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Abstract

Aims: During the Covid‐19 epidemic, many countries imposed population lockdown.

This study aimed to analyse diabetic foot ulcer (DFU) evolution of outpatients be-

tween the lockdown period and 1 month after its end.

Materials and Methods: We conducted a prospective, observational, single‐centre
study without modification of care. All patients who followed up for a DFU in the

study centre between 15 April 2020 and 11 May 2020 were included. The baseline

assessment occurred 4 weeks after the beginning of lockdown and the follow‐up
visit 4–6 weeks after easing of lockdown. The primary analysis was based on the

Site, Ischaemia, Neuropathy, Bacterial infection, Area, Depth (SINBAD)

classification.

Results: Twenty‐seven patients were included, median 69.4 years, and 25 were

followed‐up at easing of lockdown. The median SINBAD score was 2 (interquartile

range 1; 3) at inclusion and 1 (1; 2) at easing of lockdown, with a mean change of

−0.32 (95% confidence interval −0.93; 0.29). Seventy‐two percent of the population

had a stable or improved score between the two visits. The proportion of patients

using off‐loading footwear was higher among those whose SINBAD score improved

compared to those whose score worsened or remained stable (72%, 44% and 28%,

respectively). Diabetes type was linked to DFU prognosis. Five patients (20%) were

hospitalized during the follow‐up period.

Conclusion: Lockdown appears to have had a positive effect on DFU if patients

remain under the care of their expert wound centre. We believe this effect is related

to better compliance with offloading. The wide use of tele‐medicine seems relevant

for the follow‐up of DFU.
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1 | INTRODUCTION

The Covid‐19 epidemic is an unprecedented challenge for the med-

ical profession. Because of its contagiousness, mortality and

emerging nature, it has mobilized the medical resources of most

developed countries. Many states, in order to contain and control the

progression of the disease, have imposed population containment.

However, other diseases particularly chronic ones, have not dis-

appeared. Among them, the management of diabetic foot ulcers

(DFUs) has represented a logistical and therapeutic challenge.1–4

Diabetic foot is a public health problem in its own right,5 as it

is still the leading cause of non‐traumatic amputation in Western

countries,6 DFU's prognosis in terms of mortality and amputation

remains reserved.7 Within multidisciplinary approach, offloading

has a central place.8 Indeed, failure to respect offloading is

significantly associated with delayed healing but also with an

increased risk of local bacterial infection.9 However, making

compliance with this difficult treatment is an important constraint

for patients.10

The over‐risk of poor evolution, first suspected and

then confirmed in people with diabetes people infected with SARS‐
Cov‐2,11 has obliged our expert centre to limit as much as possible

the exposure of patients to intra‐hospital travel. In accordance with

international recommendations12–14 and as many other centres,15

our foot clinic has therefore continued to follow patients via tele-

consultation, and for the most serious cases, by face‐to‐face emer-

gency consultations. These protocols have been shown to be

effective in reducing the contamination to SARS‐Cov‐2 of patients

with DFU.2 For people with DFU, this period of containment in the

midst of a viral pandemic was a plunge into the unknown. As much as

the effect of a reduction in the possibilities of mobility may give hope

for better compliance with offloading, the restriction of movement

also raises fears of less good nursing care and less support from life‐
support workers or any other outside helpers.16 The elements

related to good compliance with offloading are known to be complex

to analyse.17

The effect of lockdown on the evolution of DFU is still insuffi-

ciently studied.18 The decrease in the number of hospitalizations for

DFU is widely observed. However, the rate of major amputations has

not decreased.19–21

To our knowledge, no study has reported the evolution of DFU

or offloading during this period of lockdown. Therefore, this study

aimed to analyse the healing status of patients followed by our foot

clinic for DFU 1 month after lockdown and 1 month after the end of

it. We included a study of offloading compliance.

2 | MATERIALS AND METHODS

2.1 | Study design and population

This prospective, monocentric, observational study was carried out

at the diabetic foot clinic of Montpellier University Hospital,

France. All patients who followed up for a DFU in the study centre

between 15 April 2020 and 11 May 2020 were included. A DFU

was defined as a trophic ulcer of the lower limb in a patient with

diabetes. Exclusion criteria were patients with guardianship, pa-

tients unable to understand or answer the physician's interview,

and refusals to participate. Patients' care was not modified. The

study protocol was approved by the Institutional Review board of

Montpellier University Hospital (#202000475). Participants were

informed about the study and were free to refuse to take part in

the research.

2.2 | Follow‐up

The baseline assessment took place during lockdown, at least

4 weeks after the beginning of this period which lasted from 16

March to 11 May 2020 in France. Patients were followed up by our

centre before the lockdown began. No follow‐up was started via

teleconsultation. Such an initiation could be linked to an increase in

mortality.22 They had a normal follow‐up with no change in man-

agement until the baseline assessment when they were included in

the study. Appointments have been changed into teleconsultation or

maintaining face‐to‐face visits by minimizing cancellations or delays

in follow‐up. Due to the movement restrictions, visits were mainly

teleconsultations or in person in case of an emergency or if it was

impossible to carry out a teleconsultation. The follow‐up visit took

place 4–6 weeks after easing of lockdown restrictions. The visits and

wound assessment were standardized and made by the same oper-

ator. Others were collected from electronic medical records and from

consultation or teleconsultation reports.

2.3 | Outcomes

Analysis was based on the ulcer classification using the SINBAD (Site,

Ischaemia, Neuropathy, Bacterial infection, Area, Depth) score23 as

recommended by the International Working Group for Diabetic Foot

(IWGDF) in the follow‐up of DFU.9 This classification is based on six

items, each scored with 0 or 1 point: ulcer site (forefoot [0] or mid-

foot and hindfoot [1]), ischaemia (intact [0] or reduced [1] pedal blood

flow), neuropathy (intact [0] or lost [1] protective sensation), bacte-

rial infection (none [0] or present [1]), area (ulcer <1 cm2 [0] or

≥1 cm2 [1]), and depth (ulcer confined to skin and subcutaneous

tissue [0] or reaching muscle, tendon or deeper [1]). The total score

ranged from 0 (healed ulcer) to 6 (more severe ulcer).

Off‐loading was evaluated through the use of off‐loading
footwear. Patients were asked whether the therapeutic shoes

were used for more than half of movements, both indoors and

outdoors. Physical activity was assessed by indoor and outdoor

walking time. Sedentary time was measured as the mean daily time

spent watching screens or reading. Patients were also asked

whether they were in charge of household tasks (shopping, cook-

ing, cleaning), alone or not, and whether they had home help.
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Driving time was also collected. Hospitalizations occurring between

the two visits were recorded. Other collected data included the

number of persons living in the household, professional activity

before lockdown and type of activity, dressing type, and treat-

ments (insulin, oral antidiabetics, antibiotics within the past

2 months, revascularisation in the past 2 months).

2.4 | Statistical analysis

Continuous variables were described with means and standard de-

viation (SD) or median and interquartile range (IQR), depending on

the distribution. Qualitative variables were described with numbers

and percentages. Mean variation in the SINBAD score between the

two visits was calculated, along with its 95% confidence interval (95%

CI). To compare qualitative variables between the two visits, we used

a Fisher test for paired samples or a CHI‐2 when it was not possible.

A Wilcoxon–Mann–Whitney was used for continuous variables. The

statistical analysis was performed using the SAS statistical software

(version 9.4; SAS Institute).

3 | RESULTS

3.1 | Population

A total of 27 patients were included during lockdown, and 25 had a

follow‐up visit at easing of lockdown restrictions, while 2 patients

were lost to follow‐up (Figure 1). Median age was 69.4 years, most

patients were males (77.8%) and had type 2 diabetes (81.5%). History

of ulcer (77.8%) and of amputation (40.7%) was relatively frequent.

Patients' characteristics are described in Table 1. Regarding the

personal situation, 27% lived alone while 73% lived with at least

another person, and 27%, 50% and 35% of patients, respectively,

were in charge of shopping, cooking and cleaning at home.

F I GUR E 1 Flow chart of the population

TAB L E 1 Baseline characteristics of the study population

Variable N = 27

Age (years), median (IQR) 69.4 (62.1–75.5)

Gender, male 21 (77.8)

BMI (kg/m2), median (IQR) 29.2 (25.3–34.0)

Diabetes type

Type 1 3 (11.1)

Type 2 22 (81.5)

Other 2 (7.4)

Diabetes duration (years), median (IQR) 24 (14–34)

Insulin 21 (77.8)

HbA1c (%), median (IQR) 7.7 (6.9–9.0)

eGFR ml/min/1.73 m,2 median (IQR) 57.5 (28.4–68.0)

SINBAD score

0 2 (7)

1 9 (33)

2 8 (30)

3 7 (26)

4 1 (4)

5 or 6 0 (0)

History of ulcer 21 (77.8)

History of amputation 11 (40.7)

Ulcer site

Hindfoot 5 (18.5)

Forefoot 17 (63.0)

Midfoot 4 (14.8)

Stump 1 (3.7)

Dressing type

Alginate 8 (30)

Sucrose octasulfate 6 (22)

Hydrocellular 5 (19)

Others 6 (22)

None 2 (7)

Tobacco (n = 23)

Weaned 8 (34.8)

Active 7 (30.4)

Alcohol 2 (7.4)

High blood pressure (n = 24) 19 (79.17)

Dyslipidaemia (n = 23) 18 (78.3)

Peripheral arterial disease 24 (88.8)

Ischaemic heart disease (n = 22) 14 (64.6)

Colorectal cancer 4 (14.8)

Note: Values are numbers (percentages) unless otherwise stated.

Abbreviation: IQR. interquartile range.
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3.2 | Clinical evolution

Median SINBAD score was 2 (IQR 1; 3) at the baseline visit and 1 (1; 2)

at the easing of lockdown restrictions visit, with a mean variation of

−0.32 (95% CI −0.93; 0.29) (Table 2). Overall, 72% of the population

had a stable or improved score between the twovisits. At the lockdown

visit, 7% of patients (2/27) had a SINBAD score of 0, while they were

24% (6/25) at the easing of lockdown restrictions visit (Figure S1).

Less patients required antibiotics at easing of lockdown re-

strictions (n = 3, 13%) than at lockdown (n = 11, 41%) (p = 0.03),

while one patient (5%) required revascularization, both at lockdown

and at easing of lockdown restrictions. Five patients (20%) were

hospitalized during the follow‐up period, including one patient (4%)

who required amputation.

The type of diabetes appears as a factor related to the prognosis.

Intact protective sensation was related to a worse prognosis ac-

cording to the SINBAD score (Table 3).

3.3 | Off‐loading and activities

A majority of patients used off‐loading footwear, both at lockdown

(73%) and at easing of lockdown restrictions (89%) (p = 0.27), and

about half of the patients used them for more than half of their

movements (both indoors and outdoors) (Table 4). The proportion of

patients using off‐loading footwear tended to be higher among those

whose SINBAD score improved compared to those whose score

worsened or remained stable (72%, 44% and 28%, respectively;

p = 0.11) (Table 3). On the contrary, all seven patients whose ulcer

worsened were sedentary for more than 6 h/day during easing of

lockdown restrictions, while they were 43% (3/7) among those who

were stable and 45% (5/11) among those whose ulcer improved.

Patients tended to be slightly more active at easing of lockdown

restrictions than at lockdown, although no significant difference was

observed (Table 4). The number of patients driving, working and in

sick leave did not change between the two visits.

4 | DISCUSSION

We report here for the first time the evolution of DFU during the

lockdown and the easing of lockdown restrictions periods. We

observed an improving trend in the SINBAD score during follow‐up.

The proportion of patients wearing an off‐loading shoe seemed to be

higher among patients whose SINBAD score improved.

The mechanism of COVID‐19 with its cytokine storm and hy-

percoagulability in the inflammatory and ischaemic context of DFU

was a cause for concern, urging us to exercise caution.16 The use of

high doses of corticosteroids in patients with an infected diabetic

foot is also a cause for worry.24 Thus, COVID‐19 has induced a strong

development of tele‐medicine and home care. Shin et al. report, for

instance, on their experience in the choice of oral versus intravenous

antibiotic therapies,25 in the application of OVIVA study findings.26

Our results showed that 72% of patients with a DFU improved

or remained stable. This differs from previous observations during

the pandemic that didn't show a decrease in major amputation

rate.19 In Caruso et al.'s observation of 25 patients, the risk of

amputation among patients admitted into their tertiary care centre

for DFU was threefold higher.19 Hospitalized patients during

lockdown had more severe infections, they were more likely to be

in emergency care and, finally, the rate of major amputations

versus minor amputations seemed to be higher.21 Furthermore, the

return to ‘business as usual’ in terms of the number of hospitali-

zations for DFUs has been described by Liu et al. as immediate

after the end of lockdown.27

This may be due to the fact that we focussed on a cohort of

patients previously followed before the lockdown period. These pa-

tients were indeed included in our multidisciplinary approach and

follow‐up. For them, management strategies with extensive use of

telemedicine do not appear to have challenged their wound healing

prognosis. It should be remembered that patients with acute

ischaemia or infections, especially soft tissue infections, had closer

face‐to‐face visits. Theses ulcers should be managed by a close

control to avoid an early deterioration. It also should be noted that all

patients had been previously evaluated in a face‐to‐face visit by our

team. Telemedicine may represent a risk in the absence of this initial

assessment.22 Therefore, the most urgent situations had already

been taken care of. We consequently only studied chronic wounds

with a significant impact of offloading on ulcer's prognosis. However,

it is likely that there was a delay in the management of patients

outside our care network. In this regard, it is noteworthy that foot

screening by the general practitioner in patients with diabetes ap-

pears to have been one of the elements of monitoring that decreased

the most during lockdown.28 This may suggest a second epidemic at a

distance from the reopening of the care system for non‐Covid pa-

tients. Interestingly, contrary to the medical community, patients

TAB L E 2 SINBAD score during
lockdown and easing of lockdown

restrictions, and individual variation
between the two visits

SINBAD score

At lockdown (visit 1), median (IQR) 2 (1; 3)

At easing of lockdown restrictions (visit 2), median (IQR) 1 (1; 2)

Individual variation (Δ), mean (95% CI) −0.32 (−0.93; 0.29)

Stable (Δ = 0), n (%) 7 (28)

Improvement, n (%) 11 (44)

Small worsening, n (%) 7 (28)
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TAB L E 3 Characteristics of the patients according to the evolution of the wound (Improvement of the SINBAD score)

Improvement (n = 11) Deterioration or no improvement (n = 14) p

Age (years), median (IQR) 69.9 (55.7–80.6) 69.6 (63.6–74.7) 0.64

Gender, male, n (%) 8 (72.7) 12 (85.7) 0.62

BMI (kg/m2), median (IQR) 28.4 (25.3–30.6) 29.4 (24.7–34.0) 0.97

HbA1c (%), median (IQR) 8.7 (7.5–9.0) 7.35 (6.9–8.4) 0.45

eGFR ml/min/1.73 m2, median (IQR) 63.0 (51.0–76.0) 56.0 (24.0–65.0) 0.45

Diabetes type, n (%) 0.04

Type 1 3 (12.0) 0 (0.0)

Type 2 8 (32.0) 12 (48.0)

Other 0 (0.0) 2 (8.0)

Diabetes duration (years), median (IQR) 24.0 (20.0–35.0) 26.0 (15.0–34.0) 0.74

Insulin, n (%) 8 (72.7) 11 (78.6) 1

History of ulcer, n (%) 8 (72.7) 12 (85.7) 0.62

History of amputation, n (%) 6 (54.5) 3 (21.4) 0.12

Tobacco (n = 23) 0.14

Weaned 2 (20.0) 6 (46.2)

Active 2 (20.0) 5 (38.5)

Alcohol 5 (45.5) 8 (57.1) 0.54

Peripheral arterial disease 9 (81.8) 13 (92.9) 0.56

Ischaemic heart disease (n = 22) 6 (60.0) 8 (66.7) 1

SINBAD score

Ulcer site, n (%) 0.41

Forefoot 8 (72.7) 7 (50.0)

Upper 3 (27.27) 7 (50.0)

Pedal blood flow intact, at least one palpable pulse, n (%) 5 (45.45) 8 (57.14) 0.85

Protective sensation intact, n (%) 1 (9.1) 10 (71.4) 0.004

Bacterial infection, n (%) 4 (27.3) 5 (35.7) 1

Ulcer ≥1 cm2, n (%) 2 (18.2) 5 (35.7) 0.41

Ulcer reaching muscle, tendon, or deeper, n (%) 2 (18.2) 1 (7.1) 0.56

Exposed bone 0 (0.0) 1 (7.14) 1

Off‐loading footwear, n (%)

Used 8 (72.7) 5 (35.7) 0.11

Driving, n (%) 4 (36.4) 5 (42.9) 1

Daily walking time (hours), median (IQR) 1 (0.5; 2) 0.75 (0–1.5) 0.39

People living alone, n (%) 3 (27.3) 4 (28.6) 1

Professional activity, n (%) 3 (27.3) 2 (14.3) 0.62

Assistance at home, n (%) 0.31

None 3 (27.3) 4 (28.6)

Family 2 (18.2) 6 (42.9)

Life assistant 6 (54.6) 4 (28.6)

Help with household errands, n (%) 4 (36.4) 3 (21.4) 0.66

(Continues)
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with DFU were much more concerned about the evolution of their

DFU than about COVID‐19.29

Unfortunately, we were not able to measure the evolution of

wound size. Due to teleconsultations, wound measurement on pho-

tographs was imprecise. However, we used the SINBAD score, which

is the score recommended by the IWGDF for monitoring DFU.9 The

main limitation of our study is the small size of the cohort and the

absence of comparison to a control group of patients treated during

the ‘no lockdown period’. This is a bias unfortunately shared by the

cohorts published on this subject to date.19 Finally, our population is

mainly composed of people with peripheral arterial disease. There-

fore, we were not able to individualize the ischaemic ulcers from the

others. We were not able to conduct a multivariate analysis. This is

compensated by its exhaustive nature in our centre and by the fact

that all patients had active wounds. It should be noted, however, that

our population involved mainly patients with a history of ulcer or

amputation, a known factor associated with a higher mortality and

amputation rate. In our cohort, patients whose SINBAD score did not

improve had a better preserved protective sensation than those who

improved. This atypical result is probably due to the high proportion

of patients with peripheral arterial disease.

The two analysis moments, 1 month after the beginning of the

lockdown and 1 month after the easing of lockdown restrictions,

highlight the delayed impact of the lockdown on the evolution of the

DFU wounds. The fact that wounds continue to improve despite

easing of lockdown restrictions may suggest a memory effect of

increased offloading during the lockdown period. Indeed, the pro-

portion of patients using off‐loading footwear was higher among

those whose SINBAD score improved compared to those whose

score worsened or remained stable. We hypothesize that the lock-

down limited the mobility of patients and their relatives. This

reduction in mobility may have increased compliance with offloading

and thus played a role in the improved prognosis of DFU that we

observed in this cohort. However, compliance with offloading at the

first visit was not a prognosis factor.

New episodes of lockdown are being ordered all over the world.

They are likely to be repeated until we achieve vaccination coverage

for the world's population. In any case, the management of this

epidemic is a textbook case of the clinical consequences obtained

when a population is confined. Lockdown that can occur in the

eventuality of a new pandemic,30 or more classically, anywhere in the

world, in the event of a social phenomenon (war, political situation,

climatic disaster, etc.) that induces a massive control and lockdown of

populations. Lockdown does not appear to compromise DFU prog-

nosis if patients remain under the care of their expert wound centre

after a first face‐to‐face evaluation. The wide use of tele‐medicine

seems relevant for the follow‐up of DFU. A more in‐depth study of

the impact of delays in the initial assessment during the lockdown

T A B L E 3 (Continued)

Improvement (n = 11) Deterioration or no improvement (n = 14) p

Help with cooking, n (%) 6 (54.6) 7 (50.0) 1

Help with cleaning, n (%) 6 (54.6) 3 (21.4) 0.11

TAB L E 4 Off‐loading and activities

Lockdown (n = 26) Easing of lockdown restrictions (n = 18)a p

Off‐loading footwear, n (%)

Used 19 (73) 16 (89) 0.27

Used for more than half of indoor movements 12 (46) 10 (56) 0.54

Used for more than half of outdoor movements 13 (50) 10 (56) 0.72

Driving, n (%) 10 (39) 10 (56) 0.26

Daily walking time (hours), median (IQR) 1 (0.5; 2) 1 (0.8–4.5) 0.48

Sedentary time (reading/screens), n (%) 0.48

<3 h/day 2 (8) 4 (22)

3–6 h/day 9 (34) 8 (45)

6–10 h/day 7 (27) 2 (11)

>10 h/day 8 (31) 4 (22)

Professional activity, n (%) 5 (19) 5 (28) 1.00

Of which, sick leave 3 (60) 3 (60) 1.00

aOf the 25 patients followed up at the follow‐up visit, 2 were hospitalized in critical care, 1 passed through hospitalization and was transferred to a

rehabilitation centre, 2 had a diagnosis of complete healing prior to the follow‐up visit and had been cleared for off‐loading by the physician, 2 did not

have a standardized assessment during their follow‐up visit.
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period, particularly on ischaemic or infected wounds should be con-

ducted. Late referral is known to increase the risk of amputation and

mortality due to DFU.31
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