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Long-Term Consequences Of Intensive Care Patients Diagnosed With
COVID-19 Infection After Hospital Discharge

COVID-19 Enfeksiyonu Tanisi Konan Yogun Bakim Hastalarinin
Hastaneden Taburcu Sonrasi Uzun Vadeli Sonuclari
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ABSTRACT

Aim: The COVID-19 pandemic has become a serious health problem that spreads rapidly in the world and in our country.
The problems that may be encountered in the future in patients with COVID-19 infection are still unknown. This study
aimed to evaluate long-term symptoms following COVID-19 infection.

Material and Methods:This study evaluated post-discharge continued symptoms of patients hospitalized in the intensive
care unit with the diagnosis of COVID-19.

Results: The most common symptom that persisted after COVID-19 infection was fatigue. It was determined that as the
age of the patient increases, the incidence of symptoms after COVID-19 infection increases.

Conclusion: There are persistent symptoms after COVID-19 infection. Their identification is crucial for early diagnosis and treatment.
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Amag: COVID-19 salgini diinyada ve ulkemizde hizla yayilim gosteren ciddi bir saglik sorunu haline gelmistir. COVID-19

enfeksiyonu gecirmis hastalarda ileri ki donemlere ait karsilasilacak sorunlar hala bilinmemektedir. Bu calismada COVID-19
enfeksiyonu sonrasi devam eden semptomlari degerlendirilmesi amaclanmistir.

Gerec ve Yontemler: Bu calismada COVID-19 tanisi nedeni ile yogun bakimda yatan hastalarin taburculuk sonrasi devam
eden semptomlari degerlendirilmistir.

Bulgular: COVID-19 enfeksiyonu sonrasi devam eden en sik semptomun halsizlik oldugu gorildi. Hasta yasinin artisi ile
COVID-19 enfeksiyonu sonrasi semptomlarin goriilme sikligi artmaktadir.

Sonug: COVID-19 enfeksiyonu sonrasi devam eden semptomlar mevcuttur. Bunlarin taninmasi erken tani ve tedavi icin Snemlidir.

Anahtar kelimeler: COVID-19, yogun bakim, uzun dénem
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Introduction

SARS-CoV-2infection (COVID-19)isamajor pandemic of ourcentury
that has caused significant mortality and morbidity worldwide. By
March 2022, a total of 373 million people had recovered from 441
million patients with positive COVID-19 PCR (Polymerase Chain
Reaction) tests, but some of those who recovered still describe
persistent symptoms and organ dysfunction. "Long COVID" was
first used by Perego on social media to point out the persistence
of symptoms weeks and months after infection with SARS-
CoV-2. In other words, "Long COVID" is the time interval between
microbiological recovery and clinical recovery (1-3).

In the guide published in March 2022 for the management
of long-term effects of COVID-19, NICE (National Institute for
Health and Care Excellence) defined post- COVID-19 syndrome
as signs and symptoms that develop during or after an infection
consistent with COVID-19, lasts more than 12 weeks, and cannot
be explained by an alternative diagnosis. "Post- COVID-19
syndrome" refers to the end of the acute phase of the disease (4).

It was shown that at least one symptom was permanent
even on the 60th day in 87% of patients who recovered
after the COVID-19 infection and were discharged from
hospitals. Fatigue (53.1%), worsening of quality of life (44.1%),
shortness of breath (43.4%), joint pain (27.3%), and chest
pain (27.1%) were reported as common persistent symptoms
after COVID-19 infection. Cough, skin rashes, palpitations,
headache, diarrhea, and pinprick feeling are other common
symptoms. Patients also reported mental health problems
such as anxiety, depression, post-traumatic stress disorder,
and failure to perform their routine daily activities (5).

This study aimed to evaluate new onset or continued
symptoms after discharge and to determine the prevalence of
patients hospitalized in intensive care units due to COVID-19.

Material and Methods

Patients over the age of 18, who were hospitalized and discharged
from Prof. Dr. Feriha Oz Emergency and Pandemic Hospital and
Usak University Medical Faculty Hospital COVID-19 General
Intensive Care Units between February 2021 and February 2022,
were included in the study. Among the patients hospitalized in
the intensive care unit, those with positive COVID-19 PCR test and
those whose chest computed tomography (CT) was compatible
with COVID-19 were included in the study. Patients who developed
mortality in the intensive care unit, who refused to participate in
the study, whose COVID-19 PCR test was negative and thorax CT
was not compatible with COVID-19 were excluded from the study.
In this study, the criteria for defining the long-term symptoms of
COVID-19 were based on the criteria published by NICE in March
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2022 for the management of the long-term effects of COVID-19 (4).

All patients' contact information was obtained from the
Hospital Information Management System of both hospitals.
The link https://www.surveymonkey.com/r/6Q98B28 was
created for the questionnaire consisting of nine questions. At
the beginning of the survey, the participants were informed
about the purpose of the research and that participation was
on a voluntary basis, and consent was requested from those
who volunteered to participate. No questions revealing the
identities of the patients were included in the questionnaire
form. Patient privacy was protected, and data was used by
anonymizing. An information message stating that we were
conducting a survey and asking for their permission to be
included in the study was sent to the patients via phone.
After obtaining consent to participate in the study, patients
were asked to answer the questions in the link sent. In
addition, patients who applied to the hospital for control or
any reason were given a written questionnaire via e-mail, and
the patients who gave their consent were asked to fill out the
questionnaire. Ethical approval was obtained from the Ethics
Committee of Sancaktepe Sehit Prof. Dr. ilhan Varank Training
and Research Hospital (E-46059653-020).

Statistical Analysis

Statistical analysis was performed using the SPSS-15 (SPSS,
Inc,, Chicago, IL) software package. Normally distributed
variables were expressed as mean and standard deviation,
and non-normally distributed variables were expressed as
median and interquartile range. The symptoms and findings of
the patients who met the inclusion criteria were summarized
with descriptive statistics. Persisting and newly observed
symptoms and findings in patients after discharge from the
intensive care unit were evaluated and given as a percentage.
The groups were compared for differences in frequencies
using chi-square or Fisher tests, whichever is suitable. P value
less than 0.05 was considered to be statistically significant.

Results

Atotal of 1018 patients from both research centers were evaluated
in the study. Of these patients, 130 could not be reached, 20
were excluded due to negative PCR test results despite thorax
CT compatible with COVID-19 infection, 219 patients refused to
participate in the study, and 50 patients were excluded because of
the time elapsed after discharge was less than 12 weeks. Mortality
developed in 16 patients after discharge, and a total of 583 patients
were evaluated in this study. The median age of the patients was
62 (IQR, 40-73) years, and the proportion of male patients was 68%.
In the study group, 28% of patients were between the ages of 18-
30, 30% were between the ages of 30-50, and 42% were over the
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age of 50. One or more symptoms persisted in 8% of the 18-30 age
group, 17% of the 30-50 age group, and 72% of the 50+ age group.
A comparison of the groups by age revealed that the incidence
of Long COVID-19 symptoms increased statistically significantly
as age increased. Long COVID-19 symptoms were not different
between male and female patients (P=0.09). Comorbidities in
COVID-19 patients are shown in Table 1. The frequency of long-
term symptoms (56%) was higher in patients with two or more
comorbidities (28%). This frequency was 46% in patients with
no or only one comorbidity, and the difference between the two
groups was statistically significant (P=0.03). During the intensive
care hospitalization, 15% of the patients were intubated and 76.4%
were followed up with a reservoir mask, high-flow oxygen therapy
or noninvasive ventilation. The mean hospital stay in the intensive
care unit was 8.4 days (2-56 days). The median APACHE Il of patients
was 17 (IQR, 11-26). The symptoms and incidence in patients after
COVID-19 infection are presented in Table 2. Fatigue was the
most frequently persisting symptom with 64%. The second most
common symptom was exertional dyspnea (52%). These were
followed by forgetfulness 28%, joint pain 21%, cough 12%, muscle
pain 8%, loss of appetite 5%, taste-smell loss 4%, and headache
1%, respectively. The incidence of fatigue and exertional dyspnea
after COVID-19 infection was significantly higher in APACHE 11=10
patients than in APACHE IIX10 patients (pX0.001). However, no
statistically significant difference was found in other symptomes.
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Discussion

COVID-19 is a significant cause of mortality and morbidity
worldwide. While 80% of the affected individuals survived
the disease mildly and moderately, 5% needed intensive care
(2). In this study, all patients had a history of intensive care
hospitalization. The most prominent symptoms that persisted
after COVID-19 were fatigue and exertional dyspnea.

A study conducted in England categorized the symptoms in
the acute phase of COVID-19into 3 groups: Group 1 respiratory
symptoms (cough, sputum, shortness of breath, fever); Group
2 musculoskeletal symptoms (myalgia, joint pain, headache,
fatigue and malaise); Group 3 enteric symptoms (abdominal
pain, vomiting and diarrhea). These symptoms were found to
persist in some patients even if they have survived COVID-19
(6). Watson and Yong defined these patients with continuing
symptoms as "long haulers" (1, 3).

A study conducted in Italy reported that 87% of patients who
recovered from COVID-19 and were discharged had symptoms
that persisted even 60 days after discharge. It was stated that
1 or 2 COVID-19 symptoms persisted in 32% of these patients,
and 3 or 4 COVID-19 symptoms persisted in 55%. Commonly
reported symptoms were fatigue (53.1%), worsening of quality
of life (44.1%), dyspnea (43.4%), joint pain (27.3%), and chest
pain (21.7%) (5). In this study, we reached similar findings
among COVID-19 patients treated in the intensive care unit. The
most common post- COVID-19 symptom was fatigue (64% of
patients), followed by exertional dyspnea (52% of patients).

In another study supporting our findings, it was reported that
complaints such as shortness of breath and fatigue persisted
even 3 months after discharge in patients treated for COVID-19
infection (7). A meta-analysis by Lopez-Leon et al. determined
the most common long-term covid symptoms as fatigue (58%),
headache (44%), concentration impairment (27%), hair loss



(25%), and dyspnea (24%). (8). Consistent with the literature,
the most common post- COVID-19 symptom in this study
was fatigue. However, fatigue is a nonspecific symptom and
can often be seen in respiratory, cardiac or endocrinological
disorders and diseases such as anemia. For this reason, it would
be appropriate to investigate the patients with persisting
fatigue symptoms after COVID-19 in more detail. In addition,
these results have created awareness that patients may need to
be called for intermittent control even if the COVID-19 PCR test

becomes negative until achieving clinical improvement.

Telford et al. (9) reported that long-term COVID-19 symptoms
were more common in the elderly patient group. They found
that long-term symptoms persisted in 26% of patients aged
18-34, 32% of patients aged 35-49, and 47% of patients over
the age of 50. In the same study, they reported that long-term
COVID-19 symptoms persisted in 28% of patients with one
comorbidity, 46% in patients with two comorbidities, and 57%
in patients with three or more comorbidities.

Women are twice as likely to develop long-term symptoms of
COVID-19 than men. Again, even if the disease has been mild,
advanced age, the presence of 5 or more symptoms in the acute
disease period, and the presence of comorbidity arise as other
risk factors (10). Another study showed that severe fatigue
and weakness persisted in 50% of patients at a 10-week post-
COVID-19follow-up. In the same study, severe fatigue was found
to be higher in women and those with pre-existing depression
and anxiety disorders (11). In the present study, the rate of
patients with two or more comorbidities was 28%, and Long
COVID-19 symptoms were found to be statistically significant
and higher than patients with no or single comorbidity. Again,
in our study, it was determined that the incidence of long-term
COVID-19 symptoms increased with increasing age. However,
unlike the findings in the literature, our study found no gender-
dependent difference in long-term COVID-19 symptoms. Our
patient group consisted of intensive care patients. Besides, 68%
of our patients were male. This may explain the inconsistency of
our results with the literature in terms of gender.

Various pulmonary problems such as chronic cough,
pulmonary vascular disease, bronchiectasis and fibrotic lung
disease are encountered after COVID-19 infection, and it is
stated that these may lead to persistent dyspnea (12). Of the
patients in our study, 15% were followed up as intubated,
and the remaining patients required additional oxygen
(nasal oxygen, reservoir mask, high-flow oxygen support,
noninvasive mechanical ventilation support). Dyspnea was
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found to be a long-term symptom of COVID-19 in 52% of
our patients. In addition, respiratory complaints came to the
fore in patients who were admitted to the intensive care unit
due to COVID-19 infection. Dyspnea was the second most
common Long COVID-19 symptom. For this reason, we think
that continuing respiratory physiotherapy to increase the lung
capacity of COVID-19 patients after discharge and keeping the
patient under the control of a chest disease specialist would
be the right approach to improve the patient's quality of life.

COVID-19 has also been detected in the cerebrospinal fluid. This
supports the neuro-invasive properties of the virus. Neurological
symptoms such as headache, tremor, concentration disorder,
cognitive blunting (“brain fog”), anxiety, depression, and post-
traumatic stress disorder may emerge as long-term COVID-19
symptoms in patients recovering from COVID-19 infection
(13,14). Among the long-term symptoms of COVID-19,
concentration impairment and forgetfulness were also found in
28% of the patients in this study.

Inflammatory arthralgias have been reported after post-
COVID-19 infection, and musculoskeletal or joint pain was
suggested as long-term symptoms (15). Consistent with these
data, we found joint pain in 21% of patients and muscle pain
in 8% of patients as post- COVID-19 symptomes. Intensive care
neuromyopathy is a condition that we frequently encounter in
patients hospitalized in intensive care units for reasons other
than COVID-19, and especially in patients with prolonged
hospital stays. This can be prevented by early mobilization,
weaning from the mechanical ventilator as soon as possible,
initiating physiotherapy early, and developing effective
nutritional strategies. We believe that the same strategies will
be beneficial in preventing musculoskeletal and joint pain
seen in COVID-19 patients in the long term.

GalvanCasas, and Dasguptave suggested dividing patients
with long-term COVID-19 symptoms into 3 categories as
post- COVID-19 cardio-respiratory syndrome, post- COVID-19
fatigue-burnout syndrome, and post- COVID-19  neuro-
psychiatric syndrome. They stated that the classification of
symptoms according to the organ system involved would be a
guide in elucidating the etiology. They also noted that anemia,
hyperglycemia, electrolyte imbalance, and hypothyroidism
should be considered in the differential diagnosis in patients with
severe fatigue. In addition, they emphasized that the heart and
lung involvement of patients with ongoing dyspnea should also
be evaluated. They also suggested that new-onset symptoms
in COVID-19 patients may be useful in detecting emergencies
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such as coronary artery disease, stroke, pulmonary embolism,
and pneumothorax (16, 17). The pathophysiology of COVID-19
has not been fully elucidated. This study also revealed that some
symptoms persist after COVID-19 infection. We believe that
clinical recovery is more important than microbiological recovery
in COVID-19 infections. Therefore, when investigating long-term
symptoms in patients with COVID-19 infection, we recommend
intermittent check-ups until clinical improvement is achieved to
make sure not to miss any underlying or new-onset comorbidity.

Evaluation of onlyintensive care patientsandincluding patients
with positive COVID-19 PCR test results are the limitations
of our study. In addition, underlying comorbidities such as
asthma, COPD, and heart failure could not be distinguished
when evaluating the long-term COVID-19 symptoms.

Conclusion

Uncovering the long-term symptoms of COVID-19 will be
beneficial for better understanding and clarification of the
pathophysiology of the disease. It will contribute to the early
diagnosis and treatment of the disease and the prevention
of long-term complications. However, there is a need for
multicenter and more comprehensive studies on the subject.
We think that it is crucial to continue clinical controls, gradual
exercise, and physical therapy protocols in patients diagnosed
with COVID-19. It is also essential to detect changes with
intermittent controls after determining the patient's basal
respiratory, cardiac, neurological and mobility status.
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