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LONG-TERM CONSEQUENCES OF THE USE OF
AUTOLOGOUS PLATELET-RICH PLASMA IN
THE TREATMENT OF PATIENTS WITH DIABETIC ULCERS,
AND MEDICAL AND SOCIAL ADAPTATION OF SUCH
PATIENTS

Relevance of the problem. According to the International Diabetes
Federation (IDF), the number of patients with diabetes in the world
reached 463 million people in 2019. One of the most severe local
complications of diabetes is diabetic foot syndrome manifested through
the development of diabetic ulcers on the lower extremities, which leads
to poor quality of life and disability.

Objective. To evaluate the long-term outcomes after the use of
autologous platelet-rich plasma in the treatment of patients with trophic
ulcers secondary to type 2 diabetes mellitus and to study the peculiarities
of medical and social adaptation of the patients who underwent such
treatment vs. traditional methods.

Materials and methods. Study subjects were divided into two
groups. The main group included 55 patients; the comparison group
included 50 patients. Patients in the comparison group were treated
according to the standard scheme in accordance with the
recommendations of the International Working Group on the Diabetic
Foot (IWGDF 2015). Treatment of patients in the main group was based
on the above recommendations and corrected local treatment scheme
according to our proposed method using autologous platelet-rich plasma.
When studying the effectiveness of treatment, we used adapted EuroQol
EQ-5D-5L questionnaire.

Statistical data were processed using the Student's t-test. The
difference in average values at p<0.05 was taken as statistical
significance.

Conclusions. It was found that the recurrence of ulceration in the
main group of subjects occurred less frequently, as compared with
patients in the comparison group (p<0.05).

Long-term follow-up period showed that 34 (72.3%) subjects in the
main group had no mobility problems vs. 21 (46.7%) subjects in the
comparison group. In the main group, 44 (95.7%) subjects did not
require assistance in daily living activities vs. 35 (77.8%) subjects in the
comparison group. In the main group, 33 (70.2%) subjects could
participate in normal daily activities vs. 17 (37.8%) subjects in the
comparison group.
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37 (78.7%) patients in the main group were not prone to depression
and in the comparison group, only 18 (40%) subjects were not
depression-prone, which is 1.9 times less (p>0.05).

Keywords: social adaptation, autologous plasma, trophic ulcer,
diabetes mellitus.

Corresponding author: nikolaenko_as@ukr.net

BIJUTAJIEHI HACJIIKA BUKOPUCTAHHA AYTOJOTTYHOIL
IJIA3MMU, 3BATAYEHOI TPOMBOLIUTAMH P
JIKYBAHHI XBOPUX HA JTIABETHYHI BUPA3KH TA IXHA
MEJUKO-COLIAJIBHA AJJATITAIISA

AxTyaasHicTs npodaemu. 3a Mixraaponuoi [iabetmanoi dene-
panii (IDF) uncnennicts xBopux Ha I1J] y cBiti Ha 2019 pik cTraHOoBMIA
463 wminpiioHIB 0ci6. OmHUM i3 TSHKKUX MicleBUX yckiamHeHb L[] €
CHHIPOM ia0eTHYHOI CTOIH, MIPOSBOM SKOTO € PO3BUTOK Jia0CTHIHUX
BHPa30K HIKHIX KIiHIIIBOK, IO Bele IO 3HIDKEHHS SKOCTI XHUTTSA Ta
BTpPAaTH Mpane3aTHOCTI.

Meta po6oru. OUiHUTH BifJaneHi pe3yabTaTH Micisi BUKOPUCTAH-
HSl ayTOJIOTIYHOI IIa3Mu, 30aradueHoi TpOMOOLUTAaMH, MpU JIKyBaHHI
XBOpPHX Ha TpodiuHi BHpa3ku Ha T LykpoBoro aiadery II tumy Ta
BHUBYUTH OCOOJHBOCTI MEIUKO-COLIaIbHOI aaanTamnii XBOpUX, SKi IiI-
JANHACSA TaKOMY JIIKYBaHHIO y TOPIBHSHHI 3 TpaIWUIiHHUMH METOIHKA-
MH.

Martepiaau i Mmetogu. [Jocmimkeni Oy po3monaisieHi Ha OB Tpy-
mu. B ocHOBHY Trpymy yBiifmio 55 xBopux, y rpymy mopiBHsIHHS — 50.
XBOpUM TPy MOPIBHAHHA NPOBOIMIM JIIKYBaHHSA 3a CTaHIAPTHOIO
CXEMOI0 3TiIHO 3 PEKOMEHAAIISIMH MIKHAPOIHOI po00Y0i rpymu Mo
nmiadernuniit croni (IWGDF 2015). JlikyBaHHs XBOpHUX OCHOBHOI IpYy-
1 0a3yBajocsl Ha HaBEJACHUX BUILE PEKOMEH/AIISNX Ta KOPEKIIE Mi-
CIIEBOT'O JIIKYBaHHS 3a 3alpOIIOHOBAHOI0 HAMH METOJMKOI0 3 BUKOPHC-
TaHHSM ayTOTE€HHOI MIa3MHu, 30araueHoi Tpomoonuramu. [Ipu BuBUe H-
Hi e()eKTHBHOCTI JiKyBaHHS OyB 3aCTOCOBaHUI aJalTOBaHWA HAMH
onutyBaigpank EuroQol EQ-5D-5L.

CratucTuuHy 00poOKy pe3ynibTaTiB HPOBOIMIN 3 BUKOPHCTAHHIM
t-kputepiro Cr’romeHTa. 3a OCTOBIPHICTH Pe3yNbTaTy HpHAMAanacs
pi3HHI cepenHix 3HadeHb mpu P < 0,05.

BucHoBku. BusBieHo, mo penuauB BUpPa3KyBaHHS y OCHOBHIH
rpyIi JOCHiKeHUX OyB MEHII 4acTo, y MOPIBHSIHHI 3 XBOPUMH IPYyNHU
nopieusHEsS (P < 0,05).

V BiamaneHu# mepiof micisl JTiKyBaHHS TOMIXK PEIUITIEHTIB OCHOB-
HOI rpymu He Oyio mpobiem 3 mepecyBanusMm y 34 (72,3 %) oci0, y
rpymi nopiBHsHHS — 21 (46,7 %).

AHKETOBaHI OCHOBHOI I'pynH He MOTpeOyBaly JIOMOMOTH y 00CITy-
roByBaHHi y 44 (95,7 %) oci0, a y rpyni nopiBasHHS — Yy 35 (77,8 %).
MoxuBicTs OpaTH ydacTh y 3BUYANHIA TMOBCSKAEHHIN AisUTBHOCTI
aHKeTOBaHI ocHOBHOI rpynu Maiu y 33(70,2%) nocnijkeHux, a y Ipy-
i nopiBusHHS — y 17 (37,8%).

3arajgpHa AKICTH KUTTS Ta INCHXOEMOUIMHHN CTaH aHKETOBAaHUX
OCHOBHOI I'pYITH, XBOPI sIKi He miggaBanuck aenpecii 6yB y 37 (78,7%)
JOCTIPKEHUX, a y rpyni nopiBHAHHA —y 18 (40 %) aHkeToBaHUX, IIO
menme y 1,9 pasy (p > 0,05).
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Introduction

According to WHO and the International
Diabetes Federation (IDF), the number of
patients with diabetes in the world reached 425
million people in 2017. 727 billion US dollars
were spent on the treatment of diabetes mellitus
and its complications worldwide [1]. Despite
high financial costs, the disease is usually
accompanied by a substantial number of general
and local complications, which lead to disability
and mortality [8].

One of the local severe complications of DM
is diabetic foot syndrome. 16-18% of patients
with diabetes develop ulcerative defects of the
lower extremities, and the treatment requires
significant effort, time, and economic costs. In
28% of such patients, complications lead to
various types of amputations, which affects the
quality of life and social status [2]. Recently,
autologous platelet-rich plasma (APRP) has been
tested for the treatment of trophic ulcers.
Platelets are thought to initiate wound healing by
releasing local growth factors that activate
reparative processes in tissues [3, 4].

One of the main directions of national
medicine is the restoration of the patients' quality
of life. The state of health is usually assessed not
only in terms of pathological process severity but
also from the point of view of the impact that the
disease has on self-care, household, and social
activity of patients. In order to assess the quality
of life of patients, various questionnaires are
used which take into account both physical and
psycho-emotional indicators. One of them is the
EuroQol EQ-5D-5L questionnaire, which makes
it possible to assess the quality of life and
medical and social adaptation of patients [5, 7].

Relevance of the problem

The ever-increasing incidence of diabetes and
the growing number of complications that
accompany the disease challenge scientists and
practitioners to improve the effectiveness of
treatment of such complications since this cannot
be achieved using traditional methods. The latter
affecting the social adaptation of patients
determines the relevance of the problem.

Objective: to evaluate the long-term
outcomes after the use of autologous platelet-rich
plasma in the treatment of patients with trophic
ulcers secondary to type 2 diabetes mellitus and
to study the peculiarities of medical and social
adaptation of the patients who underwent such
treatment vs. traditional methods.

Materials and methods

The study was conducted at the Department
of Vascular Surgery and Burn Department of the
Sumy Regional Clinical Hospital (SRCH) in
2013-2019. One hundred five patients with
neuropathic ulcers secondary to type Il diabetes
were studied. The inclusion criteria were limited
to neuropathic trophic ulcers in the form of
diabetic foot syndrome (DFS) secondary to type
Il diabetes mellitus. Patients were selected based
on PEDIS classification. This classification
included such functional and anatomical
characteristics as perfusion, extent, depth,
infection, sensation. The main group and the
comparison group included patients with trophic
foot ulcers of 5 to 10 cm? lasting for as long as
four weeks and more. At the same time, the study
included patients with soft tissue involvement
with no affection for bones and joints.

The exclusion criteria were  severe
concomitant oncological diseases,
decompensated coronary heart disease, lesions of
the musculoskeletal system in the ulcer area, the
ischemic form of the diabetic foot, chronic
diseases of internal organs, and systems in the
acute phase.

Study subjects were divided into two groups.
The main group included 55 patients; the
comparison group included 50 patients. Patients
in the comparison group were treated according
to the standard scheme in accordance with the
recommendations of the International Working
Group on the Diabetic Foot (IWGDF 2015).
Treatment of patients in the main group was
based on the above recommendations and
corrected local treatment scheme according to
our proposed method using autologous platelet-
rich plasma [6]. When studying the effectiveness
of treatment, we used an adapted questionnaire,
which included five questions and five answers
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to each of them, depending on the severity of
complaints. These questions were: level of
patient's mobility, peculiarities of self-care,
attitude to daily activities, pain in the wound
area, the presence of anxiety (depression).

Mobility was assessed using the following
options: The patient has no problems walking;
the patient has minor complaints — comfortable
walking for up to 200 meters; the patient has
moderate complaints — comfortable walking for
up to 100 meters; the patient has serious
problems walking; the patient is not able to walk.

Self-care causes no problems for a patient
when washing and dressing independently; self-
care causes minor problems when washing or
dressing  independently;  self-care  causes
moderate problems when washing and dressing
independently; self-care causes serious problems
so that the patient can only partially take care of
oneself or cannot take care of oneself at all.

The attitude to daily activities includes work,
study, participation in family affairs and leisure
at this level: No problems, minor problems,
moderate problems, serious problems, and
extremely serious problems. Given the presence
of neuropathic ulcers, most patients did not
experience pain; only a few of them noted
hyperesthesia in the foot area. Therefore, pain
syndrome was not considered as an indicator of
social adaptation. The state of anxiety or
depression was qualified as follows: The patient
does not experience anxiety or depression; the
patient experiences minor anxiety; the patient
experiences moderate anxiety or depression; the
patient experiences intense depression; the
patient experiences extremely severe depression,
inhibited thinking, constant anxiety.

In addition, according to this questionnaire, a
scale was developed that characterized the
general health status of patients with a score from
0 to 100. A score of O corresponds to the worst
state of health, and 100 corresponds to the best
state of health. Patients were asked to
independently mark their health status on the
given scale. The survey of patients in both
groups was conducted in 12-15 months after
discharge from the hospital. In the main group,
the feedback was positive in 47 patients, and in
the comparison group — in 45 patients. The
obtained results are grouped and presented in
Table 1.

Statistical data were processed using the
Student's t-test. The difference in average values
at p<0.05 was taken as statistical significance.

Results and discussion

According to obtained responses, relapse of
ulcers in patients of the main group occurred in 2
(4.2%) patients vs. 8 (17.8%) subjects in the
comparison group, which is 3.4 times higher
(p<0.05).

34 (72.3%) recipients in the main group did
not have any mobility problems, and in the
comparison group, 21 (46.7%) respondents had
walking difficulties, which is 1.5 times worse
(p<0.05). In the main group, there were 11
(23.4%) patients and 1 (2.1%) patient,
respectively, who complained of minor problems
(comfortable walking for up to 200 meters) and
moderate problems (comfortable walking for up
to 100 meters); among patients in the comparison
group, similar answers were given by 17 (37.8%)
and 3 (6.7%) subjects, respectively. 1 (2.1%)
recipient in the main group had serious mobility
problems, and in the comparison group, there
were 3 (6.7%) individuals with similar problems.
The survey in the comparison group showed
extremely severe mobility problems in 1 (2.2%)
recipient (almost unable to move). There were no
similar consequences among the subjects of the
main group.

When identifying problems with self-care, it
was found that 44 (95.7%) recipients in the main
group did not have any self-care difficulties.
Among patients in the comparison group, this
indicator was lower; namely, 35 (77.8%)
individuals had no difficulties regarding self-
care. Moderate problems were found only in 3
(6.4%) recipients in the main group vs. 8 (17.8%)
subjects in the comparison group, which is 2.8
times higher (p<0.05). 1 (2.2%) patient in the
comparison group had serious problems with
self-care, while no such problems were identified
in the main group. 1 (2.2%) person in the
comparison group was not able to take care of
himself. There were no similar consequences
among the subjects of the main group.

The next criterion evaluated in the
questionnaire was the level of typical daily
activities, namely: the ability to perform minor
housework, to study, to participate in family
affairs and leisure. Among the patients in the
main group, 33 (70.2%) of the studied
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Table 1 — Survey results demonstrating medical and social consequences in patients with trophic ulcers
secondary to type 2 diabetes mellitus who underwent treatment with autologous platelet-rich plasma vs.

traditional methods

Social adaptation indicators
Mobility Self-care NO”'?a? glally AnX|et.y
. activities (depression)
Severity of
complaints 2 S =2 S =2 S == S
P Sc 205 | 82 | 255 | 8 | 255 | S |23s
o < S 3 < o < 8 3 < o < 8 3 < o < 8 3«
£ & E>S | £& Ess | £ £ 5& £ £ £ &
> 8 > 3 > 3 > 3
No 34 21 44 33 17 37 18
complaints (72.3%) (46.7%) | (95.7%) | (77.8%) | (70.2%) | (37.8%) (78.7%) (40%)
Minor . 11 17 B 11 17 7 (14.9%) 10
complaints (23.4%) (37.8%) (23.4%) | (37.8%) (22.2%)
Moderate 12
. 1(2.1% 3 (6.7% 3 (6.4%) | 8(17.8%) | 2 (4.2%) | 7 (15.5% 2 (4.2%
complaints (2.1%) (6.7%) (6.4%) | 8(17.8%) | 2 (4.2%) | 7 (15.5%) (4.2%) (26.7%)
Serious
complaints | 1(2.1%) | 3(6.7%) - 1(2.2%) | 1(2.1%) | 3(6.7%) 1(2.1%) | 3(6.7%)
(problems)
Extremely
severe pain - 1 (2.2%) - 1(2.2%) - 1(2.2%) - 2 (4.4%)
(problems)

individuals had no problems with the above
activities vs. 17 (37.8%) individuals in the
comparison group. Among the patients of the
main group, there were 11 (23.4%) and 2 (4.2%)
subjects complaining of minor and moderate
problems  with normal daily activities,
respectively, vs. 17 (37.8%) and 7 (15.5%)
subjects in the comparison groups, respectively.
Serious problems with normal daily activities
were experienced by 1 (2.1%) patient in the main
group vs. 3 (6.7%) subjects in the comparison
group. At the same time, among the individuals
in the comparison group, 1 (2.2%) person had
very serious problems with normal daily
activities. There were no similar consequences
among the subjects of the main group.

Another important indicator in the survey was
a psycho-emotional state of patients, which
included anxiety or depression. 37 (78.7%)
patients in the main group did not report such
complaints vs. 18 (40%) in the comparison
group, which is 1.9 times less (p<0.05). Minor
and moderate manifestations of anxiety or

depression were reported in 7 (14.9%) and 2
(4.2%) patients in the main group, respectively,
vs. 10 (22.2%) and 12 (26.7%) subjects in the
comparison group, respectively. There was 1
(2.1%) patient with severe symptoms of anxiety
or depression in the main group, and 3 (6.7%)
subjects with similar conditions in the
comparison group. Extremely severe depression
was observed in 2 (4.4%) recipients in the
comparison group, while in the main group, there
were no similar manifestations.

According to the scale that characterized the
overall state of health, patients in the main group
assessed the overall state of their body
significantly  better than patients in the
comparison group. On a digital scale from 1 to
100, patients of the main group rated their health
status at 82.9 points, and patients of the
comparison group — at 62.4, which is 1.3 times
less (p>0.05).

Given the above, the use of APRP in the
treatment of patients with neuropathic ulcers can
be considered a priority.
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Conclusions

1) Recurrence of ulceration in the main group
occurred less often than in the comparison group
(p<0.05).

2) Long-term follow-up period showed that
34 (72.3%) subjects in the main group had no
mobility problems vs. 21 (46.7%) subjects in the
comparison group, which is 1.5 times less
(p<0.05). In the main group, 44 (95.7%) subjects
did not require assistance in daily living activi-
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