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Injections of Autologous Platelet-Rich Plasma into the Facial
Skin: Assessing Safety and Influence on the Immune System According to
the Routine Laboratory Tests

Alina R. Koshkinbayeva', Alina V. Ogizbayeva?, Olga Anatolyevna Ponamareva®, Bauyrzhan K. Omarkulov’

Abstract

Aims: The purpose of this research was to study the safety of the PRP injections into the
facial skin and assess its effect on immune system according to the routine laboratory tests.
Subjects and Material: The research involved 50 women aged 20 to 52 years who received
intradermal PRP injections into the facial skin. General examination, complete blood count
before the procedure, and 1, 3, and 6 months after it, rheumatoid factor, lupus anticoagulant,
and D-dimer in the blood serum before the procedure and 6 months after it were conducted
for all the subjects involved in the research. Results: According to the studied indicators of
autoimmune diseases (rheumatoid factor and lupus anticoagulant), there were no differences
6 months after the PRP injection procedure (P = 0.139 and P = 0.208, respectively). A small
number of patients (6-20%) had a slight increase in lymphocytes (up to a maximum of 47.8%)
and monocytes (up to a maximum of 11.4%) in the blood after 1, 3, and 6 months, which
tended to normalise over time (P = 0.0001). No undesirable local or systemic reactions after
the procedure as well as during the observed period were recorded. Conclusion: An algorithm
for laboratory examination of patients before and after the PRP injections into the facial
skin was proposed to exclude undesirable adverse reactions after the procedure. The safety
research should be continued, taking into account the multiplicity of the procedure and its
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combination with other cosmetic effects.
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Introduction

Autologous platelet-rich plasma (PRP) is widely used
in various fields of medicine today.! PRP is presently
in great demand in aesthetic dermatology and
cosmetology,”?! including the treatment of scars, stretch
marks, alopecia,® vitiligo, photoaging,”’ and skin
rejuvenation.”! According to a systematic review, PRP
had some positive effect in the aesthetic treatment and
correction of scars as well as androgenic alopecia (88%
based on 21 studies).®” Most of the conducted studies
have shown some positive local effects of PRP. The
long-term effects in the studies have not been achieved,
suggesting that the effect of PRP is limited.® In
addition, the studies failed to include the patient-related
factors, such as demographic variables (age, sex), the
presence or absence of comorbidities, and any use of
medication. All these factors must be taken into account
as they can cause changes in the body and therefore
affect the quality of PRP received from patients.!”
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Most of the research focusses exclusively on the
numerous growth factors present in PRP. In PRP,
numerous chemokines, cytokines, and growth factors
are released from platelet alpha granules, which
improve tissue regeneration, angiogenesis, extracellular
matrix remodelling, and stem cell differentiation and
proliferation.® ' However, the pro- and anti-inflammatory
effects of PRP should not be excluded.'! Platelets not
only are involved in haemostasis and thrombosis but
also play a requlatory role in both innate and adaptive
immune responses.[’*®* Due to the release of a large
number of secretory molecules (inflammatory mediators
and cytokines), platelets are the main factor contributing
to the proliferation and differentiation of lymphocytes,
activation of neutrophils, and induction of CD16 expression
on monocytes.'] The CD16+ monocytes have been
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proven to get increased in patients with inflammatory
diseases, including autoimmune diseases.!**! Some studies
have shown that activated platelets producing serotonin,
TGF-b, and IL-1 are involved in the pathophysiology of
some autoimmune diseases (rheumatoid arthritis, systemic
lupus erythematosus).*! In a study by Lee SJ et al.,l®
the authors found that in patients with rheumatoid
arthritis, the plasma level of sCD62P (a marker of
activated platelets) was significantly increased. Therefore,
CD14 + (D16 + monocytes were increased and the
plasma level of sCD62P positively correlated with the
clinical parameters of rheumatoid arthritis. In a number
of other studies, the authors revealed that PRP has
anti-inflammatory effects due to the production of
RANTES (Regulated upon Activation, Normal T-Cell
Expressed and Presumably Secreted) by blocking the
release of MCP-1 (Monocyte chemotactic protein-1)
from monocytes and the concentration of lipoxin A4
in it, which suggested that PRP accelerated healing by
controlling the local inflammatory response. 202

The current studies on the clinical efficacy of PRP
are not definitive and homogeneous. The number of
patients is often insufficient, while heterogeneous PRP
preparations, different methods of PRP preparation,
the number of them, their frequency, intervals and
duration, and use of combined treatment methods have
been used to cause different reactions that cannot
be compared with each other. The clear criteria for
setting indicators for this procedure have also not been
defined.?*?*! All these factors add some variability to the
results obtained, which makes it difficult to judge the
effectiveness of PRP. All the molecular mechanisms of
PRP’s action that promote tissue regeneration as well as
systemic reactions to the PRP administration have not
been studied sufficiently. There are very few studies on
the safety of PRP's use, and most of them focussed on
studying local immune and inflammatory responses.

Therefore, the purpose of this research was to study
the safety of the PRP injections into the facial skin
and assess its effect on immune system according to
the routine laboratory tests and also to propose an
examination algorithm before the procedure of PRP
injections into the facial skin, in order to ensure safety
and reduce side effects from the procedure.

Subjects and Methods

Patients

This pilot study involved 50 women aged 20 to 52 years
who received intradermal PRP injections into the facial skin.

The following studies were conducted for all the subjects

involved in the research:

e General examination with anamnesis to exclude any
systemic diseases, acute viral/bacterial infectious
diseases;

e After the procedure, the presence/absence of
undesirable local and systemic reactions were checked
(pain, itching, allergic reactions, bleeding, skin
infections, etc.);

e Complete blood count before the procedure, and
1, 3, and 6 months after it with the determination
of lymphocytes and monocytes to assess the immune
and inflammatory response and platelets to exclude
coagulation disorders;

e Indicators of autoimmune diseases - rheumatoid
factor and lupus anticoagulant before the procedure
and 6 months after it;

e To exclude coagulation disorders - D-dimer in the
blood serum before the procedure.

These laboratory tests were chosen because they are
widely available and can be performed in a short time.

The patients with the following criteria were excluded

from the research:

® age under 20;

e pregnancy or lactating women;

e deviations from normal values in blood tests before
the procedure (especially thrombocytopenia, changes
in the number of lymphocytes/monocytes (low/high));

e the presence of the concomitant diseases such as
coagulopathy, thyroid dysfunction, autoimmune and
infectious diseases, diabetes mellitus, any other
severe concomitant diseases affecting well-being and
quality of life;

e taking any medications
anticoagulant therapy).

(especially  receiving

Blood tests were done to assess the safety of the
procedure after 1 month in order to identify acute
inflammatory processes and after 3 and 6 months to
identify possible side effects on the immune system.

All patients signed an informed consent before the
examination and the procedure itself.

PRP preparation methodology

Patients had their faces cleansed and anaesthesised using
2.5% lidocaine cream 30 min prior to the procedure.
At this time, venous blood was taken from the cubital
vein in compliance with the rules of asepsis/antisepsis
through a butterfly catheter with a 23G adapter into
3 tubes with heparin and a 9 ml separating gel. The
tubes were then centrifuged at 3200 rpm for 5 min on
a Plasmolife (China) centrifuge for plasma separation.
Plasma was taken from the test tubes into sterile
syringes with a volume of 3 ml. On average, the subjects
received 13-14 ml of plasma.

PRP injection technique into facial skin

After the onset of anaesthesia, the facial skin was
cleansed from cream and treated three times with a
solution of chlorhexidine. Afterwards, intradermal PRP
injections were performed using needles with a diameter
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of 32G and a length of six mm. Injections were injected
into the hypodermic and dermis layers in a uniform
dose (0.2-0.3 ml) with an interval of 1-1.5 cm between
injections over the entire surface of the face, including
the area around the eyes. Skin was then cleansed with
chlorhexidine solution, and dexpanthenol cream was
applied in the area.

Ethics statement

The research was conducted in accordance with the
principles of the Helsinki Declaration and approved
by the Local Bioethics Commission (MOM No. 15 with
assigned number No. 98 dated 17.11.2023). Written
informed consent was obtained from all participants
included in the research.

Statistical analysis

The statistical analysis was carried out by the STATISTICA
8.0. (StatSoft) software (StatSoft Inc., USA). The median
(Me) and lower and upper quartiles (25%, 75%) were
calculated. Changes in dynamics were evaluated using
Friedman’s ANOVA and Wilcoxon's non-parametric criterion.
Spearman’s non-parametric rank correlation method was
used to identify the correlation relationship. To determine
the optimal threshold values, ROC curves are constructed
and the Yuden index is also determined. The results were
considered statistically significant at P < 0.05.

Results

Patient profiles
The results of the laboratory examination of patients
(n = 50) before the procedure are presented in Table 1.

Fifty women aged 20 to 52 participated in the study: 8%
of the subjects aged 20 to 24, 42% from 25 to 35, 32%
from 36 to 45, and 18% from 46 to 52 years old.

In 16 patients (32%), blood platelets were elevated
(329-492*109/1), and to exclude the active process of
thrombosis, the D-dimer was studied, the levels of which
in all patients were within the normal range.

The levels of lymphocytes and monocytes before the
procedure in all patients were within the norms as were
the studied markers of autoimmune diseases (rheumatoid
factor and lupus anticoagulant).

Effects on the immune system were assessed according
to the routine laboratory tests [Table 2].

No differences were seen in rheumatoid factor and lupus
anticoagulant (P = 0.139 and P = 0.208, respectively)
before and 6 months after the procedure (refer to
Figure 1).

The number of lymphocytes and monocytes got increased
1 month after the procedure and then tended to
decrease after 3 and 6 months (P = 0.0001). In seven
patients (14%), lymphocytes were slightly increased in
the range from 41 to 47.8% 1 month after the procedure
and slightly increased in the range from 41 to 45% after
3 and 6 months in 4 patients (8%) [Figure 2]. In ten
patients (20%), monocytes were slightly increased in the
range from 9.1 to 11.4% 1 month after the procedure.
The monocytes were slightly increased in the range from
9.3 to 10.8% after 3 months in four patients (8%), and
after 6 months in three patients (6%), the monocytes

Table 1: Basic profiles of patients

Indicators Median Lower quartile Upper quartile Normal range!?*
Blood platelets (*10°/1) 259.00 229.00 337.00 180-320
Blood lymphocytes (%) 33.75 28.00 38.00 18-40
Blood monocytes (%) 7.30 5.30 8.40 2.0-9.0
D -dimer (mcg/ml) 0.11 0.07 0.14 <0.243
Rheumatoid factor (IU/mL) 6.40 5.30 7.50 <14.0
Lupus anticoagulant (RU) 0.97 0.91 1.01 <1.2
10 115
9 1,10
$ 1,08
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1,00
6
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Rheumatoid factor levels before the procedure and 6 months after it Lupus anti levels before the and 6 months after it
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Figure 1: Rheumatoid factor (a) and lupus anticoagulant (b) before the procedure of intradermal PRP injections into facial skin and 6 months after it
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Table 2: Dynamics of laboratory parameters after the PRP injections into the facial skin

Indicator Median Lower Upper Wilcoxon/Friedman P-level
quartile quartile ANOVA criterion

Lymphocytes before the procedure (%) 33.75 28.00 38.00 x*=26.421 0.0001
Lymphocytes 1 month after the procedure (%) 35.00 29.00 38.00

Lymphocytes 3 months after the procedure (%) 29.00 26.00 35.00

Lymphocytes 6 months after the procedure (%) 29.00 26.00 35.00

Monocytes before the procedure (%) 7.30 5.30 8.40 x*=37.825 0.0000
Monocytes 1 month after the procedure (%) 7.80 6.50 8.90

Monocytes 3 months after the procedure (%) 6.90 6.00 8.00

Monocytes 6 months after the procedure (%) 6.90 5.10 7.90

Rheumatoid factor before the procedure (IU/mL) 6.40 5.30 7.50 7=1.481 0.139

Rheumatoid factor 6 months after the procedure (IU/mL) 5.20 4.40 6.80

Lupus anticoagulant before the procedure (RU) 0.97 0.91 1.01 7=1.260 0.208

Lupus anticoagulant 6 months after the procedure (RU) 0.94 0.90 1.01

50

40

35

30

[
v

15
Lymphocytes count before the procedure and 1, 3, 6 months after it (%)
© Median [] 25%-75% T Min-Max

Figure 2: Lymphocytes before the procedure of intradermal PRP injections into facial
skin and 1, 3, and 6 months after it

were slightly increased in the range from 10.0 to
10.4% [Figure 3]. At the same time, the levels of
lymphocytes and monocytes did not correlate with each
other in any way (P > 0.05).

No undesirable local or systemic reactions after the
procedure as well as during the observed period were
recorded.

Discussion

The development of platelet-rich plasma to stimulate
tissue repair and regeneration has been an important
area of research in various fields of medicine for
over 30 years.? The fact that PRP is an autologous
product eliminates concerns about immunogenic reactions
from the body. According to the conducted studies and
systematic reviews, adverse events of PRP therapy, such
as injection site pain, itching, infections, bleeding, and
nerve damage, are minimal (less than 1%).2¢%! In this
study, no undesirable local or systemic reactions after
the procedure as well as during the observed period
were recorded.

4

Monocyte count before the procedure and 1, 3, 6 months after it (%)
-0 Median [J 25%-75% T Min-Max

Figure 3: Monocytes before the procedure of intradermal PRP injections into the
facial skin and 1, 3, and 6 months after it

Coagulation activation markers can be elevated in many
inflammatory diseases, including rheumatoid arthritis
and autoimmune cutaneous disorders.?” High platelets
and their activation were found to occur in some skin
inflammatory disorders, such as atopic dermatitis and
psoriasis. Authors suggested platelets as a possible link
between chronic inflammation and hypercoagulantion.”
The relationships between the activation or dysfunction
of the immune system and the coagulation system are
evident in systemic autoimmune diseases including lupus
erythematosus®’ and rheumatoid arthritis,?? which
show an increased thrombotic risk. The increase of
D-dimer was noticed in patients with skin disorders like
chronic spontaneous urticaria, angioedema, and bullous
pemphigoid.****! Hypercoagulation can play a local
pathogenic role in inducing the skin lesions by increasing
endothelial vascular permeability and a systemic role in
increasing the risk of thrombosis.?”! Therefore, in this
study, we also examined the state of the coagulation
system to exclude patients with hypercoagulation and
reduce the possibility of side effects. In 16 patients, blood
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platelets were elevated (329-492 * 109/1), but D-dimer
level in all patients was within the normal range.

As mentioned above, platelets play an important role
in the proliferation and differentiation of lymphocytes,
activation of neutrophils, and induction of CD16
expression on monocytes.'**] Based on research
conducted to date, in some autoimmune diseases, there
can be an increased level of CD16 + monocytes,!!
sCD62P!*1 and serotonin, TGF-b, and IL-1 produced
by activated platelets.['”*®! Therefore, when carrying
out invasive procedures with PRP, we must not forget
about its possible effect on the immune system.!']
However, when searching the bibliographic database of
scholarly articles, we did not find any studies examining
the systemic effects of PRP, including on the immune
system. Most of the research has focussed on studying
local immune and inflammatory responses, but never on
the systemic effects when using PRP. Therefore, it is not
possible to compare the data we obtained.

In this pilot study, no changes were found of the studied
markers of autoimmune diseases (rheumatoid factor
and lupus anticoagulant) 1, 3, and 6 months after the
PRP injection procedure (P = 0.139 and P = 0.208,
respectively). A small number of patients (6-20%) had
a slight increase in lymphocytes (up to a maximum of
47.8%) and monocytes (up to a maximum of 11.4%) in the
blood after 1, 3, and 6 months, which tended to normalise
over time (P = 0.0001). There is the development of
autoantigen-specific lymphocytes in autoimmune diseases.
Different factors (genetics, environment, infections, stress,
etc.) might influence the progression to autoimmune
conditions. Autoimmune diseases can go unnoticed for a
long time, and clinical manifestations may occur in the
later stages of the disease.*®! PRP contains many active
factors, which may also be potential risk factors for the
occurrence of immune reactions. Lymphocytosis after the
PRP injection procedure may indicate systemic immune
reactions, or a hidden autoimmune process, or the risk
of autoimmune disorders because alterations in immune
homeostasis can lead to an accumulation of autoreactive
lymphocytes which condition the patient to the
development of autoimmunity, especially in genetically
susceptible individuals.k”3®

Despite the fact that in this study initially the procedure
of PRP injections into the facial skin was carried out
on patients without autoimmune diseases or other
diseases affecting immune responses, when carrying out
this procedure, one must take into account the risk of
disorders of the immune system in patients with possibly
hidden autoimmune diseases, or a predisposition to
them. In this connection, we recommend an examination
algorithm before the procedure of PRP injections into
the facial skin, which includes routine laboratory
tests: complete blood count with the determination of
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lymphocytes, monocytes and platelets, D-dimer, and a
thorough history taking. This algorithm is needed for
admission to the procedure in order to minimise the
possible impact on the immune system. The algorithm
we proposed is applicable not only in cosmetology but
also in other areas of medicine (dentistry, orthopaedics,
gynecology, etc.), where research on the safety of using
PRP as a treatment procedure is also necessary.

The potential limitations of this pilot study may be
the small number of patients studied, short observation
period, a small set of studied parameters of immune
status, and study of the effect of a single facial skin
PRP injections procedure. More large prospective studies
are needed in this field. Studies in patients with
autoimmune and other diseases are also needed to
evaluate the safety of this procedure because our study
was conducted on relatively healthy patients.

As a result of this pilot study focussed on the safety of
the PRP injections into the facial skin, no undesirable
local effects were detected after 6 months of procedure.
No effect on the immune system according to the routine
laboratory tests was recorded as well. An algorithm for
laboratory examination of patients before and after
the PRP injections into the facial skin was proposed to
exclude undesirable adverse reactions after the procedure.
Since this was a pilot study with its limitations, more
large prospective studies are needed taking into account
the large sample, longer follow-up period, multiplicity
of the procedure, its combination with other cosmetic
effects, and more in-depth study of the systemic effects
of PRP injections.
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