, such as Iran and China, found that
the widespread use of smartphones facilitated remote care via social
media apps such as WhatsApp, Facetime, and Skype to communicate
with their providers.6*7072

Patients are very satisfied with telemedicine, which they perceive
as improved care, and it is much more convenient to them as a time-
savings alternative to in-person visits and (in many areas) more afford-
able. They prefer remote care and monitoring due to the major benefit
that they do not have to risk exposure to SARS-CoV-2 at a hospital or
health centre. Among 3962 patients receiving telemedicine in a large,
private academic health network in Santiago, Chile, they reported
even greater access to care compared to in-person visits in 2019
(p < 0.001), although access was similar to in-person visits in 2020.”%

In Tuscany, Italy, patients with diabetic foot reported on a scale from
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0 to 5 that telephone monitoring was useful (mean 4.35), including for
the future (mean 4.34).58 In Saudi Arabia, only 6.9% of patients with
diabetes thought the quality of telemedicine was less than in-person
care.”* Privacy concerns was a major factor in accepting telemedicine
in Korea p < 0.001), and data protection must be ensured.®”

The coverage and reimbursement of telemedicine visits by CMS,
national health systems in the United Kingdom, France, China, and
Chile, and private insurers across the globe has greatly facilitated the
increased use of telemedicine.?’%7>"77 In March 2020, CMS
announced that ‘telehealth visits’ are reimbursed at the same rate as
in-person visits to further incentivize provider use.?* CMS also reim-
burses ‘virtual check-ins’, which are brief communications (including
text messages) to avoid unnecessary office visits, and ‘e-visits’, which
a patient initiates using an on-line patient portal. Private insurers such
as BlueCross Blue Shield, Humana, UnitedHealthcare, Cigna, and
Aetna are expanding telemedicine coverage.”®

The principal barrier to adopting telemedicine among providers is
physician unwillingness. In the American Academy of Facial Plastic and
Reconstructive Surgery survey, 69.2% of providers identified physical
examination as the main difficulty to using telemedicine.® In wound
care, where the physical examination is particularly crucial, providers are
concerned that it is very challenging to comprehensively assess the
wound using telemedicine if they cannot smell the wound or touch the
wound for temperature differences.?>° Assessing the wound for edema,
depth, undermining, and tunnelling is also difficult using telemedicine.
Patients who live alone need assistance with photographing wounds in
difficult locations, such as the sacrum.2%%%78 |t has been suggested that
initial wound assessment and complex, ischemia, and/or deteriorating
wounds should be seen in-person. However, the evidence supports that
assessment via videos and photographs are comparable to in-person
assessments and can be used successfully to detect infection and pro-
duce good outcomes.?+¢87? A standard protocol detailing instructions
on how to photograph or video the wound should be provided to the
patient, caregiver, or remote provider to ensure appropriate lighting,
background for contrast, distancing, ruler positioning, and visual field
positioning to optimize the remote wound assessment. A French, Level
2 RCT carried out in 2011 was published during the pandemic that dem-
onstrated that video consultations in wound care had similar healing
rates to wound care provided at a wound centre and via home care.”®
The 6-month healing rates were 68.5% (61/89; mean 66.8 days) for tele-
medicine, 64.4% (38/59; mean 69.3 days) for wound home health care,
and 62.9% (22/35; mean 55.8 days) for the wound centre. The authors
felt the video visit provided an adequate assessment to determine
wound management. For difficult and complex cases, CMS reimburses
for simultaneous visits during which a wound care provider provides a
virtual visit to a home health provider to provide a clear and accurate
wound assessment.?* In two case reports, remote consultation between
wound care providers and other providers ensured the continuity of care
among critical care patients and patients with multiple comorbidities
who require hospitalization for reasons beyond wound care.®

Traditionally, the goal of wound care was wound closure.?* Dur-
ing the pandemic, this goal has shifted to wound management to pro-

vide good wound care at home, control associated pain, prevent

wound deterioration and hospitalizations, reduce emergency depart-
ment visits, and minimize exposure to the virus by limiting unneces-
sary in-person visits.2*3” This means that a healed wound is not the
expected outcome, and longer healing times have to be accepted.
Before the pandemic, there were no established or comparative best
practices in telemedicine in wound care. Over the past year, authors
have multiple published triage and treatment algorithms and telemedi-
cine recommendations based primarily on Levels 4 and 5 literature
reviews or case reports of their wound centre's overnight experience
of shifting to telemedicine.?1:37:38:55-58.60.80-82 The WCWW model is
a geographically fluid telemedicine model that shifts care from the
hospital to the outpatient clinic to the physician's office to the home,
depending on whether the wound is stable or has complications
and/or shows deteriorations.?! In this model and other wound care
telemedicine models, there are commonalities reported from which
emerges a potential best practice hybrid model that uses triage to
integrate telemedicine with home care and clinic/hospital visits. An
example of a remote wound care consultation provided by a wound
care physician to a home healthcare nurse is depicted in Figure 1. Sta-
ble wounds, including uncomplicated venous ulcers, stable Pls,
recently healed foot ulcers, and healed amputations should be treated
at home via telemedicine, home care, and patient self-care
(as appropriate), using culturally appropriate and privacy compliant
technology, remote monitoring devices, and home delivery of dress-
ings, medications, and other necessary supplies. If the patient is
undergoing self-care at home, with or without the help of a household
member, it is important to consider the appropriate offloading device.
A removable offloading device is recommended to be used whenever

t,57

possible in a patient that is highly compliant,”” although total contact

casts can be applied by wound care specialists during home visits to

ensure optimal offloading.?1¢°

FIGURE 1 A wound care physician provides a remote wound care
consultation to a home healthcare nurse. On the computer screen on
the right, a digital photograph of the wound was sent by the nurse to
the physician to assess. On the computer screen on the left, the
nurse, wearing personal protective equipment (a N95 mask) is seen in
the patient's bedroom dressing the patient's wound, while the
physician guides her through the standard of care process
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High-risk, unstable wounds, including those with ischemia,
moderate-to-severe infection, and increasing wound size and pain
(especially in patients with diabetes), should be treated in-person by a
wound care specialist.2%:37:38:56-58.6080-82 | imh_ o |ife-threatening
infection, especially with diabetes, must be attended to as a surgical
emergency. Patients with PAD can participate in telemedicine, but
should they develop CLTI, they must be referred to a vascular special-
ist for in-person care.2”3 Urgent intervention is required for CLTI;
procedures may be postponed for a short time, in patients with
peripheral vascular disease with rest pain or tissue loss. Patient hospi-
talized for wound infections and/or other complications should be dis-
charged as soon as their wound is stable 21:37:38:56-58.60.80-62

Because patients with CLTI and/or diabetes are at greater risk of
hospitalization due to severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), this hybrid model also introduces a new opportunity
for wound care to be provided via remote consultation between a
wound care specialist and the patient's provider to ensure the conti-
nuity of wound care during SARS-CoV-2 infection.?1376%%8 providers
also face ongoing risk of SARS-CoV-2 infection, and so, organizing
teams of providers that rotate between in-person contact and remote
care is recommended.?” Given the risk providers have to be qua-
rantined at home, the coordination of teams needs to also be fluid.
Those who are quarantined without suspected SARS-CoV-2 could still
provide remote care from their homes.

For telemedicine to be successful, it is imperative that all patient
data are documented in the electronic medical record (EMR) sys-
tem.37687274.76 This will be a challenge where EMRs are not used;
more increased coordination between all providers and caregivers will
be necessary. Protection of patient data must be guaranteed, and
before any remote consultation begins, it is necessary to first confirm
the patient's identity and obtain patient (or their caregiver's) con-
sent.37:67:68727476 ynon obtaining patient consent, a remote wound

consultation during the pandemic should involve?1-37:38:56-58,60,80-82,

e Documentation of medical history (check for neuropathy and
ischemia)

e Patient counselling and education on hygiene and SARS-CoV-2
prevention

e Comprehensive wound assessment involving digital wound photo-
graphs using a standardized protocol, videos (if appropriate), and
importantly ask if the wound has any odour or local heat
o All patient data should be documented in their EMR

e Supervision of wound dressing and cleansing (as appropriate)

o l|dentification of high-risk patients requiring immediate referral to a
wound centre or hospital for surgery

e Wound education, especially on wound surveillance, and referral
information for the patient in case the wound deteriorates before
the next telemedicine visit

e |dentification of SARS-CoV-2 infection or suspected infection;
confirm patient has been tested for SARS-CoV-2 or direct patient
to nearest testing facility. Remote wound care should be provided

until the patient is confirmed to be free of infection; limb-saving
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surgeries should be carried out using personal protection equip-
ment and strict SARS-CoV-2 protocols.

With patients and/or their caregivers becoming more involved
with their care through telemedicine, more patient education is
needed. Patient awareness and lack of knowledge of diabetic foot
disease was an issue prior to the pandemic, with patients accus-
tomed to surrendering their foot to care at their regular visits with
their primary care physician or podiatrist. With the onus now on
patients and/or their caregivers at home to take on board advice
and regularly look after their feet, a proactive attitude and engage-
ment with the process is required to achieve positive out-

21,37,38,56-58,60,80-82 Most cannot be

comes. importantly, it
reiterated enough that patients need to be provided with adequate
information on who they can contact if their symptoms are deterio-
rating, as often urgent intervention may be required, to make tele-
medicine successful.60-¢¢=7°

Authors have reported that their telemedicine models
resulted in reduced hospitalizations and comparable outcomes to
in-person visits or before the pandemic.3”-7>7? However, authors
acknowledge that, due to the short-term time horizon of these
studies, the long-term consequences of minimizing in-person
visits could mean a future increase in incidence of amputations
and major surgeries as well as increased mortality. Access of care
and quality of care has been restricted by the pandemic, especially
among new referrals. New diabetic foot referrals decreased by a
34.8% at one While in the

postpandemic future, telemedicine may be used with in-person

worrisome institutuion.®”
care to improve patient care and engagement; in the context of
the pandemic, it must be understood that it is never going to
replace in-person care and serves as an urgent alternative care
delivery system to ensure that minimal standard of care is pro-
vided and prevent serious complications and hospitalizations,
whenever possible.

Thus, the drastic increase in telemedicine is confirmed by
Levels 4 and 5 evidence, with patients largely preferring virtual
visits during the pandemic and private insurers and governments
reimbursing these services. While it can be difficult to get the com-
plete picture of the patient, telemedicine can comprehensively
assess patients and their wounds. More patient education is still
needed. An emerging best practice confirmed by mostly Levels
4 and 5 evidence (and a prepandemic, Level 2 RCT) is a fluid, hybrid
telemedicine and home care model that uses triage to provide good
care at home whenever possible, while serious cases such as CLTI

are treated in-person.

3.6 | Home health care

3.6.1 | Hypothesis

1. Rate of home healthcare visits is much lower
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3.6.2 | Additional suppositions

e Many providers have gone out of business or programmes
discontinued

e Some patients may lack access (unable to find provider) because of
staff shortages at providers or because there is not a provider in
their geographic area

e Some patients are fearful of providers infecting them with SARS-
CoV-2

There is conflicting evidence, mostly Level 4 and some Level
5, that the rate of home healthcare visits is much lower during the
pandemic. This finding is regionally dependent; countries, such as
Brazil, with established home care systems integrated into their health
systems have seen a surge in visits.2® In wound care, patients are
encouraged to receive care at home as much as possible.?*

In the United States, a national survey of 238 home healthcare
agencies in 36 states revealed that during the lockdowns, many
patients' family members were working from home and were able to
take care of them, reducing the need for a home health aide.®* Some
patients were fearful of aides infecting them with SARS-CoV-2, with
19.8% of agencies (n = 238) reporting SARS-CoV-2 infection or expo-
sure among their aides. Staffing shortages due to absenteeism,
whether it be because of SARS-CoV-2 infection, fear of infection
(with limited PPE and SARS-CoV-2 prevention protocols available),
childcare responsibilities, or confusing policies over whether they
were essential workers during lockdowns also reduced visits. Further-
more, it has been difficult to train new recruits. Some patients and
their families sought alternative caregiving services. CMS and many
states have encouraged alternative home care during the pan-
demic.2°®5 There has been an increase in self-direction, in which the
patients hire their own staff (including relatives) and manage a
government-provided budget for supplies, services, and assistive
devices.> Such a programme may be of limited use to patients with
CLTI, as the severity of their condition requires in-person care by a
wound care/vascular specialist. These findings are also supported in a
June 2020 survey of 94 home healthcare care agencies in Massachu-
setts, with 98.7% of agencies reporting less visits and/or reduced
hours.B® The majority of Massachusetts agencies had aides who
tested positive, were symptomatic, and/or quarantined (59.6% and
73.7%, respectively). Most agencies (61.8%) reduced visits, because
their aides were on medical leaves. All the literature revealed the lack
of PPE available to home health aides and the exclusion of home
healthcare in government guidance and policies related to SARS-
CoV-2 prevention and management as major barriers.

Home healthcare visits were also reduced during the pandemic as
a result of skilled nursing facilities and assisted and independent living
facilities prohibiting all visitors, including providers, to mitigate the risk
of SARS-CoV-2 exposure and infection.8* The lack of access to care in
nursing homes is a particular concern for the population with CLTI,
with a considerable proportion living in nursing homes. In the
Netherlands, among 449 elderly patients with CLTI who underwent
surgical/endovascular treatment, 15.1% (n = 68) lived in a nursing

home before their procedure.?” Among 1472 surgical cases, 45.8%
were discharged to rehabilitation or a nursing home for the first
time.® The lack of care available to these patients in nursing homes
could cause an increase in amputations and mortality. Primary care-
led outbreak mitigation was implemented among 1794 residents in
101 assisted living facilities.®? Practitioners visited once or twice per
week, first undergoing diagnostic testing for SARS-CoV-2 prior to
each visit, and employees used a secure, cloud-based smartphone app
to self-screen for SARS-CoV-2 symptoms and isolate at home, as nec-
essary. Only 7 residents (0.4%) tested positive for SARS-CoV-2, 1 of
whom died, demonstrating that it was safe to continue to offer pri-
mary care at assisted living facilities.

There was no evidence in the literature that home healthcare pro-
viders went out of business or had their programmes discontinued.
However, providing paid time off during the pandemic, as a result of
childcare responsibilities and/or illness, could result in them going out
of business.2*8> However, it has been our experience that the nursing
shortage dramatically worsened as the pandemic continued. For
example, many registered nurses working in home healthcare and in
hospitals have left bedside care to work in vaccine clinics, have taken
travel assignments, or they have simply left nursing altogether. This
resulted in delayed discharges from acute care and placed more bur-
den on wound care centres to assume all care post discharge. There-
fore, a new care delivery model is needed so that home healthcare
agencies can adapt and provide a safe and flexible environment to
both their employees and their patients.

The use of telemedicine and home care together has exploded
during the pandemic, indicating that the traditional home healthcare
model is transforming to a hybrid model of in-person care at home
with remote monitoring and management (Figure 1).2171728083.90 p
private home care agency in Brazil, where wound care is often per-
formed at home, reported a 15% increase of 305 patients/month
between January and May 2020.8% There were 2931 patients (mean
age: 73 years) treated in home care during the 1st quarter of the pan-
demic, with virtual consultations making up 54% of doctor visits and
44% of nurse visits. There were only 31 confirmed cases of SARS-
CoV-2 in only 1% of the study sample, with only 10 hospitalizations
(6.1%) and 1 death (0.6%). Thus, remote home care was a safe alterna-
tive to traditional in-person visits during the pandemic. In the
United States, the WCWW model promotes the combined use of
telemedicine and home healthcare in wound care to maintain patients
safe at home and provide good standard of care.?* Wound care pro-
viders and home healthcare providers can be reimbursed by CMS
through a simultaneous telehealth visit. In New York, medical students
have provided social calls and appropriate referrals to vulnerable
patients at home.’® In China, patients with mild wound infections are
treated at home with oral antibiotics, with house call practices by gen-
eral practitioners provided to elderly patients and those who live
alone.®% In Tuscany (Italy), prior to the pandemic, remote monitoring
using specialized home nurses began for patients with chronic wounds
unable to access the hospital.58 A French, Level 2 RCT described in
the Telemedicine section confirmed that remote monitoring for

wound care via home healthcare had the same good outcomes as in-



DRIVER ET AL.

person clinic care.”? In a Level 2 RCT that was carried out in Taiwan
before the pandemic, Liang et al. demonstrated that nurse-led remote
home care provided to 100 patients with chronic illnesses was more
effective than traditional homecare provided to 100 patients, with sig-
nificantly reduced mortality (8% vs. 19%, p = 0.027) and emergency
department visits (12% vs. 26%, p = 0.013) at 6 weeks.”! Remote
home care involved 24/7 remote monitoring and surveillance using a
one-touch smartphone, blood pressure monitor, glucometer (for dia-
betes), medication dispenser, and a necklace emergency call button.
The smartphone provided patients with twice daily reminders to
check vital signs and take medication, and all data were automatically
transmitted to the 24-hr call centre and electronic health record sys-
tem. This methodology stresses the importance of using integrated,
accessible electronic health records for all providers, including home
care aides. Such an integrated approach would allow for telemedicine
to provide access to nursing home staff and patients and overcome
many of the barriers to home healthcare identified during the
pandemic.

In conclusion, while there is no evidence that home health care
has gone out of business, Levels 4 and 5 evidence confirms that tra-
ditional home healthcare visits have declined during the pandemic,
with staffing shortages, lack of providers in some areas, a patient,
and their caregivers discontinuing home health care out of fear of
contracting SARS-CoV-2. In other regions, home care has seen a
surge. Importantly, Levels 2-5 evidence reveals a paradigm shift in
home healthcare with the integration of telemedicine to keep
patients at home and minimize the number of in-person visits at
clinics and hospitalizations. This has increased the accessibility and
use of home health care in wound care. Home healthcare agencies
that are slow to adapt to use new technologies and coordinate with
wound care providers will likely continue to see a reduction in
visits.

4 | DISCUSSION

In 2021, countries are racing against time to vaccinate at least 65%-
85% of their populations to achieve herd immunity, while managing
severe local epidemics due to the latest group of strains that are more
infectious and may escape the neutralizing antibodies provided by
vaccines, such as the particularly worrisome B.1.351 in South Africa,
B.1.1.7 in the United Kingdom; B.1.617 in India and its ubiquitous
daughter strain, B.1.617.2 (delta); P1 in Brazil, and others.”?>?® The
United States is now in a relatively good position with vaccination
programmes proceeding apace, and the main barrier to achieving herd
immunity sometime this year is likely vaccine hesitancy. However,
globally, the rampant politicization of unequal vaccine distribution
means that billions of people may not have their first vaccinations for
another 2 or 3 years, making herd immunity, especially in low- to
middle-income countries, an impossible target for 2021.92%4 In addi-
tion, booster shots aimed at increasing immunity to later strains of the
virus will almost certainly be necessary.”® Consequently, many

patients with CLTI in many regions of the world will be at higher risk
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for adverse events for several years, and wound care will still have to
operate using pandemic models.

Research trials are another casualty of the pandemic. In general,
many sites of existing trials were shut down for long periods, thus
delaying their completion and creating outcome issues, while the
launch of new trials, including those involving oncology, has been del-
ayed.”>?® The United States Food and Drug Administration issued
new guidelines for conducting such trials and waivers for certain kinds
of events during the pandemic.’” As far as trials of new devices, drugs,
or biologics involving patients with PAD and CLTI, this means their
completion will be delayed for up to a year or more depending on
where the sites are geographically, prolonging access to potentially
limb-saving therapies.

As a group, we set out to answer many questions that we formu-
lated based on our own observations of wound care during the pan-
demic. In the vast majority of cases, these were confirmed through a
review of the literature (Table 1). However, there were several
instances in which this was not true. For example, there is no publi-
shed evidence in wound care operations that many staff members
and providers (facilities) are very concerned that they will become
infected by patients. That does not mean a significant percentage of
staff members do not have this fear, as it has been common among
healthcare workers and home health aides®*7%%7 Likewise, we did
not discover what kind of testing was apparent, because SARS-CoV-2
testing at healthcare facilities is widely disparate and country- and
facility-dependent. In the case of amputations, we could find no evi-
dence that the increase was due to lack of OR access or lack of prior-
ity for those with sepsis, but again absence of evidence is not equal to
evidence of absence. This might equally apply to amputation metrics
in particular countries or regions, or even cities. Finally, we saw no
reports that many home healthcare providers had discontinued
programmes or gone out of business, although it was clear
that reduced services were common in many areas for a variety of
reasons.48¢

Among hypotheses and suppositions that were supported by the
evidence, the evidence base was generally weak (Levels 4 and 5), with
the exception of trends in amputations during the pandemic, which
had moderate levels of evidence (Level 3) (Table 1). This is not surpris-
ing, given the short timeframe during which the evidence was quickly
published after the pandemic was declared, the waiving of open
access fees by journals during the pandemic in a push to make related
medical information more accessible to all, and the negative impact of
lockdowns on implementing clinical trials. A limitation of undertaking
a critical review is that we did not include all the possible evidence
published since the onset of the pandemic, so there may be some
publication bias in our findings, particularly when considering the
speed and volume at which pandemic-related articles have been pro-
duced. Any Epublications (ahead of print) indexed on PubMed were
considered for inclusion, but we did not search for preprint publica-
tions beyond those indexed on PubMed.

One main limitation of this study methodology is that we did not
review what we did not originally discuss during the roundtable. A

good example of this is the effect of racial disparities, socioeconomic
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strata, and rural versus urban settings for patients. These fault lines
existed long before the pandemic, but they have been highlighted in
terms of testing and treatment for SARS-CoV-2 and technological bar-
riers to accessing telemedicine.®%:667-72:100.101 Thege factors should
be considered, as many patients with CLTI fall into these categories,
and they are significantly likely to have worse outcomes (and undergo
amputations).*® There are likely other examples that we must bear in
mind as we go forward.

Our search of the literature tells us that there are several tools
we can employ to mitigate risks for the global CLTI population while
the pandemic is ongoing, including better patient education, telemedi-
cine visits, employment of camera systems to study wounds during
those visits, and keeping in contact. Most importantly, we need to
better triage our patients so that those at highest risk for severe
events can be identified, seen quickly, and a plan of care instituted.
Many patients in wound care can be managed remotely and/or at
home, but it must be emphasized that patients whose wounds are
increasing in size, ischemic, and/or have moderate-to-severe infection
must have in-person care by a wound care specialist.?137-38:56-
58.60.80-82 | imp- or life-threatening infection must be emergently dra-
ined or debrided no matter what the circulation is, but vascular evalu-
ation begins immediately once sepsis is controlled. Furthermore, a
vascular specialist must treat in-person all patients with CLTI.2733
Some patients will be vaccinated this year, but some will not for vari-
ous reasons, and so a significant proportion of patients with CLTI
could still have limited access to care.

If there is a silver lining to the pandemic, it is that we have the
potential to permanently take better care of our patients based on
what we have learned over the last year. Importantly, during the pan-
demic, there has been a paradigm shift in wound care towards a
hybrid telemedicine and home healthcare model to keep patients at
home to minimize the number of in-person visits at clinics and hospi-
talizations, with the exception of severe cases such as CLTI. Our
patients generally prefer remote care, and it is unlikely that they will
want to return to traditional ways of accessing care in the
postpandemic era. While PPE and SARS-CoV-2 protocols may not be
a long-term issue, if herd immunity and efficient global vaccine distri-
bution is eventually achieved, the majority of the recommendations
that have emerged during the pandemic will likely continue in prac-
tice, such as Pl prevention protocols for proned patients. It is likely
the hybrid telemedicine model of care will continue to be offered by
wound care providers to low-risk patients, with the aim to avoid
unnecessary visits while improving communication, contact, and coor-
dination that will translate to better patient/caregiver engagement
and, hopefully, outcomes. Having these models in place will make
healthcare systems better equipped to manage and adapt to future
pandemic threats, as well as any other crises that may risk patient
and provider safety and possibly overburden health systems.
The long-term benefits of these new, adaptive models in the
postpandemic era will be that they will ensure continuity of wound
care when the patient is unable to visit the wound care centre, is

hospitalized for another condition, and/or is in a nursing home.

Ultimately, improved wound care could be a viable outcome in the

postpandemic future.
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