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Abstract

Background: Although many of COVID-19 patients recover without complications, some have a prolonged illness, but the
evidence for their characteristics is limited.

Objective: To compare the clinical-epidemiological characteristics of patients with COVID-19 who develop Ongoing
Symptomatic COVID-19 (persistent symptoms and/or delayed or long-term complications beyond 4 weeks from the onset of
symptoms) vs. not developing it, in medicine general.

Methodology: An observational, longitudinal and prospective study of COVID-19 patients in a family medicine office in Toledo
(Spain) was carried out from March 15, 2020 to March 31, 2021.

Results: During the study period, 192 patients were included, 33 with Ongoing Symptomatic COVID-19, which represents an
incidence of 17%. 58% were women vs. 52% in COVID-19 cured before 4 weeks. The age was 54 vs. 39 years in the COVID
group cured before 4 weeks (p <.00001). The variables that showed a statistically significant relative risk were: some type of
labor specialization, moderate-severe severity, hospitalization in the acute phase, readmission after discharge (all with high
risk), chronic diseases presence with moderate risk, and presence of respiratory symptoms in the acute phase with low risk.
The following variables were statistically significant, as a protective factor: age=<45 years, being asymptomatic in the acute
phase, and presenting ENT symptoms in the acute phase.

Conclusion: In the context of general medicine in Toledo (Spain), the incidence during one year of Ongoing Symptomatic
COVID-19 was moderate, affecting older adult patients with severe respiratory symptoms during the acute phase. The
management of these patients may require integrated approaches rather than specific organs or diseases, and that is the place
of the General Practitioner in healthcare services.
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Abbreviations: COVID-19: Coronavirus Disease 2019;
WHO: World Health Organization; NICE: National Institute
for Excellence in Health and Care; RR: Relative Risk; PCR:
Polymerase Chain Reaction.

Introduction

After more than a year, with more than 122 million
COVID-19 cases reported globally, and after passing a second
and third wave, the long-term consequences of Coronavirus
disease 2019 (COVID-19) are an urgent public health priority
[1,2]. Much has been learned about the disease. But among
the questions that remain open is the most important: how
many people who have been infected will suffer symptoms
and lasting health problems?.

Like many other diseases, COVID-19 can cause long-
lasting problems. Alarge American study found similar effects
for both hospitalized and non-hospitalized people. Among
the adults who were not hospitalized, 1 in 10 had continuous
symptoms 12 weeks after a positive test [3]. UK estimates
from a weighted sample of 9,063 people with COVID-19
suggest that 22% of people still have symptoms 5 weeks
after initial infection and 10% still have symptoms at 12
weeks [4]. The World Health Organization (WHO) estimates
that 10% of COVID-19 survivors, including hospitalized and
non-hospitalized individuals, have persistent problems 12
weeks after infection [5].

These people who have had the virus and experience
symptoms that continue beyond the acute phase have
been referred to by groups of patients as “Long COVID”. It
has been suggested that implementing well-functioning
patient registries and other surveillance systems, creating
patient cohorts, and monitoring those affected are means of
supporting the research that is so critical to understanding
and treating Long COVID [6-11]. Existing evidence suggests
large variations in estimates of the prevalence and incidence
of post-COVID syndrome due to differences in study
populations, recruitment methods, follow-up periods, and
sample sizes [12].

It has been estimated that up to 30% of the COVID-19
health burden could be due to COVID-19-induced disability,
not death. Much more needs to be done to improve these
estimates so that effective action can be taken. Treatment
services for the long-term consequences of COVID-19 must
already be urgently absorbed by health and care systems.
Addressing this requires a much clearer picture of the burden
of disease than currently exists. To be prepared for long-term
COVID-19 problems, all health systems will need to monitor
“recovered” patients, assess the prevalence of persistent
symptoms, and seek ways to help these patients [13].
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In this context, our objective was:

e To estimate the incidence of Ongoing Symptomatic
COVID-19 (persistent symptoms and/or delayed or
long-term complications beyond 4 weeks from the onset
of symptoms);

e Compare the clinical-epidemiological characteristics of
patients with Ongoing Symptomatic COVID-19 vs those
who do not develop it; and

e To analyze some of the possible risk factors for
contracting Ongoing Symptomatic COVID-19; All this in
a general medicine consultation.

Material and Methods

Design and Emplacement

An observational, longitudinal and prospective study
of COVID-19 patients was carried out from March 15, 2020
to March 31, 2021, in a family medicine office in the Health
Center Santa Maria de Benquerencia, Toledo (Spain), which
has a list of 2,000 patients>14 years of age (in Spain, general
practitioners -GPs- care for people > 14 years of age, except
for exceptions requested by the child’s family and accepted
by the GP).

Outcome of Interest

The outcome of interest was to study some of the possible
risk factors for contracting Ongoing Symptomatic COVID-19,a
syndrome characterized by persistent symptoms and/or late
or long-term complications beyond 4 weeks from the onset
of symptoms [14]. Long COVID or Ongoing Symptomatic
COVID-19 is not a condition, and the National Institute for
Excellence in Health and Care (NICE) defines it as “signs and
symptoms of COVID-19 from 4 to 12 weeks” [15].

In this sense, the variables collected were compared by
calculating the relative risk (RR) as the Incidence among the
exposed population/Incidence among the population not
exposed to possible risk factors, in the Ongoing Symptomatic
COVID-19 patients and those who were not ill 4 weeks after.
RR expresses to the clinician the excess risk that a patient has
for being exposed to the risk factor, and also serves to identify
people at high risk, but does not measure the probability that
someone with the risk factors will acquire the disease. The
RR was interpreted as follows [16]:

From 0 to 0.5 protection factor effectively
From 0.6.0.8 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
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Diagnosis of COVID-19

The diagnosis was performed with oropharyngeal
Polymerase Chain Reaction (PCR) or antigen test. Since the
beginning of the pandemic in mid-March 2020, PCR tests
were only performed in the hospital context until mid-May
2020, 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; and a positive PCR test [17].

Diagnosis of Ongoing Symptomatic COVID-19

It was defined as a syndrome characterized by persistent
symptoms and/or late or long-term complications beyond 4
weeks from the onset of symptoms [14,15,18]. The COVID-19
case series, whose results are compared with patients with
COVID-19 symptoms resolved within 4 weeks, was previously
published [19].

Collected Variables

The following variables were collected: age; sex;
symptoms; 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” [20], classified according to the International
Statistical Classification of Diseases and Health-Related
Problems, CD-10 Version: 2019 [21]; social-occupancy
class (according to the Registrar General’s classification
of occupations and social status code) [22,23]; complex
family and low income household based on the genogram
and in the experience of the general practitioner for their
continuity of care and knowledge of the family (genogram
was a schematic model of the structure and processes of a
family, which included the family structure, life cycle and
family relational patterns. It was understood that “complex”
genograms present families with psychosocial problems)
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[24-27]; ethnic minority; family size (number of members);
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
< 300 mmHg.) [28]. To simplify comparison, moderate and
severe cases were counted together.

Sample

All patients who met the criteria for Ongoing
Symptomatic COVID-19 from March 15, 2020 to March 31,
2021 were included, and they were seen in the consultation
object of the study and their medical documentation was
available.

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, and the Student t test for the mean.

Results

During the study period (1 year), 192 patients were
included, 33 with Ongoing Symptomatic COVID-19, which
represents an incidence of 17%. 58% were women vs.
52% with COVID-19 cured before 4 weeks (X2 = 0.395. P =
.529658. NS); Age in years (Arithmetic mean + - Standard
deviation) was 54.21 + - 13.71 vs. 39.36 + - 17.81 in the
COVID group cured before 4 weeks (t= 4.49641; P <.00001
Significant at p <.05.). The variables that showed a significant
RR were: some type of labor specialization, moderate-severe
severity, hospitalization in the acute phase, readmission after
discharge (all with strong risk), chronic diseases presence
with moderate risk, and presence of respiratory symptoms
(cough , dyspnea, chest pain) in the acute phase with weak
risk. The following variables were statistically significant as
a protective factor: age = <45 years, being asymptomatic in
the acute phase, and presenting ENT symptoms (anosmia/
ageusia, odynophagia, rhinorrhea, dryness and pharyngeal
mucus) in the acute phase, all rated as an effective protection
factor (Tables 1-3).
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Covid-19
Ongoing Cured Before
Variables Symptomatic 4 Weeks Of | Statistical Significance Relative Risk
Covid-19 N=33 Evolution
N=159
Age in years (Arithmetic i i t=4.49641. p=<.00001. i
mean + - Standard deviation) 54.21+-13.71 | 39.36+- 1781 Significant at p <.05.
_ X2 with Yates correction= RR=2.08 (95% CI) : 0.86,
> = 65 years 7(21) 1509 2.666.p=.102514. NS 5.02) Strong risk
_ X2=19.0542.p=.000013. | RR=10.23 (CI1 95%: 0.46, 0.12)
= <45 years 8 (24) 104 (65) Significant at p <.05. Effective protection factor
_ Fisher exact test = RR= 0 (CI 95%: Infinity, 0)
= < 18 years 0 16 (10) 0.0788. NS. Effective protection factor
X2=0.395.p=.529658. RR=1.22 (CI195%: 0.5, 2.9)
Women 19 (58) 82 (52) NS, Weak risk
_ _ RR=0.82 (C1 95%: 11.85,
Men 14 (42) 77 (48) X2= 0'395'Nps_ 529658, -18.71)
Certain benefit
. . _ X2=0.5405.p=.462233. | RR=0.72 (C1 95%: 2.61, 0.29)
Family with > = 4 members 5(15) 33 (21) NS, Certain benefit
. X2=6.4637.p=.01101. | RR=0.14 (C1 95%: 0.75, 0.03)
Asymptomatic 13) 35 (22) Significant at p <.05. Effective protection factor
Social-occupancy class of _ _ _ o
patients (people with some 17 (51) 48 (30) X2T 5..5.505. p=.018475. | RR=2.08 (CI 95 /o.. 1.07, 4.06)
e Significant at p <.05. Strong risk
type of labour specialization)
. . . X2=3.1578.p=.075564. | RR=1.75 (C1 95%: 0.87, 3.52)
Sick leave in acute period 15 (45) 47 (30) NS, Moderate risk
X2 with Yates correction= | RR=0.21 (CI 95%: 1.44, 0.03)
Students 1) 24 (15) 2.5274.p=.111881. NS. Weak risk
C X2=1.0019.p=.316861. | RR=1.42 (CI 95%: 0.58, 3.47)
Ethnic minority 9 (27) 31 (19) NS, Weak risk
. Fisher exact test= 0.5003. | RR=1.42 (CI 95: 0.24, 8.27)
Low income household 4(12) 13 (8) NS, Weak risk
. Fisher exact test= 0.355. RR=0 (CI 95%: Infinity. 0)
Complex family 0 805 NS. Effective protection factor
C X2=8.0686. p=.004504. RR=2.4 (C1 95%: 1.25, 4.6)
Chronic diseases presence 18 (54) 46 (29) Significant at p < .05. Moderate risk
Fisher exact test < RR=8.21 (CI1 95%: 4.78,
Moderate-severe Severity 17 (51) 5(3) 0.00001. Significant at p 14.09)
<.05. Strong risk
Hospitalization in acute Fisher exact test < RR=7.12 (CI1 95%: 4.05,
P et 14 (42) 4(2) 0.00001. Significant at p 12.51)
p <.05. Strong risk
- . Fisher exact test= 0.0288. | RR=6.13 (C1 95%: 1.2, 31.29)
Readmission after discharge 2(6) 0 Significant at p < .05. Strong risk

(): Denotes percentages
CI: Confidence interval
NS: Not significant at p <.05.

Table 1: Comparison of Selected Variables Between Ongoing Symptomatic Covid-19 and Covid-19 Cured before 4 Weeks of Evolution.
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Study of 192 Patients from March 2020 to March 2021 in a General Medicine Clinic in Toledo
(Spain). Epidemol Int ] 2021, 5(3): 000201.

Copyright© Turabian JL.



https://medwinpublishers.com/EIJ/

Epidemiology International Journal

Symptoms In The Acute Ongoing Covid-19 Cured
Phase* Symptomatic | Before 4 Weeks Of | Statistical Significance Relative Risk
Covid-19 N=33 | Evolution N=159
General (Discomfort, Asthenia, X2=0.4075.p=.523221. RR=0.91 (CI 95%:
Myalgia, Fever) 45 (33) 128 (36) NS. 1'2?' 0.'6.4)
Not significant
Respiratory (Cough, Dyspnea, X2=4.9991. p=.025361. RR=1.41 (C1 95%:
Chest pain) 45(33) 82 (23) Significant at p <.05 1.03,1.94)
T Weak risk
ENT (Anosmia / Ageusia, RR=0.52 (CI 95%:
Odynophagia, Rhinorrhea, 15 (11) 79 (22) X2=8.0604. p=.004524. 0.83,0.32)
Pharyngeal dryness and Significant at p <.05. Effective protection
mucus) factor
Digestive (Anorexia, Nausea / : 3 RR=1.15 (CI 95%:
Vomiting, Diarrhea, Abdominal 12 (8) 26 (7) X2= 0'2982&5_ 585037, 0.54, 2.46)
pain) ) Not significant
Neurological (Headache, 13 (9) 30 (8) X2=0.1427.p=.705593. | RR=1.1 (C1 95%: 0.43,
Dizziness, Mental confusion ) NS. 2.8) Not significant
. Lo RR=1.51 (CI 95%:
Psychiatric (Anxiety, Insomnia) 7 (5) 10 (3) X2 with Yates correction= 0.66, 3.44)
0.9618. p=.326732. NS. .
Weak risk
. N . RR=1.2 (C195%: 0.52,
Skin (Chl“ﬁan;ls’ Flictenas, 1(1) 2 (0.5) Fisher exact test= 1. NS. 2.75)
ash) Weak risk
RR=0 (CI 95%:
. . . _ infinity, 0)
Eyes (Eye pain, Eye pruritus) 0 2 (0.5) Fisher exact test= 1. NS. Effective protection
factor
Total symptoms* 138 (100) 359 (100) - -

(): Denotes percentages

* Patients could have more than one symptom. The percentages are over the total of symptoms

CI: Confidence interval
NS: Not significant at p <.05.

Table 2: Comparison of Symptoms in the Acute Phase Between Ongoing Symptomatic Covid-19 and Covid-19 Cured before 4

Weeks of Evolution.

Chronic Diseases* Ongoing Svmptomatic Covid-19 Cured Statistical
According To Who, gCov!igd-{ 9 5_3 3 Before 4 Weeks Of Sienificance Relative Risk
Icd-10 Groups - Evolution N=159 g
Fisher exact RR=1.11 (CI1 95%: 0.36, 3.46)
Il Neoplasms 3(4) 4(4) test= 1. NS. Not significant
i . X2=0.0069.p=| RR=1.02 (CI95%: 0.69, 1.5)
[V Endocrine 15(21) 23 (21) 933648. NS. Not significant
X2=0.p=1. RR=1(CI195%: 1,1)
"V Mental 7 (10) 11(10) NS. Not significant
-VI-VIII Nervous and 7 (10) 8 (7) X2=0.4165.p=| RR=1.22 (IC95%: 0.43, 3.5)
Senses .518674. NS. Weak risk
v X2=0.0494.p=| RR=1.06 (C195%:0,320.1)
IX Circulatory system 13 (19) 19 (17) 824182, NS, Not significant
) X2=1.4741.p=| RR=0.58 (C195%: 1.85, 0.18)
"X Respiratory system 3(4) 10(9) .224701. NS. Effective protection factor
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-XII Diseases of the skin 2(3) 2(2) tifi?égi;g, RR=1.29 (\(/:\/IeZiZOi:sl(z, 5286.73)
XIII Musculo-skeletal 9 (13) 15 (14) Xz;géozzj% b= RR= 0-913 O(tC;l‘;iinc;C:n(il 0.31)
TOTAL chronic 70 (100) 110 (100) : _

(): Denotes percentages

* Patients could have more than one chronic disease. The percentages are over the total of chronic diseases

CI: Confidence interval
NS: Not significant at p <.05.

Table 3: Comparison of Chronic Diseases Between Ongoing Symptomatic Covid-19 and Covid-19 Cured Before 4 Weeks of

Evolution.

Discussion

The GP is in a rare, special and specific position in the
health system, which allows him to combine the clinical tasks
of integral or holistic diagnosis and treatment on individuals
and families, with the epidemiological and public health
tasks on families and communities. In addition both roles of
the GP feed each other [29-31]. Registries in general practice
are key sources for morbidity estimates, especially if all
people are registered in a general practice and if the general
practitioner is the gatekeeper of health care; so, diagnoses
from medical specialists and other health care providers will
also be known by the general practitioner . The collection of
data in General Medicine is cumulative and continuous. The
path of all patients begins and ends with the family doctor
[32].

COVID-19 is a viral infection that can cause a variety of
respiratory, gastrointestinal, and vascular symptoms. The
acute phase of the disease generally lasts no more than 2 to 3
weeks. However, there is growing evidence that a proportion
of COVID-19 patients experience prolonged convalescence
and continue to have symptoms that last for several months
after the initial infection [33]. There is a misconception
that all COVID-19 patients can recover within two weeks;
this is not always the case. The long-term consequences of
COVID-19 infection are not well understood [34].

The difficulties of studying Long COVID (a term first
coined by a patient on Twitter), begins with the definitions.
COVID-19 ‘post-acute’, the umbrella term adopted by the
NIH to capture prolonged health abnormalities in people
who have been infected with SARS-CoV-2, also covered a
wide space, including the effects of potentially overlapping
sequelae, such as the syndrome associated with treatment in

Turabian JL. Risk Factors and Incidence of Ongoing Symptomatic Covid-19: A Longitudinal

an intensive care unit [5,18].

Incidence of Ongoing Symptomatic COVID-19

The most conservative estimates speak of 10% of
symptomatic cases, but others raise this figure even to
20%. In fact, between 10% and 80% of all people infected
with COVID-19 have been reported to experience symptoms
months later or they had long-term effects [35-46]. We found
an incidence of 17%.

Symptoms of Ongoing Symptomatic COVID-19

COVID survivors report a wide range of highly
heterogeneous and overlapping long-term symptoms
including generalized chest and muscle pain, fatigue,
shortness of breath, wheezing, exercise intolerance,
inappropriate tachycardia, gastrointestinal disturbances,
hair loss, headache, dysfunction cognitive, dysautonomia,
“mental fog”, mood disorders, and anxiety disorders and
insomnia. The mechanisms involved affect multiple systems
and include persistent inflammation, thrombosis, and
autoimmunity [6,13,39,47-50].

In a meta-analysis [47], researchers identified nearly
2,000 studies that addressed persistent symptoms after
COVID-19; Forty-five studies, with a total of approximately
10,000 patients and 84 discrete symptoms, were considered
suitable for analysis. The studies were highly heterogeneous,
including wide variation in the severity and nature of the
original infections. The most common symptoms were
fatigue (40% of patients), shortness of breath (36%),
anosmia (24%), anxiety (22%), persistent cough (17%),
ageusia (16%), and depression (15%).
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Long COVID is likely to involve multiple types of
conditions with different causes: autoantibodies, mutations
affecting type I interferons, viral reservoirs, persistent
fragments of viral RNA or proteins, etc [51]. But so far there
is still limited information on the true scope and scale of this
post-viral problem. The underlying biology is also unclear

[5].

The frequency of symptoms in the Ongoing Symptomatic
COVID-19 in the general population often makes its
evaluation difficult [52]. In addition, it has been reported
that certainty of being infected with COVID-19 and anxiety
predicted 27% of the variation in reporting of symptoms
similar to COVID-19. Women had higher levels of anxiety and
stress, and reported more COVID-like symptoms than men;
that is, cognitive and emotional factors can create a nocebo
effect (whose underlying causes are negative expectations
and / or negative previous experiences) and which is greater
in women [53]. Initial experience suggests that symptoms
may be out of proportion to observable organ dysfunction
[54]. On the other hand, there is probably a selection bias
in many of the initial reports: common symptoms (fatigue,
weakness, insomnia, dyspnea, and mental confusion) are
difficult to quantify. Fatigue compared to what? When it
comes to cognition, the past 12 months have not been an easy
time to focus on a task. And “you can count on the fingers
of both hands the number of people who in the clinic report
that they sleep well” [55]. However, patients may report that
“they were ashamed to talk about their complaints at the
doctor’s appointment”, and that “some of their complaints
were dismissed as psychosomatic” [56].

Risk Factors for Ongoing Symptomatic COVID-19

Some pre-existing conditions and risk factors are
predictors of acute covid-19 outcomes, such as admission to
the intensive care unit and mortality, but the epidemiology of
Long COVID has been less well defined [57,58]. No baseline
clinical characteristics behaved as independent predictors of
the development of Long COVID [35,56]. All age groups are
seen affected. But, we found the mean age was significantly
higher in the Ongoing Symptomatic COVID-19 vs. COVID-19
cured before 4 weeks (54.21 + - 13.71 vs. 39.36 + - 17.81
years).

Ongoing Symptomatic COVID-19 occurs regardless of
the severity of the infection (from asymptomatic to severe)
and health status. However, several studies show that
patients who have been hospitalized for their COVID-19
disease are significantly more likely to experience symptoms
8 or more weeks after discharge (more than 50%) [56-60];
we also found a “strong” and statistically significant RR for
the greatest severity, hospitalization in the acute phase, and
readmission after discharge.
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The following risk factors for Long-COVID have been
reported: age, especially over 50 years, female gender,
obesity, and asthma [38]. On the other hand, more than 5
symptoms in the first week have been reported to augur
Long COVID-19 [52]. RRs were higher in ethnic minority
groups than the white population [12]. In our study, 58%
were women vs. 52% in COVID-19 cured before 4 weeks,
chronic diseases presence showed a moderate risk, and the
presence of respiratory symptoms (cough, dyspnea, chest
pain) in the acute phase showed a weak risk. In addition, age
= <45 years and being asymptomatic in the acute phase were
statistically significant as a protective factor.

Limitations of the Study

Although registries in general practice are key sources
for morbidity estimates (especially if all people are registered
in a general practice and if the GP is the gatekeeper of health
care and diagnoses from medical specialists and other health
care providers they are also known by the GP), number of
cases presented probably indicate a “minimal incidence”, and
there is the possibility of greatly underestimating the real
incidence, since there are many reasons why patients with
persistent symptoms may not attend the health service, such
as mild symptoms, poor health or access to medical care,
and the risk of reinfection when visiting a healthcare facility
during the COVID-19 pandemic [61].

Conclusion

In the context of general medicine in Toledo (Spain), this
study confirms that the incidence of Ongoing Symptomatic
COVID-19 during 1 year was moderate-high (17%), with
variable and complex symptoms that affect different organs
and systems, with elderly patients as mainly affected
that were severe ill in the acute phase due to respiratory
symptoms. The diagnosis, treatment and prevention of post-
covid syndrome may require integrated approaches rather
than specific organs or diseases, and that is the place of the
GP.
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