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Abstract
Background: We introduce the importance of diagnostic evaluation of 13 cytokine network (TH1/TH2 family), which refers to a patient who was misdiagnosed from 
a doctor of internal medicine. The flow cytometry technology proved the clinical-laboratorial outcome and the targeted therapeutic approach for the specific patient.

Case presentation: A 47-year-old lady complained about different symptoms in nose and head and misdiagnosed for acute rhinitis and sinusitis, where she received 
the wrong drugs (antistaminic), and her deterioration was the result with acute body weakness, abdominal pains, and in the area of face. Our center with the specific 
investigation of 13 cytokines found out specific causes of the symptoms and suggested specific treatments (high dosage of vitamin C and probiotics) to regulate the 
physiology of the patient. The symptoms of the patient started retrieving in the first 15 days of the treatment and this improvement was proved by the retesting of 
the 13 cytokines of TH1/TH2.

Conclusion: The individual specific targeted test for cytokines ΤΗ1/ΤΗ2 is important to be performed and evaluated ONLY by specialists that know how to diagnose 
and explain the immunologic role of cytokines in the extracellular space (matrix). This evaluation helps significantly in major diagnostic and therapeutic procedure in 
the independent physiology status of the patient.

Background
The diagnostic targeted testing approach of the evaluation of 13 

cytokines Th1/Th2 in patient’s serum is one exceptional immunological 
test, which contributes significantly in testing the immunological status 
of the patient. The abnormal cytokine levels are the major cause for the 
imbalance of immune system [1]. Also, this testing gives the potential 
to the therapist to regulate the physiology of the patient and to restore 
the general health. Cytokines, including interleukins, interferons, 
tumor necrosis factors, and chemokines, have a variety of pro- and 
anti-inflammatory effects in the body through a number of biochemical 
pathways and interactions [2]. However, particular cutoffs of cytokines 
as biomarkers for disease processes have not been well studied, 
and therefore most clinical doctors can’t evaluate their diagnostic 
significance in their daily practice [3]. In this case the misdiagnosis of a 
clinical doctor of internal medicine to a 47-year-old guided our centers 
to investigate her case and led to significant diagnostic approach with 
the flow cytometric technology in the Th1/th2 testing.

Case presentation
A 47-year-old female was diagnosed for allergic rhinitis from 

specialized physician due to the symptoms (acute body weakness, 
abdominal pains, and in the area of face) that the patient mentioned 
without diagnostic testing. Then she was administered with 2 known 
antihistamine drugs. Later, the following tests were advised by the 
same doctor: ultrasound of thyroid,  laboratorial tests such as general 
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blood test, urea, creatinine, LDH, CPK, anti-nuclear antibodies (ANA), 
P-ANCA, C-ANCA, vitamin B2, IgE, culture for ureaplasma and 
mucoplasma, microscopic analysis of vaginal liquid, and the thyroid 
tests as TSH, T3, T4, anti-TPO, anti-TG.

All the above tests were normal except the white blood test were 
12150/μl and the antibodies against the thyroid gland which was anti-
TG 364 IU/ml. Surely, these results don’t justify the diagnosis of allergic 
rhinitis and the worse result was that the antihistamine drugs caused 
side effects such as fatigue and exhaustion. 

On the other hand, our team suggested immediately quitting 
these drugs and suggested the 13 cytokines immunological test of 
TH1/TH2 Cells. The technology used for the measurements in human 
serum of the 13 cytokines was performed by the BD cytometric 
bead array [4]. The test showed that inteleukin 5 (IL-5) was quite 
increased with the value 2550 pg/ml Table 1. The rest of cytokines 
were at normal values. The increase of IL-5 in the serum according to 
the international scientific bibliography is expressed in patients that 
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suffer from intestinal parasitosis, have abdominal cramp pains and 
have recurrent respiratory infections [5-8].

Based on this diagnostic value, the recommendation for the 
patient for one month was high dosages of Vitamin C (Lamberts, UK) 
(3gram per day in powder,), and Probiotics (Probioflor Plus, Swiss 
formula) for the regulation of the gut flora and the battle against 
the parasites. At the end of the month after the above therapeutic 
approach, retesting was performed in the 13 cytokines Th1/Th2, IgE, 
and a general blood test.   Interleukin 5 was significantly reduced at 
64 pg/ml Table 2, IgE was negative and the white blood cells were 
regulated at normal range of 6150/μl, while the patient was totally 
relieved from symptoms. 

Discussion
The diagnostic approach of the 13 cytokines Th1/Th2 that was 

applied in this case contributed effectively to the appropriate treatment.  
Vitamin C is a well-known antioxidant that increases the immune system. 
Also, it has been reported to shift immune responses toward Th1, and to 
decrease inflammatory cell numbers in brochoalveolar lavage fluid, and 
moderate reduction of perivascular and peribronchiolar inflammatory 
cell infiltration, which is correlated with increased levels of IL-5 
[9]. IL-5 is the most important cytokine in the transformation and 
development of eosinophils, and acts as an “eosinophil activator”. One 
of the significant causes of the increase in the amount of eosinophils in 
blood is parasitic diseases. Toxiallergic effects of certain parasites on the 
host’s organism lead to an increase especially in eosinophil numbers.  
It is suggested therefore that the function of IL-5 and eosinophils is to 
protect against repeated exposure to gastrointestinal parasites [10,11].   
Mast cells from healthy controls don’t produce IL-5, but mast cells 
from patients with intestinal inflammatory disease could release a 
relatively large amount of IL-5[. IL-5 induced by parasites may play a 
role in causing Irritable Bowel Syndrome (IBD), which seems to be the 
major issue in this study case of the 47-year-old lady [12]. On the other 
hand, Probioflor plus increased in intestinal flora as studies report that 
probiotics decrease the levels of IL-5, which was observed in this study 
case in table 2 [13]. Also, IL-5 is a Th2 cytokine and Turner et al. reported 
that Th2 response is important in protection against and destroying the 
parasites [14] and Pit et al found that levels of IL-5 were induced by 
intestinal helminthes [15]. In addition, probiotics in general improve 
in balancing the Th1/Th2 immune system [16,17].  The purpose of this 
study case is to stress and emphasize the potential role of cytokines in 
the daily clinical medical practice because it has been reported that 
they play a pivotal role in the pathogenesis of autoimmune diseases 
and major diseases such as myocarditis, Thyroiditis, Uveitis, Arthritis, 
Encephalomyelitis, Lupus, depression, and other [18]. However, due to 
the limited number of studies investigating effectiveness of particular 
cytokine cutoffs as diagnostic tools, further studies must be conducted 
to narrow diagnostic ranges. Such a narrowing of diagnostic ranges 

will facilitate confirmation or rejection of diagnoses suggested by other 
clinical features to ultimately improve patient outcomes [18].

Conclusion
It has to be stressed that the individual specific targeted test for 

cytokines ΤΗ1/ΤΗ2 is important to be performed and evaluated 
ONLY by specialists that know how to diagnose and explain the 
immunologic role of cytokines in the extracellular space (matrix) 
because by this way the reason of the disease can be easily investigated 
so complete individualized therapy can be achieved for full relief of 
symptoms. Also, it has to be noted that the balance for lymphocytes 
ΤΗ1/ΤΗ2 is very important in human immunology and physiology 
and the directions towards either side leads to autoimmune diseases, 
carcinogenesis, chronic allergies, asthma, or others. Furthermore, 
the expression of each cytokine in the matrix has been measured 
and evaluated the last years and can potentially lead the doctor in 
full diagnostic value according to the international literature and 
obviously this testing procedure is necessary for preventive and 
therapeutic approach in  for most diseases.
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in pg/ml
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in pg/ml

IL-12 result 
in pg/ml

IL-17Α 
result in 
pg/ml

IL-23 result 
in pg/ml

2 1 2 2 1 2550 5 1 2 1 5 2 5

Table 1. Levels of 13 cytokines in 47-year-old lady without any treatment

IL-16 result 
in pg/ml

IFN-γ result 
in pg/ml

IL-2 result in 
pg/ml

IL-10 result 
in pg/ml

IL-8 result in 
pg/ml

IL-6 result in 
pg/ml

IL-4 result in 
pg/ml

IL-5 result in 
pg/ml

IL-1β result 
in pg/ml

TNFα result 
in pg/ml

IL-12 result 
in pg/ml

IL-17Α 
result in 
pg/ml

IL-23 result 
in pg/ml

2 1 2 2 1 64 5 1 2 1 5 2 5

Table 2. Levels of 13 cytokines in 47-year-old lady after a monthly treatment with vitamin C and probiotics 
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