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Peslome

BeegeHue: faHHbIe O BUAE, H4acTOTe U NPOAO/HKUTENbHOCTU OCTaTOYHbIX cuMnToMoB nocae COVID-19 HeoAHOPOAHbI, YTO CBA3aHO C MeTO/A0-
NOrNYeCKNMU 0CO6EHHOCTAMM NPOBEAEHNA NCCAeA0BaHUN. Lienb: oLleHKa 4acTOThl U BbIPaXeHHOCTU CUMMTOMOB B OT/Aa/leHHOM Nepuoje nocie
nepeHeCceHHON HOBON KOPOHaBMPYCHOW NHdeKunn. MaTepuanbl n MeToabl: NposeaeH TenedOHHbIN ONPOC NaLUEHTOB, FOCMUTaAN3NPOBaHHbIX
B JIPLL M3 P® B ceasm ¢ COVID-19 B nepuog 13.04.2020-10.06.2020: 195 naumeHTos (58,2 % BbinucaHHbIX) Yyepes 143 (131-154) gHeit nocre
Ae6toTa 3a6onesanus 1 183 (54,6 % BbinucaHHbIx) Yepes 340 (325-351) gHein. PeaynbTaTbl: Cy6beKTUBHAA OLEHKA COCTOSHUA CBOEro 340pOBbsA
no 100-6an/1bHO WKasne 4o 1 nocne nepeHeceHHoro COVID-19 Ha nepeom onpoce coctaeuaa 95 (80-100) u 80 (70-96) 6annoe (p <0,001 ans
CpPaBHEHUM OLEHKM A0 M nocae 3a6oneBanus), Ha BTopoM — 90 (80-100) u 80 (60-90) 6annos, (p <0,0071 ANA CpaBHEHWM OLLEHKM 40 U nocsie
3a60/1€BaHNA U ANA CPABHEHUSA OLEHKW COCTOAHMA 340poBbsA nocne COVID-19 Ha AByx 3Tanax ornpoca). PasHoo6pasHble ano6bl BbisABAEHbI Y
63 % OMpOLWEeHHbIX Ha NepBOM 3Tare ny 75 % — Ha BTOPOM, KOJIMYECTBO BbISIB/IEHHBIX CUMMNTOMOB cocTaemo 2 (0-6) u 4 (1-8) cooTBeTCTBEHHO.
Haum6osee yacTbiMu anobamm 6bian cnaboctb/yTomnseMoctb (31,3 1 47,5 % onpolueHHbix), 60au B cyctasax (31,3 1 47,5 %) v oabiwKa/4yBCTBO
HexBaTKM Bo3ayxa (31,3 u 43,2 %). PocT 3TUX MoKasaTesieil MOXHO CBA3bIBAaTb C M3MEHEHWEM METOAMKM OMpoca. BbIpaeHHOCTb IMAMPYIOWMX
CMMMTOMOB Ha BTOPOM OTPOCE MpU OLEHKE MO AeCATUOaNNIbHOM WKane 6bli1a HU3KOI: yToMaseMocTb 3 (0-6) 6a10B, 60/1b B CycTaBax, cn1abocTb
n oabiwka — 0 (0-5) 6ans0B, 4yBCTBO HexBaTKU Bo3gyxa — 0(0-3) 6anna. 3akntoueHMe: CHUKEHME CAMOYYBCTBUS COXPAHAETCA B TEYEHWE A/U-
Te/IbHOTrO BPeMEeH) Noc/ie NepeHeceHHoN KOPOHaBMPYCHOW MHOEKLMM Y 3HAYNTEIbHON 0/IM MaUNEHTOB, OIHAKO BbIPAXE@HHOCTb NNANPYHOLNX
CMMNTOMOB K 12 MecALy HabNloAeHNA 40CTaTOYHO HU3Ka.
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Abstract

Background: assessment of type, prevalence and duration of residual symptoms after COVID-19 in recent studies is controversial because of
differences in design. Aim: to assess the prevalence and severity of symptoms in the long-term period after COVID-19. Materials and methods:
patients hospitalized with COVID-19 in the period 13.04.2020-10.06.2020 were interviewed by phone: 195 (58,2 %) convalescents at 143 (131-154)
days after disease onset and 183 (54,6 % ) of them at 340 (325-351) days. Results: The subjective assessment of health status with 100-point scale
before and after the COVID-19 was 95 (80-100) and 80 (70-96) points, p <0,001, at first interview; 90 (80-100) and 80 (60-90) points, p <0,001,
at second one. Various complaints were detected in 63 % of respondents at the first interview and in 75 % at the second, the number of identified
symptoms was 2 (0-6) and 4 (1-8) respectively. The most frequent complaints were weakness/fatigue (31.3 and 47.5 % of respondents), joint pain
(31.3 and 47.5 %) and dyspnoe/shortness of breath (31.3 and 43.2 %). The growth of these indicators can be associated with a change in the interview
methodology. The severity of the symptoms at second interview was low: fatigue — 3 (0-6) points, shortness of breath — 0 (0-3) points; joint pain,
weakness and dyspnoe — 0 (0-5) points each. Conclusion: a decrease of health status can sustain for a long time after COVID-19. Symptoms persist

in a significant proportion of convalescents, but their severity in the end of follow-up is quite low.
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ACTIV — Analysis of Chronic Non-infectious Diseases Dynamics After COVID-19 Infection in Adult Patients (Analysis of ComorbidiTies in survIVors),
ACVE — acute cerebrovascular event, AV — artificial ventilation, BMI — body mass index, CHD — coronary heart disease, CHF — chronic heart failure,
COPD — chronic obstructive pulmonary disease, COVID-19 — new coronavirus infection, ICU — intensive care unit, LMWH — low molecular weight
heparin, PCR — polymerase chain reaction, RNA — ribonucleic acid, TRC — Treatment and Rehabilitation Center of the Ministry of Health of the Russian

Federation, UFH — unfractionated heparin, p,, — Mann-Whitney test, p,, — x* test, p,, — Wilcoxon test

Introduction

Analysis of the long-term consequences of COVID-
19 is important for understanding the course of this
disease, evaluation of individual and population-wide
need for rehabilitation, predicting the impact of this
disease on patients and public health.

Despite a growing number of published papers on
residual post-COVID-19 symptoms, data about their
types, incidence, duration, and predictors is hetero-
geneous due to methodological differences between
studies. Foreign researchers described the prevalence
and characteristics of the consequences of coronavirus
infection during different follow-up periods, mainly
up to six months: 2 weeks [1], 1-3 months [2-12],
3-6 months [13-18], 6-12 months [19-21]. Results
of the largest study comparing the incidence of clini-
cal and laboratory signs in 73,435 patients who recov-
ered from COVID-19 with a cohort of those who had
no such disease (n = 4,990,835) during 6 months of
follow-up demonstrated high incidence of the signs of

respiratory, nervous, articular disorders, as well as a
wide variety of other signs of the post-COVID-19 syn-
drome. These signs caused a significant increase in the
administration of drug products, including pain medi-
cations and antidepressants. The highest severity of
the consequences was described in patients who were
hospitalized in Intensive Care Units in the acute phase
of COVID-19, however, the signs of post-COVID-19
syndrome are also observed in the patients who have
recovered from mild coronavirus infection [22].
Russian researchers have developed the register
named “Analysis of Chronic Non-infectious Diseases
Dynamics After COVID-19 Infection in Adult Patients”
(ACTIV) in order to study the condition of patients
who have recovered from COVID-19 in the Eurasian
region. It includes published data on the comorbidity
over time and the detection rate of symptoms 3 and
6 months after discharge [23]. A number of differences
were reported in the state of Russian patients who
recovered from COVID-19 that were possibly related
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to the demographic profile of the population, specific
features of the organization of medical care, and media
representation during the pandemic.

The objective of this study was to assess the inci-
dence and severity of symptoms during the long-term
period after new coronavirus infection.

Materials and methods

354 patients received treatment at the Federal State
Autonomous Institution “Treatment and Rehabilitation
Center” of the Ministry of Health of Russia (TRC) for

suspected coronavirus infection or confirmed COVID-19
during the period from 13 APR 2020 to 10 JUN 2020.
Data on age, sex, BMI, comorbidities, date of disease
onset, results of laboratory tests and instrumental exam-
inations, specific features and treatment duration were
retrospectively obtained from medical records. The data
on four patients with excluded COVID-19 based on the
results of follow-up and on two patients who were hos-
pitalized in the period of long-term effects after previous
coronavirus infection were not used in further analysis.
14 patients died during hospital treatment, including one
patient with excluded COVID-19.

Table 1. Main characteristics of patients included in the study

Hospitalized due to COVID-19

1st interview 2nd interview

n 348 195 183
Interview timing, day after COVID-19 debut 143 (131-154) 340 (325-351)
Age, years 58,9 (49-70) 56,2 (44,9-64,7)* 56,2 (44,9-65,3)*

Number (%) of women

BMI, kg/m2

Day of illness at the time of hospitalization
Length of stay in hospital (bed days)

Number (%) of patients with a positive PCR test
Hypertonic disease

Diabetes

IHD

Atrial fibrillation

Chronic heart failure

cognitive decline

Postponed stroke

Hypothyroidism (medicated compensated)
COPD or bronchial asthma

Active cancer

Cancer in the past

Number (%) of patients treated in the ICU
Number (%) of patients receiving oxygen therapy
Number (%) of patients receiving high-flow oxygen therapy
Number (%) of patients receiving ALV
Hydroxychloroquine

Azithromycin

Antibiotics other than azithromycin
Antibiotics, including azithromycin

UFH or LMWH

Lopinavir/ritonavir

Glucocorticosteroids

Tocilizumab

Sarilumab

Baricitinib

28,4 (24,9-32,1)

197 (57 %) 105 (53,8 %) 101 (55,2 %)

29,7 (26,0-32,8)* 29,7 (26,2-33,0)*

8 (6-11) 9 (7-11) 9 (7-11)
17 (14-20) 16 (13,5-19) 16 (13-19)
246 (71 %) 138 (71,1 %) 127 (69,8 %)

149 (42,8 %) 86 (44,1 %) 82 (44,8 %)

44 (12,6 %) 29 (14,9 %) 28 (15,3 %)

27 (7,8 %) 14 (7,2%) 14 (7,7 %)
18 (5,2%) 10 (5,1 %) 8 (4,4%)
7 (2,0%) 3 (1,5%) 3 (1,6%)
16 (4,6 %) 11 (5,6 %) 11 (6,0%)
12 (3,5%) 5 (2,6 %) 5(2,7%)
22 (6,3 %) 9 (4,6%) 9 (4,9%)
12 (3,5%) 7 (3,6%) 7 (3,8%)

45 (12,9 %) 20 (10,3 %) 19 (10,4 %)

9 (2,6%) 5(2,6%) 5 (2,7 %)

59 (17,0 %) 29 (14,9 %) 27 (14,8 %)

26 (7,5) 14 (7,2%) 14 (7,7 %)
9 (2,6%) 5(2,6%) 4(2,2%)
24 (6,7 %) 10 (5,1%) 9 (4,9%)
260 (80 %) 144 (77,8 %) 134 (76,6 %)
233 (71 %) 130 (70,3 %) 121 (69,1 %)

231 (80 %) 134 (83,2 %) 125 (82,8 %)

295 (95 %) 178 (96,2 %) 169 (96,6 %)

267 (82%) 149 (81,4%) 140 (80,9 %)
10 (3,1%) 5(2,7%) 5 (2,9.%)
38 (12%) 23 (12,8 %) 21 (12,4 %)
21 (6%) 13 (7,0%) 10 (5,6 %)
7 (2%) 3 (1,6%) 3 (1,7%)
13 (4%) 10 (5,3 %) 9 (5,1 %)

Note: IHD — ischemic heart disease, ALV- artificial lung ventilation, BMI — body mass index, UFH — unfractionated heparin, LMWH — low molecular weight heparin,
ICU — intensive care unit, PCR — polymerase chain reaction, COPD — chronic obstructive pulmonary disease
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As a pilot study, we conducted a telephone survey
of 195 (58.2%) discharged patients 143 (131-154) days
after disease onset. In addition to those who died in hos-
pital, patients with known mental disease or dementia,
patients who lived in nursing homes, and patients who
refused telephone interview were also excluded.

Patients were asked to respond (yes/no) to a question
about whether they had the following symptoms: dys-
pnea, feeling short of breath, feeling of not getting enough
air, cough, sputum production, weakness, fatigue, chest
pain, lack of smell, lack of taste or abnormal taste, loss of
appetite, joint pain, muscle pain, nasal congestion, nasal
discharge, headache, dizziness, diarrhea, eye redness,
dry eyes, fever, anxiety, low mood, hair loss. For further
analysis, the number of symptoms present was used.

We also asked patients to evaluate their general state
of health before and after the coronavirus infection using
a 100-point scale.

340 (325-351) days after the disease onset, we re-
interviewed 183 (54.6 %) discharged patients (93.9 % of
those interviewed at the first stage). At the second stage
of this study, we detalized the answers to the questions
by asking patients to assess the severity of each symp-
tom using a 10-point scale. To compare the data obtained
with the results of the previous survey, an answer was
considered positive if the patient assessed symptom
severity as >1 point. For the analysis, we used the number
of symptoms present and the sum of points, as well as
a 100-point assessment of general state of health before
and after COVID-19.

The results obtained were processed using Excel
and Jamovi software. Median and interquartile range
were used to describe continuous variables. In case of
incomplete data, the exact number of patients with a
known value of parameter (n) is specified. Independent

quantitative variables were compared using Mann-Whit-
ney test (p, ), qualitative variables — using x2 test (p, ),
dependent variables — using Wilcoxon test (p,,).

Results

Basic characteristics of enrolled patients are pre-
sented in Table 1. Diagnosis of COVID-19 was con-
firmed by at least one positive nasopharyngeal PCR
for SARS-CoV-2 RNA during the period of disease
in 71% of hospitalized patients. The presence of CHD
was determined by convincing signs of past myocardial
infarction, revascularization, high pretest probability, or
verified coronary atherosclerosis; CHF was detected by
decreased left ventricular ejection fraction of less than
40 %, or by laboratory tests that confirmed the diagnosis
before coronavirus infection. High frequency of onco-
logical comorbidity was due to the fact that 39 patients
were transferred to LRC from another medical institu-
tion where they received chemotherapy and/or radiation
therapy for malignant neoplasms.

There were no significant differences in the age of
male and female patients during three stages of the study.
The respondents were younger compared with the rest of
hospitalized patients and also had high BMI; otherwise,
the interviewed sample was representative in regard to
the inception cohort of hospitalized patients.

Figure 1 presents the results of patients’ subjective
evaluation of their health state using a 100-point scale
before and after COVID-19 during the first and second
surveys. There was a statistically significant decrease
in scores after the disease that worsened by the time of
the second survey. At the same time, assessments of the
baseline state of health at different stages of the survey
did not differ significantly.

pw<0,001
pw-0,486 ‘
- -
- L]
Pw<0,001 e
[Jo COVID-19/ Mocne COVID-19/ [Jo COVID-19/ Mocne COVID-19/
Before COVID-19 After COVID-19 Before COVID-19 After COVID-19
95 (80-100) 80 (70-96) 90 (80-100) 80 (60-90)
n=188 n=192 n=183 n=183

Mepebiii onpoc/
Firstinterview

Bropoii onpoc/
Second interview

Figure 1. The subjective assessment of health status with 100-point scale before and after the COVID-19 at first and second

interview

Note: pW- Wilcoxon method, Covid-19 — new coronavirus infection
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Figure 2. Prevalence of symptoms at first and second interview
Mepsbiii onpoc/First interview Bropoii onpoc/Second interview
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Figure 3. Number and proportion of interviewed patients with different number of symptoms at first and second interview

306




Apxub BHyTpeHHE MeAMuMHbL ® Ne 4 o 2022

OPUTMHAABHBIE CTATHU

Ytomnaemoctb/Fatigue

Bonb 8 cycrasax/Joint pain

CnabocTtb/Weakness

Oapbiwka/Dyspnoe

Bonb B mbiwwax/Muscle pain

MoaasneHHoe HacTpoeHue/Depressed mood

YyscTBO HexBaTKu Bo3ayxa/Shortness of breath

Tpesora/Anxiety

3anoxeHHocTb Hoca/Nasal stuffiness

lonosHasa 6onb/Headache

FonosokpyeHue/Dizziness

Otgensemoe u3 Hoca/Running nose
YyBCTBO 3aN103KeHHOCTH B rpyaun/Chest...

MokpoTa/Sputum

MokpacHeHue Eye redness

BbinageHue sosoc/Hair loss

Kawenb/Cough

Bonb 8 rpyam/Chest pain

Cyxoctb rnas/Xerophtalmia

Duapes/Diarrhea

OrtcyTcraue o6oHaHuaA/Loss of smell

CHwxeHune annetuta/Deacreased appetite
OTcyTCTBME UM HapyLWeHue BRyca/Taste...

MNosblweHue Temnepatypbl/High temperature

— () (0-0)
0 (0-0)
= 0 (0-0)
= 0 (0-0)
== (0-0)

= 0 (0-0)

0,00 050 1,00 150 200 250 3,00 3,50

Figure 4. The average severity of symptoms identified in the second interview (on a 10-point scale). The numbers indicate

the median and interquartile range of symptom severity

Detection rate of symptoms during two stages of
the study is presented in Figure 2. Detection rate values
for dyspnea/feeling of not getting enough air, weak-
ness/fatigue, and cough/sputum production were com-
bined for visual convenience because the symptoms are
interchangeable to a high degree.

The most common complaints were weakness/fatigue
(31.3 and 47.5% of participants in two surveys, respec-
tively), joint pain (31.3 and 47.5 %), and dyspnea/feeling
of not getting enough air (31.3 and 43.2 %).

Figure 3 presents the number of patients with dif-
ferent number of complaints. As one can see, 37 % of
patients at the first stage of the survey had no symptoms,
as well as 25 % at the second stage. The number of symp-
toms identified in the respondents was 2 (0-6) at the first
stage and 4 (1-8) at the second one.

A marked increase in the detection rate of almost all
symptoms during the second survey can be explained by
a change in the survey method from binary design to a
more sensitive ten-point scale. In this regard, no analysis
of the statistical significance of differences in the inci-
dence of symptoms at the two stages of the study was
performed.

As one can see from Figure 4, the severity of the most
common symptoms (fatigue/weakness, dyspnea/feeling
of not getting enough air, pain in joints and muscles)
assessed by patients using a 10-point scale during the
second survey, was quite low.

Discussion

A statistically significant and clinically noticeable
decrease in the subjective assessment of one’s health
using a 100-point scale was revealed that persisted for
a year after the recovery from COVID-19. The results
of this assessment technique on a similar sample were
quite similar: The patients who received treatment for
confirmed coronavirus infection on an outpatient basis
and in hospital (age 48 (37-57), 44 % female patients)
assessed their health at baseline as 85 (75-90) points;
at week 16 of follow-up (n = 117) — as 80 (70-90) points;
at week 32 (n = 66) — as 80 (75-90) points [24].

63% of respondents had various complaints 143
(131-154) days after the disease onset, and 75% — 340
(325-351) days after the disease onset. The most frequent
complaints were weakness/fatigue (31.3 and 47.5%),
joint pain (31.3 and 47.5%) and dyspnea/feeling of not
getting enough air (31.3 and 43.2% of respondents);
these results may indicate persistent respiratory failure
and asthenia.

When comparing our results with the data of foreign
observational studies and the ACTIV register [1-23],
one can observe a fairly large range of the incidence
of the main detected symptoms (Figure 5). This is due
to significant differences in the design of these studies
(number, age of patients, part of female patients, part
of patients with confirmed diagnosis, part of patients
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Figure 5. Frequency of detection and duration of post-COVID symptoms. Comparison of own data (yellow markers)
with the results of foreign studies and data from the AKTIV register (green markers) [1-23]

who required hospitalization in the acute phase of
COVID-19, methods for symptom detection, comorbid-
ity of participants). However, it is clear that significant
part of patients can demonstrate different of symptoms
that worsen state of health for at least 12 months after
coronavirus infection.

Enrolled patients received treatment during the acute
phase of COVID-19 in one health care facility, and this
fact may limit extrapolation of results.

Our study has several limitations associated with the
telephone survey design that is characterized by the sub-
jectivity of the self-assessment of symptom severity by
patients, and possible variations in the interpretation of
the names of these symptoms. In particular, the younger
the respondents were, the easier was communication.
However, the sample of respondents was representative
of all hospitalized patients by sex, the frequency of con-
firmed coronavirus etiology of the disease, comorbidities
and use of various groups of drugs, duration of hospital-
ization and stay in ICU.

An increase in the detection rate of almost all symp-
toms during the second survey can be explained by a
change in the survey method from binary design to a
more sensitive ten-point scale. Low severity of the symp-
toms identified during the second survey indicates a crit-
ical attitude to their clinical significance.

One can not state that the symptoms identified
during the interviews are a direct consequence of a past
coronavirus infection and are not associated with pres-
ent comorbidities, since no comparisons were made with
a sample of patients comparable in terms of sex, age and
comorbidity and who had no COVID-19. In addition, it
is not known whether the interviewed patients had any
complaints of any severity prior to COVID-19. We were
able to partially overcome this limitation in our research

due to a retrospective self-assessment of the state of
health of patients before coronavirus infection using a
100-point scale. These limitations can be eliminated only
within a large prospective comparative study with the
participation of patients comparable in terms of sex, age
and comorbidity and who had no COVID-19. Under the
current circumstances, no such study can be expected.

Spread of new strains, as well as mild course of the
disease in vaccinated people can significantly affect the
incidence, severity, and characteristics of post-COVID
symptoms [25].

Conclusion

Decreased self-assessment of the state of health due
to different symptoms persists for a long time after past
coronavirus infection in a significant part of patients,
however, the severity of the most common symptoms
was quite low by month 12 of follow-up. The data
obtained on the nature, prevalence, and duration of
post-COVID-19 symptoms generally correspond to the
results of previous studies.
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