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Abstract

Background: The salient feature of Post-acute COVID-19
isasyndromeis the persistence of clinical symptoms more than
four weeks from the beginning of acute symptoms. Multiorgan
effects of COVID-19, includes clinical manifestations related
to the cardiovascular, pulmonary, renal, and neuropsychiatric
systems, although the duration of these multiorgan system ef-
fectsis unclear. On the other hand effects of COVID-19 treat-
ment/hospitalization, includes post-intensive care syndrome
(PICS), resulting in extreme weakness and post-traumatic
stress disorder.

Aim of Sudy: To assess prevalence of Post COVID symp-
toms, pulmonary and cardiac complication, and there relation
to infection severity. This study included 50 post Covid-19 pa-
tients with different severities. Each patient was subjected to
full history taking about Covid illness and post covid symp-
toms as dyspnea, Fatigue, palpitation, and sleep and mood dis-
turbances. Also they underwent 6MWD (after 1 and 3 months),
spirometry, HRCT and echo 3 months post COV D infection.

Results: The post COVID symptoms (dyspnea, Fatigue,
palpitation and sleep and mood disturbances) were more preva-
lent in moderate and Severe COVID infections, also abnormali-
tiesin BMWD, spirometry and HRCT were related to COVID
severity, but echocardiography didn’t show any difference post
infection.

Conclusion: Moderate and Severe COVID infections are
more associated with persistence of post covid symptoms than
mild infection especially dyspnea and fatigue. Also, they are as-
sociated with abnormalitiesin 6MWD, Spirometry and HRCT
3 months post infection, while mild cases are not.

Key Words: Post Covid — 6MWD — Spirometry — HRCT —
Echocardiography.

Introduction

THE salient feature of Post-acute COVID-19isa
syndrome is the persistence of clinical symptoms
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more than four weeks from the beginning of acute
symptoms.

Multiorgan effects of COVID-19, includes clini-
cal symptomsrefersto the cardiovascular, pulmo-
nary, renal, and neuropsychiatric systems, the dura-
tion of these multiorgan system effectsis unclear.
On the other side effects of COVID-19 treatment/
hospitalization, includes post-intensive care syn-
drome (PICS), resulting in marked weakness and
posttraumatic stress disorder [1].

The pathophysiology of post-acute COVID-19
syndromeis not totally known and considered mul-
tifactorial especially considering the affection of
different organsin the body. SARS CoV-2 infection
in patients with underlying comorbidities or immu-
nocompetent conditions may lead to a gush of cy-
tokine release called “ cytokine storm”. Prolonged
cytokine release resultsin ARDS, hypercoagulable
state, maladaptation of the ACE2 pathway, hypoper-
fusion to end-organs, septic shock, multiorgan fail-
ure, and may even lead to death. So long duration of
inflammation can be considered the main pathogen-
esis of most post-COVID manifestations[2].

Patients with post-COVID-19 syndrome de-
velop an abnormal form of immune response, with
increased interferon-vy, interleukin-2, B-cell, CD4+
and CD8+ T-cells, and appear to have effect or T-
cell activation with pro-inflammatory features.
Some patients may have aberrant innate response to
interferons and/or macrophage activity, and even a
genetic predisposition [3].

Abbreviations:
6MWD: 6 minute walk distance.
HRCT : High resolution computed tomography.
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The inflammatory reaction can target the en-
dothelium of vessels (endothelitis), the myocar-
dium (myocarditis) and the central nervous system
(neuroinflammation), among other systems. An
augmented inflammatory response can hit previous
pathologies and also promote thrombotic complica-
tions[1].

Since neuropsychiatric symptoms appears fre-
quently in post-covid syndrome, it was found that it
ismainly due to profound increase of circulating cy-
tokines, and particularly 1L-6, which can penetrate
the blood-brain barrier, may happen and result in
central nervous system complications[4].

Aim of work:
To assess prevalence of Post COVID symptoms,

pulmonary and cardiac complication, and there rela-
tion to infection severity.

Patients and M ethods

The present study was conducted in the Pulmo-
nology Department in collaboration with Cardiol o-
gy Department, Kasr EI-Aini Hospital in the period
from October 2021 to March 2022.This prospective
cross-sectional study included 50 patients (Simple
random sample) recovered from covid-19 virusin-
fection 1 month before participating in the study.

This study performed after obtaining Ethical ap-
proval Committie letter.

IRB: Ms-473-2021

Inclusion criteria:

Post covid patients (recovered) diagnosed by
PCR, turned to be PCR negative at time of study,
who had infection 1 month before participation in
the study.

Exclusion criteria:

Severely ill patients who cannot perform PFT
or who are severely debilitated and become oxygen
dependant due to infection with covid-19 virus. or

- PCR positive patients.
- Patients who did not come for follow up after 3
months.

- For every patient the following was done:

Clinical data with particular attention to:

- Age and Co-morbidities (e.g diabetes, hyperten-
sion, cardiac disease, ..etc).

- Severity of COVID infection. Classification of
study participants was done as the following Mild
infection (non-pneumonic infection), moderate
(pneumonic infection without hypoxia) then se-
vere infection which includes hypoxia, dyspnea
and >50% of lung affection in computed tomog-
raphy imaging [5].

- Assessment of Post-Covid symptoms after 1 month
especially those which are related to pulmonary
and cardiac function e.g. dyspnea, fatigue, chest
pain, palpitations, sleep and mood disturbance.
The previous symptoms were assessed as the fol-
lowing:

- Degree of dyspnea according to mMMRC scale.

- Degree of fatigue according to fatigue severity
scale, each question is graded from 1 to 7 accord-
ing to patient, a score of less than 36 indicates that
patient is not suffering from fatigue while a score
of 36 or more highlights that he may need further
assessment by a physician [6].

 Chest pain, Sleep disturbance includes insom-
nia and hypersomnia, Mood disturbance includes
anxiety or depression.

Investigations were done after 3 months: (Pri-
or to investigations, participants were confirmed
COVID PCR—ve):

- High resolution computed tomography of chest
(HRCT), Echocardiography, 6MWD (after 1 and
3 months), spirometry (according to ATS/ERS
guidelines 2005) [7].

Satistical methods:

Data were coded and entered using the statisti-
cal package for the Social Sciences (SPSS) version
28 (IBM Corp., Armonk, NY, USA). Data was sum-
marized using mean, standard deviation, median,
minimum and maximum for quantitative variables
and frequencies (number of cases) and relative fre-
quencies (percentages) for categorical vari gbl €s.
For comparing categorical data, Chi square (y ) test
was performed. Exact test was used instead when
the expected frequency is less than 5, Chan, [8]. p-
values less than 0.05 were considered as statistically
significant.
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Results

Table (1): Demographic data of studied population.
Mean SD
Age 45.44 16.53
Number Percentage
Sex:
Male 29 42%
Female 21 58%
Comorbidities:
No 39 78%
Diabetic 4 8%
Hypertensive 2 8%
Diabetic and hypertensive 5 10%
Cardiac:
Yes 9 18%
No 41 82%
Covid Severity:
Mild 12 24%
Moderate 18 36%
Severe 20 40%

Table (2): Prevalence of post COVID symptoms after 1 and 3

months regardless COVID severity.

18t month 3d month
Number %6 Number %6
Dyspnea 37 74 10 20
Fatigue 49 98 19 38
Chest pain & palpitations 19 38 5 10
Sleep & mood disturbace 26 52 8 16
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Table (3): Post-Covid symptoms after 1 month in relation to

COVID severity.

Covid severity

. p-
Mild Moderate Severe value
Count 26 Count 26 Count 2o
Dyspnea:
Yes 1 83 16 889 20 100.0 <0.001
No 11 917 2 111 O 0.0
Fatigue:
Yes 11 91.7 18 100 20 100 0.240
No 1 83 0 00 O 0
Chest
pain and
palpitation:
Yes 5 417 5 278 9 450 0537
No 7 583 13 722 11 55.0
Seep and
Mood
disturbances:
Yes 8 667 8 444 10 50 0478
No 4 333 10 556 10 50

Table (4): Comparative statistical analysis as regards 6MWD post-COVID after 1 month and 3

months in different COVID severities.

Covid severity

Mild

Moderate

p-
Severe value

Number 26 Nlumber 26 Number 2o

6 MWD after 1 month:

Desaturation 0 0.0

Nodesaturation 12 100.0
6 MWD after 3 month:

Desaturation 0 0

No desaturation 12 0

3
15

18

16.7 20 100.0 <0.001
83.3 0 0.0

13 65 <0.001
7 35

Table (5): Comparative statistical analysis as regards HRCT after 3months in different COVID severities.

Covid severity
: p-
Mild Moderate Severe value
Number 26 Number 2o Number %
Sirometry after 3 month:
Normal 11 91.7 11 61.1 1 50 <0.001
Restrictive 1 8.3 3 16.7 11 55.0
Restrictive, obstructive 0 0.0 2 11.1 7 35.0
Obstructive 0 0.0 2 111 1 5.0
HRCT after 3 month:
Residual lesion 0 0 1 5.6 19 95 <0.001
Normal 12 100 17 944 1 5
Echocardiography after 3 month:
Normal 11 o1.7 17 944 13 65 <0.049
Abnormal 1 8.3 1 5.6 7 35
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Discussion

In our study comparative statisticalanalysis of
age and comorbidities of study population in differ-
ent COVID severities, showed that old age repre-
sented 42% of our study population, 71% of them
had severe COVID infection and rest of group
had moderate COVID infection, while young age
(<50yrs) represented 56% of population, 41% had
mild infection, 41% had moderate infection and
17% had severe COVID infection.While regard-
ing comorbidities 81% of our study population who
had comorbidities had severe COVID infection So,
there is atight relation between old age and comor-
bidities and severity of disease whichiscloseto
study done by Zhou et al., [9] in which 100% of his
study population who had severe COVID infection
were old age and had comorbidities.

Comparative statistical analysis as regarding sex
in different COVID severities, This study showed
that 55% of males in our study population had se-
vere COVID infection while 19% of females had
severe infection and majority of females had mod-
erate and mild infection. These results are matching
with results of study done by Jin et al. [10], which
showed that males tended to have more serious
COVID infection and complication than females
with 70% vs 29%.

Nine (18%) of our study population had cardiac
history from this group 7(77.8%) had severe COV -
ID infection, this result was matching study done by
Kong et a. [11] in which 95% of his study popula-
tion had history of cardiac disease and subsequently
asevere COVID infection. This difference was be-
cause his study included much more participants
than ours, also most of his participants had history
of cardiac disease.

We assessed prevalence of post COVID symp-
toms after 1 month and 3 months, our study showed
persistence of symptoms after 3 monthsin 28% of
our study population and it was found thatdyspnea
and fatigue aremost common persisting symptoms
in 20% and 38% respectively in our study popula-
tion after 3 months. These results are matching with
the study done by Goertz et a ., [12] which showed
persistence of both dyspnea and fatigue in 71% and
87% respectively in his study population.

As regarding the prevalence of post covid symp-
toms afterl month in relation to severity, it is showed
that 41% from mild cases, 83% form moderate
cases and 100 % of severe cases (overall 80% from
study population) experienced post covid symptoms
after 1 month. These results are matching with the
study done by Carfi et al., [13] in which they found

that 82% of their study population with different
covid severities experienced post covid symptoms
during1st month post infection. Thereisarelation
between incidence of various post-COVID symp-
toms and infection severity. Our study showed that
dyspnea was the most common post covid symptom
in 74% of study population (8% of those with mild
infection, 88% of those with moderate infection and
100% of those with severe infection), those findings
are matching with study done by Ferandez et al., [14]
in which 74% of his study population of his study
population experienced dyspnea post COVID and
most of his study population had severe COVID in-
fection. Regarding fatigue, it was reported that 98%
of ourstudy population experienced fatigue as a post
COVID symptom fromwhich 22% had had mild in-
fection, 36% had had moderate infection and 40%
had dsevere infection, this result was matching with
study done by Rao et al., [15] in which he found that
>50% of his study population experienced fatigue
post infection and most of them has severe infec-
tion. Regarding pal pitations, This study showed that
38% of population experienced palpitations from
which 47% had severe infection, 26% had moderate
infection and 26% had mild infection, these results
are not matching with the study done by Dewland
et al., [16] that showed that 92% of his study popu-
lation experienced palpitations, this difference be-
cause in this study most of population >80% had
severe COVID infection which is more than that of
my study.

Sleep and mood disturbance were a so reported
in this study as post covid symptoms, it was found
that 52% of our study population experienced them
post infection from which 38% had severe infection
30% had moderate infection and 30% had mild in-
fection. These results match with the study done by
Giuntellaet al., [17] in which 65% of his study popu-
lation experienced sleep and mood disturbance post
COVID infection.

In this study we reassessed post covid symptoms
after 3 months from infection, we found persistence
of post covid symptomsin 56% of patients who had
severe infection while 5.6% in those who had mod-
erate infection (overall 28% from our study popu-
lation) and for those who had mild infection they
were free from symptoms after 3 months. These
results match with the study done by Augustin et
al., [18] in which they found persistence of post cov-
idsymptoms in 30% in their study population who
had different infection severities after 3 months
from infection.

Our study assessed pulmonary function of
study population post COVID infection through
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various methods. Firstly, 6 minute walking distance
(6BMWD) was performed 1 month post infection.
The test showed desaturation in 16% of patients
who had moderate infection and 100% in patients
who had severe infection, and desaturation in all
patients with mild infection and 84% of patients
with moderate infection. While when 6MWD was
performed 3 months post infection, desaturation oc-
curred in 65% of patients with severe infection and
no desaturation in all patients with mild, moderate
infection and 35% of patients with severe infection.
These results are matching with the study done by
Wong et al., (191 which showed that patients with
moderate or severe COVID-19 had alower 6 MWD
compared to patients with mild disease 1 month
post infection and follow-up after 3 months showed
improvement in moderate cases and some of severe
cases.

Other method of assessing pulmonary residual
affection post COVID isradiological assessment
of lung through performing HRCT after 3 months
post infection. This study showed residual lesion in
the form of ground glass opacitiesin 5.6% of pa-
tients with moderate infection and 95% of patients
with severe infection and rest of study population
had normal HRCT post infection. These results are
matching with the study done by Zhao et al. [20] in
which follow-up radiology was done 3 months post
infection and showed residual lesion in 50% of cas-
es from which 40% had severe COVID infection.

Spirometry is also performed 3 months post in-
fection, We found restrictive pattern was predomi-
nant specially in severe cases of COVID where 15
(30%) of patients from which 11 (73%) had severe
infection, 3 (20%) had moderate infection and 1
(8%) had mild infection, while 9 (18%) patients
showed mixed restrictive and obstructive pattern
from which 7 (77%) had severe infection and 2
(33%) had moderate infection. These results are
matching with the study done by Castro et al., [21]
which showed restrictive pattern in 59% in patients
and 16% patients showed obstructive pattern, most
of those patients were hospitalized due to severe
covid infection.

Finally, last method to assess cardiac affection
in post COVID patientsis echocardiography, it was
done 3 months post infection.

Abnormal echocardiographic findings were
found in 8 (16%) of study population, but it should
be noticed that those abnormal findings are related
to previous cardiac disease not related to COV -
ID infection. These results are not matching with
study done by Dweck et al., [22] in which this study
showed abnormal new echocardiographic findings
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in 55% of study population, even in those with out
previous cardiac history there was echoabnormali-
tiesin 46% of them. The difference between two
studiesis dueto selection of patients as our study
has only 9 patients with previous cardiac disease
while the other study has total 1216 patients from
which 667 (55%) had aready previous cardiac dis-
ease beside severe COVID infection.

Conclusion: The results of the study showed
that old age and comorbidities are more associated
with severe COVID infection rather than mild and
moderate cases with statistically significant differ-
ence. Also, persistence of post COVID symptoms
occurred more in moderate and severe cases. Abnor-
malities were detected in 6BMWD, spirometry and
HRCT were related to severe and moderate cases
not mild one with statistically significant difference.

Persistence of post COVID symptomsin 28% of
study population regard less COVID severity. Dysp-
nea and fatigue were most common post COVID
symptoms persisted in our study after 1 month rep-
resented 74% and 98% respectively and represented
20% and 38% respectively of our study population
after 3 months,

References

1- NALBADIAN A., SEHGAL K., GUPTA A., et a.: Post-
acute COVID-19 syndrome. Nat. Med., 27 (4): 601-615,
2021.

2- TROUGAKOSI., STAMATELOPOULOSK., TERPOS
E., TSITSILONISO., AIVALIOTI E,, et d.: In sightsto
SARS-CoV-2 lifecycle, pathophysiology, and rationalized
treatments that target COVID-19 clinical complications.
Journal of biomedical science, 28 (9): 12929, 2021.

3- ORONSKY B.,LARSON C.,, HAMMOND T., et d.: A Re-
view of Persistent Post-COVID Syndrome (PPCS). Clin-
Rev Allergy Immuno, 60 (3): 1-9, 2021.

4- ORTELLI P., FERRAZOLI D., SEBASTIANELLI L.,
ENGL M., et a.: Neuropsychological and neurophysi-
ological correlates of fatigue in post-acute patients with
neurological manifestations of COVID-19. Journa of the
neurological sciences, 420: 117271, 2021.

5- WU Z. and MCGOOGAN J.: Characteristics of and Impor-
tant Lessons From the Corona virus Disease 2019 (COV-
ID-19) Outbreak in China. JAMA, 323 (13): 1239-1242,
2020.

6- KRUPPL.B.,LA ROCCA N.G., MUIR NASH J. and
STEINBERG A.D.: The fatigue severity scale. Application
to patients with multiple sclerosis and systemic lupus ery-
thematosus. Arch. Neurol., 46: 1121-1123, 1989.

7- MILLER M.R., HANKINSON J,, BRUSASCO V., et d.:
Series“ ATS/ERS task force: Standardization of the lung
function testing. Eur. Respir J., 26: 319-338, 2005.

8- CHAN Y.H.: Biogtatistics 103: Qualitative Data—Tests
of Independence. Singapore Med. J., 44 (10): 498-503,
2003.



694

O-

10-

11-

12-

13-

Functional Assessment & Exercise Capacity in Post-Covid Patients

ZHOU Y., YANGQ.,CHI J, DONGB.,LV W., SHEN L.
and WANG Y .: Comorbidities and the risk of severe or fatal
outcomes associated with corona virus disease 2019. Inter-
national journal of infectious diseases, 99: 47-56, 2020.

JNJ, BAIP,HEW.,,WUF, LIUX.,,HAND., LIUS. and
YANG J.: Gender Differencesin Patients With COVID-19.
Front Public Health, 8: 152, 2020.

KONGK., JUNGS,, YU, M., PJ. and KANG I.: Associa-
tion Between Cardiovascular Risk Factors and the Severity
of Coronavirus Disease 2019. Front. Cardiovasc. Med.,
732518, 2021.

GOETZ Y.M.J,, MAARTEN V.H., et al.: Persistent symp-
toms 3 month after a SARS-COV -2 infection; the post
covid 19 syndrome. ERJ, Oct 26; 6 (4): 00542-2020, 2020.

CARFI A., BERNABEI R. and LANDI F.: Persistent
Symptoms in Patients After Acute COVID-19. JAMA, 324
(6): 603-605, 2020.

FERANDEZ C., PALACIOSD., GOMEZ V., et d.: Fa-
tigue and Dyspnoea as Main Persistent Post-COVID-19
Symptomsin Previously Hospitalized Patients. Respira-
tion, 101 (2): 132-141, 2022.

RAO S., BENZOUAK T., GUNPAT S, BURNSR,, TA-
HIRT.,JOLLES S. and KISELY S.: Fatigue Symptoms
Associated With COVID-19 in Convalescent or Recovered
COVID-19 Patients. Ann. Behav. Med., 56 (3): 219-234,
2021.

16-

17-

18-

19-

20-

22-

DEWLAND T., WHITMAN I., WIN S, et a.: Prospective
arrhythmia surveillance after a COVID-19 diagnosis. Open
Heart, 9: 001758, 2021.

GIUNTELLA O., HYDE K., SACCARDO S. and SAD-
OFF S.: Life style and mental health disruptions during
COVID-19. PNAS, 118 (9): €2016632118, 2021.

AUGUSTIN M., SCHOMMERSP., STECHER M., et d.:
Post-COVID syndrome in non-hospitalized patients with
COVID-19. The lancet regional health Europe, 6: 100122,
2021.

WONG A., ROMERO S., HURTDAOE., LOPEZ S, et
al.: Predictors of reduced 6-minute walk distance after
COVID-19. Pulmonology Journal, 27 (6): 563-565, 2021.

ZHAOY.,WANGD., MEI N., YIN B., et a.: Longitudinal
Radiological Findings in Patients With COVID-19 With
Different Severities: From Onset to Long-Term Follow-up
After Discharge. Front Med., 8 (10): 3389, 2021.

CASRTOR., CASTILLOL., RESTOY X., NAVARRO
L., BURGOSF., PUPPO H. and VILARO J.: Respiratory
function in patients post-infection by COVID-19. Pulmon-
ology Journal, 27 (4): 328-337, 2021.

DWECK M., BULARGA A.,HAHN R, BING R,, LEE
K., et a.: Global evaluation of echocardiography in pa-
tients with COV1D-19. Europeanheart Journal, 21: 949-
958, 2020.



Naglaa B. Ahmed, et al. 695

(44898 Uy Lo (b p0 (Sl) Aoyt duwylen (Ao 3)iallg (s ol @i
alas MY e Ae5L8 Ay

gl Lagyl a2 5SY Ly yaall Galy el paiaal o8 3lall 19 COVID s i€ aas Lo bl 53,01 Lol fA_osbie

gsemally aiitll Cobatly K 25y Lygoutl Lue ¥y (il Lilate usate slide] el S0 Jodts Sulall Qa0 e¥l Llas oy

VA€ pobe ST ot o, aT Laali o Aadly ol 03a AL o aall oludel e ol Sl LdSy Sua o e pll e
Aasiall way Lo Glybsly sl ciacall 1 gups Loa 35S Lubiall way Lo daydia

e gpaall Bty Lglidkey « Llally Ly Ml elieLally (COVID way Lo palyel ;L padt M Joaall 1ia Cage
oAl ety Covid (e Jsa Jol€11 )l i ya JS oo yal Al s 5t ela s V4= Covid way Lo Lidye 0+ Luslyull 0ia
EMWD 3305 Zaal 31 HLGAY [yadd (Uil s ppll el sl LaaAN qoailly urdil] 3id Je cOVIA oy Lo
O il ¥ aas (Bcho) Guldll e 4aisayiuli clase, (HRCT) opslidll Lle 4abeiio daidly il ully o 52 ¥ V aay)
LigasS gty Lilayl

Lol a1l ST (g Al psll Ll acaly Uil onnifly pudiall 302) o€ s Lo o3 el catlS 13N
Ciigeall olasll 1 dalaa¥! 5uds Lndiyo HRCT,y il Gulilly MWD 3 g caill cil€ LS ity aha augill] 4,
eyl s 3 6T s o] i e

B Luoliy Laiall gonall o 3T ks wns Lo (alrel laianly Buapaatlly Usiall COVID ggae s B i)
Ladall oY all 5 gra b Aalio¥l o ,ed] ¥ way HRCT g il ulid « MWD 3 colagitits Ja i L only (pucdill
IS e



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

