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Summary

BACKGROUND: Diabetic foot syndromes (DFS) usually
have negative outcomes for patients characterised by
multiple comorbidities and frailty. In Switzerland, we need
a nationwide "quality of care" programme consisting of
evidence-based, practical guidance for primary care
providers, together with the implementation of a multidis-
ciplinary care system for DFS.

METHODS: Elaboration of interprofessional and compre-
hensive Swiss practical guidance for the timely manage-
ment of acute DFS. This guidance will not replace existing
recommendations, but will be complementary to them.
Before nationwide implementation, three Swiss pilot
sites will test the guidance in collaboration with local inter-
professional foot-care centres.

RESULTS: Under the umbrella of QualiCCare, and en-
dorsed by the professional societies involved, twenty ex-
perts from all relevant professions issued four protocols
for various aspects of DFS between March 2018 and Jan-
uary 2020. In addition, they defined criteria for triage and
treatment in primary care, as well as the timely referral of
patients with DFS to interprofessional foot-care centres.
We propose a framework for multidisciplinary, specialised
foot-care networks, and interprofessional foot-care cen-
tres. The piloting of the proposed concepts is underway.
All documents are available on the website www.qualic-
care.ch.

CONCLUSIONS: We provide evidence-based tools for
Swiss primary care providers and specialists, and in-
crease the accessibility for patients to specialised and
timely care of DFS.

Introduction

Diabetic foot syndromes (DFS) are a heterogenous group
of frequent and serious problems of the diabetic foot en-
compassing ischaemia, infection, Charcot foot deformities
and other complications [1, 2]. They are usually difficult to
treat and associated with substantial morbidity, treatment
failure, and high psychological burden and financial costs

[1-10]. Common reasons for treatment failure include in-
appropriate pressure off-loading, underestimated peripher-
al arterial disease, missed infection and a delay in referral
to specialized centers [1-10] (if they exist). Twenty years
ago, approximately 175 million people were suffering from
diabetes mellitus worldwide. By 2030, the number could
rise to 360 million [1, 2]. Switzerland is no exception. De-
spite the presence of an efficient health system in Switzer-
land, the annual incidence of diabetic foot ulcers and am-
putations remains high. Krzywicki et al. showed in 2012
that diabetic foot ulcers, their recurrence and the conse-
quent amputations increased in Switzerland during the pre-
vious decade [3]. In 2016, the Swiss Federal Statistic Of-
fice and the INFRAS Institute reported an annual number
of 1600 amputations in Switzerland, a country with rough-
ly 8 million inhabitants [11], translating into an estimated
annual increase of 5% in Switzerland since 2012. In the
same year, Schimke et al. estimated a 20% prevalence of
foot ulcers in the Swiss diabetic population [8], resulting
in a conservatively estimated attributable annual cost of 96
million Swiss Francs per year [11].

There are internationally accepted guidelines, for exam-
ple,from the Infectious Diseases Society of America (ID-
SA) [1] or the International Working Group on the Diabetic
Foot (IWGDF) [5, 6]. While these documents offer helpful
give guidance on management of diabetic foot syndromes,
they do not provide information on how to conduct surveil-
lance or how care is provided or to actively set up networks
to deal with these problems.They “only” give guidance,
but do not survey care or actively set up networks. They
also are usually not country-specific or mostly target one
specific aspect of DFS — infection — although DFS usual-
ly reflect more than one concomitant problem; and the ra-
pidity to professional care is an issue. The nationwide lack
of a comprehensive definition of diagnosis, therapy and a
structured itinerary (nationwide clinical pathway) motivat-
ed the Swiss Society of Endocrinology and Diabetology
(SSED), in close collaboration with QualiCCare [7], to de-
velop a nationwide interdisciplinary short guideline based
on "good practices", and also to implement these prac-
tices and make them operational on a sustained basis. As
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the Swiss health system differs from one region to anoth-
er, this guidance will help to unify the management of DFS
patients. This manuscript only presents our quality of care
project. The scientific aspects behind the individual strata
of DFS are addressed in prior publications [2, 6, 8, 9].

Methods

QualiCCare is an interprofessional, multi-stakeholder as-
sociation that adapts international best practices and guide-
lines for Switzerland and performs pilot projects for their
implementation (www.qualiccare.ch). In late 2017, Qual-
iCCare and the SSED invited 12 Swiss healthcare societies
to delegate an expert in the field of DFS. All societies
agreed and proposed 8 women and 12 men, representing
the German- and French-speaking parts of Switzerland.
The experts worked in subgroups of six to eight persons
on specific topics according to their expertise. Chaired by
the first author (BPR), the working group of QualiCCare-
headed these subgroups. In a second step, the work of
these subgroups was discussed and validated by the entire
group. The group also defined three levels of DFS care for
Switzerland, based on severity of DFS, and decided to pilot
the project in three regions. This project may also provide
data for academic purposes.

Results

Interdisciplinary protocols

The following Swiss societies participated: endocrinolo-
gy and diabetology, orthopaedic surgery, infectiology, an-
giology, interventional radiology, vascular surgery, wound
nurses and general internal medicine. Further professions
include a diabetology nurse specialised in wound care, a
pharmacist, orthopaedic shoemakers, a representative of a
health insurer, and podiatrists. After four plenary meet-
ings in Bern, and six individual subgroup sessions between
March 2018 and January 2020, we issued four short pro-
tocols (keyword-style, with "red flags", take-home mes-
sages, 8—10 pages long). The protocols are laid out as
brochures and are freely accessible at the website
www.qualiccare.ch and on the homepages of the individual
societies. They are currently in English and German or
French, but will be translated into Italian after the pilot
evaluation. We have not provided printed booklets. Figure
1 gives an example of a short protocol page regarding the
fast-track approach to acute ischaemia.

Figure 2 represents the protocol for suspected Charcot
arthropathy. The appendix provides a full example for in-
fections. Both figures and the appendix were edited by
QualiCCare (AZ) and approved for publication in this
manuscript.

Key messages and identification of levels of care

Table 1 summarises the key messages targeting acute is-
chaemia [10], infections [1-6], Charcot arthropathy
[12, 13], off-loading [4, 5, 14] and the triage and treatment
of DFS in primary care. We further identified three levels
of care settings/networks, according to the severity (and
the urgency) of DFS and propose to implement such spe-
cialised care structures across Switzerland (Table 2). On
the first level, the patient is treated by a primary care
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provider, who can be a general practitioner, a pharmacist, a
specialised nurse, or a podiatrist. These first-level, single-
discipline settings should have expertise in DFS, meaning
that they should see DFS patients regularly and know the
triage requirements. Additional experts are non-urgent and
involved when needed. The second level consists of a net-
work of experienced clinicians who are able to correctly
diagnose the underlying problem and to refer the patient
to specific care without delay. This requires a pre-estab-
lished network, which does not necessarily have to be on-
site. The third level requires the immediate accessibility of
all specialists, who are required for each individual case,
including the possibility to perform invasive interventions
(in-house or in a neighbouring hospital). Usually, this third
level is a hospital, but it does not need to be. Provided that
the expertise is available at any moment, level III can al-
so be composed of experienced clinicians with secondary
rapid access to invasive interventions. QualiCCare and the
project leaders will identify these third level centres and
ensure their financing in the coming years.

Pilot site implementations

We are piloting the implementation of our project in three
regions of Switzerland: Lucerne, Sion/Valais, and
Burgdorf/Emmental. The practical pilot will lastfor ap-
proximatively 12 months (with possible extension to 18
months because of the COVID-19 pandemic) to obtain a

Figure 1: Screenshot from the guidance on the management of
acute severe peripheral arterial disease.

2. Triage/Revascularization - In presence of PAD management in a specialized foot care team is
strongly recommended (1%

Note: “Time is tissue” - delayed or inadequate treatment leads
to the irreversible loss of portions of foot tissue 3)

- Urgent patient management, including assessment and
revascularization. is recommended in presence of (1:3811)

Y

critical limb ischemia (ABI <0.5 or ankle pressure <50mmHg or
toe pressure < 30mmHg or tcp0O2 < 25 mmHg)
OR

> PAD + moderate or severe infection (IDSA 3/4)

Urgent should also be
levels in the presence of other
ulcer surface area

in patients with PAD and higher pressure
of poor i ially infection or large

Figure 2: Example of the guidance for awareness in suspected
acute Charcot arthropathy.

Acute (active) Charcot Foot (neuro-osteoarthropathy), ACF

Action/background Competence &
responsibility

Definition infectious d ion of bone and ¢ iated with thy, in the acute phase
(Stage 0-1) associated with signs of inflammation

Early diagnosis and timely treatment s crucial because of the rapidly progressive nature of
ACF with risk of severe and irreversible foot deformity.

High risk of
knowledge among HCP regarding this rare condition.

Diagnosis First (second

and third) level

the patient and

First (second

Clinical + Signs of peripheral neuropathy (10g monofilament, tuning fork, achilles TR)
i ¢ Uni i ing mi and third) level

trauma, often unnoticed by the patient,
initially without ulcer, but may co-exist caused by deformity or swelling

« Affected foot usually more than 2 °C warmer compared with the non-affected foot.

« Often painless, mild pain may be present.

+ Clinical signs may be subtle especially if localized on the forefoot

Differential ~ Cellulitis, trat Ite
diagnosis  arthritis

it, deep vein thromb d First (second

and third) level

Laboratory  CRP/i : often normal or non-specifically First (second

and third) level

Imaging  Conventional x-ray : for diagnosis confirmation (CAVE x-ray negative in early ,stage 0°; see
appendix) and evaluation of deformity
MR : mandatory as second line if x-ray negative and clinical signs of ACF.
Others : scintigraphy, PET : no added benefit

First (second
and third) level
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Table 1:

representative number of DFS patients and to give valid
feedback on the practicality and benefit for both healthcare
providers and patients. We expect higher efficiency and
better coordination of DFS care. First interim results
should be available by mid-2022.

Discussion

DFSs are frequent, in Switzerland and worldwide, and
mostly concern multimorbid, frail patients with long-
standing diabetic mellitus and probably (secondary) poor
compliance [1, 3]. Our daily experience suggests that we
regularly lose time and resources with DFS episodes for
various reasons: late referral, non-compliance, inadequate
off-loading, resignation, delays in treatment for infection
or revascularisation, immobile patients, unprofessional de-
bridement and rudimentary experience in DFS. Due to the
high prevalence of DFS, it is imperative that its manage-
ment must be better recognised and standardised at the na-
tional level. The experts or centres treating this pathology
must be easily identifiable, allowing healthcare profession-
als to quickly identify the problem and to know when and
where they should refer a patient. Therefore, our project
does not primarily aim to spread knowledge, but rather to
facilitate nation-wide access to specialised care in a time-
ly manner. We chose a freely accessible website with short
information available at a glance. Of note, our protocols do
not replace already existing recommendations in Switzer-
land, such as those on antibiotic therapy for diabetic foot
infections [15]. We intend to complement these and to
make them operational. The recommendations are open
for discussion and can be updated upon feedback from
the medical and nursing community of Switzerland and
abroad.

Our project is congruent with the majority of international
guidance. For example, the latest IDSA guidelines on dia-
betic foot infections [1] propose multidisciplinary rapid-re-
sponse teams, and encouragement by medical institutions,
insurance companies and other healthcare systems. Also,
the IDSA encourages diabetic foot centres of excellence to
audit regularly various aspects of processes and outcomes
[1].

Despite being a nationwide quality of care project, we see
two potential shortcomings.

First, we have no guaranteed public support besides our
societies, putting the sustainability in question. However,
QualiCCare has experience in implementing and sustain-
ing quality projects [7] and has some political support.
Furthermore, DFS are very probably gaining prominence
among decision makers. One of the best signs of this is that
the podiatrists are in the process of being reimbursed by in-
surance (should be effective in 2022), which will be a great
step towards better management/prevention of foot ulcers
in our diabetic patients [11, 16]. Second, our method of
national consensus finding was different from those used
in the devlopement of international guidelines. For exam-
ple, in the IWGDF guidelines [5] for diabetic foot infec-
tions, the expert panels followed the GRADE methodol-
ogy, structuring it around clinical questions in the PICO
(Patient, Intervention, Comparison, Outcome) format, fol-
lowed by recommendations and the rationale for them [5].
They judged a recommendation to be "strong", "moderate"
or "weak" [5]. In contrast, we did not interpret data in
terms of scientific evidence, but focused on practical as-
pects from the start. We did not need to use established
paths designed for synthesising judgements for a broader
audience, such as the Delphi, the Nominal Group Tech-

Examples of information in the proposed Swiss guidance on diabetic foot syndrome (DFS)- stratified by the most important key messages.

Main identified problem Proposed solution Difficulties for implementation

Peripheral |Loosing time before revascular- | Rapid access to vascular evaluation and eventual interven- Necessity for transfer to a secondary or tertiary specialised centre

arterial dis- | isation. Time is tissue. tion. Practical guidance for every clinician. Red flags. and hospitalisation.

ease

Charcot Missed recognition and missed |Awareness, knowledge, magnetic resonance imaging with Recognition of the medical emergency of acute Charcot arthropa-

arthropathy | early treatment. experienced radiologists, further consultation without losing | thy, mimicking infection. Correct and consequent off-loading.

time.

Infectious | Excess of iterative antibiotic Antibiotic stewardship in the field of DFS. Streamlining of Lack of experience in antibiotic stewardship in low-volume cen-

diseases prescription with adverse therapies. Surgery, off-loading, debridement. tres. Desperate situations with easy solution of antibiotic prescrip-
events and lack of clinical ben- tion for preventive reasons.
efit.

Off-loading | Compliance, adherence of the | Education, specialised technicians and centres. Choosing the | Adherence, secondary ulceration, close clinical controls by spe-
patient. off-loading strategy with patient considering the individual sit- | cialised healthcare workers. Eventually thrombosis prophylaxis.

uation to achieve highest possible adherence. Off-loading is an interim solution, not the final answer.

Table 2:

Proposed requirements for specialised diabetic foot syndrome (DFS) centres in Switzerland.

Level of Requirements Composition Difficulties

centre

| General Expertise of the individual clinician or nurse / podia- | Single expert or two. Mostly the general Limited to DFS of mild or moderate severity. Definition of "ex-

practitioner; |trist in the field of DFS, either by long-term experi- | practitioner or the diabetologist, but identifi- | pert in DFS" is a flaw, as there are no official titles in Switzer-

podiatrist; ence, scientific output or participation in profession- |able as an expert in DFS. land. Few accessible for emergencies.

specialised |al networks specialised in DFS.

nurses

Il Local net- | Several medical and nursing experts in close collab- | Diabetologist, specialized nurse / podia- Difficult accessibility during night shifts and/or week-ends. De-

work oration, able to treat and follow-up all DFS in an out- | trist. Availability of a specialised infectious |pends on the individual expertise of the specialised healthcare

patient setting, including debridement, antibiotic diseases physician, radiologist or angiolo- | workers. Invasive interventions performed by a third party,
therapy, and radiological and angiology work-ups. gist within 2-3 days. who must agree with the request and recommendations.

Ill Regional |All expertise and all invasive procedures available | All medical and nursing disciplines avail- Costly to maintain, if organised as an outpatient network sys-

diabetic foot | within 24 hours, including during night shifts and able, including surgeons. All interventions | tem of specialists. On guard accessibility during night shifts.

centre or week-ends. Easily accessible emergency line 24/7. |needed accessible without major delay or

network transfer, with replacements during holidays.
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nique, or the Consensus Development Conference tech-
niques [17].

Conclusion

Our interprofessional group of experts in DFS proposes a
nationwide guidance and the implementation of rapidly ac-
cessible recommendations in Switzerland for all aspects of
DFS. We also provide evidence-based tools for all primary
care providers and specialists in the management of DFS.
We define criteria for referral to interprofessional foot-care
centres and increase the accessibility of all patients to spe-
cialised highly professional care. This project is current-
ly in the pilot phase and should be developed further. We
therefore need to exchange of experiences and encourage
all colleagues who regularly treat DFS patients to support
this nationwide project.

Expert group

Interdisciplinary Expert Group for the Diabetic Foot of
Swiss Society of Endocrinology and Diabetology: Bet-
tina Peter-Riesch, Astrid Czock, Ulf Benecke, Thomas
Boni, Bernard Chappuis, Angela Cottier, Emanuel Christ,
Marc Egli, Sandro Fraternali, Christian Frei, Isabelle
Hagon-Traub, Axel Haine, Mario Malgaroli, Dieter Mayer,
Salah Qanadli, Christina Ruob, Katrin Schimke, Claude
Schoenenweid, Ilker Ugkay, and Véronique Urbaniak.
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Appendix: Guidance for diabetic foot infections

The appendix is available as separate PDF file for download. It was edited by QualiCCare (AZ) and approved for
publication with this manuscript.
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