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1. Long-COVID: Definition

and Prevalence

* Long-COVID, also known as post-acute COVID-19
syndrome or long-haul COVID, refers to the
persistence of symptoms and functional disabilities
beyond the acute phase of COVID-19 infection.

* The definition of long-COVID varies, but it is generally
characterized by persistent symptoms and/or
functional disability and/or pathological changes that
last for at least 12 weeks after the initial infection.

* The prevalence of long-COVID varies widely, with
studies reporting rates ranging from 4.5% to 87.9% in
adults.

2. Clinical Spectrum of Long-COVID:

Symptoms and complications

* Individuals who experience more than five symptoms
during the first week of illness are more likely to
develop long-COVID.

Mental Health |
- Anxiety @@
- Depression ——

- Sleep problems
- Substance abuse
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Nervous System
- Stroke

- Headaches

- Memory problems

- Loss of smell and taste

Respiratory System
- Cough

- Low blood oxygen

- Shortness of breath

&

Cardiovascular

- Arrhythmia

- Palpitations

- Heart failure

- Acute coronary disease

- Acute kidney injury
- Chronic kidney disease

- Obesity
- Diarrhea - Diabetes

- Acid reflux - High cholesterol

- Constipation
Musculoskeletal
- Joint pain
- Rash - Muscle weakness
- Hair loss
General
Blood Disorders . Fatigue
- Anemia - Malaise
- Blood clots - Mitochondrial dysfunction

Fig. 1 Long-COVID symptoms

Some long-COVID Complications:

1. Cardiopulmonary sequelae

2. Endocrine complications

3. Neurological complications

4. Post-COVID-19 immune-mediated manifestations

4. Pathogenesis of
Long-COVID

The pathogenesis of long- =

COVID may involve:

c¢. endothelial dysfunction

e Persistent virus presence.

e |Immune dysregulation can occur with or without
reactivation of infections, such as Epstein-Barr virus
(EBV) and human herpesvirus 6 (HHV-6).

e Microbiome dysbiosis.

e Molecular mimicry can lead to autoimmune
reactions and immune system priming.

e Microvascular blood coagulation due to endothelial
dysfunction.

5. Challenges in Diagnhosing

Long-COVID

* Till now there is no specific diagnosis for long-COVID
patient so we need to asses the symptom and exclude
other diseases.
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6. Role of Al in Long-COVID
Diagnosis and early detection

Demographic Characteristics:
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I Vaccination status

other comorbid conditions

Clinical Characteristics:

Co-existing illnesses (such as asthma).
Respiratory at the onset.

Neurological problems at the onset.
Gastrointestinal problems at the onset.
Prior hospitalization during acute COVID-19.

Conclusion

Long-COVID is a genuine illness that can lead to
chronic conditions necessitating comprehensive care.

 Inputs [ Artificial intelligence
T ".;v'italsigns (oxygen levels, A — | -
i B p \
@ E heartbeat, systolic/diastolic Accuracy and predision
~~" | blood pressure) Machine learning ranged from 70-99%
" High-resolution computed Ensemble learning context | |
Qkﬁ i P : _g Long-COVID prediction and Al-
S. =) | tomography, chestCT, (XGBoost), decision trees, _ o _
 ultrasound, and X-ray images Support Vector Machine associated medical diagnosis |
.': | (SVM), random forest, logistic .
f W | | : : ~ Investigating thefeatures, and |
@~ | Dataonrisk factors of long- regression, Naive Ea\{es, mani fistatigﬂns of svmptoms
& COVID ARIMA, regression. __ ymp
| S/ . associated with Long COVID |
E‘%‘; Heart-related data, blood | / Identify links betweenrisk |
%@ﬂ proteins, and | | . | factors associated with COVID-19,
e | immunological profile Deep learning and long COVID
| ' : " Differentiate between short
—rrrl, !“agr:'Et'c resonance CNN and BiLSTM were used to
BT imaging . . and long-COVID-19
process a multidimensional
) time series of vital measures, ) _.
y > Gene sequence and RNN, DRNN, FEN, Resnet. Find long-COVID sub-
=5 microscopic imaging | phenotypes

References

1. Mirembe Woodrow, Charles Carey, Nida Ziauddeen, Rebecca Thomas, Athena
Akrami, Vittoria Lutje, Darren C Greenwood, Nisreen A Alwan, Systematic Review of
the Prevalence of Long COVID, Open Forum Infectious Diseases, Volume 10, Issue 7,
July 2023, ofad233,

2. Tsampasian, V., Elghazaly, H., Chattopadhyay, R., Debski, M., Naing, T. K. P., Garg, P,,
Clark, A., Ntatsaki, E., & Vassiliou, V. S. (2023). Risk Factors Associated With
Post—=COVID-19 Condition. JAMA Internal Medicine, 183(6), 566.

3. LiJ, ZhouY, Ma J, Zhang Q, Shao J, Liang S, Yu Y, Li W, Wang C. The long-term
health outcomes, pathophysiological mechanisms and multidisciplinary
management of long COVID. Signal Transduction and Targeted Therapy. 2023 Nov
1;8(1):416.

4. Ahmad I, Amelio A, Merla A, Scozzari F. A survey on the role of artificial intelligence in
managing Long COVID. Frontiers in Artificial Intelligence. 2024 Jan 11,;6:1292466.

5. El-Maradny YA, Rubio-Casillas A, Mohamed KI, Uversky VN, Redwan EM. Intrinsic
factors behind long-COVID: Il. SARS-CoV-2, extracellular vesicles, and neurological
disorders. Journal of Cellular Biochemistry. 2023 Oct;124(10):1466-85.




