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October 31, 2022.
Results

The epidemiological data on the sequels of covid-19 are not well known

To estimate the incidence rate and the risk factors of sequels of covid-19 in general

An observational, longitudinal and prospective study of patients with covid-19 to detect
sequels of covid-19 in a general practice setting in Toledo, Spain, from March 15, 2020 to

687 positive cases of acute covid-19 were diagnosed in the general medicine consultation

Received: 28-12-2022;
Accepted: 14-02-2023;
Published: 20-02-2023.

under study. Of these, 25 cases (32% were women and 28% had >=65 years old) presented
sequels of covid-19, which represents a gross incidence rate of 3 % cases x March 15, 2020 to
October 31, 2022. The incidence rate of covid-19 sequels with respect to the total population
attended in that office (N= 2,000), from March 15, 2020 to October 31, 2022, was 1.25%. The
only statistically significant risk factors for sequels of covid-19 were being male [RR= 2.23 (Cl
95%: 0.94, 5.26); Moderate risk; X2= 4.1675. p= .041207] and having presented moderate-
severe severity of primary infection [RR= 8.9 (95% Cl: 4.69, 16.9); Strong risk; Fisher exact <
0.00001]

Conclusion

In the context of general medicine in Toledo (Spain) incidence rate of sequels of covid-19
is moderately high, and having presented moderate-severe severity of primary infection is the
main risk factor, followed by being male, for developing they. Although incidence figure found
can be considered moderate, but given the number of covid-19 cases, in absolute numbers it

can be a significant problem.

Practice General Practice
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Introduction

Since the publication of the first reported cases in Wuhan,
China, in December 2019, the disease caused by SARS-CoV-2
(covid-19) has caused more than 6 million deaths globally to date
(1), being one of the most devastating pandemics in recent times
(2). Many survivors of serious illnesses suffer lasting physical,
cognitive and mental health consequences. Postviral symptoms
are not new and have been described after influenza and other
pandemics in the past, such as the 1889-1892 influenza pandemic
(3). Thus, the number of affected patients with sequels is expected
to increase remarkably due to the covid-19 pandemic (4).

On the other hand, many covid-19 survivors receive long-term
care from a general practitioner (GP). Therefore, the recognition
of the sequels in survivors of covid-19 has made knowledge of
its pathogenesis, prognosis, and management an important
competitive priority for the GP (4, 5). Prolonged covid-19 follow-
up in patients who have survived for at least 30 days after
SARS-CoV-2 infection has allowed the identification of incident
sequels beyond the respiratory system, including nervous system
disorders, neurocognitive disorders, and mental health disorders,
metabolic disorders, cardiovascular disorders, gastrointestinal
disorders, malaise, fatigue, musculoskeletal pain and anemia.
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Therefore, increasing evidence suggests that SARS-CoV-2 is a
multisystem infection that produces multiform symptoms and can
cause long-term effects (5).

Consequently, it is necessary to investigate the data on the
duration of symptoms and the sequels of covid-19 infection.
However, the medium- and long-term sequels of SARS-CoV-2
infections have barely been investigated in the general population.
Available original research tends to focus on patients who have
been admitted to hospital or restrict assessments to a single
organ system. So, although studies to date show that persistent
sequels of covid-19 are common in people with risk factors
(older adults, smokers, and people with underlying comorbidities
such as hypertension, obesity, diabetes, cardiovascular disease,
chronic lung disease, chronic kidney disease, chronic liver disease,
cerebrovascular disease, cancer and immunodeficiency), there
are few data in the general population and in previously healthy
people (6).

In addition, given the complexity and heterogeneity of the
clinical course of severe covid-19 survivors, GPs play a key role in
the management of subsequent sequels, due to their expertise
in integrative medicine, coordination of care, encompassing self-
care of patients and long-term knowledge of the medical history
of patients and their families. Therefore, the covid-19 pandemic
emphasizes the need for further research on follow-up care for
sequels at the GP level (4).

In this context, we present an observational, longitudinal
and prospective study of patients with covid-19 who developed
specific sequels, from March 15, 2020 to October 31, 2022
in a general medicine office, with the aim of estimating the
prevalence/incidence rate ( IR) of the specific sequels of acute
covid-19 infection in GP consultation, and to identify risk factors
for the specific sequels of acute covid-19 infection.

Material and Methods
Design and emplacement

An observational, longitudinal and prospective study of
patients with specific sequels of acute covid-19 infection was
carried out from March 15, 2020 to October 31, 2022, in a family
medicine office at the Health Center Santa Maria de Benquerencia,
Toledo ( Spain), which has a list of 2,000 patients > 14 years of
age (in Spain, the general practitioners [GPs] care for people > 14
years of age, except for exceptions requested by the child's family
and accepted by the GP).

Objectives

1. Estimate the prevalence/incidence rate (IR) of the specific
sequels of acute infection by covid-19 in GP consultation.
IR was calculated by dividing the number of cases of
specific sequels of acute infection by covid-19 by the
primoinfections of covid-19 in the follow-up time (from
March 15, 2020 to October 31, 2022) (7). Similarly, the
data on the incidence of specific sequels of acute covid-19
infection were extrapolated to the entire population
attended in the consultation (N=2,000 people) (8).

2. Identify the risk factors for the specific sequels of acute
covid-19 infection. In this sense, the variables collected
were compared by calculating the relative risk (RR) as
the incidence of risk factors in those exposed to specific
sequels of acute covid-19 infection / incidence of risk
factors in those not exposed to specific sequels of acute

covid-19 infection. The RR was interpreted as follows (9):
From 0 to 0.5: protection factor effectively; from 0.6 to 0.8:
true benefits; from 0.9 to 1.1: not significant; from 1.2 to
1.6: weak risk; from 1.7 to 2.5: moderate risk; more than
2.5: strong risk.

Inclusion criteria

Basically, specific sequels of acute covid-19 infection were
diagnosed, when there were persistent symptoms or pathologies
during the acute infection or after an apparent recovery from the
acute covid-19 infection, which are not part of the acute covid-19
infection (9). The inclusion and exclusion criteria in this study
have already been previously published (10). Criteria for specific
sequels of acute infection were:

1. Pathologies that are not part of the acute infection,
persistent, and that appear during covid-19 infection

2. Pathologies that are not part of the acute infection,
persistent, and with appearance after resolution of the
initial symptoms (covid-19 post-infection pathologies)

3. Pathologies that are not part of the acute infection but
appear as a consequence of the organic damage produced
by the severe infection (true sequels of covid-19).

As examples, these specific sequels of acute covid-19 infection
could include: Thromboembolic Disease, Pulmonary Fibrosis,
Myopericarditis and Multiple Mononeuritis.

Complications from covid-19 were excluded. Complications
are considered health problems that originated as a result of
acute covid-19 infection or the treatments performed (11).

Diagnosis of covid-19

The diagnosis was performed with reverse transcriptase
polymerase chain reaction (PCR) oropharyngeal swab tests or
antigen testing. Spain had not initially devised an intensive testing
strategy for suspected cases of covid-19 infections (12); since the
beginning of the pandemic in mid-March 2020, PCR tests were
only performed in the hospital context until mid-May 2020, date
when they began to be performed in general medicine as well. In
mid-December 2020, rapid antigen tests began for symptomatic
patients with less than 5 days of evolution. The PCR tests were
performed both in symptomatic patients and in asymptomatic
contacts. A symptomatic confirmed case with active infection
was considered to be any person with a clinical picture of sudden
onset acute respiratory infection of any severity that occurs,
among others, with fever, cough or feeling of shortness of breath.
Other symptoms such as odynophagia, anosmia, ageusia, muscle
pain, diarrhea, chest pain or headache, among others, were
also considered symptoms of suspected SARS-CoV-2 infection
according to clinical criteria; plus a positive PCR or rapid antigen
test positive.

Definition of cases and controls

Patients with sequels from covid-19 were considered “cases.”
"Control" patients were those with acute covid-19 without
sequels. Control data were obtained from previous studies in
the same consultation, with the same population attended, and
carried out by the same researcher (13-16).

Collected variables

The variables collected and their definitions and criteria
have been previously published (10). These variables were: Age;
sex; acute covid-19 infection date; specific sequels of covid-19,
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chronic diseases (defined as "any alteration or deviation from
normal that has one or more of the following characteristics:
is permanent, leaves residual impairment, is caused by a non-
reversible pathological alteration, requires special training
of the patient for rehabilitation, and / or can be expected to
require a long period of control, observation or treatment” (17),
classified according to the International Statistical Classification of
Diseases and Health-Related Problems, CD-10 Version: 2019 (18);
vaccination status against covid-19 at the date of acute infection;
and severity of the disease (mild cases: clinical symptoms are
mild and no manifestation of pneumonia can be found on images;
moderate cases: with symptoms such as fever and respiratory
tract symptoms, and the manifestation of pneumonia can be
seen on the imaging tests; and severe cases: respiratory distress,
respiratory rate = 30 breaths / min., pulse oxygen saturation < 93%
with room air at rest, arterial partial pressure of oxygen / oxygen
concentration ration < 300 mmHg.) (19). To simplify comparison,
moderate and severe cases were counted together.

Statistical analysis
The bivariate comparisons were performed using the Chi
Square test (X2) with Yates correction or Fisher Exact Test when

necessary, (according to the number the expected cell totals) for
percentages.

Results

687 positive cases of acute covid-19 were diagnosed in the
general medicine consultation under study. Of these, 25 cases
(32% were women and 28% had >=65 years old) presented sequels
of covid-19, which represents a gross incidence rate of 3 % cases x
March 15, 2020 to October 31, 2022. The incidence rate of sequels
of covid-19 in the general practitioner consultation with respect
to the total population attended in that consultation (N= 2,000)
from March 15, 2020 to October 31, 2022 was 1.25% (TABLE 1).
The only statistically significant risk factors for sequels of covid-19
were being male [RR= 2.23 (Cl 95%: 0.94, 5.26); Moderate risk;
X2= 4.1675. p= .041207] and having presented moderate-severe
severity of primary infection [RR= 8.9 (95% Cl: 4.69, 16.9); Strong
risk; Fisher exact test < 0.00001]. Regarding the date of acute
covid-19, 9 cases with sequels (36%) were in 2020, 12 (48%) in
2021, and 4 (16%) in 2022. There were more vaccinated covid-19
with 1, 2 or 3 doses at the time of acute covid-19 in patients with
sequels vs. in controls without sequels (56% vs. 47%) but the
comparison was not statistically significant. Regarding the chronic
diseases present at the time of the acute covid-19, the presence
of Neoplasms, Mental, Nervous and Senses, and Circulatory
system groups were found as risk factors for covid-19 sequels, but
all of them without statistical significance (TABLE 2, TABLE 3).

Table 1: Incidence Rates of COVID-19 with Sequels in General Medicine (Toledo, Spain) Regarding Acute COVID-19 Cases from March

15, 2020 TO October 31, 2022

COVID-19 WITH ACUTE COVID-19 WITHOUT
VARIABLES  |SEQUELS SEQUELS
N=25 N= 687
TOTAL 25 (100) 687 (100)
>=65years |7(28) 60 (9)
=<45years |5(20) 425 (62)
Women 8(32) 332 (48)
Men 17 (68) 355 (52)

( ): Denotes percentages

Table 2: Risk Factors of COVID-19 with Sequels

INCIDENCE RATES OF COVID-19 WITH SEQUELS IN GENERAL
MEDICINE (TOLEDO, SPAIN) REGARDING ACUTE COVID-19
CASES FROM MARCH 15, 2020 TO OCTOBER 31, 2022

3 % cases x March 15, 2020 to October 31, 2022

10 % cases x March 15, 2020 to October 31, 2022

1 % cases x March 15, 2020 to October 31, 2022

2 % cases x March 15, 2020 to October 31, 2022

5 % cases x March 15, 2020 to October 31, 2022

PRIMARY COVID-19

COVID-19 WITH

INFECTIONS WITHOUT
RISK FACTORS SEQUELS SEQUELS STATISTICAL SIGNIFICANCE | RELATIVE RISK (RR)
N=25 N=188
. . RR=1.74 (Cl 95%:
_ X2 with Yates correction=
> =65 years 7 (28) 32 (17) 1.1199. p= .289942. NS (r)i.56k2, 4.85). Moderate
_ _ RR= 0.45 (Cl 95%:
Women 8(32) 101 (54) X;- .4.'1675' p=.041207. 1.06, 0.19). Protection
Significant at p < .05. .
factor effectively
_ _ RR= 2.23 (Cl 95%:
Men 17 (68) 87 (46) X2= 4.1675. p=.041207. 0.94, 5.26). Moderate
Significant at p < .05. risk
. . |RR=0.24 (Cl 95%:
Health Care Workers 1(4) 31 (16) X2 with Yates correction= 1.94, 0.03). Protection

Modgrate-geverg severity 12 (48)
of primary infection
Chronic diseases

presence 14 (56)

108 (57)

8 (4) pneumoniae]

1.8065. p= .178928. NS factor effectively

RR= 8.9 (Cl 95%: 4.69,
16.9). Strong risk

RR=1.11 (Cl 95%:
0.02, 66.37). Not
significant

Fisher exact < 0.00001.
Significant at p < .05.

X2=0.07. p=.791386. NS
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Vaccinated covid-19 with

1, 2 or 3 doses at the 14 (56) 88 (47)
time of acute covid-19
Not vaccinated at the 11 (44) 100 (53)

time of acute covid-19
(): Denotes percentages; NS: Not significant

Table 3: Chronic Diseases Risk Factors in COVID-19 with Sequels

RR=1.39 (Cl 95%:
0.51, 3.75). Weak risk

RR=0.72 (Cl 95%:
1.94, 0.27). True
benefits

X2=0.747. p=.387425. NS

X2=0.747. p=.387425. NS

STATISTICAL SIGNIFICANCE | RELATIVE RISK (RR)

Fisher exact test= 1. NS RR=NaN

RR=2.08 (Cl 95%: 0.15,
28.28). Moderate risk

RR= 0 (Cl 95%: Infinity, 0).
Protection factor effectively
RR=0.93 (Cl 95%: 15.99,
0.05). Not significant
RR=2.07 (Cl 95%: 0.68, 6.31).
Moderate risk

RR= 1.5 (CI 95%: 0.39, 5.77).
Weak risk

RR=1.66 (Cl 95%: 0.62, 4.44).
Moderate risk

RR=0.45 (Cl 95%: 10.97,
Fisher exact test= 0.7107. NS |0.02). Protection factor
effectively

RR=0.46 (Cl 95%: 2.7, 0.08).
Protection factor effectively
RR= 0 (Cl 95%: Infinity, 0).
Protection factor effectively
RR=0.65 (Cl 95%: 3.64, 0.12).
True benefits

RR=0.75 (Cl 95%: 10.99,
0.05). True benefits

Fisher exact test= 0.2593. NS
Fisher exact test= 1. NS
X2 0.0316. p=.858896. NS

Fisher exact test= 0.1639. NS

X2 with Yates correction=
0.3438. p=.557668. NS
X2 with Yates correction is
1.013. p=.314183. NS

X2 with Yates correction=
0.7381. p=.390273. NS

Fisher exact test= 0.6087. NS

X2 with Yates correction=
0.2359. p=.627214. NS
X2 with Yates correction=
0.0433. p=.835071. NS

“numerator” (cases with sequels) are probably valid, due
to the characteristics of the sequels itself, which requires

COVID-19 WITH COVID-19 WITHOUT
CHRONIC DISEASES |SEQUELS SEQUELS

N=25 N=188
-l Infectious 0 0
-1l Neoplasms 2 (6) 9(3)
-1l Diseases of the
blood 0 > (1)
-IV Endocrine 6 (18) 65 (19)
-V Mental 5(15) 24 (7)
-VI-VIII Nervous and 5 (15) 34 (10)
Senses
-IX Circulatory system |7 (20) 44 (13)
-X Respiratory system |1 (3) 23 (7)
-XI Digestive system |2 (6) 43 (12)
—X!I Diseases of the 0 11 (3)
skin
-XIll Musculo-skeletal |3 (9) 46 (13)
-XIV Genitourinary 3(9) 40 (12)
TOTAL chronic
diseases** 34 (100) 344 (100)
Discussion
Main findings

The two main findings of our study are:

1. Gross incidence rate of covid-19 sequels was 3% cases x
March 15, 2020 to October 31, 2022. This figure can be
considered moderate, but given the number of covid-19
cases, in absolute numbers, it may represent a significant
issue. However, it must be taken into account that the
"denominator" of the IR [the total number of covid-19
cases in the consultation (687 positive cases)] is probably
underestimated. In Spain, since April 28, 2022 there was a
new "Surveillance and Control Strategy Against Covid-19"
that included the non-performance of diagnostic
tests, that focused only on those over 60 years of age,
immunosuppressed and pregnant women, vulnerable
areas (socio-health wokers) and serious cases, and the
elimination of contact tracing. Therefore, since that date,
patients carried out self-diagnosis with antigen tests
purchased at a pharmacy, although they usually informed
the GP of their result if it was positive. In contrast, the IR

assistance from the GP.

2. The only statistically significant risk factors for sequels of
covid-19 were being male [RR= 2.23 (Cl 95%: 0.94, 5.26)
and having presented moderate-severe severity of primary
infection [RR= 8.9 (Cl 95%: 4.69), 16.9)].

Comparison with other studies

Although most infected people recover, a significant
proportion experience sequels after their acute illness (20).
However, there are two major problems for comparing data from
different studies: 1) the lack of homogeneity of the criteria used
in the different studies. Thus, the confusion and overlapping of
the definitions of "long covid", "complications" and "sequels"
often makes it difficult to draw clear conclusions; and 2) the
different time dates for conducting the studies, which implies
different variants of SARS-CoV-2, which may give rise to different
frequencies of sequels.

Our study maintains a clear definition of "specific sequels
of covid-19" (persistent symptoms or pathologies during acute
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infection or after an apparent recovery from acute covid-19
infection, which are not part of acute covid-19 infection) (9), and
complications of covid-19 (health problems that originated as a
result of acute covid-19 infection or the treatments performed)
(11) were excluded, which we believe gives greater reliability to
the results.

On the other hand, our study includes everything in the period
of evolution of the covid-19 pandemic, from March 15, 2020 to
October 31, 2022. In the period from March to April, 2020, in
Spain the A lineage of the coronavirus predominated, especially
the SEC7 and SEC8, and from summer to December, 2020, the 20E
(EU1) variant (21, 22). In the period from January 2021 the alpha
variant predominated, and from the summer-autumn of 2021 the
delta variant (23, 24). From January 2022 to October 2022, the
omicron variant predominated (25-27). It has been reported that
the cases of covid-19 that required hospitalization during the first
wave of the pandemic developed a significant range of sequels
(28). In our study, 36% of the cases of covid-19 with sequels
presented the acute phase in 2020 and 48% in 2021, dates that
correspond to the predominance of alpha and delta variant.

Regarding the IR of the sequels of covid-19, in general they are
very diverse: It has been communicated figures between 10% and
15% of patients recovered from acute covid-19 (29); other authors
reported figures of 37% for fatigue and 31% for neurocognitive
impairment (30); Dyslipidemia and decreased physical resistance
have also been reported as sequels (6). In addition, there is
increasing evidence that patients who recover after a SARS-CoV-2
infection may have the sequels of newly diagnosed diabetes. It
has been reported that overall, the incidence of diabetes after
covid-19 was 15.53 per 1000 person-years, and the relative risk of
diabetes after covid-19 infection was high (RR 1.62 [ 1.45-1.80])
(31). Likewise, respiratory sequels from covid-19 have been
described, especially after adult respiratory distress syndrome,
such as pulmonary fibrosis, induced pulmonary thrombotic
events, and consequences such as pulmonary hypertension and
effort limitation (32). Similarly, covid-19 appears to increase the
risk of mental sequels, but with wide variation in prevalence
estimates (9-90% for anxiety, 5-65% for depression), and with
an overestimation of mental disorders common when using
screening measures compared to diagnostic interviews (33-35). In
any case, due to the global proliferation of covid-19 infection, the
burden of sequels is expected to be immense (36, 37).

It is a fact repeated that young, previously healthy and non-
hospitalized people recover to a large extent from a mild infection
and the multisystem effect of covid-19 is less than that observed
in older or hospitalized patients (36). In a systematic review
that included 57 studies with 250,351 covid-19 survivors, where
79% were hospitalized during the acute phase of covid-19, half
experienced post-acute sequels of covid-19 six months later of
recovery (31, 38). Our study repeats this sequels risk in acute
covid-19 with gravity.

Finally, having Cancer, Chronic Kidney Disease, Chronic Liver
Disease, Chronic Lung Disease, Cystic Fibrosis, Dementia or other
neurological conditions, Diabetes, Disabilities, Heart Conditions,
HIV, and Immunosuppression put at increased risk of severe illness
from covid-19, and consequently of presenting sequels (39). We
found the presence of chronic diseases of the Neoplasms, Mental,
Nervous and Senses, and Circulatory system groups as risk
factors for sequels of covid-19, but all of them without statistical
significance.

Study limitations and strengths

1. Our study maintains a clear definition of “specific sequels
of covid-19, which we believe gives greater reliability to
the results.

2. The number of cases was relatively small, despite the fact
that our study includes everything in the evolution period
of the covid-19 pandemic, from March 15, 2020 to October
31, 2022, which allows assigning complications to variants
predominant

Conclusions

In the context of general medicine in Toledo (Spain), the
incidence rate of sequels of covid-19 is moderately high (3%
of acute covid-19 cases and 1.25% of the general population).
Having presented moderate-severe severity of primary infection
is the main risk factor, followed by being male. Although IR found
can be considered moderate, given the number of covid-19 cases,
in absolute numbers it can pose a significant problem. In addition,
the consequences of covid-19 are multiple and encompass
different physical, emotional, organizational and economic
aspects, which will require a multidisciplinary, transversal and
collaborative approach, which is the essence of the GP's work.
Therefore, the management of the consequences of covid-19 will
fall on this level of care.
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