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Article Number 1

Long COVID and Its Consequences on Iran's
Health System: Evidence and Policy
Recommendations

Abstract

Background: The COVID-19 pandemic, with the emergence of Long
COVID, has imposed lasting and significant consequences on global
health systems. This syndrome, characterized by chronic physical,
psychological, and cognitive symptoms, has become a major public
health challenge, requiring precise epidemiological analysis to
understand its true dimensions.

Results: Studies in Iran and the West Asian region confirm a high
prevalence of Long COVID, with reports ranging from 32% to 75%
across different populations. Risk factors such as older age, underlying
health conditions, and a history of hospitalization are associated with the
onset of chronic post-COVID symptoms. Analysis of global and regional
data showed that in 2020 and 2021, life expectancy significantly
decreased in many countries, including Iran, and its return to pre-
pandemic levels was slow. This phenomenon is attributed to factors like
the burden of disease from Long COVID and the strain on the health
system to provide care for non-COVID patients.

Conclusion: Long COVID is a persistent public health challenge that
requires urgent attention and a multifaceted approach. To effectively
combat this syndrome in Iran, it is recommended that surveillance and
data collection systems be strengthened, diagnostic definitions and
criteria be standardized, and investment in local research and multi-
disciplinary rehabilitation services be increased. These measures can
help better manage this silent crisis and enhance the resilience of the
country's health system.

Keywords: COVID-19, Long COVID, life expectancy, excess
mortality, health system
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Article Number 2

Immunopathological Effects of Long COVID on
the Reproductive System

Abstract

Background: Due to thePost-Acute Sequelae of COVID-19 (PASC),
commonly known as Long COVID, is a multisystemic condition
characterized by persistent or newly developed symptoms following
recovery from the acute phase of SARS-CoV-2 infection. Growing
evidence suggests that the reproductive systems in both females and males
are significant targets of this syndrome.

Results : The pathophysiology of Long COVID concerning the reproductive
system is complex and multifactorial. It involves viral or antigenic
persistence in gonadal tissues, chronic inflammation stemming from the
initial cytokine storm, endothelial damage and microthrombosis due to
processes such as NETosis, and the emergence of autoimmune phenomena.
In women, the most common complications include menstrual irregularities
(changes in bleeding volume and cyclicity), exacerbation of pelvic pain and
endometriosis, and concerns about a potential decline in ovarian reserve
(AMH). Iranian studies have reported a high incidence of these disorders. In
men, damage to the blood-testis barrier, viral orchitis, and systemic
inflammation have led to significant reductions in sperm concentration,
motility, and morphology, as well as an increased sperm DNA
Fragmentation Index (DFI). Furthermore, numerous cases of secondary
hypogonadism have been documented.

Conclusion :Long COVID poses a serious threat to reproductive health. Its
immunopathological complexities necessitate a meticulous approach to the
clinical monitoring of patients, including hormonal and gonadal function
assessments. In lran, research priorities should be directed towards
establishing a national registry, conducting prospective cohort studies, and
investigating the genetic predispositions of the Iranian population to
develop tailored, region-specific diagnostic and therapeutic protocols.

Keywords: COVID-19, long-COVID, Gynecology, reproductive
system
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Article Number 3

Autoimmune and Rheumatologic Disorders in
Post-COVID Syndrome

Abstract

Background: Post-coronavirus syndrome has posed challenges on various
specialties in recent years due to its diagnostic and therapeutic
complexities. This article summarizes the findings related to the
pathogenesis of autoimmune disease after COVID-19 infection in patients,
and then presents its rheumatologic symptoms and complications in
patients with general and specific symptoms.

Results: A variety of general and tissue-specific autoantibodies i produced
during COVID-19 infection and cause various symptoms in target organs.
The most significant antibodies include antinuclear antibodies,
antiphospholipid antibodies, and anti-ACE2 antibodies. COVID-19
infection has also caused a significant increase in the incidence of some
rheumatologic diseases such as rheumatoid arthritis. New-inset vasculitis
with severe and unusual clinical manifestations, as well as an increase in
fibromyalgia cases, are also common observations after contracting
COVID-19. The similarity between the general symptoms of post-corona
syndrome, such as fatigue and muscle and joint pain, and the symptoms of
rheumatologic diseases, makes it difficult to distinguish this condition
from new cases of the disease.

Conclusion: Paying attention to persistent or new symptoms in patients
who have recovered from COVID-19 infection and differentiating them
from symptoms of rheumatologic and autoimmune diseases is helpful in
managing post-coronavirus syndrome

Keywords: COVID-19, Long COVID, rheumatology, autoimmunity,
autoantibodies
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Article Number 4

Hematological complications of post-acute
COVID-19 syndrome (PASC)

Abstract

Background: Post-Acute Sequelae of COVID-19 (PASC), or Long
COVID, poses a major challenge to global healthcare systems with its
chronic, multi-system complications. Hematologic and thrombotic
disorders are a key and complex aspect of this syndrome, characterized by
a pathophysiology of chronic "thromboinflammation." The emergence of
the rare but fatal Vaccine-Induced Immune  Thrombotic
Thrombocytopenia (VITT) adds to this complexity.

Results: The pathophysiology of coagulopathy in PASC is rooted in a
vicious cycle of persistent endothelial injury, immune dysregulation
(including NETosis), low-grade chronic inflammation, and the formation
of fibrinolysis-resistant microthrombi. This process explains common
symptoms like fatigue, dyspnea, and brain fog. In contrast, VITT is an
acute immunological emergency requiring immediate and distinct
management (avoidance of heparin and administration of IVIG). Despite
strong pathophysiological evidence, clinical trials do not support the
routine use of prophylactic anticoagulants in outpatient PASC,
highlighting a critical evidence gap.

Conclusion: The proposed algorithm is based on risk stratification using
accessible biomarkers such as D-dimer and the neutrophil-to-lymphocyte
ratio (NLR). This approach recommends aggressive treatment for patients
with confirmed thrombosis but suggests a conservative strategy based on
monitoring and risk factor management for the majority of PASC patients
to avoid the risks of unnecessary treatment. Validation of this algorithm
requires prospective studies in the Iranian patient population.

Keywords: COVID, PASC, hematology, thrombosis, vaccination
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Article Number 5

Respiratory Manifestations of Long-COVID:
Immunological, Clinical, and Radiological
Aspects

Abstract

Background: Due to Background: Long COVID, or post-COVID-19
condition, is a multisystem syndrome with debilitating consequences
affecting millions worldwide. Given that the lungs are the primary site of
entry for the SARS-CoV-2 virus and the main site of injury during the acute
phase, respiratory complications are among the most common and
significant long-term outcomes of the disease.

Results: The pathophysiology of pulmonary sequelae in Long COVID is
complex, involving direct viral injury to epithelial cells, persistent
inflammation driven by a dysregulated immune response, and aberrant tissue
repair processes. The most common clinical manifestations include chronic
dyspnea and cough, often accompanied by objective abnormalities in
pulmonary function tests, particularly a reduced diffusing capacity for
carbon monoxide (DLCO). Radiological findings on high-resolution
computed tomography (HRCT) are diverse, encompassing persistent
ground-glass opacities (GGO), reticular patterns, and traction bronchiectasis,
which are indicative of chronic inflammation and potential fibrosis.
Vaccination has been shown to significantly reduce the risk of developing
Long COVID, and newer variants such as Omicron have been associated
with milder sequelae. In diagnostics, Artificial Intelligence (Al) holds
significant potential for the precise quantification of lung damage and
prediction of disease outcomes.

Conclusion: The respiratory complications of Long COVID represent a
significant health challenge that necessitates a deep understanding of the
underlying immunopathological mechanisms.  Structured, long-term
monitoring of patients is crucial for identifying progressive complications.
Although no specific targeted therapies currently exist, future research must
focus on identifying biomarkers and developing anti-inflammatory and anti-
fibrotic therapeutic interventions to address the needs of this growing patient
population.

Keywords: Long-COVID, Dyspnea, respiratory system, ground-glass
opacities
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Article Number 6

Psychological Complications after COVID-19
Infection

Abstract

Background: COVID-19 infection caused psychological complications via
direct and indirect effects on the nervous system. In addition to the
psychological pandemic, quarantine, grief,
unemployment, social and interpersonal factors, the SARS-2 virus caused
systemic inflammation and directly affected the nervous system, leading to

stress related to the

an increase in the prevalence of mental illnesses.
Results: Studies show that COVID-19 infection causes acute and long-term
neuropsychiatric complications by causing systemic inflammation, direct
penetration into the nervous system, disruption of the hypothalamic-
pituitary-adrenal axis, and induction of autoimmunity. These complications
usually manifest as depressed mood, insomnia, anxiety, irritability, memory
problems, chronic fatigue, post-traumatic stress disorder, and cognitive
impairment or brain fog. The high prevalence of these complications leads
to decreased productivity, reduced quality of life, and increased strain on the
health system. Suggested treatments for these complications include
psychotherapy, cognitive behavioral therapy, neurobiological and lifestyle
rehabilitation, and pharmacotherapy. Studies have also shown the positive
effect of anti-inflammatory drugs, such as celecoxib and famotidine, in
improving depression and anxiety after COVID infection, which reinforces
the role of inflammation in the neuropsychiatric complications of COVID.
Conclusion: Neuropsychiatric complications after COVID-19 are among
the most common problems after infection, causing reduced productivity
and numerous social problems. Although there is no definitive treatment for
these complications, a variety of behavioral, cognitive, antidepressant, and
anti-inflammatory treatments have been proposed
Keywords: COVID-19, depression, brain fog, neuroinflammation
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Article Number 7

Endocrine Dysregulation in Long-COVID Era

Abstract

Background: Beyond acute pneumonia and ARDS, COVID-19 due to
SARS-CoV-2 induces persistent multi-systemic sequelae. The endocrine
system is particularly vulnerable because endocrine tissues (pancreas,
thyroid, adrenals, hypothalamus, and gonads) express high levels of ACE2,
enabling direct viral entry, and are also prone to indirect injury via rich
vascularization, systemic inflammation, and endothelial dysfunction. This
review synthesizes molecular and immuno-inflammatory mechanisms
underlying endocrine involvement in post-COVID, with emphasis on new-
onset diabetes and worsening of pre-existing diabetes.

Results: Studies indicate a significantly elevated risk of incident diabetes
post COVID infection. In the pancreas, viral binding to ACE2 and
activation of TMPRSS2 facilitate entry; ACE2 down-regulation tilts Ang
II/AT1R signaling impairment, activating NF-kB and amplifying pro-
inflammatory cytokines. In parallel, glucocorticoid therapy—while
clinically indicated in severe disease—exacerbates hyperglycemia via
increased hepatic gluconeogenesis, impaired peripheral insulin signaling,
and reduced B-cell insulin secretion.

Conclusion: Proactive endocrine screening during post-COVID follow-up
is essential to mitigate individual and societal burden.

Keywords: COVID-19, Long COVID, Endocrine system, New-onset
diabetes, Insulin resistance
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Article Number 7

Post-COVID-19 syndrome in children

Abstract
Background: Post-Acute Sequelae of SARS-CoV-2 Infection (PASC)
syndrome, often known as "long COVID", is a complex multisystem
complication caused by SARS-CoV-2 infection that also widely affects
children and adolescents.
Results: The prevalence of PASC in children varies between 1 and 27%,
and risk factors such as older age, female gender, severity of acute
infection, history of multisystem inflammatory syndrome of childhood
(MIS-C), underlying diseases (such as asthma, allergies, and obesity), and
reinfection play a key role in its occurrence. Neurological manifestations
include brain fog, chronic fatigue, headache, mood and anxiety disorders,
while vasculitic manifestations often present as MIS-C with coronary and
other vascular involvement. Immunological mechanisms include chronic
systemic inflammation, dysregulation of T and B cells, excessive
activation of innate immune cells (such as neutrophils via NETosis and
macrophages via the STING pathway), production of autoantibodies, and
a tendency toward a Th2 response, which predisposes to exacerbation of
allergic reactions. New studies emphasize that PASC can significantly
impair children's quality of life and mental health by increasing the risk of
severe anxiety, depression, and sleep problems.
Conclusion:  Successful  management of PASC requires a
multidisciplinary approach, early diagnosis, supportive interventions, and
targeted therapies. With the emergence of new variants such as Omicron
and the effectiveness of vaccination in reducing the severity of PASC (up
to 50% in adolescents), the prognosis has improved, but the need for
longitudinal studies to develop novel treatments and prevention protocols
remains.
Kevwords: Post-COVID, Inflammation, Pediatrics, Pediatric
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Article Number 8

Musculoskeletal complications after COVID-19

Abstract

Background: COVID-19 is a systemic disease that, in some individuals,
leads to post-COVID syndrome (Long COVID)—a chronic condition
characterized by symptoms such as fatigue, myalgia, arthralgia, and low
back pain. These musculoskeletal manifestations arise from complex
pathophysiological mechanisms, including direct infection of muscle and
joint cells via ACE2/TMPRSS2 receptors, activation of autoimmune
responses (targeting muscle and cartilage), T-lymphocyte dysregulation
(reduced Treg and elevated TH17 cells), chronic inflammation driven by
cytokines such as IL-6 and TNF-a, mitochondrial dysfunction, microglial
activation in the central nervous system, and epigenetic modifications that
collectively sustain a state of chronic immune activation.

Results: Studies have consistently demonstrated that musculoskeletal
symptoms are highly prevalent among Long COVID patients. In an Iranian
study, 99% of patients reported at least one musculoskeletal symptom, and
50% experienced low back pain. Reduced physical activity, obesity, sleep
disturbances, and psychological conditions—further exacerbate these
symptoms. Conversely, structured rehabilitation programs incorporating
guided exercise, respiratory physiotherapy, and strengthening exercises have
led to significant improvements in cardiorespiratory function, muscle
strength, and overall quality of life.

Conclusion: Musculoskeletal disorders in post-COVID syndrome result
from a multifactorial interplay of inflammatory, immunological, and
metabolic pathways. Regular exercise, patient education, psychological
counseling, and management of comorbid factors (such as obesity and sleep
disorders) are integral components of effective patient care.

Keywords: Post-COVID, musculoskeletal disorders, low back pain,
rehabilitation, exercise therapy
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Article Number 9

From Crisis to Transformation: Lessons from
COVID-19 for Redesigning Health, Education,
and Research Systems

Abstract

Background: The COVID-19 pandemic, caused by the SARS-CoV-2
virus, presented an unprecedented challenge to global health systems,
revealing significant gaps in preparedness, policy-making, and rapid crisis
response. This analytical and critical review article examines the
challenges, experiences, and opportunities that emerged in three key areas:
education, research, and healthcare services during and after the
pandemic.

Results: The shortage of critical resources, such as ventilators and
intensive care unit beds, placed immense pressure on health systems,
highlighting the need for evidence-based prioritization frameworks and
ethical considerations. In Iran, the healthcare transformation plan
infrastructure played a pivotal role in crisis management, yet regional
disparities and the decline in the quality of chronic care, such as diabetes
management, posed significant challenges. The syndemic theory, which
emphasizes the synergistic effects of communicable and non-
communicable diseases, highlighted the necessity for integrated
approaches in health policy. Vaccine hesitancy, driven by misinformation
and distrust in institutions, disrupted public participation and underscored
the need to strengthen health literacy and transparent communication. In
the field of education, the shift to blended and online learning enhanced
the resilience of educational systems, but also introduced challenges such
as technological anxiety. Research faced barriers like logistical constraints
and ethical considerations, but digitization and flexible designs enabled
the continuity of studies.

Conclusion: The lessons learned from this crisis, including the
importance of transparent accountability, integrated management, and
interdisciplinary collaboration, provide a foundation for redesigning
resilient and equitable health systems. These experiences should be
translated into policies to ensure preparedness for future crises.

Keywords: COVID, intensive care, vaccination, long-CO
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