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Introduction

The global impact of the COVID-19 pandemic has extended far beyond the
acute phase of infection. While most individuals recover from SARS-CoV-2 with
minimal long-term consequences, a significant proportion experience persistent
symptoms and immune abnormalities—collectively referred to as post-COVID
or long COVID syndrome. Among the various sequelae identified, immune
dysregulation has emerged as one of the most complex and clinically significant
challenges. This altered immune state, which may persist for weeks to months
following viral clearance, is characterized by chronic inflammation, impaired
immune surveillance, autoantibody production, and in some cases, the
reactivation of latent viruses. Understanding the nature of post-COVID immune
dysregulation is essential for developing effective diagnostic, therapeutic, and
preventive strategies for affected individuals [1].

Description

Post-COVID immune dysregulation arises from a multifactorial process
involving the innate and adaptive branches of the immune system. During acute
infection, SARS-CoV-2 triggers a robust and sometimes dysregulated immune
response, marked by elevated levels of pro-inflammatory cytokines such as IL-
6, TNF-a, and interferons. In certain patients, this response leads to a cytokine
storm, which contributes to tissue damage and multi-organ dysfunction.
However, even in patients who experience mild or moderate disease, the
resolution of inflammation is often incomplete. Studies have shown that many
post-COVID patients exhibit a sustained pro-inflammatory profile long after viral
clearance, including increased levels of IL-1(3, IL-17, and other inflammatory
mediators. This lingering immune activation is believed to underlie many of the
systemic symptoms reported, including fatigue, myalgia, cognitive dysfunction,
and gastrointestinal issues [2]. A notable feature of post-COVID immune
dysregulation is the presence of immune cell imbalances. Several reports have
documented persistent lymphopenia, particularly involving CD4+ and CD8+ T
cells, along with an expansion of exhausted or senescent T cell populations. B
cell dysfunction is also evident, with abnormal germinal center formation and a
skewing toward extrafollicular B cell responses, which may contribute to
autoantibody production. Indeed, autoimmunity has become a central concern
in long COVID, with a growing number of studies identifying autoantibodies
targeting nuclear antigens, phospholipids, and even interferons in patients with
lingering symptoms. These findings suggest that SARS-CoV-2 may act as a
trigger for autoimmune processes, particularly in genetically susceptible
individuals [3].
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The reactivation of latent viruses, such as Epstein-Barr Virus (EBV) and
Cytomegalovirus (CMV), further complicates the post-COVID immune
landscape. In many cases, this reactivation is accompanied by additional
fatigue, fever, and lymphadenopathy, exacerbating the clinical picture. Such
viral reactivation is thought to result from transient or persistent
immunosuppression, impaired interferon signaling, and immune exhaustion. In
addition, there is evidence that the gut microbiome and its interaction with the
immune system are disrupted in post-COVID patients, potentially contributing to
systemic inflammation and immune dysfunction through mechanisms involving
microbial translocation and endotoxemia [4]. Clinically, post-COVID immune
dysregulation presents significant diagnostic and therapeutic challenges. The
heterogeneity of symptoms and lack of standardized biomarkers make it difficult
to identify and stratify patients. Furthermore, therapeutic options remain limited.
Immunomodulatory  therapies such as corticosteroids, intravenous
immunoglobulin, and low-dose naltrexone have been explored in select cases,
but there is no consensus on a universal treatment strategy. Given the potential
autoimmune component, therapies targeting B cells or specific cytokine
pathways may hold promise, though more research is needed to define their
safety and efficacy in this context.

The long-term implications of post-COVID immune dysregulation remain
uncertain. There is concern that chronic immune activation may predispose
individuals to future autoimmune diseases, cardiovascular complications, or
even malignancies. Additionally, the psychosocial burden of chronic illness,
compounded by limited treatment options and incomplete understanding of the
syndrome, presents an ongoing challenge for both patients and healthcare
providers. Comprehensive, longitudinal studies are urgently needed to track
immune changes over time and to identify predictive markers of recovery or
chronicity [5].

Conclusion

In conclusion, post-COVID immune dysregulation represents a new and
evolving clinical challenge in the aftermath of the SARS-CoV-2 pandemic.
Characterized by persistent inflammation, immune cell dysfunction,
autoimmunity, and viral reactivation, this condition affects a diverse patient
population and contributes to a wide range of debilitating symptoms. As our
understanding of its mechanisms deepens, there is an urgent need to develop
precise diagnostic tools and targeted therapies to support recovery and prevent
long-term complications. Addressing this emerging aspect of post-viral iliness is
critical to fully confronting the legacy of COVID-19 and preparing for future
pandemics with similar immunological impacts.

Acknowledgment

None.

Conflict of Interest

None.


mailto:moalem.jess@gmail.com

Moalem J.

J Inflamm Bowel Dis, Volume 10:01, 2025

References

Huang, Chaolin, Yeming Wang, Xingwang Li and Lili Ren, et al. "Clinical features of
patients infected with 2019 novel coronavirus in Wuhan, China." Lancet 395 (2020):
497-506.

Vabret, Nicolas, Graham J. Britton, Conor Gruber and Samarth Hegde, et al.
"Immunology of COVID-19: Current state of the science." Immunity 52 (2020): 910-
941.

Guan, Wei-jie, Zheng-yi Ni, Yu Hu and Wen-hua Liang, et al. "Clinical characteristics
of coronavirus disease 2019 in China." N Engl J Med 382 (2020): 1708-1720.

Huang, Chaolin, Lixue Huang, Yeming Wang and Xia Li, et al. "RETRACTED: 6-
month consequences of COVID-19 in patients discharged from hospital: A cohort
study." Lancet 397 (2021): 220-232.

Cortinovis, Monica, Norberto Perico and Giuseppe Remuzzi. "Long-term follow-up of
recovered patients with COVID-19." Lancet 397 (2021): 173-175.

How to cite this article: Moalem, Jessica. “immune Dysregulation after
COVID-19: Emerging Challenges in Clinical Management.” J Inflamm Bowel Dis
10 (2025): 241.



https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.thelancet.com/journals/lancet/article/PIIS0140-67362030183-5/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-67362030183-5/fulltext
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.cell.com/immunity/fulltext/S1074-7613(20)30183-7?sf234181143=1
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJMoa2002032
https://www.nejm.org/doi/abs/10.1056/NEJMoa2002032
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32656-8/fulltext?mc_cid=9d5b60ee78&mc_eid=e828ba5545
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32656-8/fulltext?mc_cid=9d5b60ee78&mc_eid=e828ba5545
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32656-8/fulltext?mc_cid=9d5b60ee78&mc_eid=e828ba5545
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32656-8/fulltext?mc_cid=9d5b60ee78&mc_eid=e828ba5545
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.thelancet.com/article/S0140-6736(21)00039-8/abstract
https://www.thelancet.com/article/S0140-6736(21)00039-8/abstract
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802
https://www.nejm.org/doi/abs/10.1056/NEJM199011013231802

