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Abstract

Introduction: COVID-19 presents a wide spectrum of illnesses, ranging from asymptomatic to critical
disease and multi-organ dysfunction.

Aim of the study: Detection and following up on early and remote complications and cause of mortality in
severe and critically ill COVID-19 patients post their ICU discharge.

Subjects and Methods: 120 COVID-19 patients, who were admitted to the intensive care unit (ICU) of
Fayoum University Hospitals, were recruited from October 2021 to October 2022. For each patient, the full
clinical history, clinical examination, d-dimer level evaluation, and different body imaging according to the
patient's clinical situation. That included ECG, echo, vascular duplex, CT chest, CT brain, MRI brain, and
abdominal ultrasonography.

Results: The results showed that 32.11% of post-COVID-19 patients suffered from palpitation, dyspnea,
chest pain and hypertension. 38.3 % of patients had different types of shocks. CO-RADS 4, 5, and 6 scores
were diagnosed for 33%, 23.9%, and 37.6% of patients, respectively. 52.5% of patients had
neuropsychiatric disorders. 35.8% of patients had renal complications, while 25.8% had gastrointestinal
issues and 32.4% had endocrinal issues. Thrombocytopenia was diagnosed in 22.0% of cases. The mortality
percentage was about 90%, where the most abundant causes were cardiac issues, sepsis, and renal failure.

Conclusion: Severe and critical COVID-19 with prolonged ICU stay is considered a multi-organ disease
affecting both functional and biological status which needs close follow-up of COVID-19 survivors from
their families and their health care team for early screening and adequate treatment of fatal complications
with physical and mental rehabilitation.
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1. Introduction

Coronavirus disease (COVID-19) is
caused by severe acute respiratory syndrome
Coronavirus-2  (SARS-CoV-2). COVID-19
primarily affects the respiratory system ranging
from none or mild symptoms to fatal viral
pneumonia, causing severe acute respiratory
distress syndrome (ARDS). Recent data
indicates that COVID-19 is a systemic disease
affecting multiple systems including respiratory,

cardiovascular, neurological, gastrointestinal,
immune, and hematopoietic systems leading to
critical illness and multi-organ  failure.
Advanced age and comorbid medical conditions,
such as hypertension and diabetes, have been
shown to predispose individuals to severe illness
due to COVID-19 [1]. Roughly, 5% of patients
are admitted to the intensive care unit (ICU) and
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it was reported that they have high in-hospital
mortality [2].

The mortality rate ranges from 1% to 4%
in all patients, and up to 20% of patients
admitted to the intensive care unit (ICU) with
severe or critical COVID-19. This high mortality
is not associated with pulmonary affection alone

2. Subjects and methods

2.1. Subjects

In the current prospective and
observational study, 120 patients who were
previously admitted to the ICU of Fayoum
University Hospitals with severe and critical
COVID-19 after their discharge from October
2021 to October 2022, were recruited.

2.2. Inclusion criteria

Patients recovered and were discharged
after the previous admission to the ICU of
Fayoum University Hospitals with severe and
critical COVID-19 after their discharge.

2.3. Exclusion criteria

Mild-severity COVID-19 patients,
uncooperative patients, and children < 14 years
old were excluded.

2.4. Experimental design

All patients were subjected to the
following: full clinical history, full clinical

3. Results

Our study showed that the mean age of the
patients was 58.13 + 15.5 with 62 (51.7%)
females and 58 (48%) males having a previous

but may be caused by other organ involvement
especially the kidneys and heart [3].

The current study aimed to assess the
detection and following up for early and remote
complications, besides the causes of mortality in
severe and critically ill COVID-19 patients post
their ICU discharge.

examination, and D-dimer levels measurement.
Besides, different body imaging according to the
patient's clinical situation such as ECG, Echo,
vascular duplex, CT chest, CT brain, MRI brain,
abdominal ultrasonography, were performed.

2.5. Statistical analysis

Descriptive statistics are presented in the
form of mean with standard deviation for
numerical variables, while numbers and
percentages were used for categorical variables.
The association between different types of
complications and categorical variables was
studied using the Chi-Square test or Fisher’s
exact test, while the independent samples t-test
was used for the association between age and
different types of complications. IBM SPSS 28
was used for the statistical analysis and a P-
value < 0.05 was considered statistically
significant.

medical history of different diseases, as shown
in Table 1.

Table 1: Clinical History of the study population.
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Variables g

Male 58 (48.3%)

Gender Female 62 (51.7%)
Age (years) 58.13+ 155
Chronic chest disease 50 (41.6%)
Hypertension (HTN) 46 (38.3%)
Diabetes (DM) 44 (36.6%)
Ischemic heart disease (IHD) 25 (20.8%)
Chronic kidney disease (CKD) 15 (12.5%)

In the current study, several post-
COVID-19 complications were reported.
Clinically, 35 (32.11%) patients complained of
recurrent attacks of palpitation, dyspnea, chest
pain, and uncontrolled hypertension. New ECG

changes, not present previously, were observed
in 74 (61.66) patients. New Echo findings were
detected in 86 (71.6%) patients, as shown in
Table 2.

Table 2: New findings of ECG and Echo measurements of the studied population.

Variables Frequency Variables Frequency
ECG Echo
Sinus Tacky 50 (41.6%) | Cardiomyopathy 30 (25%)
Extrasystoles (Atrial, Ventricle) 46 (38.3%) | Pulmonary hypertension (PHTN) 14 (11.66%)
Atrial Fibrillations (AF) 44 (36.6%) | Moderate to severe Mitral resurge 10 (8.33%)
Pathological Q waves 25 (20.8%) | Dilated right heart side 9 (7.5%)
Tacky-Brady syndrome 15 (12.5%) (Lff/t;’f”t”c”'ar hypertrophy 8 (6.66%)
Inverted t waves 15 (12.5%) | Mass on mitral or tricuspid valves 8 (6.66%)
Depressed ST segment 15 (12.5%) | Moderate Pericardial effusion 7 (5.83%)

Post-COVID-19 patients developed
many fatal vascular complications with a
higher incidence of thrombosis in abnormal
sites as shown in Table 4. 46 (38.3 %)
patients presented with shock as follow:

septic in 17 (14.16) patients, neurogenic in 9

(7.5%) cardiogenic in 9 (7.5%)
patients, mixed in 6(5%) patients, and
obstructive in 5 (4.16%) patients, as shown
in Table 3.

Table 3: The vascular Complications reported in the studied population.

Vascular Complications Frequency

Pulmonary embolism (PE) 22 (18.33%)
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Deep venous thrombosis (DVT) Lower limb 25 (20.83%)
Left Internal Jugular Vein 17 (14.16%)
Upper limb 13 (10.83%)
Acute myocardial infarction 10 (8.33%)
Abdominal Aortic Aneurysm 5 (4.16%)
Cavernous sinus thrombosis 5 (4.16%)
Shock Septic 17 (14.16%)
Neurogenic 9 (7.5%)
Cardiogenic 9 (7.5%)
Mixed 6 (5%)
Obstructive 5 (4.16%)

Diagnosis of respiratory complications
showed that 71 (59%) patients were dependent
on different types of home oxygen therapy post-
ICU discharge from low-flow oxygen up to
home CPAP. 29 (24.16%) of them were

readmitted with type | respiratory failure (RFI),
18 (15%) patients with type Il respiratory failure
(RFI), and 2 patients (1.66%) with lung
malignancy, as shown in Table 4.

Table 4: Home oxygen therapy results of the study population.

Variables

Frequency

Nebulizer

20 (16.66%)

Low-flow oxygen

17 (14.16%)

Continuous positive airway pressure (CPAP)

14 (11.66%)

High flow from 10-15 L

12 (10%)

Venturi mask

8 (6.66%)

The mean CO-RADS score in the
studied patients was 4.92+1.00 (ranging from
1.0 to 6.0). Only 1 (0.9%) patient had CO-
RADS 1, 5 (4.6%) patients had CO-RADS 3, 36

(33.0%) patients had CO-RADS 4, 26 (23.9%)
patients had CO-RADS 5 and 41 (37.6%)
patients had CO-RADS 6, as shown in Figure 1.
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Figure 1: CO-RADS score of the studied population.

Reporting of the neuropsychiatric
complications showed that 63 (52.5%) of the
patients had neuropsychiatric disorders in the
form of thrombotic, autoimmune, infectious, and
other events. as shown in Table 5.

The reported renal complications
showed that 43 patients had newly developed
renal impairment ranging from elevated baseline
renal functions up to hemodialysis. Renal
ultrasonography in those patients revealed grade
II- 1l nephropathy in 9 (7.5%) patients,
borderline echogenicity in 9 (7.5%), and mild
back pressure with no renal stone in 4 (3.33%)
patients. Furthermore, two renal biopsies were
examined and revealed focal segmental
glomerulonephritis in one of them and
microangiopathic renal vein thrombosis in the
other, as shown in Table 5.

The abdominal ultrasound findings of
the studied population showed that 31 (25.8%)
patients presented with elevated liver enzymes,
total Bilirubin, and direct or impaired
coagulation profile, where most of patients had
ultrasonographic findings, as shown in Table 5.

The endocrinal complications were
reported in 10 (8.3%) patients, who developed
hyperglycemia and maintained on anti-diabetic
drugs, 8 (15%) patients with hypothyroidism,
recurrent attacks of hypoglycemia occurred in 6
(5%) patients, 5 (4.1%) patients with
hyperthyroidism, and pancreatitis in 3 (2.5%)
patients. Furthermore, the results showed that 2
(1.8%) patients presented with gas gangrene and
3 (2.7%) patients with mucormycosis, as shown
in Table 5.

Also, Thrombocytopenia occurred in 24
(22.0%) patients. The serum D-dimer levels
ranged from 0.5-1.5 pg/ml observed in 35
(32.1%) patients and were not associated with
evidence of thrombi. The serum D-dimer levels
ranged from 1.5-3.5 pug/ml and were found in 12
(11%) patients and were associated with
different  vascular thromboses-like  minor
cerebral stroke and DVT. The serum D-dimer
levels ranged from 3.5-5 pg/ml and were found
in 2 (1.8%) patients who developed serious
infections (mucormycotic and gas gangrene).
Marked elevation > 5 pg/ml was detected in 8
patients with complete middle cerebral occlusion
(MCA), 8 (7.33%) patients with multi-organ



FUMJ, 2022,10(4), 16-26

Abdel Mawla et al., 2022

dysfunction (MODS), 3 (2.7%) patients with
main trunk pulmonary embolism, and 3 (2.7%)
with GBS. Orthopedic complications reports
showed that Femoral head avascular necrosis

(AVN) was detected in 12 (10%) of patients
mostly complications of steroid therapy during
ICU admission and some of them underwent a
hip replacement.

Table 5: The post-COVID-19 complications reported in the study population.

Variables Frequency
Neuropsychiatric complications
Encephalopathy 20 (16.66%)
Psychiatry Disorders 15 (12.5%)
Cerebrovascular Stroke 12 (10%)
Intracerebral Hemorrhage 7 (5.8%)
Guillain Barre Syndrome 6 (5%)
Encephalitis 3 (2.5%)
Renal Complications
Elevated base line creatinine 23 (19.1%)
Acute kidney injury (AKI) 12 (10%)
Dialysis 8 (6.66%)
Gastrointestinal complications

Portal vein thrombosis 18 (15%)
Subtle courses texture 7 (5.83%)
Cirrhotic liver 2 (1.66%)
Focal lesion 2 (1.66%)
Fatty liver 5 (4.16%)
Splenomegaly 2 (1.66%)
Gall bladder stones 2 (1.66%)

Endocrinal complications
Hyperglycemia 10 (8.3%)
Hypothyroidism 8 (15%)
Hypoglycemia 6 (5%)
Hyperthyroidism 5 (4.1%)

The most common cause of death was
cardiac events in 34 (31.1%) patients followed

by sepsis in 21 (19.2%) patients and renal failure
in 12 (11%) patients (Figure 2).
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Figure 2: Percentages of mortality among the studied population.

Shocks were reported in 11 (10%)
patients as follows; 3 (2.75%) had a cardiogenic
shock, 2 (1.8%) had a septic shock, 4 (3.6%) had
mixed shock, and obstructive shock in 2 (1.8%)

The Chi-square test, Fisher’s exact test,
and independent samples t-test were used to study
the association of different types of complications
with patients' past medical history. The history of
hypertension was associated with higher
cardiovascular complications (P=0.013), higher
endocrinal complications (P=0.035), and higher
liver complications (P=0.028). The history of
diabetes was associated with higher hematological

4. Discussion

In the current study, COVID-19 had a
broad spectrum of complications post-ICU
discharge that affects the functions of multiple
systems, such as cardiovascular, respiratory,
neuropsychiatric, renal, gastrointestinal,
endocrinal, and hematological systems. That
might be the leading reason for chronic critical
illness and multi-organ failure with high
mortality.

In agreement with our findings, in the
study conducted by Ng et al., (2020), COVID-
19 patients were observed for 56 days post-

patients. Type Il respiratory failure was detected
in 10 (9%) patients and type | respiratory failure
was detected in 10 (9%) patients.

complications (P=0.044). The history of IHD was
associated with higher cardiovascular
complications and vascular  complications
(P=0.024). The history of CKD was associated
with higher neuropsychiatric disorders (P=0.032).
Finally, none of the complications was associated
with age (P=0.18), sex (P=0.85), or chronic chest
disease (P=0.15).

recovery by CMR, where some of them
progressed to a myocardial inflammation
(myocarditis) [4].

Mandal et al., (2021), reported many post-
COVID-19 complications, where 53% of
patients had shortness of breath, 34% had a
persistent cough, 69% had persistent fatigue,
15% had depression, and 30.1% had increased
D- dimer levels [5].
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Kumar et al., (2021), reported the
development of DVT and lower Gl bleeding
post-discharge [6].

Furthermore, the study conducted by Lim
et al, (2020), revealed that psychiatric
symptoms continued for 40 days post-discharge,
which included delusion, delirium, auditory, and
visual hallucinations [7]. Also, Ayoubkhani et
al., (2021), showed that one-third of the
recovered patients were re- admitted because of
arising complications including pulmonary
(33%), cardiac (32%), renal (12%), and hepatic
(10%) complications [8]. Parpas et al., (2021),
found that acute kidney injury leading to renal
failure and impaired diastolic function along
with severe hyponatremia were common
complications, as well [9].

Another study showed that 33.62% of
COVID-19 patients had neuropsychiatric
disorders, 17.39% had anxiety disorders, 0.11%
had Parkinson's disease, and 0.56% had
intracranial bleeding [10]. In the study
conducted by Weng et al., (2021), 44.0% of
patients had gastrointestinal manifestations after
90 days of recovery including anorexia, nausea
and gastroesophageal reflux, recurrent vomiting,
and abdominal pain [11]. Roth et al., (2021),
reported serious hepatic complications like
secondary sclerosing cholangitis and intra-
hepatic microangiopathy, as well [12]. Another
study reported terminal liver disease post-
COVID- 19 cholangiopathy, which required
liver transplantation [13].

The study conducted by de Roquetaillade
et al., (2021), reported that COVID-19-related
death occurred in 13% of patients due to
secondary infection-related MODS in 26%, and
fatal ischemic events [14].

In the current study, we found that
hypertension, diabetes, previous history of IHD,
and CKD were associated with higher
complications but not with age or chronic chest

disease. These findings matched the results of
many other studies. Tadic et al., (2021), stated
that hypertensive patients developed target organ
damage that increased the risk of unfavorable
outcomes in COVID-19 patients [15]. Sun et al.,
(2020), demonstrated that COVID-19 patients
with diabetes had a higher risk of complications,
especially serious infections [16]. Docherty et
al., (2020), stated that chronic lung diseases
increase the risk of severe outcomes [17].
Likewise, Rajan et al., (2020), reported that
patients with known coronary artery disease and
heart failure were at higher risk than others to
develop cardiovascular complications [18].
Podesta et al., (2021), stated that CKD is
associated with an increased risk of major
cardiovascular events and higher mortality rates
[19].

In Contrast to the current findings, a
previous study reported great severity and
serious complications of COVID-19 in men
compared to women [20]. Also, Hwang et al.,
(2020), reported that CKD was not significantly
associated with Neurological diseases and death
of COVID-19 patients [21].

5. Conclusion

Severe and critical COVID-19 with
prolonged ICU stay is considered a multi-organ
disease affecting both functional and biological
status which needs a close follow-up of COVID-
19 survivors from their families and their
healthcare team for early screening and adequate
treatment of fatal complications with physical
and mental rehabilitation

Funding: This research is not funded.

Ethical Approval Statement: Approvals have
been obtained from the Ethical Committee of
Fayoum Faculty of Medicine, Fayoum, Egypt.

Informed Consent Statement: Informed
written consents for participation were taken and



FUMJ, 2022,10(4), 16-26

Abdel Mawla et al., 2022

signed by

the eligible relatives before

recruitment and randomization.

Availability of data and materials: The data
sets used and/or analyzed during the current
study available from the corresponding author
on reasonable request.

References

1.

Chen N, Zhou M, Dong X, Qu J, Gong F,
Han Y, Qiu Y, Wang J, Liu Y, Wei Y, Xia J,
Yu T, Zhang X, Zhang L. Epidemiological
and clinical characteristics of 99 cases of
2019 novel coronavirus pneumonia in
Wuhan, China: a descriptive study. Lancet.
2020 Feb 15;395(10223):507-513. doi:
10.1016/S0140-6736(20)30211-7.
Kanjanaumporn J, Aeumjaturapat S,
Snidvongs K, Seresirikachorn K, Chusakul
S. Smell and taste dysfunction in patients
with SARS-CoV-2 infection: A review of
epidemiology, pathogenesis, prognosis, and
treatment options. Asian Pac J Allergy
Immunol. 2020 Jun;38(2):69-77. doi:
10.12932/AP-030520-0826.

CDC COVID-19 Response Team.
Severe outcomes among patients with
Coronavirus disease 2019 (COVID-19) -
United States, February 12-March 16,
2020. MM. WR Morb Mortal Wkly
Rep. 2020; 69(12):343-346. Doi:
10.15585/mmwr.mm6912e2.

Ng MY, Ferreira VM, Leung ST, Yin Lee
JC, Ho-Tung Fong A, To Liu RW, Man
Chan JW, Wu AKL, Lung KC, Crean AM,
Fan-Ngai Hung I, Siu CW. Patients
Recovered From COVID-19 Show Ongoing
Subclinical Myocarditis as Revealed by

Cardiac Magnetic Resonance Imaging.
JACC Cardiovasc Imaging. 2020
Nov;13(11):2476-2478. doi:

10.1016/j.jcmg.2020.08.012.
Mandal S, Barnett J, Brill SE, Brown JS,
Denneny EK, Hare SS, Heightman M,

Conflicts of Interest: All authors declare no
conflict of interest.

Acknowledgement: The authors are grateful for
the patients without whom this study would not
have been done.

10.

Hillman TE, Jacob J, Jarvis HC, Lipman
MCI, Naidu SB, Nair A, Porter JC,
Tomlinson GS, Hurst JR; ARC Study
Group. 'Long-COVID': a cross-sectional
study of persisting symptoms, biomarker
and imaging abnormalities following
hospitalisation for COVID-19. Thorax. 2021
Apr;76(4):396-398. doi: 10.1136/thoraxjnl-
2020-215818.

Kumar MA, Krishnaswamy M, Arul JN.
Post COVID- 19 sequelae: venous
thromboembolism complicated by lower

Gl bleed. BMJ Case Reports

14(1):e241059. doi: 10.1136/bcr-2020-
241059.

Lim ST, Janaway B, Costello H, Trip A,
Price G. Persistent psychotic symptoms
following COVID-19 infection. BJPsych
Open. 2020 Jul 22;6(5):€105. doi:
10.1192/bjo.2020.76.

Ayoubkhani D, Khunti K, Nafilyan V,
Maddox T, Humberstone B, Diamond I,
Banerjee A. Post-covid syndrome in
individuals admitted to hospital with covid-
19: retrospective cohort study. BMJ. 2021
Mar 31;372:n693. doi: 10.1136/bmj.n693.
Parpas A, Yudd M, Dreisbach AW,
Michaud J. Post COVID 19 multisystem
inflammatory syndrome in an older adult.
Ren Fail. 2021 Dec;43(1):530-532. doi:
10.1080/0886022X.2021.1895839.

Taquet M, Geddes JR, Husain M, Luciano
S, Harrison PJ. 6-month neurological and
psychiatric outcomes in 236 379 survivors
of COVID-19: a retrospective cohort study

9



FUMJ,

2022,10(4), 16-26

Abdel Mawla et al., 2022

11.

12.

13.

14.

15.

16.

17.

using electronic health records. Lancet
Psychiatry. 2021 May;8(5):416-427. doi:
10.1016/S2215-0366(21)00084-5.

Weng J, Li Y, LiJ, Shen L, Zhu L, Liang Y,
Lin X, Jiao N, Cheng S, Huang Y, Zou Y,
Yan G, Zhu R, Lan P. Gastrointestinal
sequelae 90 days after discharge for
COVID-19. Lancet Gastroenterol Hepatol.
2021 May;6(5):344-346. doi:
10.1016/S2468-1253(21)00076-5.

Roth NC, Kim A, Vitkovski T, Xia J,
Ramirez G, Bernstein D, Crawford JM.
Post-COVID-19 Cholangiopathy: A Novel
Entity. Am J Gastroenterol. 2021 May
1;116(5):1077-1082. doi:
10.14309/ajg.0000000000001154.

Durazo FA, Nicholas AA, Mahaffey JJ,
Sova S, Evans JJ, Trivella JP, Loy V, Kim J,
Zimmerman MA, Hong JC. Post-Covid-19
Cholangiopathy-A New Indication for Liver
Transplantation: A Case Report. Transplant
Proc. 2021 May;53(4):1132-1137. doi:
10.1016/j.transproceed.2021.03.007.

de Roquetaillade C, Bredin S, Lascarrou JB,
Soumagne T, Cojocaru M, Chousterman
BG, Leclerc M, Gouhier A, Piton G, Péne F,
Stoclin A, Llitjos JF. Timing and causes of
death in severe COVID-19 patients. Crit
Care. 2021 Jun 30;25(1):224. doi:
10.1186/513054-021-03639-w.

Tadic M, Saeed S, Grassi G, Taddei S,
Mancia G, Cuspidi C. Hypertension and
COVID-19: Ongoing Controversies. Front
Cardiovasc Med. 2021 Feb 17;8:639222.
doi: 10.3389/fcvm.2021.639222.

Sun N, Wei L, Shi S, Jiao D, Song R, Ma L,
Wang H, Wang C, Wang Z, You Y, Liu S,
Wang H. A qualitative study on the
psychological experience of caregivers of
COVID-19 patients. Am J Infect Control.
2020 Jun;48(6):592-598. doi:
10.1016/j.ajic.2020.03.018.

Docherty AB, Harrison EM, Green CA,
Hardwick HE, Pius R, Norman L, Holden

18.

19.

20.

KA, Read JM, Dondelinger F, Carson G,
Merson L, Lee J, Plotkin D, Sigfrid L,
Halpin S, Jackson C, Gamble C, Horby PW,
Nguyen-Van-Tam JS, Ho A, Russell CD,
Dunning J, Openshaw PJ, Baillie JK,
Semple MG; ISARICAC investigators.
Features of 20 133 UK patients in hospital
with covid-19 using the ISARIC WHO
Clinical Characterisation Protocol:
prospective observational cohort study.
BMJ. 2020 May 22;369:m1985. doi:
10.1136/bmj.m1985.

Rajan D, Koch K, Rohrer K, Bajnoczki C,
Socha A, Voss M, Nicod M, Ridde V,
Koonin J. Governance of the Covid-19
response: a call for more inclusive and
transparent decision-making. BMJ Glob
Health. 2020 May;5(5):e002655. doi:
10.1136/bmjgh-2020-002655.

Podesta MA, Remuzzi G, Casiraghi F.
Mesenchymal Stromal Cell Therapy in Solid
Organ Transplantation. Front Immunol.
2021 Feb 10;11:618243. doi:
10.3389/fimmu.2020.618243.

Thompson CN, Baumgartner J, Pichardo C,
Toro B, Li L, Arciuolo R, Chan PY, Chen J,
Culp G, Davidson A, Devinney K,
Dorsinville A, Eddy M, English M,
Fireteanu AM, Graf L, Geevarughese A,
Greene SK, Guerra K, Huynh M, Hwang C,
Igbal M, Jessup J, Knorr J, Lall R, Latash J,
Lee E, Lee K, Li W, Mathes R, McGibbon
E, Mcintosh N, Montesano M, Moore MS,
Murray K, Ngai S, Paladini M, Paneth-
Pollak R, Parton H, Peterson E, Pouchet R,
Ramachandran J, Reilly K, Sanderson
Slutsker J, Van Wye G, Wahnich A, Winters
A, Layton M, Jones L, Reddy V, Fine A.
COVID-19 Outbreak - New York City,
February 29-June 1, 2020. MMWR Morb
Mortal WKly Rep. 2020 Nov
20;69(46):1725-1729. doi:
10.15585/mmwr.mm6946a2.

10



FUMJ, 2022,10(4), 16-26

Abdel Mawla et al., 2022

21. Hwang TJ, Rabheru K, Peisah C, Reichman
W, lkeda M. Loneliness and social isolation
during the COVID-19 pandemic. Int
Psychogeriatr. 2020 Oct;32(10):1217-1220.
doi: 10.1017/51041610220000988.

11



