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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: The correlation between viral infections and 

the onset of autoimmune conditions has long attracted the 
scientific community. With the COVID-19 pandemic impacting 
the world like never before, we have a unique chance to better 
understand this complex disease and uncover its origin. In light 
of this, we performed a systematic review of the incidence and 
prevalence of newly diagnosed autoimmune diseases following 
the COVID-19 pandemic.

Methodology: We undertook an extensive literature review 
from 2012 to 2023, by using electronic databases such as 
Medline, Web of Science, PubMed, Cochrane Library, and 
supplementary sources like scholarly articles. Our review 
encompassed various types of studies, including trials, 
commentaries, and editorials. To evaluate bias, we adopted a 
recommended approach, employing a two-part tool to scrutinize 
five distinct domains: selection bias, performance bias, attrition 
bias, selective reporting, and other biases. 

Results: In this review, a total of 14 studies were incorporated. 
On the basis of the findings of the present investigation, the 
average age of included patients was approximately 56.13 years, 
and the maximum were male. After the, meticulous examination 
we stated that there was a significant increase in inflammatory 
biomarkers, including ferritin, C-reactive protein (CRP), lactate 
dehydrogenase (LDH), D-dimer and Interleukins IL-6. The 
majority of patients had an elevated level of CRP.

Conclusion: We conclude that there is a strong association 
between COVID-19 and a higher risk of various types of 
autoimmune diseases. In order to develop effective plans for 
the current pandemic as well as the post-pandemic period that 
follows, healthcare providers must recognize these autoimmune 
manifestations.

Key words. COVID-19, Inflammatory disease, auto-immune 
disease, Biomarkers, Post-COVID-19.
Introduction.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is an (Ribonucleic acid) RNA virus, that is responsible 
for the COVID-19 infection. This illness is known as 
coronavirus disease 2019 [1]. According to a recent World 
Health Organization (WHO) report published on January 19, 
2024, JN.1 is the most reported variant of interest (VOI) noted 
in approximately 71 countries worldwide at the time of writing 
[2]. Moreover, looking at the previous scenario, COVID-19 has 

evolved into a major health crisis all over the world. There were 
more than 768 million confirmed cases of COVID-19 reported, 
with 6.9 million deaths globally [3]. During the pandemic, both 
waves of COVID-19 infection, including the first and second 
waves of COVID-19 infections, have resulted in significant 
global losses in terms of morbidity, mortality, as well as GDP, 
and are probably to continue as newer variants emerge [4]. 

Emerging COVID-19 mutant strains pose ongoing challenges 
for healthcare systems. However, the immune response of the 
host cell to the coronavirus remains largely consistent across 
variants, characterized by an over expression of inflammatory 
markers. This reaction involves an over production of pro-
inflammatory cytokines and chemokines, thereby exacerbating 
pulmonary inflammation [5]. As COVID-19 cases rise globally, 
we are learning more about the disease. Due to the global 
vaccination program, the mortality rate among individuals 
infected with COVID-19 is decreasing nowadays [6]. However, 
we are still witnessing significant morbidity, marked by rising 
rates of post-COVID-19 autoimmune and inflammatory 
diseases. It is yet unclear what processes underlie the link 
between viruses and autoimmunity.

 According to reports, COVID-19 exhibits immunological 
characteristics akin to autoimmune disorders, including 
dysregulation of B and T cells, along with abnormal activation 
of mature natural killer cells including both i.e., CD8+ T cells 
[6,7]. Moreover, exposure to SARS-CoV-2 infection may lead 
to abnormal immune response or dysregulation and increased 
levels of inflammatory cytokines such as C-reactive protein 
(CRP), ferritin, lactate dehydrogenase (LDH), D-dimer, and 
Interleukins IL-6. Some investigations have described examples 
of autoimmune diseases that occurred after encountering SARS-
CoV-2 [8,9]. 

Similarly, some other investigations revealed, the number of 
instances with Kawasaki-like disease, which is currently known 
as multisystem inflammatory syndrome in children (MIS-C), 
has significantly increased during the COVID-19 pandemic [1]. 
Several case reports have indicated the onset of Guillain-Barré 
syndrome following SARS-CoV-2 infection. Additionally, 
instances of psoriasis and systemic lupus erythematosus 
triggered by COVID-19 have been documented [10]. 

New information points to a possible connection between 
COVID-19 and a higher chance of autoimmune diseases. The 
objective of this systematic review is to investigate in detail 
the incidence and prevalence of newly identified autoimmune 
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disorders that occur after infection with COVID-19. Furthermore, 
we want to clarify any plausible underlying processes that could 
be involved in this correlation, with an emphasis on immune 
system dysregulation and the overproduction of inflammatory 
markers in particular.

The review's goal is to investigate not only the frequency of 
autoimmune disorders that have arisen after COVID-19 but also 
any potential underlying mechanisms that may be involved, such 
as immune system dysregulation and an excessive production of 
inflammatory markers.

Therefore, the present systematic review aims to meticulously 
analyse the existing literature to clarify the correlation 
between Covid-19 and autoimmune disorders. We attempt 
to determine whether Covid-19 possesses the potential to 
instigate autoimmune conditions, thereby shedding light on this 
complicated relationship.
Methodology.

The review technique was developed under the guidance of 
the Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P) declaration. All modifications 
made to the protocol were duly recorded and documented.
Search strategy.

A thorough and comprehensive literature search was 
carried out across various databases, namely Google Scholar, 
PubMed, the Cochran library, Scopus, Web of Science, 
Embase, and Wiley. The process of selecting studies adhered 
to pre-established inclusion criteria, which were attained by 
carried out a search employing usual MeSH terms. The search 
parameters encompassed terms such as “COVID-19 infection’ 
“autoimmune disorder” “Inflammatory Response” “Multisystem 
Inflammatory Syndrome and Autoimmune Diseases” “post-
acute sequelae of SARS-CoV-2 infection” “Sense the beginning 
of Cytokine Storm” “High risk of autoimmune diseases after 
COVID-19” and “Severity of the Disease and the Vaccination 
Status”.
Inclusion Criteria:

• Studies reporting on individuals with a history of COVID-19.
• Studies documenting the occurrence of new autoimmune 

diseases.
Exclusion Criteria:

• Studies lacking information on autoimmune diseases.
• Case reports or studies with small sample sizes.
• Studies not published in English.

Study Selection:
1. Using inclusion/exclusion criteria, evaluate the relevancy of 

titles and abstracts.
2. Retrieve full texts of potentially relevant studies for detailed 

evaluation.
3. Employ a systematic approach, involving at least two 

independent reviewers for study selection.
Statistical Analysis.

We first conducted a database search and then grouped the 
chosen articles into an Excel spreadsheet. Then, we removed 
any articles that were duplicates. Next, the full-text publications 
and abstracts were examined separately by two authors. Both 

authors meticulously reviewed each of the publication that 
were chosen for this study before deciding which ones to use. 
Additionally, we evaluated the included studies using Revman 
5.4 to analyze risk of bias, study design, and methodological 
quality.

The asterisk (*) in the image probably serves as a cue that 
further information or explanations may be found in the legends 
or footnote sections of the picture. In academic writing, it is 
customary to use these symbols to direct the reader to further 
information about the figure.

This stage, which involves excluding 260 reports, is an essential 
component of the systematic review procedure. Upon doing a 
preliminary, comprehensive search across many databases and 
other sources, researchers often get a substantial quantity of 
possibly relevant papers. All of this research may not, however, 
fit the precise inclusion and exclusion criteria established for 
the review.

A total of 312 papers were evaluated for inclusion in our 
systematic review on the basis of their titles and abstracts. 260 of 
these reports were eliminated for a variety of reasons, such as:

1. study that did not fit the predefined review inclusion criteria, 
such as not reporting pertinent results, not addressing the study 
topic, or not including the target population.

2. Research that satisfied the criteria for exclusion, such as case 
studies, editorials, meta-analyses, or clinical recommendations, 
since they may not include primary data that is relevant to the 
review.

3. Research that overlapped or were duplicates of other 
included research, so as to prevent data double counting.

4. Research that did not meet the required language and 
availability standards, was not published in English, or was not 
available in full text.

Documenting the rationale behind each screening stage's 
exclusion of a study is a common procedure in systematic 
reviews. This openness reduces bias in research selection and 
guarantees the review process is repeatable.
Results.

In the present systematic review, 427 studies were primarily 
screened and reviewed on the basis of their title and abstract. 
Following this screening, 312 studies were excluded. Then, 
approximately a total of 52 full-text articles or studies were 
assessed for eligibility, leading to the exclusion of 38 articles. 
The exclusion criteria were applied based on article type, 
including studies lacking information on autoimmune diseases, 
case reports or studies with small sample sizes, letters to the 
editor, reviews, meta-analyses, and studies not published in 
English. Additionally, studies were excluded based on the 
population under study (cases not meeting the case definition 
for COVID-19 and other viruses). 

After this thorough examination process, 14 studies were 
selected for the present systematic review on the basis of 
previously described inclusion and exclusion criteria, as 
represented in Figure 1. In this review, Table 1 provides 
comprehensive details regarding the study and patient 
characteristics of the included studies. The following Figures 2 
and 3 offer a summarized assessment of the risk of bias for the 
prevalence of studies conducted.
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In the present investigation, all the published articles were 
selected from the last 5 years, between 2019 to 2024. Among 
the selected studies as sample size, 5 studies were conducted in 
China [11-15]. Similarly, 5 studies were from the India, [16-20] 
2 studies were conducted in the Seria [21, 22] and 1 each in 
Brazil and Turkey [23,24]. Overall, the studies included 5219 
cases of COVID-19 infection. 
Inflammatory Marker Levels in Patients with COVID-19:

The overproduction of inflammatory markers and immune 
system dysregulation are two suggested reasons for the possible 
development of autoimmune diseases after COVID-19. An 
overview of the inflammatory marker values reported in the 
included studies is provided in Table Interestingly, most studies 
found that COVID-19 patients had higher than normal levels 
of indicators such as ferritin, lactate dehydrogenase (LDH), 
D-dimer, interleukin-6 (IL-6), and C-reactive protein (CRP). 
These results provide context for the possible association 
between COVID-19 and an elevated risk of autoimmune illnesses 
and support the theory of immunological dysregulation."
Demographic features and laboratory outcomes: 

On the basis of the findings of the present investigation, 
the mean age of study participants was 56.13 years, and the 
maximum were male. A total of 5239 research participants were 
examined in this analysis. Among the trials reporting gender 
information, 12 investigations were conducted exclusively on 
male subjects, with a total of 1603 participants. Similarly, 8 
research studies, totalling 717 participants, specifically focused 
on female participants. However, within the context of this 
systematic review, one study included a distinctive cohort of 
2919 children. Furthermore, the results of the routine laboratory 
investigation show in Table 1 that, there was a significant 
increase in inflammatory biomarkers, including ferritin, CRP, 
LDL, D-dimer, and interleukin-6 (IL-6). The majority of 
patients had an elevated level of CRP.

Interpretation of Table 1: Study Design and Inflammatory 
Markers with an emphasis on research design and the prevalence 
of inflammatory markers, Table 1 provides an overview of the 
salient features of the studies that are part of this systematic 
review.

Study Design: Every featured study is classified as either a 
cross-sectional, retrospective cohort, prospective cohort, or 
case-control study in the "Study Design" column. Readers may 
better grasp the approach used in each research study by using 
this categorization.

Cohort Studies: These studies track groups of people 
throughout time to find out when autoimmune disorders emerge. 
The subjects are either COVID-19 patients or healthy controls. 
While prospective studies gather data as the investigation 
moves forward, retrospective cohort studies examine data that 
has already been acquired.• Cross-sectional studies: These 
investigations look at a population at one particular moment 
in order to get a quick picture of the connection among 
inflammatory markers and COVID-19. They are unable to 
establish causal correlations, however. 

Case-Control Studies: This research examines possible risk 
factors, such as a history of COVID-19 infection, by comparing 
people with a particular illness (autoimmune disease) to a 

Figure 1. PRISMA flowchart for the present systematic review.

Figure 2. Representing the risk of bias of included studies.
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Author Patients 
(M/F) Mean Age Country Symptoms Inflammatory markers (mean value) Comorbidities Study Design

IL-6 (pg/
mL)

LDH 
(U/L)

CRP 
(mg/L)

Ferritin 
(ng/mL)

D-dimer 
(ng/mL)

Du Y, et al. 
(2020) [11] 85 (62/23) 65.8 China

fever, coughing, 
or shortness of 
breath

- -
107.259 
± 
117.215

- 5.159 ± 
4.679 - Retrospective 

cohort study

Sun Y, et al. 
(2020) [12] 63 (0) 47 China

fever, coughing, 
or shortness 
of breath, 
Dizziness, Sore 
throat, headache

18.50 ± 
20.03 - 19.53 ± 

35.94 2.45 ± 2.48 1.97 ± 1.83 - Retrospective 
cohort study

Zhou F, et al. 
(2020) [13]

191 
(119/72) 56.0 China fever, cough, 

and dyspnea
7.4 (5.3–
10.8) - -

722.0 
(377.2–
1435.3)

1.96 (0.52–
7.43)

Coronary heart 
disease, Chronic 
obstructive 
lung disease, 
Carcinoma, 
Hypertension

Retrospective 
cohort study

Wang Y, et al. 
(2020) [14] 344 (0) 64 China

Fever, cough, 
Fatigue, 
Diarrhea, 
Dyspnea, 
Anorexia

27.2 (5.9–
60.1)

338 
(237–
491)

55 (14–
106) - 1.3 (0.5–

5.0) - Retrospective 
cohort study

Açıksarı G, et 
al. (2021) [15]

223 
(118/105)

59.70 ± 
19.01 China - - - 5.2 (1.3-

10) - - - Retrospective 
cohort study

Soni SL, et al. 
(2021) [16] 114 (66/48) 33.5 yr India

fever, cough, 
sore throat, nasal 
congestion, 
malaise and 
headache

- - 2.1 (0.8-
5.4)

90 (40.5-
200.5) -

Hypertension, 
diabetes, 
elevated levels 
of inflammatory 
markers including 
CRP, ferritin 
and LDH, renal 
dysfunction and 
high creatine

Cross-
sectional study

Gautam S, et 
al. (2023) [17] 100 (0) 55.6 ± 

15.3 years India

Fever, 
Cough with 
Expectoration, 
Vomiting, Body 
ache, Loss of 
taste, loss of 
smell

33.22 ± 
55.35

361.20 
± 
109.63

49.56 ± 
53.58

499.98 ± 
305.63

854.65 ± 
770.20

Hypertension, 
DM, Coronary 
Artery Disease, 
Chronic Kidney 
Disease (ACD), 
Chronic 
Obstructive, 
Pulmonary 
Disease (PD), 
Chronic Liver 
Disease (CLD)

Prospective 
cohort study

Banerjee A, 
et al. (2022) 
[18]

(n=94) 
(51/43) 
(Non-
severe 77)

58.79 ± 
12.95 India fever, cough, 

myalgia - - 75.17 ± 
70.31

567.95 ± 
370.95

578.59 ± 
440.36 - Retrospective 

cohort study

17 (severe) 64.82 ± 
14.07 - - 129.67 ± 

92.06
890.62 ± 
365.03

1010.79 ± 
733.61 -

Singh P, et al. 
(2022) [19]

2919 
(Children) 
(0)

62.5 
(16.25, 
120) 72.73 
± 57.68 
(Months)

India

fever, cough and 
fast breathing, 
gastrointestinal 
symptoms

- - 41.5 (5–
145.75)

579 (335–
1128)

1032 (542–
1050)

Tuberculosis, 
hematological 
malignancy and 
malnutrition

Cross-
sectional study

Ahirwar AK, 
et al. (2022) 
[20]

Survivor 
(n=382) 
(236/146)

42 ± 17 India - 10, 3–30 
(n=35) - 4, 1–20 

(n=140) - 0.1, 0–0.12 
(n=381) - Retrospective 

cohort study

Non-
survivor 
(n=18) 
(15/5)

65.7 ± 13 95, 51–190 
(n=18) -

150, 
93–1,755 
(n=17)

-
2,940, 
548–3,935 
(n=18)

-

Kessel C, et 
al. (2021) [21] 86 62 (50–67) Serbia

hypoxia and 
pneumonia, 
fever, cough, 
dyspnea, rapid 
breathing

- - - - - - Cross-
sectional study

Table 1. Representing the study characteristics and inflammatory biomarkers.
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Milenkovic 
M, et al. 
(2022) [22]

318 (219/99) 69 (60-77) Serbia -
110.8 
(44.1-
399.6)

- 88 (53.8-
191.5)

822 (415.5-
1478)

829 (497-
2759.5) - Retrospective 

cohort study

Menezes DC, 
et al. (2023) 
[23]

215 (77/138) 49.6 ± 
12.7 Brazil

fatigue, dyspnea, 
and muscle 
weakness 
and abnormal 
metabolic profile

- - 27 (12.5) 176.5 ± 
159 - Hypertension, 

obesity
Cross-sectional 
study

Mahfuz T, 
et al. (2023) 
[24]

COVID-19 
group 
(n=45) 
(25/20)

52 (33–
63) Turkey - - -

63.6 
(31.7–
137)

396.7 
(240.8–
975.3)

1.65 
(0.84–
2.72)

- Case-control 
study

Healthy 
group 
(n=40) 
(22/18)

50 (32–
64) - - 3 (2.42–

3.7)

179.9 
(134.9–
205.4)

0.17 
(0.12–
0.25)

-

Footnote: C-reactive protein (CRP), ferritin, lactate dehydrogenase (LDH), D-dimer, and Interleukins IL-6, Chronic Kidney Disease (ACD), 
Diabetes mellitus (DM), Pulmonary Disease (PD), Chronic Liver Disease (CLD), coronavirus disease 2019.

control group who does not have the condition. Inflammatory 
Markers: Each of the inflammatory markers, including IL-6, 
LDH, CRP, ferritin, and D-dimer, has a column in the table 
with its corresponding unit (pg/mL, U/L, mg/L, ng/mL). 
The inflammatory response of the body is indicated by these 
markers. Readers may evaluate if COVID-19 individuals have 
inflammation and how severe it could be based on the provided 
results from the included research.

Consolidated Interpretation: It may be easier to comprehend 
the data by taking into account the inflammatory marker levels 
as well as the research design. A retrospective cohort study, 
for instance, that showed considerably higher levels of IL-6 
in COVID-19 patients than in healthy controls (with units 
supplied) raises the possibility of a link between COVID-19 
and an increased inflammatory response. Yet, there may be 
difficulties in adjusting for confounding factors due to the 
retrospective nature of the research design.
Outcomes of risk of bias: 

RevMan software version 5.4 was used to analyse the risk of 
bias in the present study. With regard to selection bias (creation 
of a random sequence), performance bias (blinding of cases 
and staff), attrition bias (incomplete results data), selective 
reporting (reporting bias), and other biases, we evaluated 
individual studies according to various domains as well as 
criteria and classified them as having low, unclear, or high risk. 
The overall risk valuation for each of the 11 included research 
studies was represented as low risk (+), high risk (-), or unclear 

risk (?), as depicted in Figure 2. We provided a comprehensive 
overview of the risk of bias. Importantly, we identified serious 
methodological inadequacies in at least one bias domain across 
all the studies. Among the most concerning issues were the 
inadequacy or absence of randomization (resulting in a high risk 
of 9/84 = 10.71% of the trials), low-risk blinding of outcome 
assessors (noted as a low risk of 50/84 = 59.52% of the trials), 
and an unclear risk of 29.76% (unclear risk of 25/84 = 29.76% 
of the trials) as illustrated in Figure 3.
Discussion.

The main purpose of the systematic review was to examine the 
potential connection between COVID-19 and the heightened 
susceptibility to autoimmune diseases. Although the incidence 
and severity of newly identified autoimmune illnesses after 
COVID-19 were the main emphasis, it is crucial to comprehend 
the underlying processes that might be involved in this 
connection.

"This systematic review did not do a meta-analysis of 
inflammatory marker levels; nevertheless, Table 1 provides an 
extensive overview of the reported levels of markers, including 
CRP, ferritin, LDH, D-dimer, and IL-6, in the included studies. 
Numerous studies have shown that COVID-19 patients 
have higher levels of these markers, which may indicate 
immunological dysregulation and the ensuing inflammatory 
response. These results provide credence to the theory 
explaining the higher risk of autoimmune diseases that follows 
COVID-19 infection."

Figure 3. Representing the percentage of risk of bias.
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Make it clear that the study's innovation is in its thorough 
investigation of the relationship between COVID-19 and 
the elevated risk of autoimmune diseases, including data on 
prevalence as well as possible underlying processes, such as the 
function of inflammatory markers.

This systematic study is interesting since it thoroughly 
examines the relationship between COVID-19 and a higher risk 
of autoimmune illnesses. This review offers a comprehensive 
understanding of this complex relationship by combining data 
on the prevalence of newly diagnosed autoimmune diseases 
after COVID-19 with insights into the potential underlying 
mechanisms, such as immune system dysregulation and the 
overproduction of inflammatory markers. Inflammatory marker 
levels have been found in COVID-19 patients, which supports 
the suggested mechanistic relationship and emphasises the need 
for identifying and treating these immune-related symptoms in 
the clinical care of COVID-19.

While inflammatory markers were not the subject of a meta-
analysis, Table 1's presentation of these markers provides a 
descriptive analysis of the included studies, emphasising the 
increased levels seen in COVID-19 patients.

One of the theories is that autoimmune disorders might arise 
as a result of immune system dysregulation and excessive 
production of inflammatory markers. Our goal in providing the 
inflammatory marker levels in COVID-19 patients was to lay 
the groundwork for comprehending the relationship between 
COVID-19 and autoimmune illnesses by offering data in favour 
of this plausible mechanism.

In addition, a thorough literature search and assessment of 
several studies, particularly those that reported inflammatory 
marker levels in COVID-19 patients, were part of the review 
process. Although these indicators were not the subject of a 
particular meta-analysis, Table 1's presentation of the data 
from the included studies provides a descriptive overview that 
emphasises the heightened levels of inflammatory markers seen 
in COVID-19 patients.

In the present systematic review, we investigated the 
prognostic value of over production of inflammatory markers 
such as ferritin, LDH, IL-6, D-dimer, and CRP in COVID-19 
cases and their association with autoimmune disorders. The 
activation or overexpression of these inflammatory markers is 
referred to as “cytokine storm” or “cytokine release syndrome,” 
which results in autoimmune disorders. COVID-19 infection 
can lead to a range of immune-related complications affecting 
different organs, including the spinal cord, nerves, and skin. 
Additionally, it can trigger systemic immune dysfunction or 
inflammation, leading to conditions such as hemophagocytic 
lymphohistiocytosis (HLH), vasculitis, or Guillain-Barré 
syndrome [25,26]. Therefore, the results of this review 
showed that, the above-mentioned inflammatory markers were 
significantly associated with the survival of patients in severe 
cases of COVID-19. Our study specifically highlights that, 
a raised level of inflammatory markers investigated during 
admission could predict the severity of the disease, which plays 
a vital role in the management of SARS-CoV-2. 

In this current investigation, we have conducted a 
comprehensive review of the existing published literature 

to thoroughly examine the clinical features and management 
strategies associated with COVID-19. Our analysis has yielded 
noteworthy findings, which are succinctly summarized as follows:

1) The average age of affected individuals was determined to 
be 56.13 years.

2) The majority of the cases were male, and the majority of the 
symptoms were fever, cough, shortness of breath, dyspnea, sore 
throat, vomiting, gastrointestinal symptoms and an abnormal 
metabolic profile.

3) The inflammatory markers, including D-dimer, IL-6, LDL, 
ferritin, and CRP, were significantly elevated with autoimmune 
disorder or organ dysfunction. These routine laboratory 
investigations are consistent with previous research work done 
by Jain P, et al. [27], Wang D, et al. [28], Saluja M, et al., [29] 
and Tjendra Y, et al [30].

According to a study performed by Saeed GA et al. [31] higher 
levels of inflammatory markers, including CRP, procalcitonin, 
IL-6, and D-dimer levels, have been associated with mortality 
and poor outcomes among COVID-19 cases. These results were 
similar with a study reported by Sun Y et al. [12] according 
to them, raised the level of IL-6, indicating the presence of a 
hyperimmune inflammatory disorder that leads to mortality or 
morbidity among COVID-19 cases. Further discoveries from 
their investigation revealed significant predictors of disease 
severity. According to their analysis using a binary logistic 
regression model, three factors stood out: C-reactive protein level 
(odds ratio [OR] 1.073, with a CI ranging from 1.013 to 1.136; 
p = 0.017), CD8 T lymphocyte counts (OR 0.989, CI 0.979–
1.000; p = 0.043), and D-dimer levels (OR 5.313, CI 0.325–
86.816; p = 0.241). These findings suggested that variations 
in these biomarkers could independently forecast the severity 
of the disease. On the other hand, an additional investigation 
by Liu et al., [32] concluded that organ failure in COVID-19 
is mostly linked to immune-mediated processes, which are 
comparable to those in autoimmune illness, after comparing the 
immunological response in both conditions. According to Table 
1, it was stated that, COVID-19 was associated with increased 
risks of all autoimmune diseases, and it was also associated with 
a higher fatality rate among infected patients. According to the 
recent study conducted by Verdoni L, et al. [33] and Salah NB, 
[34] et al., the incidence of Kawasaki-like disease, in modern 
terms referred to as MIS-C, has been observed to increase 
during the COVID-19 pandemic. Similarly, Bonometti R., et al. 
[35] also reported that, autoimmune diseases such as systemic 
lupus erythematosus and psoriasis have also been observed 
among COVID-19 patients.

We proposed that, in COVID-19, prolonged inflammation 
might encourage the production of antibodies by the immune 
system against self-antigen-like viral antigens. A cross-
reactive response against both self- and non-self-antigens could 
result from this. Furthermore, immunological dysregulation 
and hyperstimulation carried on by COVID-19 variant may 
exacerbate disruptions in the environment and might result in 
illness in individuals who are at risk. A study done by Canas 
CA. [36] suggests that COVID-19 may cause autoimmune 
diseases by unexpectedly affecting both acquired and innate 
immunity, which can result in a loss of self-tolerance, as well as 
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by inducing an improper reconstitution of the immune system 
in people who are already prone to autoimmunity. Therefore, it 
is essential to recognize the overexpression of the inflammatory 
response, especially in COVID-19 patients. Thus, we suggested 
that anti-inflammatory therapy must be needed at the right time 
to reduce forthcoming complications.
Conclusion.

In summary, our initial findings strongly indicate a 
substantial link between COVID-19 and a higher risk of 
different autoimmune diseases. Recognizing these autoimmune 
manifestations is imperative for healthcare professionals to 
mount effective responses during the current pandemic and 
in the extended post-pandemic period. As we navigate these 
challenges, it becomes increasingly crucial to delve into the 
potential impact of vaccination on the incidence of autoimmune 
diseases, which suggests the way for comprehensive studies in 
the future.
Limitations.

1. The limited number of sample sizes and most of the 
comparative studies having limited follow-up periods, therefore 
we fail to provide long-term clinical outcomes for the study 
participants. 

2. The present review was limited to articles published only in 
English language.
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