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BACKGROUND: Diabetic foot syndrome is a late complication of diabetes mellitus and the main reason for non-traumatic
amputations of the lower extremities in diabetic patients. Currently, standards of medical care have been developed and
implemented for the treatment and prevention of this complication. At the same time, there is a lack of publications on the
effectiveness of specialized care, especially at the pre-hospital stage.

AIM: To analyze the results of treatment of patients with diabetic foot on an outpatient basis in a specialized department
and identify the factors affecting them.

MATERIALS AND METHODS: Medical records of patients with diabetic foot ulcers receiving specialized outpatient treat-
ment in the diabetic foot department were analyzed. All patients underwent an assessment of the peripheral sensitivity
and blood flow of low extremities during the initial examination. Treatment was prescribed in accordance with the presence
and severity of infection and ischemia of the affected limb. The number of amputations at different levels, the percentage
of healed and unhealed wounds during the year were analyzed. Predictors of high amputations and non healing during
the year were identified.

RESULTS: Out of 503 patients with diabetic foot, neuropathic diabetic foot was diagnosed in 336 (67%) patients, neuro-is-
chemicin 167 (33%). Healing without amputations in the general cohort of patients was noted in 407 cases (81%). In 32 (7%)
cases, amputations were required, of which: 23 (5%) within the foot, 3 above ankle (0.6%), 6 above knee (1.2%). Death oc-
curred in 6 patients (1.2%), 2 of them after hip amputation. 61 patients (12%) continued to be treated at the end of the study.
The predictors of high amputations in the general cohort of patients were age, impaired arterial blood flow in the arteries
of the lower extremities, the depth of the Wagner ulcer and the level of glycated hemoglobin. Predictors of the non healing
during the year were: the presence of impaired arterial blood flow and untimely treatment for specialized medical care.
CONCLUSION: The data obtained demonstrated the high effectiveness of specialized care for patients with diabetic foot
ulcers at the prehospital stage

KEYWORDS: diabetic foot ulcers; neuropathic diabetic foot ulcers; neuroischemic diabetic foot ulcers; amputations of the lower extremities; heal-
ing; specialized care.

AHANN3 SOQEKTUBHOCTU JIEYEHUA BOJIbHbIX C CUHAPOMOM AUABETUYECKOW CTONMDbI
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© E.I0. KomensirnHa'?*, M.b. AHuudepos'?

'3HpoKprHONornyeckun gucnaHcep, Mockea
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OBOCHOBAHMUE. CuHapom arabetuueckoin ctonbl (CAC) sBNAETCA NO3AHMM OC/IOXKHEHUEM caxapHoro anabeta (CO) n oc-
HOBHOW MPUYNHOV BbIMOJIHEHMA HETPABMATUYECKMX aMMyTaLMii HUXKHUX KOHeYHocTel y 6onbHbix CLI. B HacToswwee Bpemsa
A7 IeUeHnA 1 NPOGUNIAKTUKN AaHHOTO OCJIOXKHEHMS pa3paboTaHbl U BHELPEHbI CTaHAAPTbI OKa3aHWA MeQULMHCKON MOMO-
wu. Mpwu 3TOM eCTb onpeaenieHHbIN AeduunT ony6nrMKOBaHHbIX AaHHbIX 06 3G deKTVBHOCTY CNeLuan3npoBaHHOM MOMOLLN,
0COOEHHO Ha OrOCMMTA/IbHOM 3Tare.

LLENIb. MpoaHanu3npoBaTh NCXoabl A3BEHHbIX fedekToB y 60nbHbix C ¢ CAC, nonyyatoLlwmx neyeHne B ambynaTtopHoOM pe-
XKUMe creunan3npoBaHHOMo OTAENEHWSA, U BbiABUTb GAKTOPbI, BAUAIOLLMX Ha HUX.

MATEPUAJIbl U METOAbI. Ebinvi npoaHan3npoBaHbl MeAULMHCKUE KapTbl MALUEHTOB C i3BeHHbIMU gedekTamu npu CAC,
MoyyYaLmnX CNeuranu3npoBaHHOE fleYeHne B aMOyTaTOPHOM peXrMe B OTAeNeHUn AnabeTnyeckon ctonbl. Bcem nauu-
€HTaMm Npyi NepPBUYHOM OCMOTPE NPOBOAMIACh OLEHKA COCTOSHUSA Neprdeprnyeckon YyBCTBUTENbHOCTM 1 MAarncTpasibHOro
KPOBOTOKA. J/leueHrie HazHauyanocb B COOTBETCTBUM C HANIMUMEM U CTEMEHDBIO BbIPAXKEHHOCTU NHOEKLMY 1 ULIEMUN MOPAXKEH-
HOW KOHEYHOCTU. AHaNM3UPOBAIOCh KOIMYECTBO aMMyTaL WA Ha Pa3HbIX YPOBHAX, MPOLEHT 3aXKMBLUNX N HE3XKUBLLIMX PaH
B TeueHue roga. BoiaBnAnncb NpeanKTopbl BbINOIHEHNA BbICOKMX amnyTaUnii U OTCYTCTBUA 3aXKMBJIEHMA B TeYEHMe roja.
PE3YJIbTATbI. 13 503 naumeHTtoB ¢ CIC HelponaTuyeckas ¢dopma bbina guarHoctupoBaHa y 336 (67%) naumeHToB, Hell-
po-uwemuyeckas — y 167 (33%). 3axkmBneHue 6e3 BbIMOJIHEHMS BbICOKIMX M MasiblX amnyTaLuii B 0OLLeil KoropTe NaLeHTOB
oTMeueHo B 407 cnyvasx (81%). B 32 (7%) cnyyasx noTpeboBanochb BbIMOIHEHME amMyTauuia, U3 Hux: 23 (5%) — B npegenax
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cTonbl, 3 — Ha ypoBHe roneHu (0,6%), 6 — Ha ypoBHe 6egpa (1,2%). CMepTb KOHCTaTUpoBaHa y 6 nauneHToB (1,2%), 13 HUX
y 2 nocsie BbINOMHEHWA aMMnyTaLMmn Ha YpoBHe befpa. 61 nauuneHT (12%) npogonkan neuntbCs Ha MOMEHT OKOHYaHWA UC-
cnepoBaHuA. [pefMKTopaMu BbINMOHEHUSA BbICOKMX amnyTaLuuii B o6Lell KoropTe 60MbHbIX CTanu BO3pacT, HapyLlleHne mMa-
rMCTPanbHOrO KPOBOTOKA B apTepPUAX HUXHUX KOHEYHOCTel, ry6burHa A3BeHHOro gedekrta no BarHepy 1 ypoBeHb rnKu-
POBaHHOrO remornobrHa. 3HauMMbIMU NPeAUKTOPaMUN OTCYTCTBUSA 3aXKMBNEHUA Ha poHe KOHCepPBaTUBHbIX MepPONpPUATUI
B TeUeHue rofia CTanu: Hannume HapyLIEHHOMO MarncTpasnbHOro KPOBOTOKaA 1 HeCBOeBpeMeHHoe obpallieHre 3a cneyunanu-
3MPOBAHHOWN MeaNLMHCKOWM MOMOLLbIO.

3AKJIIOMEHUE. MonyuyeHHble AaHHble NPOAEMOHCTPMPOBANN BbICOKYIO 3bPEKTUBHOCTL Cneunanm3npoBaHHON NOMOLLM
60/1bHbIM C A3BEHHbIMU AedekTamu npu CLAC Ha gorocnUTanbLHOM 3Tane.

KJTIOYEBbIE CJIOBA: cuHOpom duabemuueckoli cmonei; Heliponamuyeckue A38eHHble 0ehekmel; HelipoulieMuyeckue s38eHHble dehekmoi;

amnymayuu HUXHUX KOHe4yHocmeU; 3aXusJ/ieHue; cneyuasiusuposedHHaAa nomowb.

BACKGROUND

Diabetic foot syndrome (DFS), a late complication
of diabetes mellitus (DM), is the main cause of non-trau-
matic amputations of the lower extremities in patients with
DM, their subsequent disability, persistent disability and re-
duced quality of life. The main causes of high amputations
of the lower extremities in DFS include critical ischemia
of the extremity, uncontrolled infection, critical ischemia
in combination with infection [1]. Management of patients
at risk of high amputations requires interdisciplinary in-
teraction of endocrinologists, surgeon with specialization
in purulent surgery, vascular surgeons, and orthopedists.
To reduce the number of amputations above the ankle joint,
their predictors are proposed: systolic pressure on the tib-
ial arteries of the affected limb <50 mm Hg, ankle-brachial
index (ABI) <0.5, pressure in the finger artery <30 mm Hg,
transcutaneous oximetry <25 mm Hg. The presence of these
signs in the patient indicates a high probability of amputa-
tion of the lower limb above the ankle joint and may neces-
sitate revascularization as soon as possible [2]. Following
these recommendations in real clinical practice has led
to a decrease in the number of high amputations in many
countries around the world. According to randomized tri-
als in different countries, high amputations decreased by
3-85% in the period 1982-2011 [3]. According to the com-
bined data for 21 countries, the proportion of high amputa-
tions in the general population decreased from 10.8 to 7.5
per 100,000 population (-30.6%). Eleven countries published
figures on reducing high amputations from 1.83 to 1.28
per 1,000 patients with DM (-29.8%) [4]. In St. Petersburg,
the number of high amputations per 1,000 patients with DM
decreased from 2.53in 2010 to 1.03 in 2021 [5]. It is crucially
important that in the vast majority of publications, the re-
duction in high amputations was due to the implementa-
tion of a multidisciplinary approach to treating patients
in an inpatient setting. Meanwhile, most patients with DFS
receive care on an outpatient basis. In addition, in all coun-
tries, regardless of organization of medical care, DFS pa-
tients initially refer to an outpatient institution. Therefore,
the number of emergency hospitalizations in advanced
cases and, accordingly, the number of amputations will also
depend on how care is organized at the prehospital stage.
It should be taken into account that the contingents of pa-
tients receiving care in outpatient and inpatient settings dif-
fer. Therefore, the tasks to be solved by outpatient and inpa-
tient institutions also have differences. For hospitals the key
indicator of the effectiveness of care provided to patients is
the number of high amputations and its dynamics. In the as-

CaxapHbli1 gnabet. 2024;27(4):376-383

doi: https://doi.org/10.14341/DM13127

sessment of the effectiveness of outpatient care, along with
the number of amputations, the healing time of ulcers and
the frequency of their relapses are analyzed.

PURPOSE

To analyze the outcomes of ulcer defects in DM patients
with DFS receiving treatment in outpatient settings (spe-
cialized department) and identify factors affecting the out-
comes.

MATERIALS AND METHODS

The study was conducted at the Endocrinological Dis-
pensary, Moscow Department of Health.

January 2014 - December 2019

The study involved patients who sought specialized help
in the diabetic foot department.

We analyzed outpatient records of patients who were
treated in the diabetic foot department from 2014 to 2019
with an established diagnosis of DFS. The final analysis did
not include data from patients who did not attend the de-
partment for three months or more. If the patient had sev-
eral ulcer defects, in order to exclude possible distortion
of the results, the analysis included data on one ulcer defect
recorded last (Fig. 1).

A retrospective observational single-center study.

All patients received a standard assessment of periph-
eral sensitivity and main blood flow during the initial treat-
ment [6]. In accordance with the standards of medical care
in the diagnosis of neuropathic ulcer defects, patient man-
agement was based on the following principles: unloading
of the affected limb, antibacterial therapy (if necessary), local
management of wounds using modern dressings and taking
into account the wound healing stage. The unloading mode
was provided in several versions: 1) shoes with unloading
of the front or rear parts of the foot; 2) rigid immobilizing
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DFS patients seeking care in the diabetic foot department from 2014 to 2019
(n=1217)

Patients not attending for 3 months
or more

v (n=347)

DFS patients regularly seen in the diabetic foot department
(n=870)

Ulcerative defects with the same
characteristics in the same patient

v (n=367)

Patients included in the final analysis
(n=503)

Figure 1. Cohort of patients with diabetic foot syndrome included in the final analysis.

Note: DFS, diabetic foot syndrome.

orthosis with ankle fixation; 3) individual unloading band-
age (IRD) in removable or non-removable versions. IUB was
applied during visit [6, 7.

Antibacterial therapy was prescribed in case of local
or systemic signs of wound infection. The initial choice
of the drug was carried out empirically on the basis of clin-
ical and epidemiological data on the predominant path-
ogens, the severity of the infectious process, the pres-
ence and severity of nephropathy, neuropathy, allergic
reactions, and previous hospitalizations. Preferences were
given to broad-spectrum antibacterial agents: protected
penicillins (amoxicillin/clavulanate, amoxicillin/sulbactam,
ampicillin/sulbactam) and fluoroquinolones (levofloxacin,
ciprofloxacin) in tablets. If treatment was ineffective, it was
corrected taking into account the bacteriological study re-
sults [6, 8, 9].

Local treatment of wounds consisted of their cleans-
ing, bathing, and dressing. Wound cleansing consisted
of removing necrosis, areas of surrounding hyperkeratosis.
The scope of the intervention was determined by the con-
dition of the wound defect: necrotic tissues were removed
with a scalpel and Volkmann spoon in one step or step-
by-step. In order to remove foreign particles, surface non-
viable layers and remnants of previous wound coverings,
the wound was washed with an antiseptic solution (chlor-
hexidine 0.05%) or saline. At the final stage, a dressing was
applied to the wound. The choice of dressing was based on
the stage of the wound healing process and the level of exu-
dation. Water-soluble multicomponent ointments, alginate
dressings, and hydrofibers were used [6].

All patients with ulcer defects with comorbid decrease/
or absence of main blood flow in the affected limb were
consulted by a vascular surgeon, who determined the scope
of additional examination and the need for hospitalization
in the vascular surgery department. In preparation for hos-
pitalization, patients received standard therapy for ulcer
defects, taking into account the impairment of blood flow.
It should be noted that only liquid antiseptic solutions
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were used as topical treatment. For limb unloading, mainly
shoes with unloading of the forefoot or hindfoot were used,
in some cases orthosis was used.

The frequency of visits to the clinic averaged 1 times
every 7 days. If necessary, the frequency of visits increased
to 1time in 3 days.

In the study cohort, the following outcome options were
evaluated: ulcer healing, limb amputation, ongoing treat-
ment at the end of the study period, death. The study period
was 12 months of follow-up. Healing was defined as com-
plete epithelization of the ulcer defect and no recurrence
within four weeks of healing. This group included patients
in whom the healing of ulcer defects occurred as a result
of conservative treatment measures, as well as after surgery
without removing fingers or part of the foot. For amputa-
tions of the lower limb, their level was analyzed. High am-
putations include amputations above the ankle: at the level
of the lower leg or thigh. Amputations of the toes or parts
of the foot up to the ankle are classified as low or small.

Descriptive statistics data are presented as mean with
standard deviation (M = SD) in the case of a normal data
distribution, as median and 25th and 75th percentiles
of the data set [Me (25; 75)] when the distribution is differ-
ent from the normal. Frequency distribution of categori-
cal variables was expressed as absolute number and per-
centage (n,%). Comparison of the two groups was carried
out using contingency tables with the calculation of x? for
nominal variables and comparison of average values with
the calculation of Student’s t-test for continuous variables
with normal data distribution. In case of uneven distribution
of data, the Mann-Whitney method was used to compare
two independent samples with the calculation of the U-test.
Univariate ANOVA was used to compare multiple independ-
ent samples with the normal data distribution. A Tukey pair-
wise comparison was performed to determine which groups
of the studied set of groups show statistically significant
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differences. When the data were unevenly distributed,
Kruskal-Wallace analysis of variance with H-test calculation
was used to compare several independent samples. In such
a situation, pairwise data comparison was not performed.
The difference was considered significant at p<0.05.

The model for predicting the occurrence of an event
(for example, performing a high amputation or healing
of a chronic ulcer defect) was constructed in two stages.
First, the odds ratio of event occurrence/non-occurrence
was calculated to identify associations of each of the po-
tential predictors of outcome. Second, taking into account
the fact that in real clinical practice the outcome is influ-
enced not by individual parameters, but by their combina-
tion, a logistic regression method was used to build a mul-
tidimensional model of simultaneous exposure to many
independent factors, where the outcome for the ulcer de-
fect was the dependent variable, namely, healing or am-
putation at any level. Correlation analysis was performed
to identify possible significant interference of parameters.
Pearson and Spearman correlation coefficients were ap-
plied. Statistical analyses were performed using SPSS soft-
ware of version 17.0.

Taking into account the fact that the analyzed data were
collected during routine work of the diabetic foot depart-
ment, the ethical review of the study was considered inap-
propriate (Minutes No. 5 of 13.10.2023).

RESULTS

The final analysis included data from 503 patients with
DFS. In 67% of cases, ulcer defects occurred with preserved
main blood flow, in 33% of cases the main blood flow was
decreased. During the study period, in the total cohort
of DFS patients healing without high or small amputations
was observed in 407 cases (80.9%). In 32 (6.3%) cases, ampu-
tations were required, of which: 23 (4.6%) — within the foot,
3 - at the lower leg level (0.6%), 6 - at the thigh level (1.2%).

1,2%
1,8%
12%

4,6%

Death occurred in 6 patients (1.2%), of which 2 patients died
after amputation at the hip level. At the end of study, 61 pa-
tients (12.1%) continued treatment (Figure 2).

Thus, in the vast majority of cases, healing of ulcer de-
fects in DFS was achieved as a result of conservative thera-
peutic measures without amputations at any level.

Given the differences in the pathogenesis and progno-
sis of neuropathic and neuroischemic forms of DFS, the co-
hort was stratified by the presence or absence of ischemia
of the affected limb. Patients with a neuroischemic form
of the lesion were significantly older, they more often had
CKD of stage 4 and 5, and were more likely to have necrosis
of all skin layers (Grade 4 and 5 according to the Wagner’s
classification). Patients with neuropathic DFS were more
likely to be diagnosed with proliferative stage diabetic retin-
opathy. According to such parameters as gender, type of di-
abetes, control of carbohydrate metabolism, the timeliness
of seeking specialized medical care, location, size, and infec-
tion of the ulcer defect at the initial presentation, no differ-
ences were found between the forms of DFS.

Table 1 presents the outcomes of ulcer defects in various
forms of DFS.

In patients with neuropathic form of DFS, healing within
a year occurred in a significantly larger percentage of cases,
while amputations at all levels, including small ones, were
performed significantly less often than in patients with neu-
roischemic form of DFS. It should be noted that in patients
with neuropathic ulcer defects no amputation at thigh level
were performed. In addition, the small total number of high
amputations over a 5-year period is important.

Significant predictors of high amputations were iden-
tified only in patients with neuroischemic DFS. In this
group, the risk of high amputations increased 3.2-fold
with increasing age for every 10 years; 1.69 times — with an
increase in the level of HbA1C by 1%; 7.53 times — with in-
volvement of bones, tendons and deep tissues in the pro-
cess. Analysis of a group of patients with preserved main
blood flow did not reveal objective predictors for high am-
putations (Fig. 3).

healing

amputationswithin the foot
M high amputations

death

81% continue to betreated

Figure 2. Outcomes of ulcer defects in diabetic foot syndrome in a cohort of patients followed up in the diabetic foot department from 2014 to 2019.
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Table 1. Outcomes of ulcer defects in neuropathic (DFSn) and neuroischemic (DFSni) forms of diabetic foot syndrome

Neuropathic DFS

Neuroischemic DFS

Outcome (n=336) (n=167) P

Healing within 12-month, n (%) 294 (87.2) 113 (67.7) 0.0001
Ongoing, n (%) 31(9.2) 30(18) 0.004
Death, n (%) 2(0.6) 2(1.2) 0.405
Amputations, total 10 (3) 22(13.2)

at foot level, n (%) 9(2.6) 14 (8.4) 0.005

at ankle level, n (%) 1(0.3) 2(1.2) 0.538

at thigh level, n (%) 0 6(3.6) 0.01

Note: Numerical data are presented as absolute number and percentage (n,%).

DFS, diabetic foot syndrome.

According to our data, parameters related to the patient’s
characteristics, such as sex, DM type, type of glucose-lower-
ing treatment, and presence and severity of DM complica-
tions, do not significantly affect the frequency of high am-
putations.

At the next stage, we identified factors affecting the heal-
ing and absence of healing of ulcer defects as a result of con-
servative measures during the year.

Patients with healed and non-healed ulcer defects dif-
fered in the duration of the ulcer defect before seeking
specialized care. Among the healed wounds, there were
significantly more which existed less than 30 days. Among
the unhealed wounds, there were more of those that formed
as a result of surgery and with impaired main blood flow. For
other parameters related to both the patient and the ulcer
defect, there were no differences between the groups.

A binary logistic regression method was used to identify
parameters simultaneously affectingand influencing the out-
come (healing or non-healing during the year). Significant

predictors of non-healing with conservative treatment dur-
ing the year included impaired main blood flow and untime-
ly seeking specialized medical care (Table 2).

DISCUSSION

This paper presents a study of the outcomes of treatment
of 503 DFS patients with ulcer defects receiving specialized
outpatient care. Given the possible impact of COVID19 on
the structure of nosologies, the number of patients, their
ability to follow the prescribed regimen and visit the clin-
ic, it was decided to analyze the data for 5 years preceding
the pandemic, from 2014 to 2019. Most of the ulcer de-
fects in DFS patients treated on an outpatient basis occur
with the adequate main blood flow (67%). The number
of high amputations during the study period (2014-2019)
in the overall group was 1.8%. The main risk factor for high
amputations was an impairment of the main blood flow
in the affected limb. After stratifying the group according

0,99 (0,98-1,01)

3,23 (0,91-11,82)

0,95 (0, 45-1,65)

0,35 (0,08-1,63)

15,68 (2,1-135,9)

o

Sex 1O
Age A O
Timeliness of seeking medical care 4 @
Infection: yesvs no -~
Impaired main blood flow: No vs Yes -
Depth of lesion: superficial vs deep
HbA, 1 O~

o

7,53 (1,7-33,3)

1,69 (1,14-2,5)

01234567

8 91011121314151617 181920
odds ratio

Figure 3. Predictors of the need for high amputations in patients with neuroischemic DFS.

Note: On the right: numerical values of the odds ratio, confidence interval in brackets. Statistically significant predictors are those which range does not
cross the line corresponding to 1: age (p=0.006), impaired main blood flow (p=0.001), depth of lesion according to Wagner’s classification (p=0.003) HbA _
(p=0.001).

HbA, , glycated hemoglobin.
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Table 2. Predictors of non-healing of ulcer defects with conservative treatment in a cohort of DFS patients receiving specialized outpatient care

Overall DFS cohort

Predictor (n=503)
OR 95% Cl P
Age, per 10 years of age increase* 1.19 0.67-1.27 0.25
Sex (M vs F) 0.59 0.33-1.07 0.88
Wound size: , 1.44 0.75-2.74 0.29
>1cm?vs =21 cm
Seeking specialist care, 1 month increase 1.07 1.03-1.11 0.001
HbA, , 1% increase 0.95 0.79-1.16 0.71
Localization:
0.966 0.44-1.88 0.53
plantar vs rear
Infection: 115 0.65-2.02 0.67
yes vs not
Wound depth: 0.92 0.47-1.88 0.48
superficial vs deep
Main blood flow impairment: 201 118-3.43 0.014
no vs yes

Note: OR, odds ratio of the event (no healing during the year); Cl, confidence interval; DFS, diabetic foot syndrome; M, male; F, female; HbA  , glycated

hemoglobin.

to the state of blood flow, the number of high amputations
was 0.3% in the group with neuropathic ulcer defects, and
8% in the group with neuroischemic defects. The rates we
obtained are comparable to those published in the litera-
ture regarding high limb amputations among patients re-
ceiving care on an outpatient basis. For example, according
to the largest prospective multicenter study EURODIALE,
the proportion of high amputations was 5% among all pa-
tients with DFS and 8% among patients with neuroischemic
DFS [10]. In Nottingham (UK), high amputations were per-
formed in 5% of patients with DFS [11], and in a cohort study
conducted in Germany - in 3% of patients [12]. In these two
studies, the group was not stratified by the main blood flow.
At the same time, according to our data, the risk of high am-
putations in patients with ischemia of the limb increases
by 3.2 times for every 10 years of age increase, by 7.5 times
with an increase in the depth of damage per every grade ac-
cording to Wagner’s classification, and by 1.7 times per 1%
increase in HbA, level. It should be noted that the data on
the effect of carbohydrate metabolism control on the like-
lihood of high amputations in patients with neuroischem-
ic form of DFS were obtained for the first time. The results
of a study were published that involved patients with SD1
without specifying the state of the main blood flow, where
the relative risk of high amputations increased by 1.68 times
per 1% increase in HbA1c [13]. There are also indications that
at HbA1c >7%, the relative risk of amputations at any lev-
el doubles [14]. Considering that reducing blood glucose
to target values is a modifiable parameter, the normalization
of carbohydrate metabolism can be considered as an essen-
tial component of reducing the number of high amputations
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in DM patients with impaired main blood flow in the arteries
of the lower extremities.

Healing without performing high and small amputa-
tions in the total cohort of patients with DFS was achieved
in 406 cases (80.7%). The data on the number of wounds
healed during the year are comparable to the pub-
lished data in a number of European clinics. For example,
in the EURODIALE study, healing of ulcer defects in DFS
was achieved in 77% [15]. According to a prospective study
of German colleagues, the healing rate of ulcer defects
in DFS was 57% in complicated forms of DFS, including a de-
crease in blood flow in the affected limb, infection, osteo-
myelitis, and up to 93% in uncomplicated forms. It should
be noted that this study does not indicate the time frame
at which the above result was achieved. The percentage
of high amputations was 3% in the overall group of patients
with DFS [12].

Significant predictors of non-healing with conservative
treatment during the year were impaired main blood flow
and untimely seeking specialized medical care. When strat-
ifying the cohort according to the state of the main blood
flow, the predictor of non-healing was untimely seeking
specialized medical care and lesion size exceeding 1 cm?
in the neuropathic form of DFS. No evidence of any effect
on the outcome was found for of demographic parame-
ters (age, sex) and clinical parameters (DM type, HbAk, lo-
cation of the ulcer defect, its depth, infection at the initial
treatment). These results differ from published results from
cohort studies. For example, in the EURODIALE study, pre-
dictors of non-healing in the general group of patients with
DFS were age, male sex, heart failure, end-stage chronic
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kidney disease, large size of ulcer defect, impaired main
blood flow, and peripheral neuropathy. The parameter de-
termining the non-healing in patients with impaired main
blood flow was infection [15]. In our study, no effect of in-
fection on the outcome of ulcer defect during the year was
identified. One possible explanation for this is the mandato-
ry prescription of antibacterial drugs when signs of infection
are detected during initial presentation, adequate surgical
treatment of the wound and more frequent visits to the de-
partment (2-3 visits a week) for wound care.

Special attention should be paid to such an indicator as
the timeliness of seeking specialized medical care. This pa-
rameter is one of the key ones in terms of preventing high
amputations, but experts rightly note that this recommen-
dation is based on theoretical assumptions rather than on
real numbers [10]. In our study, we obtained first objective
data confirming the great importance of seeking specialized
care as quickly as possible.

CONCLUSION
In conclusion, restoration of the main blood flow

in the affected limb, control of infection and compli-
ance with the unloading regimen are able to minimize

OPUTMHAJIbHOE NCCNEAOBAHNE

the number of high amputations and achieve healing
of ulcer defects in the majority of cases. Our cohort analy-
sis demonstrated the high efficiency of specialized care for
this category of patients at the pre-hospital stage. In this
regard, the organization of outpatient rooms for diabetic
foot patients is of fundamental importance both in relation
to the prevention of high amputations of the lower extrem-
ities in DM patients, and the healing of chronic ulcer de-
fects of the feet.
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