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Abstract:
Background: We investigated chest Computed tomography (CT) findings of patients with COVID-19
admitted to Intensive Care Unit (ICU) and wards two months after recovery.
Objective: We evaluated the relationship between 2-month follow-up CT findings with the lung involvement
severity in their first CT scan upon admission and with the medications administered for them.
Methods: Forty-six COVID-19 patients were enrolled, including 23 admitted to the wards and 23 ICU
admitted ones. A Chest CT scan was performed and the initial involvement score was recorded. Patients
were recalled two months after recovery for follow-up CT. The prevalence of abnormalities in follow-up CT
was compared between the two groups. Also, we evaluated the relationship between the first CT score and
medications with follow-up CT involvement.
Results: Our results indicated that two-month follow-up CT abnormalities were found in 91.3% of ICU
patients and in 47.8% of ward-admitted ones. The ground glass opacity(GGO) was the commonest (84.4%)
abnormality of studied cases after two months, followed by reticulation(65.6%), and atelectasis(43.8%). The
presence of abnormalities was related to age (P=0.002), initial total lung involvement scores (TLI) (P=0.007),
and admission to ICU versus wards (P=0.001). ROC analysis showed that a TLI score equal to 11 had 65%
sensitivity and 72% specificity to predict the presence of abnormalities in follow-up CT (P=0.007). We did not
find any relationship between the administered medications and follow-up CT abnormalities, except for
meropenem.
Conclusions: Two-month follow-up chest CT abnormalities are significantly more frequent in older patients,
ICU-admitted survivors, and those with a higher TLI score in the initial chest CT scan.
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Introduction

The new severe acute respiratory syndrome
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coronavirus-2 (SARS-CoV-2) can cause coronavirus
disease 2019 (COVID-19) that led to a pandemic
reported from nearly every country around the world
(1, 2). World Health Organization (WHO) reported
the pandemic of COVID-19 as an international public

health COVID-19 belongs to beta
Updates in Emergency Medicine 2022, 2

issue (3).

coronaviruses. They are enveloped single-stranded
RNA viruses spread via the respiratory route (4). It
has different clinical presentations and presents with
or without symptoms. However, a number of
symptoms including cough, fever, dyspnea, and sore
throat are the most common (5). Up to now, the
reference standard tool for the SARS-CoV-2 infection
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diagnosis is real-time reverse transcription-
polymerase chain reaction (RT-PCR). Although
Computed Tomography (CT) is not a screening tool
to detect COVID-19, the role of CT in the diagnosis,
triage, severity estimation, course of the disease and
its prognosis has been confirmed. In RT-PCR
negative patients, CT imaging could be a
complementary modality for the detection of early
pathological lung alterations, which could contribute
to timely detection and immediate care for
prevention of COVID-19 transmission. Moreover, CT
is an outstanding tool to convincingly endorse or
refute lung pathology in patients suspicious of
COVID-19. Computed tomography features of
COVID-19

opacities (GGO), consolidations, crazy paving, and

include patterns like ground-glass

mixed patterns with a predominance of GGO or other
(6-8).

consolidation features However, certain

imaging characteristics may be more dominant in
severe cases with COVID-19 admitted to the
intensive care unit (ICU) compared to those
hospitalized in the ward (9, 10).

On the other hand, long-term experienced evidence
from COVID-19 survivors after their hospitalization
is currently unknown. With respect to symptoms
after hospital discharge, a previous study on 143
COVID-19 patients reported symptoms such as
fatigue (53%), breathlessness (43%), and joint pain
(27%) (11). A recent study on COVID-19 patients
found that fatigue (72% in the ICU group and 60.3%
in the ward group), psychological distress (46.9% in
ICU group and 23.5% in the ward group) and breathl
essness (65.6% in ICU group and 42.6% in the ward
group) are frequently reported symptoms 4-8 weeks

RT-PCR confirmed cases of COVID-19

(n=50)

[ Enrollment J

Not meeting inclusion criteria
(n=4)

l

Hospitalized on ward unit
(n=23)

|

Admitted on intensive care unit
(n=23)

l { Follow-Up ] l

CT performed on 23 cases

CT performed on 23 cases

Normal chest CT (n=12)

Abnormal chest CT (n=11)

| Analysis |

Normal chest CT (n=2)

Abnormal chest CT (n=21)

Figure 1. Flow chart of COVID-19 patients who underwent chest CT. COVID-19: Coronavirus disease 2019; CT:
Computed Tomography; ICU: Intensive Care Unit; RT-PCR: reverse transcription-polymerase chain reaction.
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after hospital discharges (12). A recent study
investigated the pulmonary sequelae as well as risk
factors for fibrotic-like lung lesions during a follow-
up of six months among patients with severe COVID-
19 pneumonia. Pulmonary fibrosis was found in 35%
of surviving patients with COVID-19
pneumonia (13). Also, Chan et al in 2003 found that
CT of the thorax in 24 patients with SARS after five

weeks of follow-up showed alterations similar to

severe

pulmonary fibrosis that happened in 15 patients
(62%). However, they reported that this fibrosis was
patchy and not extensive in most cases without any
significant impact on pulmonary function (14). As
expressed by previous studies, rehabilitation services
for addressing the effect of COVID-19 in cases who
survive the infection are of high importance (12). We
investigated the persistence of lung lesions in
COVID-19 survivors by using chest CT two months
after hospital discharge.

Methods
Study participants

The ethical protocol of this study was based on
principles of the Declaration of Helsinki. Also, we
had the approval of the local institutional review
board and applied the written informed consent for

all patients enrolled in the study.

In this cohort study, 50 COVID-19 patients with a
diagnosis based on the WHO definition of COVID-19
confirmed by RT-PCR were included in the first year
of pandemic onset. All patients recovered from
COVID-19 infection. The patients were between 23 to
97 years old and consisted of 23 males and 23 females.
Four patients with a pathologic appearance in their
chest CT other than COVID-19 infection were
excluded. The participants were enrolled in two
groups: patients who had a history of hospitalization
in the ICU and those who were only admitted to the
ward. Each group contained 23 patients.

Chest CT Evaluation

Updates in Emergency Medicine 2022, 2

All the enrolled COVID-19-positive

underwent follow-up chest CT two months after their

patients

discharge. We used available documents of initial
chest CT in the mentioned hospital. A 16-row
(NeuViz 16 Classic CT,

Neusoft Corporation, Shenyang, China) was used for

multidetector scanner

obtaining these scans (20 kVp, 40 mA, reconstruction
matrix of 512x512, 1.5 mm collimation, slice thickness
of 1.0 mm, 1.35:1 pitch, sharp kernel (B80f), and high
spatial resolution algorithm). The images were
analyzed by two experienced senior chest
radiologists. Image analysis focused on the lesion
features such as the pattern and extent of
involvement in different lobes as calculated by total
lung involvement score and the number of involved
lobes. In their interpretation of COVID-19 chest CT
scans, our expert radiology team evaluated the
location, presence, density and extent of lung
parenchymal abnormalities. We reported the lobar
extension of parenchymal abnormalities and their
overall distribution as follows: Central (in inner two-
thirds of lungs) and peripheral (in outer one-third of
lungs) distribution. Findings were described based
on the categorization of lung lesions according to
Fleischner society glossary of terms (15). Patterns of
lung involvement were assessed and scored using
GGO, mixed consolidation and GGO, crazy paving,
consolidation, reticulation, interlobular septal
band, and

bronchiectasis. GGO and consolidation are described

thickening,  atelectasis, fibrotic
as density increment of the lung with and without
visualization of vascular and bronchial structures via
it, respectively. We used a semi-quantitative scoring
system (i.e. TLI) for estimating the pulmonary
involvement these abnormalities; therefore, each of
the six lobes was scored from 0-4 points as follows:
No involvement was scored 0; For 1 - 25%
involvement, we used the score 1 (minimal); For 26-
score 2 (mild); For 51-75%

involvement, the score 3 (moderate); and for >76%

50% involvement,

involvement, the score 4 (severe). The TLI score was
the sum of scores for each lobe from 0 (no

involvement) to 24 (maximum) (16, 17). We assessed
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chest CT of 46 patients two times; first, upon hospital
admission and second, two months after discharge. A
flowchart of patients with COVID-19 who were
subjected to chest CT is presented in Figure 1.
Moreover, all prescribed medications related to
COVID-19 noted. Then, the

relationship between lung involvement score in the

treatment were
initial CT scan, changes in follow-up CT scan, as well
as the relationship between medications and follow-

up CT scan, was investigated.

follow-up chest CT were considered normal patients.
The specificity and sensitivity of chest CT scans in
prediction of persistent COVID-19 lung lesions were
calculated according to normality and abnormality of
Also,
(ROC) analysis was

follow-up  CT. Receiver = Operating

Characteristic applied to
calculate the clinical value of CT scores for finding the
corresponding cut-off value. Logistic regressions
were used to predict the factors that may cause

abnormal follow-up CT scans. A P-value <0.05 was

Statistical Analysis regarded as significant.
SPSS 22 wzs applied for antlstlcal analzsez Results
titati t +st
Qua.n 1 anve _ E_l a were exPresse as meanz=stan ér Initial Chest CT results of studied COVID-19
deviation (minimum-maximum) and the categorical .
patients

variables were indicated as frequency and percentage
A total of 46 COVID-19 patients were included whose

characteristics are presented in Table 1.

of specified data. Chi-square (x2) test and Fisher exact
test were applied for categorical variables. COVID-19

patients without any lung involvement in their

Table 1. Demographic features of studied COVID-19 patients

Total Ward Admission ICU admission P-value
Age, mean+SD 55.56+£16.71 54.26+19.100 56.86+14.25 0.602*
gender; Female/male, n(%) 23 (50%)/ 23 (50%) 11 (47.8%)/ 12 (52.2%) 8 (34.8%) /15 (652%)  0.55*
Distribution of Peripheral 28 (60.9%) 19 (82.6%) 9 (39.1%) 0.008**
lesion Central 2 (4.3%) 0(0%) 2 (8.6%)
involvement Diffuse 16 (34.8%) 4 (17.4%) 12 (52.1%)
GGO 5 (10.9%) 3 (13%) 2 (8.6%) 0.451**
Mixed GGO and
consolidation with GGO 13 (28.3%) 6 (26%) 7 (30.4%)
Pattern of predominance
involvement Mixed GGO and
consolidation with 16 (34.8%) 10 (43.5%) 6 (26%)
consolidation predominance
Consolidation 10 (21.7%) 4 (17.4%) 6 (26%)
Crazy paving 2 (4.3%) 0(0%) 2 (8.6%)
One 0(0%) 0(0%) 0(0%) 0.032**
Two 0(0%) 0(0%) 0(0%)
Three 1(2.1%) 1 (4.3%) 0(0%)
Numbers of lobes
Four 5 (10.8%) 5 (21.7%) 0(0%)
five 4 (8.6%) 3 (13%) 1 (4.3%)
six 36 (78.2%) 14 (60.8%) 22 (95.6%)
:;’::;slsl;:rg;;‘:i:’:sm;nt score, first CT on 12.19+3.44 9.26+3.69 15.13+3.19 0.001%+*
Total lung involvement score, After two-month 2 6141.60 2 084974 3.15:0.65 0.001%%

follow-up, mean+SD

P-value calculated by Mann-Whitney Test; **P-value calculated by chi-square test; ***P-value calculated by Mann-
Whitney Test; CT: Computed tomography; ICU: Intensive Care Unit; GGO: Ground glass opacity

Updates in Emergency Medicine 2022, 2 www.uiemjournal.com



Table 2. Findings in 32 COVID-19 patients with
abnormalities on two-month follow-up of chest CT

Features n (%)
Ground glass opacities 27 (84.4)
Reticulation 21 (65.6)

Interlobular septa

thickening 13(406)
Fibrotic band 14 (43.8)
Atelectasis 14 (43.8)

Bronchiectasis 3(9.4)

They underwent chest CT two times: first upon
admission and second two months after hospital
discharge and recovery. Patients were evaluated in
two groups, namely those who were admitted to the
ward and those admitted to ICU. No significant
difference was detected between the age and gender
of the studied groups (Table 1).

Chest CT
documented (Table 1). Peripheral distribution was
the most frequent (60.9%), followed by diffuse
(34.8%) and central (4.3%) distribution. A significant
difference was detected in the distribution of lesions
between patients in the ward and ICU (P=0.008).
Patients admitted to ICU had mainly diffuse

results of the studied cases were

distribution of lesions. Analyses showed that
involvement patterns with respect to frequencies
mixed GGO and with

consolidation predominance (34.8%), mixed GGO

were consolidation
and consolidation with GGO predominance (28.3%),
pure consolidation (21.7%), pure GGO (10.9%), and
crazy paving (4.3%). No significant difference was
observed between patients who were admitted to the
ward and those who were hospitalized in ICU based
on the pattern of lesions (P=0.451, Table 1).

Updates in Emergency Medicine 2022, 2

Evaluating the number of involved lobes indicated
that the frequencies were as follows: Six involved
lobes (78.2%), four involved lobes (10.8%), five
involved lobes (8.6%), and three involved lobes
(2.1%).
between the two studied groups regarding the

A significant difference was observed

number of involved lobes, and patients in ICU had
significantly higher involved lobes than those in the
ward (P=0.032, Table 1).

Statistical analyses of total lung involvement score
(TLI) showed a significant difference between the two
study groups and the mean of the TLI in ICU patients
was significantly higher than TLI of cases admitted to
wards (P=0.001, Table 1).

Analysis of CT findings two months after hospital
discharge

The patients were divided into two groups with
respect to finding any abnormality in their CT, which
was normal and abnormal after two months of
follow-up. Lung parenchymal abnormalities on chest
CT were found in 32 cases, and 14 cases did not show
any abnormalities. Abnormal CT features included
ground glass opacity (84.4%), reticulation (65.6%),
(43.8%), the fibrotic band (43.8%),
interlobular  septal thickening (40.6%), and
bronchiectasis (9.4%) (Table 2 and Figures 2). We

scored the chest CT abnormalities quantitatively with

atelectasis

TLI scoring system.

www.uiemjournal.com



Figure 2. A: Initial chest CT scan of a 69-year-old patient admitted to ICU, which shows bilateral ground glass opacities.

(The TLI score was 10.) B: Follow-up CT of the same patient shows atelectasis and fibrotic bands.

Figure 3. A:Initial chest CT scan of another ICU admitted patient who was 75 years old, which shows peripheral ground
glass opacities and consolidations in both lower lobes. (The TLI score was 18.) B: Follow-up CT of the same patient shows
ground glass opacities and fibrotic bands.

A comparison of studied patients with normal (14
cases) and abnormal (32 cases) follow-up chest CT is
presented in Table 3. A significant difference was
observed between the age of cases with normal and
abnormal follow-up chest CT (P=0.002, Table 3), and
patients who had abnormal CT were significantly
older than patients in the normal group. There was
no difference between the gender of patients with
normal and abnormal follow-up CT (P=0.428). After

Updates in Emergency Medicine 2022, 2

two months, only 2 cases out of 23 (8.7%) in ICU had
normal follow-up CT (Figure 1). A significant
difference was found between the number of patients
who had normal or abnormal follow-up CT in two
groups of study (P=0.001). Moreover, investigation of
TLI in the follow-up chest CT indicated a significant
statistical difference between the patients admitted to
ward versus ICU admitted patients. (P=0.001, Table
3).

www.uiemjournal.com



Figure 4. A: First chest CT scan performed for a 44-year-old ICU admitted patiéht shows bilateral pé}ipheral mixed ground glass
opacities and consolidations. (TLI score was equal to 11.) B: Follow-up CT of the same patient, which demonstrates ground glass

Figure 5. A: Initial chest CT scan pérformed fora 7Vl—yea‘1r—01d”ICU admitted patient shows bilateral

opacities.

P N

peripheral consolidations. (TLI score

was equal to 18.) B: Follow-up CT of the same patient, which demonstrates ground glass opacities, reticulations and fibrotic bands.

Furthermore, we evaluated the association between
the persistence of lung lesions on follow-up CT scans
and primary chest CT scan results. The differences
between primary CT patterns in patients with normal
and abnormal follow-up CT scans were not
significant (Table 3). Nevertheless, we found a
significant correlation between the TLI score of initial
chest CT and presence of abnormalities in two-month
follow-up CT. (P=0.007). This means that a higher TLI
score in the first CT is related to more abnormalities
in follow-up CT (Table 3). Moreover, we performed
ROC analysis between patients with normal and
abnormal follow-up CT for finding the appropriate
cut-off value for TLI score in the prognosis of COVID-
19 patients, which may indicate the tendency to leave
lung lesions. Our analysis showed that a TLI score
equal to 11 in the first CT scan had 65% sensitivity
and 72% specificity to predict the presence of

Updates in Emergency Medicine 2022, 2

abnormalities in the chest CT after two-month follow-
up (P=0.007, Figure 3).

Also, we assessed all prescribed pharmacological
agents between patients with normal and abnormal
follow-up CT scan results (Table 3). Among 25
COVID-19 patients who consumed meropenem, only
4 cases (16%) had normal CT after two-month follow-
up and the rest (84%) had abnormal CT (P=0.020). No
significant differences were observed between other

pharmacological medicines and CT groups (Table 3).

To indicate predictors of abnormal follow-up CT, we
entered the variables (TLI score, age, meropenem and
ward or ICU admission) as independent factors in
logistic regression model. in ICU
[OR=12.4; CI(1.9, 78.3); P=0.007] and age (OR=1.08;
CI(1.01, 1.14); P=0.01] were independent risk factors

for abnormal CT.

Admission

www.uiemjournal.com



Discussion

This study investigated the post-discharge lesions
among COVID-19 survivors. We followed the
survivors of COVID-19 who were hospitalized in the
ward and ICU after two months of hospital
discharge.

Although a higher frequency of male relative to
female COVID-19 patients has been described in Iran
(18), there was no significant correlation between
gender and hospitalization in ICU or ward in the

current study. Also, no significant difference was

observed in comparison of remaining lung lesions at

follow-up CT between males and females.

According to recent reports, we found that COVID-
19 patients with severe or critical conditions
hospitalized in ICU were older than the other
ordinary patients admitted to the ward (18).
According to previous reports on COVID-19, age is
considered one of the predisposing conditions for
COVID-19 pneumonia in critical cases (19, 20).
found that

considerably higher rates of abnormality in their

Besides, we older patients had

chest CT after two months of hospital discharge.

Table 3. Comparison between studied groups with normal (14 cases) and abnormal (32 cases) follow-up chest CT scans

Normal follow-  Abnormal follow-

T T
Variable up C up C P
n=14 n=32 i
value
Age (Meant Standard deviation) 44.92+15.85 61.87+15.11 *0.002
TLI score in the initial CT scan 9.36+4 13.44+4.1 *0.007
Female (%) 7 (25.9) 20 (74.1) 0.428
Gender
Male (%) 7 (36.8) 12 (63.2)
o Ward (%) 12 (52.2) 11 (47.8) 0.001
Hospitalization
ICU (%) 2 (8.7) 21 (91.3)
GGO 2 (40) 3 (60) 0.633
. lidati ith
o . Mixed GGO and cons.o idation with GGO 4(308) 9 (69.2) 0.975
Findings in the predominance
first CT on Mixed GG.O ar.ld consolidft;ltion with 6 (37.5) 10 (62.5) 0.447
admission consolidation predominance
Consolidation 1 (10) 9 (90) 0.112
Crazy paving 1 (50) 1 (50) 0.521
Azithromycin 14 (35) 26 (65) **0.157
Vancomycin 8 (26.7) 22 (73.3) *0.447
Lopinavir / Ritonavir (KALETRA) 10 (29.4) 24 (70.6) *0.800
Meropenem 4 (16) 21 (84) *0.020
Intravenous immunoglobulin 0 2 (100) **1.000
Ribavirin 3 (30) 7 (70) *0.973
. Corticosteroids 6 (22.2) 21 (77.8) *0.149
Medicines
Interferon 3 (27.3) 8 (72.7) *0.794
Remdesivir 0 3 (100) **0.543
Favipiravir 1 (16.7) 5(83.3) **0.651
Oseltamivir 9 (37.5) 15 (62.5) *0.277
Levofloxacin 1(25) 3 (75) **1.000
Hydroxychloroquine 8 (28.6) 20 (71.4) *0.732
Ceftriaxone 13 (33.3) 26 (66.7) **0.413

*P-value calculated by Mann-Whitney Test, **P-value calculated by Fisher's Exact Test. others P-value calculated by Chi-square Test. CT:
Computed tomography; GGO: Ground glass opacity; ICU: Intensive Care Unit; TLI: Total Lung Involvement.
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Patients with severe symptoms and higher TLI scores
were of advanced ages, namely older than 55 years.
Similar to our research, a recent study found that age
higher than 50 years, duration of hospitalization and
total score at initial CT are independent predictors for
fibrotic-like alterations in six-month follow-up

among survivors of COVID-19 pneumonia (13).

Similar to previous studies, almost all of our COVID-
19 cases admitted to ward or ICU had lung
parenchymal abnormalities at initial CT scan (21-24).
Our study results from initial chest CT revealed that
the most frequent lung involvement pattern was
mixed GGO and with  the
predominance of consolidation in 34.8% of COVID-

consolidation

19 cases. Thereafter, the order of patterns was mixed
GGO and consolidation with the predominance of
GGO (28.3%), consolidation (21.7%), GGO (10.9%),
and crazy paving (4.3%). As previous studies have
shown, the frequency and distribution of lung
abnormalities were mostly GGOs with posterior and
peripheral predilection (21, 23, 24). Moreover, like
previous research, bilateral lung involvements were
shown in all our COVID-19 cases (25). It is likely that
the occurrence of patterns like crazy paving,
consolidations, and air bronchogram superimposed
on ground glass opacities on initial chest CT
enhanced the possibility of patient deterioration and
ICU admission (10). In this study, we found no
difference in involvement

significant patterns

between patients in the ward and ICU.

In our study, chest CT abnormalities were found in
32 out of 46 COVID-19 survivors two months after
discharge. The analysis revealed that abnormalities in
chest CT were detected in 91.3% of patients admitted
to ICU compared to 47.8% of patients in wards. Thus,
the patients who were admitted to ICU had 12 times
higher tendency to develop persistent lung lesions in
the follow-up scans than the patients admitted to
wards. We found that there is no significant
association between different CT patterns in the
initial CT scan and the follow-up CT abnormalities,

but the severity of lung involvement in the initial CT

Updates in Emergency Medicine 2022, 2

may influence the chest CT abnormalities in follow-
up.

Although a number of studies have declared that

most hospitalized patients recover from their
symptoms after 10 to 20 days of hospital discharge
(26, 27), some investigations have recommended that
COVID-19 patients need post-acute care due to their
residual symptoms (11-13). Therefore, it would be
helpful to use TLI score in the initial CT scan to find

out the patients who are in need of close follow-up.

Herein, we found that TLI scores on both initial and
follow-up chest CT scans were significantly different
between patients admitted to the ward and those
hospitalized in ICU and that ICU-admitted patients
had higher TLI scores. Our results under ROC
analysis showed that TLI score equal to 11 has 65%
sensitivity and 72% specificity to predict CT
abnormalities after two months of follow-up. Similar
to our results, recent investigations on the prognosis
of COVID-19 pneumonia by radiological markers of
prognosis found that TLI scores were markedly
higher in severely ill patients than in other patients
(17,22, 28).

We found that the GGO pattern was the most
common abnormality (84.4%) of studied cases after
two months of follow-up. After that, reticulation
(65.6%), atelectasis (43.8%), fibrotic band (43.8%),
(40.6%) and
bronchiectasis (9.4%) had the highest frequencies,

interlobular  septal thickening
respectively. Similar to our results, Han et al
investigation (13) on 6-month follow-up of chest CT
of COVID-19 pneumonia

revealed that the predominant persistent pulmonary

results in survivors
lesions were fibrotic-like changes in 35%, complete
radiologic resolution in 38% and residual GGO and
interstitial thickening in 27% of patients. Moreover,
compared to initial CT, the six-month follow-up
scans showed a markedly higher frequency of masses
or nodules , interlobar pleural traction, pulmonary
atelectasis, and bronchiectasis, whereas pleural
(13). CT
thorax on SARS pneumonia

effusion was completely resorbed

investigation of

www.uiemjournal.com



indicated that pulmonary fibrosis occurred in 62% of
cases after five weeks of hospital discharge and that
the patients were older with more severe disease
during the acute phase (23). Moreover, they found
that the fibrosis was patchy and not extensive in most
cases without significant effect on lung function in
SARS cases.

There are different pharmacological agents for
COVID-19 infection management. Meanwhile, there
have been several therapeutic factors since the early
progression of this pandemic (29). In the present
research, we evaluated the relationship between
different pharmacological agents and the second
chest CT after two-month follow-up. However, these
approved drugs from different pharmacological and
chemical classes reflect various mechanisms of action
and their possible therapeutic benefits. We found that
most patients (84%) who used meropenem had
abnormal follow-up CT, which may be related to the
consumption of meropenem in patients with severe
pulmonary COVID-19 infections in ICU admitted
patients. Nevertheless, there were no significant
differences in other pharmacological agents between

cases with normal and abnormal follow-up chest CT.

Despite the large number of patients admitted to
COVID-19 setting, only 50 patients agreed to perform
follow-up chest CT scans. The small sample size and
the absence of further follow-up CT scans after two
months were the main limitations of this study.
Therefore, further studies in a prospective setting
with higher number of patients and a long-term
follow-up are warranted to perform a more accurate
prediction of persistent lung lesions in COVID-19
patients. Given that most patients were admitted at
the beginning of the pandemic, only the medications
used at that time were reviewed in this research.
Therefore, further research on medications used in
the treatment of COVID-19 and their effect on
persistent lung lesions is recommended. Other
limitations of this study were that we only used CT scans
to follow-up patient recovery; while it might not be
addressive of all aspects of lung function and general

Updates in Emergency Medicine 2022, 2

quality of health in survived COVID-19 patients. Also, we
were not able to record comorbidities that might have
affected the progression or recovery process of the disease.

Conclusion

Two-month follow-up chest CT scan showed the
presence of residual pulmonary findings in
approximately seventy percent of patients surviving
COVID-19, especially in those admitted to ICU (91%)
than those who were admitted to the ward (48%).
These findings were observed mainly in patients with
higher primary lung involvement scores as well as in

older patients.

We found no significant correlation between follow-
up CT abnormalities and routine medications used
during admission except for meropenem, which was
used for critical patients in ICU. ROC analysis
showed that total lung involvement scores equal to 11
had 65% sensitivity and 72% specificity to predict the
abnormality of CT after two months of follow-up. We
concluded that severe chest CT scores could help
predict persistent adverse effects on COVID-19

patients’ pulmonary parenchyma.
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