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Peslome

Lienb nccnepoBaHus: U3yyeHue AMHAMUKL CUMITOMOB MOCTKOBUAHOIO CUHAPOMA (B 3aBMCMMOCTY OT Pe3y/IbTaToB NONVMEpPasHOW LeMHOMN peakumm Ha
SARS-CoV-2) 1 $paKTopoB, OKasblBaloWmx Ha Hee BanAHWe. MaTepuanbl u MeTogbl. VicciesoBaHne KOropTHOE, 06cepBaLMOHHOE NpogosIbHOe. | aTan:
OAHOMOMEHTHbIN aHA/IN3 MEANLMHCKUX KapT NauMeHToB ¢ AaBHocTbio COVID-19 12 Mec. (aHKeTa Ha MOCTKOBUAHBIA CUHAPOM, aHanM3bl KpoBw). Il aTan:
MOBTOPHOE aHKEeTUPOBaHWe, AaBHOCTb 3a60/1€BaHNA — 24 Mec. BbigeneHbl TecToBas (MosoUTeIbHasA NO/IMMepasHas LienHas peakuus, 138 yes.) n KoH-
TposibHas (oTpULaTeIbHasA NONMMepasHasn LenHas peakuus, 87 yen.) rpynnbl. CTaTUCTUYECKMIA aHanM3: nakeT Statistica 13.5.0.17. PesyabTaThl. Yepes
1rog nocne COVID-19 yacToTa NposABAeHMIA NOCTKOBMAHOIO CMHAPOMA COCTaBMAA (TECTOBAs Vs KOHTPO/IbHAA rPyNMbl): acTeHus 63 % vs 64 %; CHke-
HUe KayecTsa Mu3Hu 59 % vs 56 %; pecnmpaTtopHblin cuHAPoM 60 % vs 49 %; apTpanrum 55 % vs 49 %; kapaunanbHbliii CMHAPOM 47 % vs 46 %, (pasHuua
He AOCTOBEpPHA); CUMMNTOMBI, CBA3aHHbIE C XeHCKUM nosoM (r=0,231-0,379), Tawectbio COVID-19 (r=0,187-0,425); A-aumep (r=0,244-0,328). Yepes
2 roja 4actoTa CMMNTOMOB COCTaBWAa: acTeHna 43 % vs 45 %; kapamnanbHble cuMnToMbl 23 % vs 15 %; pecnupaTopHble cMMNTOMbI 18 % vs 22 %; KOXHble
nposBneHus 8 % vs 12 %; CHUKeHWe KavecTsa m3Hu 7 % vs 9 %, pasHuLa He JOCTOBEPHA; CUMIMTOMbI, CBA3aHHbIE ¢ Bo3pacToM (r=0,208-0,402). Ha npo-
TAXKEHUM ABYX JIET CUMMTOMbI KOppennpoBanm ¢ Tpomboumntamm (r=-0,322-0,403), pepmeHTamm neyenm (r=0,216-0,298), imnugamm kposw (r=0,188-
0,257). 3akntoueHme. BblpaKeHHOCTb MOCTKOBUAHOMO CUHAPOMA HE 3aBUCWT OT Pe3y/IbTaToB Mo/IMMepasHoM LienHoi peakuyumn Ha SARS-CoV-2. YacroTa
KapAMasbHbIX Y PeCn1paTOpHbIX CUHAPOMOB Yepes 2 roja CHKaeTcs B 2-3 pasa; KaieCTBO XKM3HM yaydluaeTcs. ACTEHUA — caMblii 40IrOCPOYHbIN
cnHApoM. DakTopbl pUCKa MOCTKOBUAHOMO CMHAPOMA B TeueHune 1-ro roga — tsectb COVID-19, )eHCKuiA no, ypoBeHsb /1-AnMepa; co 2-ro roga — Bo3-
pact. B TeyeHve ayx et nocse COVID-19 TpebyeTcs KOHTPOIb PEPMEHTOB NEYEHU, IMNUAHOTO CNEKTPaA, TPOMOGOLUTOB.

KnroyeBbie c10Ba: nocmkosudHbIli cuHOPOM, UHAMUKa, NOAUMEPA3Has UenHas peakyus, pakmopsl pucka
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Abstract

The aim — studying the dynamics of symptoms of post-COVID syndrome (depending on the results of depending on the results of the polymerase
chain reaction for SARS-CoV-2) and the factors influencing it. Materials and methods. A study is a cohort, observational longitudinal. Stage I: snapshot
analysis of medical records of patients with COVID-19 disease history 12 months. (questionnaire for post-COVID syndrome, blood tests). Stage II:
questionnaire repeat, disease history — 24 months. There were test (positive polymerase chain reaction, 138 people) and control (negative polymerase
chain reaction, 87 people) groups. Statistical analysis: package Statistica 13.5.0.17. Results. 1 year after COVID-19, the frequency of manifestations of
post-COVID syndrome was (test vs control group): asthenia 63 % vs 64 %, decreased quality of life 59 % vs 56 %, respiratory syndrome 60 % vs 49 %,
arthralgia 55 % vs 49 %, cardiac syndrome 47 % vs 46 % (the difference is not significant); symptoms are associated with female gender (r=0.231-
0.379), severity of COVID-19 (r=0.187-0.425), D-dimer (r=0.244-0.328). After 2 years, the frequency of symptoms was: asthenia 43 % vs 45 %, cardiac
symptoms 23 % vs 15 %, respiratory symptoms 18 % vs 22 %, skin manifestations 8 % vs 12 %, decreased quality of life 7 % vs 9 %, the difference is not
significant; symptoms are associated with age (r=0.208-0.402). During two years, symptoms have been correlating with platelets (r=-0.322-0.403),
liver enzymes (r=0.216-0.298), blood lipids (r=0.188-0.257). Conclusions. The severity of post-COVID syndrome does not depend on the results of
the polymerase chain reaction for SARS-CoV-2. The frequency of cardiac and respiratory syndromes after 2 years decreases by 2-3 times; quality of life
improves. Asthenia is the most long-term syndrome. Risk factors for post-COVID syndrome during the 1st year — severity of COVID-19, female gender,
D-dimer level; from the 2nd year — age. For two years after COVID-19, monitoring of liver enzymes, lipids, and platelets is required.
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Introduction

The term “post-COVID syndrome” is used to describe
persistent or new symptoms arising three months after
acute COVID-19 and not associated with alternative
diagnoses [1, 2]. The incidence of post-COVID syn-
drome varies significantly — from 10-20 % (according to
the WHO) to 60-80 % (meta-analyses and original stud-
ies) [3-5]. The significant difference in the information
on the incidence of post-COVID syndrome is a result of
its high clinical heterogeneity, as well as the lack of a uni-
fied and specific definition of this condition.

Various clinical symptoms comprising post-COVID
syndrome are grouped into clusters (cognitive, neural
and mental, cardiac and respiratory, digestive, asthenic,
etc) [6]. Several risk factors of this syndrome have been
identified; they are elderly age, higher body mass index,
comorbidities, specific symptoms of acute COVID-19
(particularly dyspnoea), number of symptoms during
the acute phase, and female sex [3, 7, 8].

It has been demonstrated that over time the inci-
dence of symptoms reduces significantly; however, 6,
12, 18, and 24 months after COVID-19 diagnosis, the
share of patients with at least one symptom is 32.3 %,
30.5 %, 25.8 %, and 33.3 %, respectively [9]. Accord-
ing to authors, the most long-lasting consequences
of COVID-19 (with the longest follow-up period of
20 months) are sleep disorders, depression, paresthe-
sia [6], hyposmia and fatigue [10], changes of skin and
mucous membranes, excessive sweat, oedema [11]; the
most long-lasting symptoms were found in women
aged 20 years old and over [4].

There are evidences on the relationship between the
severity of clinical manifestations of post-COVID syn-
drome and laboratory test results: D-dimer, markers
of inflammation and hepatic cytolysis [8, 12], as well
as the presence of positive polymerase chain reaction
(PCR) to SARS-CoV-2 during the acute phase of the dis-
ease [13]. Therefore, continued observational studies of
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post-COVID syndrome are of some interest: identifica-
tion of its maximum duration and risk factors of symp-
tom persistence.

Study objective: To study the changes in symp-
toms of post-COVID syndrome (depending on SARS-
CoV-2 PCR results) and impacting factors.

Materials and Methods

Study type: cohort, observational longitudinal study.
The study was conducted in the City Polyclinic LLC
(Perm). The study consisted of two stages.

Stage one: a snapshot analysis of 447 medical records
of outpatient patients aged 19 to 91 years old, who under-
went comprehensive medical examination during a
period from July 2021 to October 2022 (Order No. 6981
of the Ministry of Health of the Russian Federation
dated 01 July 2021, On the Approval of the Procedure of
Citizen Referrals to a Comprehensive Medical Examina-
tion, Including Categories of Citizens Who Undergo a
Priority Comprehensive Medical Examination. [Digital
resource]. Garant.ru, informational and legal web portal,
1990-2021. Electronic data https://www.garant.ru/prod-
ucts/ipo/prime/doc/401344234/ (accessed on 25 Janu-
ary 2024) and had novel coronavirus infection (NCVI).
All subjects were divided into two subsets: study subset
with positive SARS-COV-2 PCR (227 subjects) and con-
trols — with negative PCR (200 subjects). On the aver-
age, subjects had COVID-19 12 months before medical
examination. Questionnaires for post-COVID syndrome
identification [13], biochemical and clinical test results
were evaluated.

Stage two: repeated questionnaires of subjects
included in stage one in order to identify symptoms of
post-COVID syndrome (phone calls). Response was pro-
vided by 138 subjects (61 %) in the PCR-positive subset
and 87 subjects (44 %) in the PCR-negative subset, thus
defining the final size of the study and control groups for
descriptive and comparative statistics. During repeated
questionnaires, the average time after recovery after
COVID-19 was 24 months. The characteristics of groups
are presented in Table 1.

The study group and controls are comparable in terms
of age, sex, severity and time of NCVIL.

Ethics. All patients provided their written consent for
personal data processing upon inclusion in the advanced
medical examination program.

Table 1. Characterization of the test and control groups

Statistical analysis. Quantitative test parameters with
non-normal distribution are presented as median (Me),
25(Q25) and 75(Q75) percentiles — Me (Q25-Q75 %),
while qualitative variables are presented as percentage
of an absolute number of patients in the groups. Sta-
tistical data processing was performed using the Kol-
mogorov-Smirnov test, Mann—Whitney test, Pearson’s
X? (comparison of frequencies in independent groups),
McNemar test (comparison of frequencies in repeated
questionnaires), Spearman’s rank correlation in Statistica
13.5.0.17 application.

Results and Discussion

Laboratory test results from stage one of the study
are presented in Table 2. Creatinine values in the study
group were higher than in controls; nevertheless, they
are within the normal range. The blood count was com-
parable in both groups.

Information from primary (stage one of the study)
and repeated questionnaires (stage two of the study), as
well as a comparative analysis of the incidence of sub-
jective symptoms of post-COVID syndrome in patients
with positive and negative PCR results, is presented in
Table 3. The most common manifestations in primary
questionnaires (on the average, 12 months after COVID-
19) in both groups were symptoms of asthenic and respi-
ratory clusters, as well as poorer quality of life and artic-
ular syndrome. Also, almost a half of respondents in the
study group had anosmia and loss of taste, while the most
common symptom in controls was cardiac syndrome.

Repeated questionnaires (on the average, 24 months
after acute NCVI) demonstrated similar trends in persis-
tence of post-COVID syndrome manifestations: the top
five most common manifestations were asthenic, respi-
ratory clusters, cardiac syndrome, skin symptoms and
poorer quality of life. Nevertheless, there was a shift in
accents within a set of symptoms: two years after NCVI,
cardiac symptoms and respiratory manifestations were
on the second place (in terms of incidence) after asthenic
syndrome in the study group and controls, respectively.
It is also worth mentioning that, while during the first
year after acute COVID-19, poorer quality of life (second
place in terms of incidence after physical and mental
asthenia) was a dominant symptom, two years after the
disease it shifted to the fifth place, and articular syn-
drome was less common than skin manifestations in
both groups.

Parameter Test group, n=138 Control group, n=87 P
Number of men, abs. (%) 27 (20) 18 (21) >0,1
Age, years, Me (Q25-75 %) 61 (47-70) 59 (44-67) 0,199
Mild severity of COVID-19, abs. (%) 59 (43) 49 (56) >0,1

Note: p — level of significance of difference
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Table 2. Blood parameters of patients with laboratory confirmed (test group) and unconfirmed (control group) COVID-19

Test group, Control group, n=87
Parameter n=138 p
Me (Q25-75 %)
Clinical blood test
Red blood cells, x10'2/L 4,4 (4,3-4,8) 4,5 (4,3-4,7) 0,606
Hemoglobin, g/l 134 (125-138) 133 (126-140) 0,769
Platelets, x10°/L 235 (210-270) 246 (216-270) 0,041
Leukocytes, x10°/L 6,3 (5,6-7,0) 6,2 (5,6-7,3) 0,882
ESR, mm/h 12 (7-15) 10 (7-14) 0,075
Blood chemistry
ALT, U/L 18,7 (14,9-23,9) 17,4 (12,0-25,5) 0,262
AST, U/L 20,0 (17,2-24,4) 19,2 (17,3-23,0) 0,759
Glucose, mmol/l 5,1 (4,8-5,6) 5,0 (4,6-5,5) 0,102
B-lipoproteins, mmol/l 3,0 (2,3-3,8) 3,3 (2,6-4,0) 0,296
Cholesterol, mmol/l 5,2 (4,5-6,2) 5,4 (4,7-6,1) 0,530
Creatinine, pmol/l 90,0 (83,7-95,0) 89,0 (86,0-97,0) 0,004
LDH, U/L 184,9 (161,3-206,3) 187,5 (164,6-216,3) 0,449
D-dimer, ng/ml 0,36 (0,2-0,5) 0,31 (0,21-0,48) 0,283

Note: p — level of significance of difference

Table 3. Survey data of patients with laboratory confirmed (test group) and unconfirmed (control group) COVID-19

to identify post-COVID syndrome

| Parameter | Test group, n=138 | Control group, n=87 | P
Primary survey
Fatigue, muscle pain, dysautonomia, cognitive deficit, % 63,0 64,4 0,841
Decreased quality of life and performance, % 59,4 56,3 0,558
Shortness of breath, exercise intolerance, cough, % 56,5 49,4 0,115
Joint pain, % 55,1 49,4 0,409
Anosmia, ageusia, % 50,7 42,5 0,707
Chest pain, tachycardia, leg swelling, % 48,6 46,0 0,707
Hair loss, skin rash, % 42,0 32,2 0,139
Diabetes mellitus: newly diagnosed, unstable hyperglycemia, % 14,5 12,6 0,695
Temperature increase, % 13,8 14,9 0,806
Repeated survey

Fatigue, muscle pain, dysautonomia, cognitive deficit, % 42,8 44,8 0,760
Chest pain, tachycardia, leg swelling, % 23,2 14,9 0,132
Shortness of breath, exercise intolerance, cough,% 18,1 21,8 0,493
Hair loss, skin rash, % 8,0 11,5 0,376
Decreased quality of life and performance, % 7,2 9,2 0,600
Joint pain, % 6,5 4,6 0,547
Anosmia, ageusia, % 5,1 2,3 0,301
Diabetes mellitus: newly diagnosed, unstable hyperglycemia, % 0,0 0,0 -
Temperature increase, % 0,0 0,0 -

Note: p — level of significance of difference
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Changes in subjective manifestations of post-COVID
syndrome during the year are presented in Figures 1 and
2. Study and control subjects had significantly fewer symp-
toms (even high temperature and hyperglycemia resolved),
except for physical and mental asthenia. The examined
cohort demonstrated similar changes in symptoms.

The most significant reliable relations between post-
COVID syndrome manifestations and examined factors
are presented in Table 4. Of note, the existence of symp-
toms one year after acute COVID-19 is greatly impacted
by being a female in the study group, severity of past
NCVI and D-dimer values in both groups.

Temperature increase

Anosmia, ageusia

Joint pain

Hair loss, skin rash

Diabetes mellitus: newly diagnosed, unstable
hyperglycemia

Fatigue, muscle pain, dysautonomia, cognitive deficit

Chest pain, tachycardia, leg swelling

Shortness of breath, exercise intolerance, cough

Decreased quality of life and performance

B Primary survey

p=0,000
p=0,000

p=0,000

p=0,587
p=0,004

p=0,014
p=0,002 0
T 1

0 20

40 60 80

B Repeated survey

Figure 1. Dynamics of symptoms of post-Covid syndrome in laboratory-confirmed (test group) SARS-CoV-2 infection

Temperature increase
Anosmia, ageusia
Joint pain

Hair loss, skin rash

Chest pain, tachycardia, leg swelling
Shortness of breath, exercise intolerance, cough

Decreased quality of life and performance

B Primary survey

Diabetes mellitus: newly diagnosed, unstable...

Fatigue, muscle pain, dysautonomia, cognitive...

B Repeated survey

Figure 2. Dynamics of symptoms of post-Covid syndrome in laboratory-unconfirmed (control group) SARS-CoV-2 infection
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Table 4. Correlation analysis of manifestations of post-COVID syndrome in patients with laboratory confirmed
(test group) and unconfirmed (control group) SARS-CoV-2 infection

Correlation coefficients in the test group/control group, r, p <0,05
Fatigue, muscle Decreased Shortness of Chest pain
Parameter pain, dysauto- | quality oflife | breath, exercise . . pain, Anosmia, Hair loss, skin
. . R Joint pain tachycardia, leg .
nomia, cogni- and perfor- intolerance, . ageusia rash
. g swelling
tive deficit mance cough
Gender 0,379/- 0,374/- 0,231/- 0,289/- 0,296/- 0,281/- %3203%/
0,402/ 0,208/
Age 0,223 ) ’ ) 0,235 /0,237 ’
Severity of 0,285/ 0,187/ 0,182/ 0,288
COVID-19 10,329 0,349 /0,406 0,425 0,311 /0,265 10,226
-/-0,370
Platelets 0,403/ - -/-0,347 - -/-0,322 - -
Alaninaminotrans-
ferase, Aspartatami- -/0,229 -/0,220
notransferase, Lac- 0.216/- 0,249/- /0,258 /0,298 0,244/- ) /0,222
tate dehydrogenase
Cholesterol, -/0,224 0,257/- 0,188/- 0,212/- - - -
B-lipoproteins
D-dimer 0,244/- - 0,308/0,315 - -/0,328 - -/0,328

Note: correlation coefficients identified at the 2nd stage of the study are highlighted in red

Two years later, symptom prolongation is affected by
age (asthenic, cardiac syndromes in both groups, loss
of taste and anosmia in controls). During a two-year
follow-up period, platelet count, hepatic enzymes and
blood lipids still impact subjective manifestations of
post-COVID syndrome. Lower platelet count in controls
is associated with asthenic and respiratory syndromes
during the first year, with cardiac syndrome two years
after the acute phase; in the study group — with asthenia
persisting for two years. Hepatic cytolysis is related to
the major symptoms during the first year in controls and
the second year in the study group; the quality of life and
cardiac syndrome are affected the most. Total cholesterol
and LDL levels are related to the quality of life, respi-
ratory and articular syndromes in the study group and
with asthenic syndrome in the control group (two years
after NCVTI).

Overall, the results of our study did not conflict
to the literature data; however, there are some clarifi-
cations and updates. According to available reviews,
during the first year after acute NCVI, the incidence of
the most common signs of post-COVID syndrome are:
physical and mental asthenia is recorded in 46-67 %,
loss of taste and anosmia — in 27-41 %, respiratory
symptoms — in 15-37 %, cardiac symptoms — in
31 % [6, 10, 11], joint pain — in 39 % [5]. In examined
patients, the incidence of symptoms was slightly higher
than the mentioned value and did not depend on SARS-
CoV-2 PCR results. The high incidence of post-COVID
syndrome resulted in significantly lower quality of life
and disability during the first year after NCVI in over a
half of patients.

During the second year after acute COVID-19, the
incidence of subjective symptoms was considerably
lower, except physical and mental asthenia, which can
be considered the most prolonged manifestation of post-
COVID syndrome. Lower severity of manifestations and
adaptation to the condition over time made socialisa-
tion of post-NCVI patients possible, thus the number
of patients who reported poorer quality of life dropped
6-7-fold. Unfortunately, the number of studies with the
longest follow-up period of post-COVID-19-patients of
20-24 months is limited; nevertheless, they also dem-
onstrate long-lasting signs of fatigue and cognitive dis-
orders [3, 6]. Long-lasting post-COVID symptoms also
include cardiac, respiratory and skin clusters. The latter
is less common than articular syndrome during the first
year after recovery; however, it is more persistent. Long-
lasting NCVI manifestations are associated with delayed
immune clearance of SARS-CoV-2 antigen or a high viral
load during acute COVID-19 [14]. The latter is doubtful,
since we have not found any difference in manifestation
of post-COVID syndrome in patients with laboratory-
proven and not confirmed SARS-CoV-2 infection. How-
ever, negative PCR results during the acute phase can be
caused not only by test system faults, but also a low viral
load.

There are some indications in literature that sub-
jective signs of post-COVID manifestations last for
7-12 months in hospitalised patients and 4 months in
non-hospitalised patients, thus confirming the relation-
ship between symptoms persistence and severity of the
acute phase [4]. This study has also established the rela-
tionship between post-COVID syndrome and NCVI

113



114

ORIGINAL ARTICLE

The Russian Archives of Internal Medicine ® Ne 2 e 2024

severity in both groups. On the other hand, acute phase
severity matters only for the number of manifestations of
post-COVID syndrome during the first year, thus prob-
ably explaining the difference in test results: some studies
claim that disease severity does not impact long-lasting
COVID-19 [9, 10].

In our study, female sex, which the majority of authors
include in risk factors of post-COVID syndrome [2, 4, 7,
9], is a risk factor only during the first year after an acute
infection; during the second year, persistent symptoms
(particularly astehnia, cardiac symptoms, anosmia, loss
of taste) are associated with age, which can be due to
slower recovery and adaptation in older patients.

It is worth mentioning that, 12 months after NCVT,
blood counts, blood biochemistry and D-dimers nor-
malise, irrespective of baseline values during the acute
phase and laboratory confirmation of NCVI. However,
persistent post-COVID syndrome is affected by platelets
count (negative correlation coefficient), LDH, AST, ALT,
cholesterol and LDL, D-dimer (positive correlation coef-
ficients), while the latter impacts the presence of subjec-
tive symptoms only during the first year after NCVI, all
other parameters — during two years. These parameters
make sense for several years for the purposes of assessing
the long-term residual organ damage (lungs, heart, cen-
tral nervous system, peripheral nervous system), since,
for instance, it has been proven that the cardiovascular
risk rises even one year after an acute disease, irrespec-
tive of long-lasting symptoms of COVID-19 [15].

Currently, multicenter, cohort studies are ongoing,
which assess post-NCVT patients [2], the results of which
will add to the data on the duration and signs of post-
COVID syndrome, standardise test methods and iden-
tify approaches to patient management.

Conclusions

1. The incidence of signs of post-COVID syndrome
does not depend on PCR results during acute
SARS-CoV-2 infection.

2. Symptoms of post-COVID syndrome persist for at
least two years; during the entire follow-up period,
the main signs are: asthenia, cardiac and respiratory
clusters, poorer quality of life, articular syndrome
(the latter is less common than skin manifestations
after the first year).

3. Physical and mental asthenia is the most long-lasting
manifestation of post-COVID syndrome, its inci-
dence does not reduce after two years after the acute
phase and persists practically in a half of all patients.

4. After two years after COVID-19, the incidence of the
main manifestations of post-COVID syndrome (car-
diac and respiratory clusters) drops 2-3-fold; poorer
quality of life is 6-7 times less common.

5. The risk factors for post-COVID syndrome are sever-
ity of acute NCVI and female sex during the first year,
after that — age.

6. D-dimer is associated with subjective signs of post-
COVID syndrome during one year after the acute
phase; hepatic enzymes, lipid profile and platelet
count should be monitored for at least two years.
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