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Background. In recent period the attention of scientists and doctors was focused mainly on methods
of COVID-19 treatment. However, clinical course of coronavirus disease strongly affects blood coagulation
with the tendency for venous and arterial thrombosis, leading to long-term imbalance between coagulation
and anticoagulation systems, which can cause serious danger for health of post-COVID-19 (PCD) patients.
Obijective. In our work we focused on the analysis of the molecular markers of hemostasis system activation
in blood plasma of patients recovered after COVID-19. Methods. Blood plasma samples of 191 seropositive
patients recovered from COVID-19 were analysed. The patients were divided into a high-risk group (HRG,
n = 163) and a non-risk group (NRG, n = 28) according to WHO recommendations. Patients were examined
in a recovery time scale of 1-30; 31-60 days and more than 2 months. Blood plasma samples of seronegative
healthy volunteers were collected as the reference group (n = 19). The concentration of soluble fibrin (SF)
and D-dimer was measured with sandwich ELISA, generation of activated protein C (PC) and prethrombin-1
(Pre-1) level with assay using specific chromogenic substrates, and fibrinogen concentration with spectro-
photometric method after initiation of coagulation by Ancistron-H. Results. Concentration of fibrinogen, SF
and Pre-1 were increased in a blood plasma of patients of NRG and HRG groups in comparison to the refer-
ence group. Increasing of fibrinogen and Pre-1 concentrations correlated with COVID-19 stage. The fibrino-
gen and SF concentrations remained high more than 2 months after recovery in HRG group and elevated after
2 months after recovery in NRG group. D-dimer and protein C levels were elevated in 8% and 11% of PCD
patients respectively. Conclusions. Long-term prethrombotic state was more expressed in HRG group of PCD
patients. Monitoring of the main coagulation markers can indicate the risk of intravascular thrombus forma-
tion in PCD patients. SF, Pre-1 and elevated fibrinogen concentrations were selected as useful thrombosis
markers in PCD patients.
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C oronavirus disease 2019 (COVID-19)
strongly affects blood coagulation [1, 2].
The main complications of COVID-19 are
thrombosis, pulmonary intravascular coagulopathy
and disseminated intravascular coagulation [3-6].
Studies of COVID-19 patients demonstrate that
elevated circulating D-dimer levels are associated
with increased mortality rate. At the beginning of
the pandemic, the determination of the level of D-
dimer became the main parameter for assessing the

risk of thrombosis [7]. Nevertheless, increasing D-
dimer level occurs in both thrombosis and bleeding
complications [8]. Such parameters of hemostasis are
increasing fibrinogen and factor VIII levels [9, 10],
manifestation of soluble fibrin monomer complexes
[11] or prothrombin fragment F142 [12, 13]. These
coagulation factors can be informative markers for
the assessment of the hemostasis system state during
COVID-19. Nevertheless, other parameters such as
the international normalized ratio (INR), Activated
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Partial Thromboplastin Time (APTT), platelet count/
aggregation level or protein C (PC) levels were not
reported to have major diagnostic values [4, 8, 9, 14].

Thus, studying hemostasis disorders during
COVID-19 are important for both patients’ survival
and for understanding of the mechanisms of interac-
tion between coagulation and inflammation during
this pathology.

In recent days the attention of scientists and
doctors was focused mainly on methods of COVID-
19 treatment. However such strong activation of
coagulation that is observed during the pathology
can lead to long-term imbalance between coagula-
tion and anticoagulation systems, which can cause
serious danger for health of post-COVID-19 (PCD)
patients.

That is why we focused on the analysis of blood
coagulation system of PCD patients. We selected
soluble fibrin (SF), fibrinogen (FB), D-dimer, Pro-
tein C (PC) and prethrombin-1 (Pre-1) as the markers
of activation of blood coagulation. These parameters
of coagulation system were chosen as a direct result
of processes in hemostasis system, that are highly

sensitive to activation of blood coagulation system
and reflect different directions of its action (Fig. 1).
Therefore, the aim of study was the analyzing
of the molecular markers of hemostasis system ac-
tivation in blood plasma of patients recovered after
COVID-19. We compared selected parameters of
PCD patient of two groups according to risk factors,
according to time scale after recovery and in keeping
with COVID-19 stages in high-risk group patients.

Materials and Methods

Cohorts. PCD patients (58 male and 133 fe-
male) signed the informed consent form and took
part of the study. At the time of blood collection,
patients recovered from COVID-19 and were sero-
positive and PCR-negative.

Laboratory confirmation of SARS-CoV-2
infection was performed at the Municipal non-
commercial enterprise “Monastery city hospital”;
Municipal Non-Commercial Enterprise “Husiatyn
Communal District Hospital””; Municipal Non-Com-
mercial Enterprise “Shumsk City Hospital””; Munici-
pal Non-Commercial Enterprise “Ternopil Munici-
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Fig. 1. Molecular markers of activation of coagulation cascade: protein C (PC); soluble fibrin (SF), D-dimer
and prethrombin-1 (Prel) fibrinogen. Pathophysiology of COVID-19 leads to the endothelial dysfunction, ac-
tivation of platelets, exposition of tissue factor and impairment of anticoagulant system. These initiate coagu-
lation cascade resulting in generation of thrombin. Further actions: 1 — thrombin activates PC and activated
PC is being used, level of PC is decreasing; 2 — thrombin converts fibrinogen (FBg) to fibrin (FBn) and SF
is formed, 3 — cross-linked fibrin clot is cleaved by fibrinolytic system and D-dimer appears as a result; 4 —
thrombin converts prothrombin to Pre-1; 5 — inflammation causes the increase of fibrinogen concentration in

bloodstream
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pal City Hospital Ne2”. Only laboratory-confirmed
cases were included in the analysis.

Ethical committee approval. 1. Horbachevsky
TNMU (N59, 06/06/2020).

PCD patients were examined in a recovery time
scale of 1-30; 31-60 days and more than 2 months.
Patients were divided on non-risk group (NRG)
n = 28; and high-risk group (HRG) n = 163. HRG
patients had at least one of listed risk factors (Fig. 2):
age over 65 years (n = 38), obesity with BMI > 25
(n = 132), diabetes mellitus (n = 19), cardiovascular
disease (CVD, n = 83) including deep vein throm-
bosis, varicose veins, atherosclerosis, heart failure,
arrhythmia, congenital heart disease, coronary heart
disease, cardiomyopathy, multiple sclerosis, angina
pectoris), respiratory diseases (RD, n = 18) including
chronic bronchitis, bronchial asthma, diffuse pneu-
mofibrosis, chronic obstructive pulmonary disease),
rheumatoid arthritis (RA, n = 11) and high blood
pressure (HBP, n = 81).

In HRG the coagulation parameters were com-
pared separately in different COVID-19 Stages ac-
cording to WHO classification [15]: mild, moderate,
severe and critical. Healthy volunteers, seronegative
reference group (RefG, n = 19) were used as referen-
ce group.

Because this was a comprehensive study in-
volving multiple assays, not all patient plasma sam-
ples were analyzed in every test. Accordingly, the
sample size (n) for each analysis is specified sepa-
rately in the corresponding figure legend.

[ Post-COVID-19 patients ]

obesity
age >65
concomitant diseases

/N
high-risk group non-risk group
(HRG)
l

(NRG)
1 month, 2 months, >2 months
recovery time scale

mild, moderate, severe and critical

——

Fig. 2. Scheme of patients’ division on groups and
their analysis

Chemicals and proteins. Chromogenic sub-
strates S2238 (H-D-Phe-Pip-Arg-pNA) and S2236
(p-Glu-Pro-Arg-pNa), thromboplastin and activa-
tor of protein C (PC) were purchased from (Sie-
mens healthcare diagnostics products, Germany).
Prothrombin activator (ecamulin) was purified
from Echis multisquamatis venom according to the
method of Solov’yev et al. [16]. Thrombin-like en-
zyme (Ancistron-H) was purified from the venom
of Agkistrodon halys halys according to the method
of Solov’yev et al. Monomeric fibrin desA was pre-
pared from human fibrinogen as described in [17].
D-dimer was obtained by plasminolysis of cross-
linked fibrin as described in [18]. Prethrombin-1 was
obtained from prothrombin under the direct action of
thrombin as it was described in [19].

Blood plasma. Citrated blood plasma samples
were collected by I. Horbachevsky Ternopil Medi-
cal University, Ternopil, Ukraine. SARS-CoV-2
infection was diagnosed on the basis of the WHO
guidance [15]. A confirmed case of COVID-19 was
defined as a positive result on high-throughput se-
quencing or real-time polymerase-chain-reaction
(RT-PCR) assay of nasal and pharyngeal swab speci-
mens [20].

Protein C (PC) level. PC level was determined
using the activator of PC (Siemens healthcare diag-
nostics products, Germany). The generation of acti-
vated PC was measured by chromogenic substrate
assay using specific chromogenic substrate S2236
(p-Glu-Pro-Arg-pNa) [21]. The analysis was per-
formed in 0.05 M Tris-HCI buffer pH 7.4, at 37°C.
Chromogenic substrate concentration was 30 mM.
The amount of p-nitroaniline that was generated
from the chromogenic substrate under the action
of PC was measured at 405-492 nm on a microtiter
plate reader Multiscan EX (Thermo Fisher Scientific,
Waltham, USA).

Results were presented as ratio of PC level in
the blood plasma of patient to PC level in the blood
plasma of healthy donor.

Fibrinogen. Fibrinogen concentration in the
blood plasma was determined by the modified spec-
trophotometric method. Blood plasma (0.2 ml) and
PBS (1.7 ml) were mixed in glass tubes. Coagula-
tion was initiated by the addition of 0.1 ml of An-
cistron-H (1 NIH/ml). The mixture was incubated
for 30 min at 37°C. The fibrin clot was removed and
redissolved in 5 ml of 1.5% acetic acid. The concen-
tration of protein was measured using a spectropho-
tometer Optizen POP (Mecacys, Seongnam, South
Korea) at 280-320 nm (e = 1.5 1-.gt-cm™) [22].
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Soluble fibrin (SF). Soluble fibrin was detected
using sandwich ELISA. Fibrin-specific monoclonal
antibody [-3C was used as catch-antibody [23, 24].
Biotinilated monoclonal antibody II-4d that has
epitope in NH -terminal fragment of y-chain of D-
region of fibrin(ogen) molecule was used as a tag-
antibody [25]. As a substrate was used 0.03 % of
0.04 % o-phenylenediamine solution in 0.05 M po-
tassium-phosphate buffer pH 6,0. Reaction was ter-
minated by the addition of 0.1 ml of 2 M H,SO,. Op-
tical density of the solutions determined at 492 nm
using multiplate reader RT 2100C (Rayto, China).
For the calibration curve for quantitative analysis we
used samples of fibrin desA. Normal parameters of
SF content in the developed test were calculated as
3 mkg/m.

D-dimer. D-dimer was detected using sand-
wich ELISA as described above for soluble fibrin
with following exception: biotinilated D-dimer-spe-
cific monoclonal antibody II1-3B that has epitope in
NH2-terminal fragment of Bf-chain of D-region of
fibrin(ogen) molecule was used as the catch-agent.
Concentration of D-dimer was measured using the
calibration curve obtained for purified D-dimer. Nor-
mal parameters of D-dimer content in the developed
test were calculated as 100 ng/ml [26].

Prethrombin-1 (Pre-1). The level of Pre-1 in
blood plasma was measured using activators of
prothrombin: thromboplastin as well as ecamu-
lin. Ecamulin (prothrombin activator from Echis
multisqumatis venom) is an enzyme that activates
prothrombin, descarboxy-prothrombin and pre-
thrombin-1 [27]. It’s application makes possible to
determine the total prothrombin level. On the other
hand thromboplastin acts through the tissue factor
pathway of coagulation and activates only functiona-
lly active carboxylated and uncleaved forms of pro-
thrombin as it is in the “prothrombin time” test.
Thrombin generation in both tests was measured by
chromogenic substrate assay using thrombin-specific
S2238 (H-D-Phe-Pip-Arg-pNA) [28].

Ecamulin and prothrombin indexes by the for-
mulas. Results of prothrombin and ecamulin tests
were presented as ecamulin and prothrombin index-
es by the formulas (1), (2).

EI = An/Ap, (1)

where EI — ecamulin index; An — the thrombin
activity of a healthy control donor blood plasma in
ecamulin test; Ap — the thrombin activity of a patient
blood plasma in ecamulin test.
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PI = An/Ap, @)
where PI — prothrombin index; An — the thrombin
activity of a healthy control donor blood plasma in
prothrombin test; Ap — the thrombin activity of a pa-
tient blood plasma in prothrombin test.

Calculation of the concentration of Pre-1 was
performed according by the formula obtained from
the calibration curve with the use of purified pre-
thrombin-1 (3).

EI/PI-0.9919
ELEE05915 9L, 3)
0.141

where C — Pre-1 concentration, pg/ml; EI — ecamulin
index; PI — prothrombin index.

Statistical analysis. Data are presented as me-
dian with interquartile range. The box plots allowed
us to assess whether the data distribution was nor-
mal. In the vast majority of groups, the data were
not normally distributed; therefore, nonparametric
statistical methods were used. Kruskal-Wallis Test
was used to comparing groups. If a series of groups
had differences in the Kruskal-Wallis Test, then for
further detailed analysis they were used the Wilcox-
on-Mann-Whitney (WMW) test using online calcu-
lator provided by Social Science Statistics (https:/
www.socscistatistics.com/). Data were considered
significant when P < 0.05. Statistical analysis was
performed using Microsoft Excel (Microsoft Corpo-
ration, Redmond, WA, USA). All assays were per-
formed in a series of at least three replicates.

C =

Results

Fibrinogen. Fibrinogen is one of the proteins
of the acute phase of inflammation so it indicates
the residual inflammatory process and also can be
assumed as the risk-factor of intravascular thrombus
formation [29].

The fibrinogen level was significantly increased
in blood plasma of patients of NRG and HRG groups
in comparison to the RefG. In blood plasma of HRG
patients fibrinogen level was significantly higher
than in NRG in 1.5 times (Fig. 3, A). In blood plasma
of HRG patients fibrinogen level remains elevated
for more than 2 months after recovery (Fig. 3, B). In
blood plasma of NRG patients fibrinogen concentra-
tion was normal during the 1% month after recovery
but unexpectedly grew up after 2" month (Fig. 3, B).

The concentration of fibrinogen in blood plas-
ma of HRG patients correlated with disease stage. In
severe and critical patients it was more than 2 times
elevated in comparison to the RefG (Fig. 4).
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Fig. 3. The fibrinogen level (Fg) in reference group (RefG, n = 19), non-risk group (NRG, n = 12) and high-
risk group (HRG, n = 68) in general (A) and during recovery in NRG and HRG (B, 1 month, 2 month, >2
month). *P < 0.05 comparing to the RefG according to Wilcoxon-Mann-Whitney (WMW) test
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Fig. 4. The fibrinogen level (Fg) in high-risk group
(HRG) according to COVID-19 stages (mild n = 38,
moderate n = 13, S&C n = 14). S&C — severe and
critical

Soluble fibrin. During the conversion of fibrino-
gen to fibrin, thrombin mediates the cleavage of a
pair of fibrinopeptide A producing fibrin monomer,
which form not only fibrin clot, but also soluble
complexes with fibrinogen molecules [30]. SF is a
direct result of thrombin action so it is sensitive and
specific marker of intravascular coagulation in par-
ticular during COVID-19 [11, 31].

SF was detected in blood plasma of both groups
(HRG, NRG) of patients (Fig. 5, A), it’s concentra-
tion was significantly higher than in blood plasma

of RefG patients. SF concentration remained high
for a long time after the recovery in blood plasma
of HRG patients (Fig. 5, B). In the case of NRG pa-
tients, SF concentration was close to the reference
range during the Ist month after recovery, but was
significantly elevated in 3.3 times after the 2" month
(Fig. 5, B).

Elevation of SF concentration in blood plasma
of HRG patients was independent on COVID-19
stages (Fig. 6). It should be noted that 94% of pa-
tients with respiratory diseases and 96% of patients
with heart disease had elevated concentrations of SF.

Prethrombin-1. Pre-1 appears as a result of
down-regulation of procoagulant potential of blood
coagulation system by prothrombin autolysis by
thrombin. It indicates the appearance of active
thrombin into the bloodstream [27, 32]. The Pre-1
concentration was shown to be high in blood plasma
of both NRG and HRG groups of patients (Fig. 7, A).

We demonstrated a tendency of Pre-1 concen-
tration dropping down after 2 months after recove-
ry in blood plasma of both HRG and NRG patients.
However, in blood plasma of NRG patients it still
was high in 2 months after the recovery (Fig. 7, B).
In blood plasma of HRG patients Pre-1 level was
increased accordingly to COVID-19 stages and in
blood plasma of severe and critical group patients
was 6.6 times higher comparatively to the patients
of mild group (Fig. 8).

D-dimer. D-dimer is a product of lysis of cross-
linked fibrin clot by plasmin so it indicates work
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Fig 5. The soluble fibrin (SF) level in reference group (RefG, n = 19), non-risk group (NRG, n = 28) and
high-risk group (HRG, n=161) in general (A) and during recovery in NRG and HRG (B, 1 month, 2 month, >2
month). *P < 0.05 comparing to the RefG according to Wilcoxon-Mann-Whitney (WMW) test
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Fig 6. The soluble fibrin (SF) level in high-risk
group (HRG) according to COVID-19 stages. (mild
n =56, moderate n = 67, S&C n = 38). S&C — severe
and critical

of both coagulation and fibrinolysis. COVID-19
influences each of these systems, so D-dimer level
may reflect the hemostasis response to SARS-CoV-2
infection [33, 34].

We did not find significant increase of D-dimer
concentration in blood plasma of PCD patient. How-
ever, 15% of HRG patients had accumulation of D-
dimer and it’s concentration reached 1335 ng/ml. In
particular high D-dimer level was found in 11 % and
27 % of patients with heart and respiratory diseases
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respectively. However, only 2 of 28 patients in NRG
possessed elevated concentration of D-dimer.

Protein C. PC has anticoagulant action that is
implemented mainly by factor Va and Vllla cleav-
age. Also the strong anti-inflammatory action of PC
occurs mainly through it’s action on protease-acti-
vated receptor 1. That is why level of PC in blood
plasma in the case acute inflammation is usually
lower than normal [35].

Protein C level was decreased in blood plasma
of 11% PCD patients in particular in 20% of NRG
(during the second and third months after recovery)
and in 9% of HRG patients (regardless of time after
recovery). In blood plasma of HRG patients it’s level
significantly normalized after more than 2 months
after recovery.

Discussion

We compared state of coagulation system of
patients of NRG and HRG groups. In blood plasma
of HRG patients fibrinogen concentration was sig-
nificantly elevated and tendency to increasing of SF
amount was also observed. The concentration of Pre-
1 was high in both NRG and HRG groups. Num-
ber of patients with elevated level of D-dimer and
decreased level of PC was slightly bigger in HRG.
These findings indicated that pathological activation
of blood coagulation system was typical for PCD
patients of HRG and in a lesser degree for NRG pa-
tients.
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Fig 8. The Prethrombin-1 (Pre-1) level in high-risk
group (HRG) according to COVID-19. (mild n = 44,
moderate n = 30, S&C n = 19). S&C — severe and
critical

Both SF and fibrinogen concentrations stay
high during all time of measurement in HRG (more
than 2 months). This indicated the long-lasting
imbalance in hemostasis after the recovery from
CoVID-19.

As for NRG patients we observed normal fi-
brinogen concentration and moderate SF level on
the 1st month after the recovery. However both of
these parameters were significantly elevated after 2
months after recovery in NRG group. It indicated
long-term effect of COVID-19 on blood coagulation
system and can be assumed as the predisposition to
intravascular thrombus formation.

At the same time, Pre-1 and PC levels had a
tendency to normalization after 2 months after re-
covery in both NRG and HRG patients that can be
assumed as slow but confident sign of stabilization
of hemostasis system state.

On the background of the tendency to hyper-
coagulation, we did not find a significant increasing
of the level of D-dimer in blood plasma of PCD pa-
tients. Taking into account that D-dimer is a product
of plasmin hydrolysis of cross-linked clot. The
finding can be a result of the altered fibrinolysis that
was reported for COVID-19 [34, 36, 37]. This makes
necessary to control hemostasis state of patients af-
ter recovery from COVID-19 to prevent thrombosis
complications.

The data clearly demonstrated that the severi-
ty of past COVID-19 influenced the state of blood
coagulation system of HRG patients. We showed
acceleration of fibrinogen and Pre-1 concentrations
with disease stages of PCD patients of HRG. As far
as the fibrinogen is a protein of the acute phase of
inflammation it’s accumulation was obviously con-
nected to the severity of COVID-induced inflam-
matory process. Pre-1, as a product of thrombin hy-
peractivity, indicated increased thrombin formation
with increasing of disease severity [38, 39].

The results showed that activation of blood
coagulation system was observed for patients with
COVID-19 not only during infection and rehabilita-
tion, but remained for a long period after recovery.
This pathological activation was more expressed in
blood plasma of patients with risk factors and se-
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vere course of earlier COVID-19. We defined high
concentrations of fibrinogen, SF and Pre-1 as the
main markers of thrombosis risk in PCD patients.
D-dimer level was significantly increased in some
of studied samples that can be assumed as the ad-
ditional parameter for the evaluation of the risk of
intravascular thrombus formation.

Limitations of the study. Several limitations
of this study should be acknowledged. First, the
study was observational and the assessment of pa-
tients at different recovery intervals did not allow us
to establish individual longitudinal changes in he-
mostatic parameters. Therefore, the persistence of
coagulation abnormalities over time should be inter-
preted with caution. Second, information regarding
concomitant medications, particularly anticoagulant
and antiplatelet therapy, as well as other factors po-
tentially affecting hemostasis, was not considered
when interpreting the observed changes in coagu-
lation markers. Third, the study focused primarily
on laboratory markers of coagulation and did not in-
clude systematic assessment of clinically confirmed
venous or arterial thrombotic events.

Conclusions. Low risk patients with no preexi-
sting comorbidities had less obvious pathological
activation of blood coagulation system during first
months after recovery; however, after two months
and more we observed the increasing of fibrinogen
and SF concentrations. During the follow up of PCD
patients, the delayed thrombotic actions and the re-
lated factors should be part of the routine checkup of
PCD patients.

We observed that the severity of COVID-19 di-
rectly influenced the state of blood coagulation sys-
tem by increasing fibrinogen and Pre-1 concentra-
tions. Hypercoagulation state was common for PCD
who had additional risk factors (elderly or obese)
and pre-existing comorbidities such as metabolic,
respiratory, cardiovascular. Patients with risk-fac-
tors acquired increased concentrations of fibrinogen
and SF that were observed during two months after
recovery that suggests long-lasting prethrombotic
state.

We concluded that it is obligatory to monitor
the main coagulation markers that can indicate the
risk of the intravascular thrombus formation in PCD
patients.
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Beryn. OcranHiM yacoM yBara BUYCHHX Ta
JikapiB Oyna 30cepelkeHa IEpeBaKHO Ha Me-
tonax JikyBaHHs COVID-19. Onmnak KiiHIYHUI
nepeOir KOPOHABIPYCHOT XBOPOOH CUIIBLHO BILIMBAE
Ha 3rOpTaHHS KPOBi 3 TEHJAEHIIE€I0 O BEHO3HOTO
Ta apTepiaabHOr0 TPoMOO3y, 10 MPU3BOIUTH IO
TPHUBAJIOro JUcOATaHCy MiXK CUCTEMaMHU 3TOPTaHHS
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Ta aHTU3TOPTAHHS, 110 MOXKE CTAHOBUTHU CEPHO3HY
3arpo3y st 310poB’st naiientiB micias COVID-19
(PCD). Meta. Y Hawiii poOOTi MH 30CepenuIn-
Csl Ha aHai3i MOJEKYJISIPHUX MapKepiB aKTUBaIii
CHCTEMHU TEeMOCTa3y B IUIa3Mi KpOBI MAIlI€HTIB,
ski omyxamu micist COVID-19. Meroau. bynu
MpoaHalli3oBaHi 3pa3Ku miIa3Mu kKposi 191 ceporo-
3UTUBHUX MAalli€HTIB, sKi oxyxanu Big COVID-19.
[TamienTn Oynu po3isieH] HA TPYITY BUCOKOTO PU3H-
Ky (HRG, n=163) tarpymy 6e3 pusuky (NRG, n=28)
BiAmoBigHO 10 pexoMeHpariii BOO3. IlamienTtiB
00CTeXKyBalld 3a MIKAJIOK dacy omyxkaHHs 1-30;
31-60 nmHiB Ta OuiblIe 2 MICSIB. Y KOHTPOJbHIN
rpym (n = 19) Oynm 3i0panHi 3pa3ku IJIa3MHU
KpOBlI CEpPOHETaTHBHHUX 3J0POBHX JOOPOBOJIBIIIB.
Konnentpamniro po3umHHOoro ¢iopuny (SF) Ta
D-nuMmepy BHUMIpIOBaIM 3a JONOMOTOI CEHJIBIY-
ELISA, renepanito aktuBoBanoro npotreiny C (PC)
Ta piBeHb npeTpoMOiny-1 (Pre-1) — 3a momomororo
aHamizy 31 crnequpiyHUMH XPOMOTCHHHMHU CYyO-
cTparamu, a KOHIEHTpaIilo QiOpHHOTEHY — CIIeK-
TPOPOTOMETPUYHUM METOJOM IIICIIsI IHII[IFOBAHHS
Koarynsuii 3a gomomororo Ancistron-H. Pe3ynb-
tatu. Konmenrparist ¢iopuHoreny, SF Tta Pre-1
Oyna MiABHILIEHA y IMJa3Mi KpOBi MAIi€HTIB TpyIl
NRG Ta HRG mopiBHSIHO 3 KOHTPOJIBHOIO T'PYIIOHO.
30inblIeHHS KOHIEHTpaliil ¢iopuHoreny ta Pre-1
kopemtoBaiio 3i cragiero COVID-19. KonnenTparii
¢ibpunoreny Ta SF 3anumanucs BUCOKHMH
Oinpire 2 MicsauiB micis onykanHs B rpyni HRG
Ta MIIBUIIEHUMH Yepe3 2 MiCAIi Iichs Oy KaH-
Ha B rpymi NRG. PiBHi D-gumepy Ta mpoTeiny
C Oymu minBumeni y 8 ta 11% manientis 3 PCD
BinmoBinHO. BucHoBku. TpuBanuii mperpombO-
TUYHHUH cTaH OyB Oinbin BupaxkenuM y rpyni HRG
mamienTiB 3 PCD. MOHITOPUHT OCHOBHHX MapKepiB
KOaryJisiiii Mo)ke BKa3yBaTH Ha PH3HK yTBOPCHHS
BHYTpPIITHROCYAMHHUX TPOMOiB y mamieHTiB 3 PCD.
SF, Pre-1 ta mijBuIeHi KoHUEHTpalii GpiOpuHOreny
Oynn oOpaHi SIK KOPHCHI MapkKepu TpoMOo3y Yy
namieaTis 3 PCD.

KnmodoBi cmoBa: Koarymsmis, TpPOM-
003, nanieatu 3 COVID-19, D-numep, po3unHHUN
(hibpuH, pidpuHOTEeH, poTein C.
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