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Introduction
Multiple Sclerosis (MS) is the most common demyelinating 

chronic inflammatory disease of central nervous system (CNS) with 
incidence of 90 in 100000 populations [1,2]. It has been reported 
that MS is a multifactorial disease medicated by the interaction 
of genetic and environmental factors [3]. Several studies have 
carried out to underlie the etiopathogenesis of MS, although 
many important questions are still remained to be elucidated on 
the role of immune system with development/progression of the 
disease [2]. There is growing body of evidence showing MS as an 
autoimmunity disorder with the role of cytotoxic T cells and Th1/
Th17 cells [4]. Several approaches have developed for modulating 
cellular immunity including corticosteroids, interferons, glatiramer 
acetate, natalizumab, mitoxantrone, alemtuzumab and fingolimod. 
Fingolimod is approved for treating MS, via trapping T lymphocytes 
in lymph nodes through ligation with sphingosine-1-phosphate 
receptor, leading to internalization of the receptor and preventing 
T cells from recruitment to CNS [5]. Moreover it has been suggested  

 
that this agent is able to inhibit cytotoxic T cells and thereby 
affecting arachidonic acid pathway [6], although several side effects 
have also reported such as lymphocytopenia leading to infections 
and hypertension, bradycardia, macular edema, fatigue, and 
headache [7]. Against this background, ELI-viscero 24 test analyses 
24 antibodies against auto antigens [8]. 

Methods

Case Presentation
A 32 year old male Iranian (fars) patient living in Tehran, with 

severe backache presented to familiar physician in 2012. He had no 
history of any immune related disorders or chronic diseases and 
no long term medication prescription. After physical examination, 
based on his symptom and history, he was misdiagnosed for a 
common backache and prescribed with a course of non-steroidal 
anti-inflammatory drugs and hot tub to relieve his pain, after which 
the problem was completely resolved for two years without any 
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Abstract 

Fingolimod is the first agent used for the treatment of relapsing-remitting multiple sclerosis. Here we report a case, who was diagnosed with 
multiple sclerosis, after receiving fingolimod treatment feels well except mild tingling in his hands and feet. Repeated cell counts using flowcytometery, 
showed that his T cell count using CD3 marker was progressively decreased (138/µL, compared to normal range of 955-2860/µL). Also his NK cell 
count using CD16 marker, showed 55.77 percent cells in his body, which was much more higher than normal range, suggesting the good condition 
of our patient at the time being. The CD34 marker known as the marker of hematopoietic progenitor cells was three folds higher than normal range. 
Interestingly ELI-viscero 24 test revealed autoreactivity against platelet and insulin surpassed, which was a concern for the patient about developing 
autoimmune disorders. Although our patient is now feels well, but his condition could be complicated in early future by many risk factors, in spite of 
dramatic drop in his T cells, and continuing to receive fingolimod may not be beneficial for him and other patients with this condition. Moreover it is 
suggestive that the present of high amount of NK cell might play a protective role and might serve to repair the lesions of CNS. 
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symptoms. In 2014 he represented to physician again suffering 
from severe backache, as well as pain in left leg, which caused 
difficulty in walking. These symptoms lasted more than a week and 
did not respond completely to medication. According to MRI, he was 
diagnosed with MS and then prescribed one week treatment with 
methyl prednisolone pulse, after which he was feeling well (Figure 

1). He had not had any symptoms for about one year. In 2015 the 
disease manifested again and this time he was prescribed with 
Interferon-β and after a short period with fingolimod. In the course 
of fingolimod treatment he feels well except tingling in his hands 
and feet, and pain in left leg, and also general feeling of weakness 
and nervousness. 

Figure 1: Patient’s individual auto-reactivity.

For the reason of uncomfortable tingling, he was referred to 
Farda Clinic. After medical consultation and performing routine 
laboratory tests, including complete blood count and flowcytome-
tery, it was revealed that he is lymphopenic with lymphocyte ab-
solute count of 510/µL, compared to normal range of 1530-3700. 
His T cell absolute count was as low as 138/µL and was dropping 
in subsequent tests. Also, his NK cell percent using CD16 marker 
was significantly higher than normal range of 5-19 percent and was 
55.77 percent. Another noticeable finding in flowcytometry tests 

was that the CD34 marker in his blood was higher than normal 
range (3.33 compared with normal range of less than 1 percent in 
lymphocytes). Besides, we carried out an ELI-viscero 24 test for 
him and it was revealed that his autoreactivity against platelet and 
insulin falls in high regions with values 41.3 and 40.9 respectively. 
All other cell counts including B cell count using CD20 marker were 
normal. In examination of pathogenic agents using immunologic 
tests, high Immunoglobulin G against Cytomegalovirus, herpes sim-
plex virus, and Epstein barr virus was detected (Figure 2).
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Figure 1: Patient’s individual auto-reactivity.

Discussion
MS is a complex and heterogenic disease. Some people have few 

and mild symptoms, while others might have severe symptoms, with 
different effectiveness of treatment. One of the new technologies 
in assessment of healthy status is immunculus or immunological 
homonculus [8]. It is now widely accepted that auto-Abs are 
permanently and obligatorily produced in all healthy individuals. 
According to the immunochemical homeostasis (immunculus) 
concept, rates of production of natural auto-Ab are regulated by 
quantity changes of respective antigens via a feedback principle. 
The human B-1 cell are responsible for the secretion of natural auto-
Abes with no stimulation from the early stages of embryogenesis, 
which are changed during the life [9]. The rates of production, 
secretion and/or release of any cytoplasmic, membranous, or 
nuclear antigen into the intercellular space are nearly equivalent 
or differ insignificantly in all healthy individuals; therefore, serum 
levels of respective auto-Abs should also demonstrate only slight 
individual variability. The natural antibodies profile changes 
dramatically in progression of diseases. Many chronic disorders, 
are directly associated with either abnormally elevated apoptosis 
or cell necrosis in the given tissues and subsequently deviations in 
the normal pattern of antigens. 

In turn, a stable increase in the extracellular concentration of any 
endogenous antigen is inevitably accompanied by deviations in the 
concentrations of cognate auto-Abs according to Immunculus rule. 
The network of natural antibodies and their dynamically changes 
named Immunculus. Regulatory auto-antibodies and lymphocytes 
dynamically participate in self-maintenance, self-reparation, self-

optimization, and maintenance of body under the constant changes 
of the environment. One of the most important biomolecules used 
by organisms is natural auto-Abs of the IgG and IgM class. The most 
peculiar feature of auto-Abs is their permanent presence in nearly 
every compartment of the body. The concentration of total IgG and 
IgM varies at different age intervals [10]. Therefore, quantitative 
evaluation of auto-Abs directed against specific sets of antigens of 
the given organs in a blood sample, regardless of origin, may provide 
equally valuable information about the state of specialized cells and 
tissue (normal/abnormal) and allowing us to monitor the healthy 
state of organ. In other words, the immunological “internal image 
“as holistic approaches presents a multi-dimensional “molecular 
model” of the body. The patient under treatment of fingolimod has 
complained of tingling in his back, mild pain in left leg, and also 
general feeling of weakness and nervousness. The results of Eli-
viscero-test with 24 different bio-markers showed a weak increased 
level of Beta2-glygoprotein I (12.2), severe increased level of Trm ( 
membrane antigen of platelet) (41.3), severe increased level of Ab 
against insulin (40.9) and also increased level of Ab against S100 
(17.6) and GFAP ( 18.9). 

The level of other Abs, including Ab against MBP, was in 
normal range. Meanwhile, the index of MIR (mean immune 
reactivity) was -44.70, indicating polyclonal immune suppression 
(immune deficiency). These data gave evidence of transitory 
anti-phospholipide syndrome, changed platelet’s functions and 
coagulopathy, chronic pancreatitis and reactive gliosis. In the last 
year, reactive gliosis has been used as a marker of pathology in 
multiple sclerosis [11]. S100β is also used as a complement to GFAP 
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as a marker of neurotoxicity [12]. our previous results showed 
the mean immune reactivity of serum antibodies with 24 human 
autoantigens increased with advancing age, which could be because 
of the increase in the level of pathological antibodies in elderly [13]. 
Lymphocytopenia and low number of his T cells may pose him at 
high risk of infections and cancer; as the immunologic test results 
for CMV, HSV and EBV are far more than positive and indicative of a 
low cellular immunity activity. Furthermore, it has been shown that 
NAAbs regulate immune system and a large number of NAbs have 
a key role in tissue homeostasis. Immunosurveillance mechanism 
has a role in cancer prevention and the presence of NAbs in normal 
range/activity in healthy individuals is essential for body to 
maintain hemostasis [11]. 

Lowering T cells is one of effect of fingolimod as its mechanisms 
of action but surpassing the minimal count necessary for 
maintaining immunological function of body has no long-term 
benefit for patient [12]; and in case of our patient which his T cell 
count was progressively decreased in each subsequent test, the 
situation gets worsen and worsen. The impact of fingolimod is 
different on various immune cell populations, thus we believe that 
the high number of NK cells in our patient is due to fingolimod [13]. 
Today we were unable to find the exact effect of fingolimod on NK 
cells, some articles say fingolimod prescription leads to increment 
of NK cells, while others say it lowers the number of NK cells [14]. 
There are controversial data about NK cells role in MS, and two 
opposite roles has been proposed for them by researchers; one 
destructive pathogenic role through priming T helper (Th) 1 and 
Th17 and direct cell cytotoxicity through perforin secretion, and 
one protective immunoregulatory role via engaging their CD95 with 
CD95 ligand on pathogenic T cells which results in their apoptosis 
[15]. NK cells are classified in two main subgroups, including CD3-
CD16+CD56dim which predominates in Blood circulation consisting 
about 90 percent of circulating NK cells and has cytotoxic activity, 
and CD3-CD16+CD56bright which is the smaller population (about 
10 percent in circulation) expressing high levels of cytokines and 
low levels of perforin. 

The CD56bright subpopulation is considered immature and is 
mainly found in secondary lymph nodes; recently it has been shown 
that they are also found in cerebrospinal fluid. Also, NK cells can 
be classified based on expressing CD 95 on their surface [16]. As 
mentioned, it was shown that the CD34 marker was high in blood 
circulation of the patient; this marker is known as the marker of a 
group of cells called hematopoietic stem/progenitor cells (HSPCs), 
we don’t know the exact phenotype of these cells and the functions 
they exert on the body, but there are accumulative evidence that 
these cells can contribute to the repair of damages of the body 
organs [17,18]. As the overall condition of our patient is good, it is 
suggestive that these cells play a protective role and maybe serve to 
repair the lesions of CNS. May be the rise of these cells is due to the 
effect of fingolimod or is due to the lesions of MS, as these cells have 
tropism toward injuries. In a treatment regimen using natalizumab 
for regression of MS disease, the HSPCs increase in circulation and 
this increment is a sign of respond to the treatment [19].Alternative 

medicines with lower side effects and developing new strategies for 
treatment of MS and other immune disorders with more targeted 
therapies which deplete only autoreactive T cells are much more 
recommended and may help patients [20-22].

Highlights
a) Natural auto-antibody in physiological state is considered 
as an Immunculus. 

b) Fingolimod is the first agent used for the treatment of 
relapsing-remitting multiple sclerosis..

c) ELI-viscero 24 test revealed auto-reactivity against 
platelet and insulin might be a predicting factor for autoimmune 
disorders.
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