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Abstract

In convalescence from the SARS-CoV-2 infection, a high number of patients require medical consultation due to persisting symptoms.
Objective: To describe the clinical characteristics of patients who attend the Department of Respiratory Medicine due to persisting
respiratory or thoracic symptoms after COVID-19 epidemiological discharge, and to assess their gtiology by applying a follow-up protocol.
Materials and Methods: we included patients previously diagnosed with COVID-19 through PCR or with a combination of symp-
toms and epidemiological criteria who attended the Department of Respiratory Medicine spontaneously or referred by another health
professional. Clinical examination, chest X-ray, spirometry, laboratory analysis, and the EQ-5D quality of life and PHQ-9 depression
questionnaires were performed. According to the findings, the evaluation was complemented with D-dimer, six-minute walk test (BMWT),
computed tomography (CT) and cardiac evaluation, following a predetermined algorithm. Mental health consultation was offered to
patients with a result > 10 in the PHQ-9 questionnaire.

Results: 95 patients were included: age 48 + 11 years, BMI (Body Mass Index) = 28.4 + 4.9 kg/m?, 57 (60%) women and 64 (67.5%)
Argentinians. Among foreigners: 19 (20%) were Bolivian, 8 (8.5%) Peruvian and 4 (4%) Paraguayan. 91 patients had a PCR-confirmed
diagnosis; and from the remaining patients, two had positive serology and two clinical and epidemiological criteria. The most frequent
comorbidities were: smoking (34%), arterial hypertension (21%), diabetes (16%), asthma (11%) and tuberculosis (5%); 38% did not
refer any. 45 patients had been hospitalized, and 8 of them required treatment in the intensive care unit (ICU). The consultation time
from epidemiological discharge was 46 + 34 days (median = 38 days), and the most frequent symptoms were dyspnea (60%), cough
(32%), chest pain (26%), low back pain (22%) and asthenia (10.5%); 50 patients required non-steroidal anti-inflammatory drugs
(NSAIDs) for pain management. Regarding the depression questionnaire: 79% presented PHQ-9 > 4 (mild depression) and 36% >
10 (moderate and severe depression); in the latter group we found higher prevalence in women: 44 vs. 24%, p= 0.03. We didn't find
a relationship between depression assessed with PHQ-9 and age, nationality or isolation location; 13 patients agreed to consult with
the Department of Mental Health (PHQ-9 14.9 + 4; EQ-5D 39 + 10).

In 6 patients, the spirometry showed values of forced expiratory volume in the first second (FEV, ) and/or forced vital capacity (FVC)
< 80%; they had history of pneumoconiosis (n = 1), asthma (n = 1) and obesity (n = 1), two presented an abnormal chest X-ray and
the other one had been treated in the intensive care unit (ICU). Additional studies were performed in 24 patients (six-minute walk test
[6MWT]: 3, CT: 6, echocardiogram: 2, D-dimer: 21). Persistence of ground-glass densities was found in 5 of the 6 tomographies.
None of the patients required an additional medical approach during follow-up.

Conclusion: In post-COVID-19 patients, the most frequent symptoms for consultation were dyspnea, cough and chest or lumbar
pain, as well as the finding of depression assessed by a questionnaire. The results favor the holistic approach in the evaluation and
follow-up of these cases.
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In 2020 the world has suffered a pandemic caused by the SARS-CoV-2 which affected more than 80
million people —considering only confirmed cases— and resulting in more than 1.5 million deaths. At
the beginning of January 2021 there were in Argentina more than 1.5 million cases and approximately
40,000 deaths. During the follow-up of those patients, it could be observed that around 10% of recovered
individuals show prolonged symptoms after having the disease!. These patients are described with the
expression post-acute COVID-19 and generate a high demand of consultations with the health system,
which is also under the pressure of receiving new cases.

This situation repeated itself in different parts of the world and resulted in the development of local
guides with algorithms for cost-effective management of these patients® ?, facilitating the isolation of
those with respiratory or cardiac complications that require strict and specialized follow-up. Some of
the severe manifestations of COVID-19 that stand out are: lung parenchymal involvement?, damage
of the microvasculature with thrombosis-associated risk and myocardial involvement*. However, most
patients who attend the consultation after the acute phase present prolonged nonspecific symptoms
that will gradually improve within weeks or a few months without showing medium-term or probably
long-term sequelae.

This work intends to describe the clinical characteristics of patients categorized as post-acute CO-
VID-19 for persisting with respiratory symptoms after the epidemiological discharge, using an algorithm
based on the previously mentioned guides.

Materials and Methods

The prospective descriptive cohort was developed in the Hospital General de Agudos Parmenio Pinero
between October and December, 2020 and was approved by the Independent Ethics Committee of the
Hospital General de Agudos Dr. Teodoro Alvarez (CR 3766).

All the patients who had attended the Department of Respiratory Medicine spontaneously or referred
by another health professional with persistent respiratory or thoracic symptoms after the COVID-19
epidemiological discharge entered the study in a consecutive manner. All the patients had been previously
diagnosed through polymerase chain reaction (PCR), but the study also admitted patients who fulfilled
epidemiological criteria (person cohabiting with a confirmed case) with a history of clinical condition
compatible with SARS-CoV-2 infection. We excluded patients previously diagnosed with respiratory or
cardiovascular sequelae related to this disease. The patients underwent a clinical examination (ques-
tions about current symptoms, medical record and physical examination), chest X-ray, pulse oximetry,
spirometry, laboratory analyses (hemogram, erythrocyte sedimentation, glycemia, ionogram, hepatogam,
urea and creatinine) and answered the EQ-5D quality of life and PHQ-9 depression questionnaires.

On the basis of the results obtained in the initial evaluation we applied a follow-up algorithm that is
shown in Figure 1. Patients with dyspnea or chest pain in whom it was considered necessary to dismiss
the cardiovascular origin of the symptoms we included determination of D-dimer through laboratory
tests. If the clinical examination or the result of the D-dimer test justified a cardiac evaluation, the
study would be completed with the six-minute walk test (6MWT), an echocardiogram and an evalua-
tion performed by a specialist.

If the origin of the chest pain was determined to be musculoskeletal, they would be prescribed
NSAIDs. We randomly administered 75 mg of diclofenac by oral route (OR) every 12 hours or 10 mg of
ketorolac by OR every 8 hours, as available.

Patients with cough or dyspnea of presumed respiratory origin or with alterations in the spirometry
or chest X-ray completed their evaluation with the 6MWT and computed tomography (CT), depending
on the findings. The use of antitussives in an individualized manner was considered.

The initial evaluation included two questionnaires:

1. EQ-5D health questionnaire (Spanish version)®: designed to be self-administered, this questionnaire
evaluates the patient’s health condition through 5 questions that refer to: mobility, self-care, daily
activities, presence of pain or discomfort and anxiety or depression. It is complemented by a visual
analog scale in which the patient makes a mark between zero (the worst imaginable health condi-
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Figure 1. Algorithm that shows the diagnostic and follow-up approach of patients.

tion) and 100 (the best) in order to indicate the situation he/she is going through at the moment of
the consultation.

2. PHQ-9 depression questionnaire® ”: includes 9 items that evaluate the presence of symptoms of
depression (that correspond to the DSM-IV criteria) in the last two weeks. The patient classifies the
answer to each item according to its severity, for example: 0 = “never”, 1 = “some days”, 2 = “more
than half the time” and 3 = “almost every day”. Those values are summed up and a score is obtained
which categorizes the degree of depression: 0-4 without evidence, 5-9 mild, 10-14 moderate, 15-19
moderately severe, 20-27 severe. All patients with values > 10 (compatible with moderate or severe
depression) or with values < 10 but whose clinical evaluation suggests significant alterations in the
emotional sphere were offered an evaluation with the hospital’s Department of Mental Health.
The respiratory function exploration was performed according to the guidelines of the ATS/ERS

(American Thoracic Society/European Respiratory Society)® through a MIR Spirobank II spirometer.

The 6MWT was done basing on the guidelines of the ATS® with NONIN 8500M equipment.
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Data obtained were analyzed with descriptive statistics tools. The Chi-Square Test was used for
the qualitative variables (https://www.socscistatistics.com) and the Student t Test was used for the
quantitative variables in the comparison between groups (Excel 2016), considering a value of p<0.05
as significant.

Results

95 patients were included in the study, 91 of which had confirmed diagnosis of COVID-19 through PCR.
Within the remaining patients, apart from having a compatible clinical condition, two had positive
serology and two fulfilled epidemiological criteria.

Table 1 shows the demographic characteristics and isolation location throughout the course of the
disease. It is worth mentioning that more than half of the patients came from their homes or a hotel
adapted to fit the needs to care for isolated individuals; and among hospitalized patients (n=45): 39
(87%) required oxygen and 6 (13%) needed mechanical respiratory assistance.

The most frequent comorbidities were: smoking (34%), arterial hypertension (21%), diabetes (16%),
asthma (11%) and tuberculosis (5%); 38% did not refer any (Table 2).

The time to make a consultation since epidemiological discharge was 46 + 34 days (median= 38
days), or 63 + 36 days (median = 55 days) if we take into account the time since the onset of COVID-19
symptoms. The most common symptoms which motivated the patients to make a post-COVID-19 con-
sultation were: dyspnea (60%), cough (32%), chest pain, mostly described as oppressive and sporadic
(26%), low back pain (22%) and asthenia (10.5%) (Table 3); 50 patients required NSAIDs for chest or
lumbar pain of musculoskeletal origin.

Regarding the studies carried out in the initial consultation, in 6 patients the spirometry showed
values of forced expiratory volume in the first second (FEV,) and/or forced vital capacity (FVC) < 80%;
they had history of pneumoconiosis (n = 1), asthma (n = 1) and obesity (BMI > 30 kg/m? (n = 1), two
presented an abnormal chest X-ray and the other one had been treated in the intensive care unit (ICU).
None of them required specific treatment related to COVID-19. Only 6 patients had SpO, < 95%, with
92% as the lowest.

TABLE 1. Demographic characteristics and isolation location

Age 48 +11 years
Sex

Females 57 (60%)
BMI 28.4 + 4.9 kg/m?
BMI> 30 kg/m? 20 (21%)
Nationality

Argentina 64 (67,5%)

Bolivia 19 (20%)

Peru 8 (8,5%)

Paraguay 4 (4%)
Isolation location

Address 38 (40%)

Isolation at home 12 (12.5%)

Hospitalization (ward) 37 (39%)

Hospitalization (ICU) 8 (8.5%)
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TABLE 2. Indicated comorbidities of 95 patients under evaluation

Comorbidity n of patients (%)
None 36 (38)
Smoking 32 (34)
Arterial hypertension 20 (21)
Obesity (BMI> 30) 20 (21)
Diabetes 15 (16)
Asthma 10 (10,5)
Tuberculosis 5 (5)
Chagas' disease 3(3)
Hypothyroidism 3(3)
HIV positive 2(2)
Dyslipidemia 2(2)
COPD 1(1)
Epilepsy 1(1)
Heart failure 1(1)
Rheumatoid arthritis 1(1)
Pneumoconiosis 1(1)
Fibromyalgia 1(1)
Depression 1(1)
Atopy 1(1)

TABLE 3. Post-COVID-19 symptoms at the moment of the consultation

Symptom % of patients
Dyspnea 57 (60)
Cough 30 (32)
Chest pain 25 (26)
Low back pain 21 (22)
Asthenia 10 (10.5)
Headache 5(5)
Odynophagia 4 (4)
Myalgia/generalized pain 3(3)
Anosmia 2(2)
Diarrhea 2(2)
Dysphonia 1(1)
Dysgeusia 1(1)
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Additional individualized studies were done in 24 patients, basing on their clinical evaluation: 6MWT:
3, CT: 6, echocardiogram: 2, D-dimer: 21. Persistence of ground-glass densities was found in 5 of the
6 tomographies. They were considered as lesions in the process of resolution of pneumonia caused by
SARS-CoV-2. D-dimer continued to be high in 4 patients (> 500) without active cardiac findings to
justify it. None of the patients required an additional medical approach during follow-up.

Regarding the depression questionnaire: 79% presented PHQ-9 > 4 (mild depression) and 36% > 10
(moderate and severe depression); in the latter group we found higher prevalence in women compared
to men: 25 of 57 (44%) vs. 9 of 38 (24%), p = 0.03. We didn’t find any relationship between depression
assessed with the PHQ-9 questionnaire and age, nationality or isolation location. Patients with PHQ-9
= 10 were offered an interview with the staff of the Department of Mental Health of the hospital. 13
patients (38%) agreed: PHQ-9 14.9 = 4 and a quality-of-life value calculated by means of the EQ-5D
scale of 39 = 10. When we compared both questionnaires (the EQ-5D was answered completely by 84
patients), we found a weak inverse correlation between the value obtained through the PHQ-9 and the
visual analog scale of the EQ-5D (r=0.37). However, the answer to the question that identifies patients
with self-perceived anxiety or depression, “I’'m not anxious or depressed”, of the EQ-5D divided the
group that didn’t show evidence of depression, either, through the PHG-9: out of 26 patients without
self-perceived anxiety/depression in the EQ-5D, 22 (85%) had PHQ-9 < 10.

At the end of the study, we obtained feedback from the Department of Mental Health about the 12
patients who participated (one patient had accepted the invitation but didn’t show up). The main find-
ings were: fear of reinfection, asthenia, sleep disorders and mild depression (Table 4).

On the other hand, around one third (36 individuals) of the patients made the first visit and un-
derwent initial studies only. These patients didn’t show evidence of significant pathologic findings
and didn’t return to the final visit. Those who completed the follow-up visits and answered a PHQ-9
questionnaire during the final visit showed a significant decrease in the depression markers assessed
by the PHQ-9 questionnaire: baseline 7.8 = 6 vs. final 3.6 + 4 (p < 0.001).

TABLE 4. Findings of the mental health assessment of 12 evaluated patients

% of patients

Fear of reinfection

Asthenia 80
Sleep disorders 80
Mild depression 70
Mild trauma indicators 60
Generalized anxiety disorders 50
Anxiety associated with the fact of being the main income earner 40
Grief over the pandemic 20
Irritability 20
Feeling guilty and with fear of infecting other members of the family 10

Discussion

The most common reasons for consultation of the group of patients who had attended the Department
of Respiratory Medicine with persistent symptoms post-acute phase of COVID-19 were: dyspnea,
cough, chest pain, low back pain and asthenia. The psychological burden associated with recovery from
a disease was assessed by means of a depression questionnaire that showed significant alterations in
the mental health sphere in more than one third of the patients. On the other hand, we didn’t find any
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significant organic changes that could explain the symptoms or psychological alterations. This agrees
with the approach described in various guidelines?!? that indicate the need to use a holistic approach
in these patients.

Our study included a population with predominance of mild and moderate forms of acute COVID-19
over the severe ones, with a mean age slightly lower than other series!®!! and with greater representa-
tion of tuberculosis among the comorbidities'?. Symptoms such as dyspnea, cough, asthenia and pain
(chest pain or generalized pain, such as myalgia or arthralgia) are described in all the reports. The
presence of low back pain not related to the isolation location stands out in our series, but we can’t
describe it as a result of prolonged decubitus position and we can’t establish a causal relationship with
the infection, either.

We set a follow-up protocol in order to identify which patients are at risk of having cardiac or respira-
tory sequelae with a clinical evaluation and low complexity tests (chest X-ray, spirometry, 6MWT and
D-dimer), confirming such sequelae through tests with higher diagnostic specificity, as for example
echocardiogram and CT. None of the patients assessed with this algorithm showed significant altera-
tions. A high proportion of patients who obtained normal results didn’t return for follow-up. We think
the reason for this could be the spontaneous favorable evolution as well as reduced patient anxiety, but
since they didn’t make a subsequent follow-up phone call we can’t confirm this idea, and this means
there is a weakness in the design of the study in terms of follow-up.

In the patient’s evaluation we included the EQ-5D quality of life questionnaire and also the one
related to depression, the PHQ-9. There are some studies about psychological disorders in health work-
ers who participated in COVID patients care', but this evaluation was not commonly conducted with
patients. It is true that physical manifestations associated with COVID may distort answers to this
questionnaire!®, but physicians not specialized in the diagnosis of mental health diseases could use it
and so it turned out to be a practical way to identify patients with psychological alterations that could
benefit from mental healthcare. The questionnaire showed elevated numbers that suggest depression
in any of its degrees in most patients. 36% of the population under evaluation showed very elevated
results compatible with moderate or severe depression. In that group there was higher prevalence of
women, in accordance with the gender differences established in multiple research studies!®. This group
of patients were offered a consultation with the Department of Mental Health, and it was accepted
by approximately one third. Whereas the EQ-5D question assessing anxiety/depression was useful
to exclude individuals who didn’t need a mental health care consultation, the PHQ-9 facilitated the
identification of a subgroup defined as “patients at risk of suffering from significant depression”, for
whom such consultation was in fact necessary.

To conclude, in the group of post-COVID-19 patients who developed the disease mostly without
requiring intensive care the most common symptoms for consultation were: dyspnea, cough and chest
or lumbar pain, without an organic correlate requiring other actions beyond symptomatic treatment.
Depression assessed through a questionnaire was also common. The results favor the holistic approach
in the evaluation and follow-up of these patients.
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