
* Corresponding author: Narges Bahi-Jaber 

Copyright © 2024 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0. 

Ultra-low doses of microARNs restore a strong immune response in patients with 
Chronic Active Epstein-Barr Virus infection (CAEBV) 

Narges Bahi-Jaber * and Gilbert Glady 

European Bio Immune (G)ene Medicine Association (EBMA), 29 rue Charles Sandherr, Colmar, France. 

International Journal of Scholarly Research and Reviews, 2024, 04(01), 001–008 

Publication history: Received on 07 November 2023; revised on 02 January 2024; accepted on 05 January 2024 

Article DOI: https://doi.org/10.56781/ijsrr.2024.4.1.0071 

Abstract 

Chronic active Epstein-Barr Virus infection (CAEBV) is an abnormal response of the immune system to EBV infection, 
characterized by the absence of anti-EBNA (EBV Nuclear Antigens) IgG and associated with chronic fatigue and several 
immune related diseases. We present here an innovative therapeutic approach of CAEBV based on the use of ultra-low 
doses of non-coding RNAs (ncRNAs) involved in the host-virus interaction. We performed a retrospective study on 
26 patients treated with our remedy. All the patients expect one developed positive EBNA IgG within eighteen months 
of starting treatment. Among the 25 cases that seroconverted, 75% report a significant improvement of their symptoms, 
especial of chronic fatigue. This study gives the proof of the efficiency of ultra-low doses of ncRNAs in restoring a strong 
immune response against EBV. More generally, this therapeutic approach can potentially be used in almost all 
pathologies.  
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1 Introduction 

Everyone knows about the Epstein-BarrVirus ... or at least thinks they know about it, because this double-stranded DNA 
human virus belonging to the Herpesviridae family is present worldwide and about 95% of the adult population has 
antibodies against EBV (1). Its transmission through saliva makes it highly contagious. Due to its high prevalence, first 
exposition occurs in childhood where it is usually asymptomatic (2). When it occurs later in life, 30% to 50% cases 
manifest clinically as infectious mononucleosis (IM), characterized by fever, lymphadenopathy and pharyngitis (3) that 
spontaneously heals in few weeks. As many other herpes viruses, EBV is associated with several pathologies like 
autoimmune diseases among which SLE, multiple sclerosis, Sjögren’s syndrome, and systemic sclerosis (4) and various 
malignancies such as nasopharyngeal carcinoma, gastric carcinoma and Burkitt's lymphoma (5). But many years of 
clinical practice have enabled us to identify many other symptoms and syndromes that can be linked to this virus. 

EBV infection associated immune response results in the production of antibodies among which EBV-Capsid Antigen 
(VCA) IgG and IgM, and EBV Nuclear Antigens (EBNA) IgG are routinely detected in patient’s sera. Classically, recent 
infection is characterized by positive VCA IgM and IgG, more or less positive EA-IgG and negative EBNA IgG, whereas 
the presence of VCA IgG and EBNA IgG without VCA IgM is typical of past infection (table 1).  

However, some atypical serological patterns may occur with negative EBNA IgG despite positive VCA IgG and negative 
VCA IgM. Those cases are considered as a chronic active Epstein-Barr Virus (CAEBV) infection syndrome (6). This 
pathology, also known as chronic mononucleosis, is characterized by chronic fatigue, recurrent fever attacks, 
lymphadenopathies, and/or hepatosplenomegaly (7). Here again, our long experience as clinicians has enabled us to 
associate multiple clinical situations with this incomplete EBV immunization. And let's not forget that sometimes there 
can be no symptoms at all, just silence on the part of the organism... until the day when something changes and a 
pathology takes hold that can be difficult to control. 

Table 1 Different serological profiles following EBV infection.  

 VCA IgM VCA IgG EBNA IgG 

Recent infection  + + - 

Past infection - + + 

Chronic infection  - + - 

“+” means positive serology test, “-“ means negative serology test. 

EBV primary infects B-cells in the oropharynx and starts the lytic phase of infection that involves virus replication (8). 
During this phase, EBV expresses more than 100 genes (9). After acute infection, EBV establishes lifelong latency in 
memory B-cells and escapes immune response by silencing almost all viral genes (10). Epigenetic factors play an 
important role in the interaction between EBV and the host immune system. In a recent review, Shareena and Kumar 
highlighted the role of both virus and host DNA methylation in the regulation of lytic and latent genes as well as in the 
activation of oncogenic host cell’s phenotype (11). EBV is the first human virus that has been identified to produce 
microRNAs (miRNAs). EBV-encoded miRNAs interact with viral genes as well as with host genome. They enable infected 
cells to escape immune recognition by inhibiting the expression of viral antigens (12). EBV miRNAs also interfere with 
host cell’s messenger RNA (mRNA) to modulate immune cell activation, and are also involved in cell proliferation and 
apoptosis (13).  

Non coding RNAs (ncRNAs) constitute an innovative new therapeutic approach for almost all acute and chronic diseases 
(14–17). However, ncRNA therapeutics face several challenges like delivery method, nuclease-mediated degradation of 
nucleic acids and inoculation dose that are not fully elucidated (18). Ultra-low doses of ncRNAs constitute a promising 
alternative therapeutic way that has been already demonstrated in EBV associated pathologies (19,20) as well as other 
disorders like auto-immune diseases, allergies or viral infections (21–26).  

In this original paper, we aim to show how ultra-low doses of non-coding ARNs can restore a strong immune response 
against EBV, by acting in the epigenetic level to support B-cells producing anti-EBNA antibodies. For this goal, we 
present the results of a retrospective study on 26 patients presenting CAEBV and treated with a cocktail of ncRNAs at 
ultra-low doses. 
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2 Material and methods 

2.1 Identification of the ncRNAs implicated in the host-EBV interaction 

Regulatory non coding RNAs are a class of functional RNA that are not translated into protein. They can be classified 
into microRNAs (miRNAs), Piwi-interacting RNAs (piRNAs), small interfering RNAs (siRNAs), and long non-coding 
RNAs (lncRNAs) (see table 2).  

All EBV ncRNAs described to date are expressed during latency III as well as in infected B-cells. But a majority of all 
these EBV ncRNAs are also expressed in the other latency stages, thus demonstrating the importance of their 
contribution to maintaining the virus' latent state. Sequencing studies have identified 40 mature micro-RNAs within 
these EBV ncRNAs, which target different EBV and cellular transcripts. They are encoded in two genomic regions: BART 
and BHRF1 (figure 1).  

Table 2 Main non-coding RNAs with their known functions 

ncRNAs abbreviation Length 
(nt) 

Function 

Long non coding 
RNAs 

lncRNA > 200 Heterogeneous class. Involved in epigenetic modification and 
post-transcriptional processing 

Small interfering 
RNAs 

siRNA 20-25 Form complexes with Argonaute proteins. Operate through RNA 
interference (RNAi) pathway. Promote mRNA degradation 

Micro RNAs miRNA 21-24 Post-transcriptional regulation of gene expression. RNA silencing. 
May have an extracellular location 

PIWI-interacting 
RNAs 

piRNA 36-31 Epigenetic and post-transcripitonal gene silencing of 
retrotransposons in germ line cells 

 

 

Figure 1 EBV episome and BamH1 restriction map containing the BHFR1 and BARTs loci coding for the micro RNAs 
expressed by EBV. 
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Interestingly, EBV miRNAs can be transferred by secreted exosomes from infected cells. Thus, these miRNAs are 
potential factors for genome regulation of both infected and uninfected cells. 

Target identification studies have shown that multiple biological processes and cell signalling pathways can be 
regulated by viral miRNAs, most of which are also intrinsically regulated by cellular miRNAs (figure 2). Other functions 
include EBV-driven B-cell immortalization in vitro, and potentially, the development of cancer in vivo. 

 

 

Figure 2 After EBV infection, viral genome enters cell nucleus and circularizes in the latent phase. Viral miR-BARTs 
and miR-BHRF1 interfere with cellular messenger RNAs. From another side, viral proteins modulate cellular micro 

RNAs production. Therefore, infected cells protein synthesis is affected by viral microRNAs, inducing several 
dysfunctions. 

Another EBV strategy involves the activation of certain of its proteins to induce the expression of specific cellular 
microRNAs that may be players in the EBV life cycle.      

2.2 Formulation of the remedy according to the Bio Immune(G)ene MEDicine (BI(G)MED) method  

BI(G)MED formulations use molecular components in ultra-low doses to achieve a biomimetic action. Here, the dilutions 
used range from nanograms and picograms to femtograms and beyond. Indeed, it’s now well known that many cellular 
receptor and signalling systems can be engaged by very low doses of biochemical and biological component at 
concentration ranging from 10−18 to 10−24 M (27). 

These molecules, prepared at such high dilutions, then undergo a process of shaking to activate them. This succussion 
step allows the formation of Exclusion-Zones that could contain surface-specific information (28) in accordance with 
the principles of the ab initio molecular dynamics (29, 30). 

For each component of the remedy, the level of dilution is adapted to the desired effect according to the Hormesis 
concept. Applied at the molecular level, this concept has led to the formulation of the so-called law of inversion of action, 
according to which very low doses of a substance exert an opposing action to high doses, with all possible intermediates 
(31-34).  
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By this way, it becomes entirely possible to regulate all the disturbances affecting a cell's molecular behaviour, whether 
at genomic, epigenomic or proteomic level. This is the most effective way of restoring cellular homeostasis while 
constantly aiming for a biomimetic effect. 

The fundamental mechanism of BI(G)MED's mode of action thus becomes clearly apparent: the molecules activated as 
described above will provide the cell with regulatory information, enabling it gradually to modulate all the molecular 
signalling pathways disrupted in the context of a given pathology, and thus progressively to restore an appropriate 
cellular functioning. This places our method in the new scientific field of an informational approach to life and health 
(35, 36).  

2.3 Studied population  

All the patients came for consultation between 01/02/2020 and 30/06/2022 to the office of one of the seven BI(G)MED 
physicians involved in the study. Informed consent was obtained from all individual participants included in the study. 
They have been diagnosed with CAEBV by an immunofluorescence serology characterized by the absence of EBNA IgG. 
Patients undergoing antiviral, immunosuppressive or psychotropic treatment were excluded. All were offered 
treatment with the BI(G)MED formula during eighteen months or until the apparition of EBNA IgG. They have been 
monitored with a clinical interview and a serology every six months. In total, we have 26 cases. 

3 Results and discussion 

The studied population is composed of 7 males and 19 females. The average age was 52 years old. 16 cases presented 
chronic fatigue, 1 had an auto-immune disease. 9 cases were diagnosed as CAEBV during routine laboratory tests 
without specific symptoms.  

Among the 26 cases, only on case did not develop EBNA IgG. In other terms, 96% of the patients with CAEBV developed 
EBNA IgG after a treatment with our formula.  

For each case that seroconverted, we have evaluated the time between the beginning of the treatment and the first 
serology presenting positive EBNA IgG. The mean duration is 7,5 months with a minimum of 4 months and a maximum 
of 17 months. The median is 6,5 months. 42,3% of the cases seroconverted in the first 6 months of the treatment and 
80,7% in the first year (figure 3). 

 

Figure 3 Proportion of seroconversion after 6, 12 and 18 months (in %) 

Among the 16 patients with chronic fatigue, 12 cases (75%) report a disappearance of their symptoms. The case with 
auto-immune disease reports a clear improvement.  

Finally, we haven’t reported any side effect of the treatment among the 26 cases, which is the general rule for this type 
of treatment. 
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4 Conclusion 

Non coding RNAs constitute a highly promising therapeutic approach for almost all kind of diseases. Significant 
advances have been made in identifying the associations of ncRNAs with cancers, viral infections, immune diseases, 
cardiovascular diseases, biological development and other areas of medicine. However, to date, not more than five drugs 
have been FDA-approved despite the far great number of potential molecules already developed. This is mainly due to 
the non-specificity of microRNAs, each one being involved in the silencing of several hundred genes. There are a number 
of hurdles to overcome before lncRNA-based therapies can be routinely administered to the human population. Among 
which, we can mention vector delivery, off-target effects, toxicity mediation, immunological activation and dosage 
determination.  

With the Bio Immune(G)ene Medicine, we have developed a method to take advantage of the therapeutic potential of 
ncRNAs without adverse effects. Indeed, the use of ultra-low doses makes us part of the biomimetic medicine. The 
various molecules are used by cells at physiological or even sub-physiological doses. Our remedies help restoring the 
abnormal signaling pathways underlying the disease, thus promoting cellular self-regulation and enhancing 
homeostasis.  

In this paper, we have presented the results of a retrospective study on 26 cases of Chronic Active EBV infection (CAEBV) 
treated with a cocktail of ncRNAs at ultra-low doses. We have shown that only one person didn’t seroconvert in the 18 
months of treatment and that seroconversion was associated with an improvement of health condition in 75% of the 
cases.  

This study opens interesting perspectives in the treatment of chronic fatigue syndrome/myalgic encephalomyelitis 
(CFS/ME). CFS/ME prevalence is about 1%, with women approximately 1.5 to 2 folds higher than men , and is highly 
increasing since SARS-CoV 2 emergence. Indeed, it has been proven that EBV is strongly associated with Long Covid. 
The next step of this study would be to conduce a clinical study on patients suffering Long Covid. The small number of 
cases studied does not allow us to make similar observations concerning other chronic pathologies. 
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