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ABSTRACT 

Background. The role of immunological disorders in the pathogenesis of uveitis has been 

proven by numerous studies. However, there are different views on the timing and methods of 
immunocorrection. In our opinion, this issue should be solved on the basis of determining the 

mechanisms of the formation of immunodeficiency states in uveitis.  

The purpose of this work was to develop a classification of secondary immunodeficiency 
states in uveitis according to the mechanism of formation. 

Materials and Methods. The paper presents the results of the examination of 370 patients 

with uveitis (416 eyes; 179 were men, 191 were women, aged from 16 to 87 years; the duration 

of the disease ranged from 1 month to 32 years) who were treated in Kharkiv Regional Clinical 
Hospital, were under dispensary supervision at Kharkiv Regional Anti-Tuberculosis Dispensary 

and Kharkiv Regional Dispensary for Radiation Protection of the Population, or were examined, 

consulted and treated on an outpatient basis. The observation period was up to five years. 
Results. Based on the study of immunological changes in patients with uveitis, the dynamics 

of immunological disorders in relapses of the inflammatory process in the uveal tract, clinical and 

immunological features of various forms of uveitis, and the results of correction of immunological 
disorders in patients with uveitis, a classification of secondary immunodeficiency states in uveitis 

according to the mechanism of their formation was proposed. On its basis, the principles of cor-

rection of immunodeficiency states in patients with uveitis were developed. 

Keywords: infectious uveitis, noninfectious uveitis, cellular immunity, humoral immunity, cor-
rection principles, immunological disorders. 

 

 
Introduction 

The role of immunological disorders in the 

pathogenesis of uveitis has been proven by numer-
ous studies [1–9].  

However, there are different views on their 

correction, which has become an integral part of 

treatment in uveitis [10–16]. The timing and tac-
tics of immunocorrection in uveitis, which some 

researchers recommend using in the remission 

stage, need to be clarified [14]. Meanwhile, there 
is convincing evidence of the high efficacy of im-

munocorrective therapy in the active stage of the 

disease [11; 12; 15; 17; 18]. 

 

 In our opinion, this issue should be resolved on 

the basis of determining the mechanisms of the 

formation of immunodeficiency states in uveitis.  
The Purpose of this work was to develop a 

classification of secondary immunodeficiency 

states in uveitis according to the mechanism of 

formation. 
Materials and Methods 

The paper presents the results of the examina-

tion of 370 patients (416 eyes) with uveitis who 
were treated in Kharkiv Regional Clinical Hospi-

tal, were under dispensary supervision at  Kharkiv 

Regional Anti-Tuberculosis Dispensary and 

Kharkiv Regional Specialized Dispensary for Ra-
diation Protection of the Population, or were ex-

amined, consulted and treated on an outpatient ba-

sis. Among these patients, there were 179 were 
men, 191 were women (aged 16–87 years). The 

duration of the disease ranged from 1 month to 32 

years. The observation period made up to five 
years. 
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To study the role of immunosuppression in for-

mation of complicated forms of uveitis, we inves-
tigated the features of the clinical picture, course, 

and immunological disorders in 36 patients (45 

eyes) with uveitis who were exposed to increased 

levels of radiation as a result of Chornobyl nuclear 
power plant accident (as an example of exogenous 

immunodepression), and in 39 patients (60 eyes) 

with uveitis of tuberculous etiology and pulmo-
nary tuberculosis (as an example of endogenous 

immunodepression). 46 of them were men, 29 

were women; ages from 26 to 87 years. 
Statistical processing of the obtained results 

was carried out using a package of application 

programs (STATISTICA 9.0, USA). Informed 

consent to participate in the study was obtained 
from all patients. 

Results and Discussion 

The analysis of the mechanisms of the for-
mation of immunodeficiency states in patients 

with uveitis showed that depression of the im-

mune system can be caused by various factors. 

Thus, the presence of immunodeficiency in pa-
tients with uveitis can be caused by adverse envi-

ronmental factors, the most important of which is 

the increased level of radiation pollution [19–21]. 
Our studies have shown that exogenous immu-

nodepression (in particular, due to exposure to 

high levels of radiation pollution) plays an integral 
role in the onset and development of complicated 

forms of uveitis. Thus, uveitis against a back-

ground of exogenous immunodepression (due to 

Chornobyl accident) in the patients we examined 
more often was complicated by uveal cataract (by 

18.4%) and macular edema (by 14.9%) compared 

to patients who were not exposed to elevated le-
vels of radiation. 

Inflammatory diseases of the uveal tract often 

occur against a background of chronic inflamma-
tory diseases of other organs and systems, the 

presence of which also causes immunodeficiency 

syndrome, which exists even before the onset of 

uveitis [22–25].  
We have found that endogenous immunode-

pression plays an important role in formation of 

complicated forms of uveitis, in particular, in pa-
tients with uveitis of tuberculosis etiology (pulmo-

nary tuberculosis). Thus, uveitis occurring against 

a background of endogenous immunodepression 

(tuberculosis etiology on the background of pul-
monary tuberculosis) is more often complicated 

by uveal cataract (by 42.4%) and uveal glaucoma 

(by 10.9%) compared to uveitis in patients without 
chronic inflammatory diseases. 

 Thus, immunodeficiency states in the body can 

occur as a result of external and internal factors 
that are not related to uveitis. In our opinion, im-

munodeficiency states that are formed in the body 

before the onset of uveitis (conditionally "pri-

mary") can be considered one of the etiopathoge-
netic factors of its development. 

According to many authors, infection plays the 

role of a triggering factor in the pathogenesis of 
uveitis, and the further course of the disease is de-

termined by immunological and autoallergic 

mechanisms formed as a result of uveitis [3; 26; 
27]. Immunodeficiency states arising from the in-

flammatory process in the ocular vascular tract 

have their own characteristics.  

The first attack of uveitis in such patients oc-
curs and sometimes progresses against a back-

ground of normal immune system parameters or 

transient adaptive immunological changes. Howe-
ver, the inflammatory process in the vascular 

membrane induces a functional depression of im-

munity with formation of suppressor factors in the 

inflammatory focus, a decrease in natural killer 
activity [28], and the activity of antibody-depen-

dent killer cells. 

The recurrence of the inflammatory process 
(which is common in [31.0–68.5]% of uveitis 

cases [29; 30]) leads to more severe disorders in 

the immune system with the gradual formation of 
suppressor immunodeficiency and the occurrence 

of more severe lesions [31] and complications. As 

a typical example of the occurrence of immunode-

ficiency syndrome due to uveitis, we present the 
results of observation and immunological exami-

nation of patient O., who was treated in the oph-

thalmology department of Kharkiv Regional Cli-
nical Hospital for left eye iritis, which proceeded 

without complications against a background of 

normal immune status (Fig. 1, 2). 
Two months later, patient O. came to the oph-

thalmology department of Kharkiv Regional Clin-

ical Hospital with recurrent iridocyclitis compli-

cated by macular edema with cellular immunity 
indices at the lower limits of normal. The second 

relapse of uveitis in patient O. occurred against a 

background of a significant decrease in the total 
number of T lymphocytes and T helper cells with 

an increase in the content of T suppressors and a 

decrease in the immunoregulatory index. During 

the third exacerbation of uveitis complicated by 
macular edema (a year after the "first attack" of 

uveitis), patient O. developed cellular immunode-

ficiency of the suppressor type. Thus, immunode-
ficiency conditions in the body can occur as 
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Fig. 1. Dynamics of the total number of T-lymphocytes in patient O. 

 

 

Fig. 2. Dynamics of the number of T-helper cells in patient O. 

 

 

a result of uveitis. Several factors contribute to the 

possibility and presence of immunodeficiency 

states that form simultaneously with uveitis but 
are not a consequence of the inflammatory process 

in the choroid. First, immunodeficiency can be 

caused by infections that cause uveitis. Thus, ac-
cording to the literature, retroviruses (including 

HIV-I and HTLV-I viruses), which are one of the 

most common causes of uveitis [32; 33], can play 

a key role in the occurrence of autoimmune reac-
tions [34; 35]. 

Researchers have shown that complicated uve-

itis in HTLV-I infection is caused by immune-
driven mechanisms, and further in the pathogene-

sis of uveitis infectious and autoimmune mecha-

nisms are intertwined [34].  

Second, immunodeficiency in uveitis can be 
formed as a result of a genetically determined in-

adequate response of the immune system to the in-

flammatory process. This position is supported by 
data about the role of immunogenetic factors in 

the pathogenesis of endogenous uveitis. Thus, it 

has been established that the immune response 
genes are linked to the major histocompatibility 

complex, and their functions are directly related to 

 the regulation of cellular interactions by the HLA 

histocompatibility system [36; 37], and the occur-

rence of autoimmune reactions is controlled, at 
least in part, by the genes of the major histocom-

patibility complex [38]. It has been shown that the 

presence of certain HLA antigens in patients with 
uveitis determines the peculiarities of the immune 

system and some clinical characteristics of uveitis 

[39]. An example of immunodeficiency that de-

veloped simultaneously with uveitis can be seen 
in the case report of patient S. with central chori-

oretinitis of the right eye of cytomegalovirus eti-

ology, complicated by ophthalmic hypertension. 
Despite the therapy, the number of T lympho-

cytes, T helper cells, and immunoregulatory index 

decreased, and the deterioration of these parame-

ters continued over the next 3 months (Fig. 3, 4). 
A month after the discharge from the hospital, 

patient S. developed secondary immunodeficient-

cy syndrome, and a significant improvement in 
immunological parameters was achieved only one 

year later (in the absence of exacerbations of the 

inflammatory process in the uveal tract). 
Thus, immunodeficiency states in the body can 

form simultaneously with uveitis. 
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Fig. 3. Dynamics of T-lymphocytes and T-helper cells in patient S. 

 

 

Fig. 4. Dynamics of T-suppressors and immunoregulatory index in patient S. 

 

 

These features make it possible to diagnose the 

type of immunodeficiency in specific patients.  

Based on the study of immunological changes 
in patients with uveitis, the dynamics of immuno-

logical disorders in relapses of the inflammatory 

process in the uveal tract, clinical and immunolog-

ical features of various forms of uveitis, and the 
results of correction of immunological disorders 

in patients with uveitis, we propose the following 

classification of secondary immunodeficiency 
states in uveitis. 

I. By the mechanism of formation. 

1. Immunodeficiency states, "primary" in rela-
tion to uveitis: 

a) caused by the influence of environmental 

factors; 

b) caused by chronic infectious and other dis-
eases. 

 

 2. Immunodeficiency states arising from uvei-

tis. 

3. Immunodeficiency states that form simulta-
neously with uveitis: 

a) caused by infections that cause uveitis; 

b) formed as a result of genetically determined 

inadequate response of the immune system to the 
inflammatory process.  

II. By the degree of immune system depres-

sion: 
1. minor;  

2. expressed. 

 
The proposed classification of secondary im-

munodeficiency states in uveitis also allows us to 

determine the timing for the correction of immu-

nodeficiency states in patients with complicated 
forms of uveitis.  
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Immunodeficiency states "primary" to uveitis, 

caused by environmental factors or existing 
chronic diseases, are more likely to be of a sup-

pressor or effector type and require adequate cor-

rection in the active phase of the inflammatory 

process since the correction of existing immuno-
logical changes in patients with complicated 

forms of uveitis will have a positive effect on the 

course of the inflammatory process and reduce the 
likelihood of relapses and chronicity of uveitis. 

Immunodeficiency states resulting from uvei-

tis may be transient, and the subsidence (under the 
influence of therapy) of the inflammatory process 

in the uveal tract may improve the immunological 

status. In such cases, immunocorrection in pa-

tients with complicated forms of uveitis is justi-
fied in the remission stage to prevent exacerba-

tions of the inflammatory process. 

Immunodeficiency states that develop simulta-
neously with uveitis require balanced and cautious 

therapy. In cases where the presence of immuno-

deficiency syndrome is due to infections that 

cause uveitis or due to a genetically determined 
inadequate immune system response, immunocor-

rective therapy, in the active phase of the disease, 

should only prevent the occurrence of profound 
changes in the immune system, since active im-

munostimulation can lead to exacerbation of the 

inflammatory process, and "residual" immunolog-
ical changes can be corrected in remission. 

When prescribing immunocorrective therapy 

based on peripheral blood parameters, the greatest 

attention should be paid to the type of T-cell sub-
population disorders based on the ratio of immu-

nocompetent cells, since the type of these disor-

ders [40] and the changes [41] are the same in the 
blood and intraocular fluid, unlike the content of 

immunoglobulins, which is due to the possibility 

of their local synthesis in uveitis [42; 43]. 
The principles of correction of the main types 

of immunologic disorders in complicated forms of 

uveitis were substantiated. Thus, researchers have 

shown the selenium origin of antibody-producing 
cells in the eye in experimental uveitis. Several 

studies have simultaneously determined immune- 

 competent cells (activated T lymphocytes with in-

terleukin-2 receptors [44]) in both the anterior 
chamber fluid and peripheral blood of patients 

with uveitis. In patients with acute uveitis, the 

same type of immunological disorder was found 

[40] in the study of T lymphocyte subpopulations 
in the peripheral blood and anterior chamber fluid. 

Studying the changes in T lymphocytes in the 

intraocular fluid, vitreous and peripheral blood in 
patients with uveitis of various etiologies, re-

searchers [41] found that changes in aqueous hu-

mor significantly corresponded to similar changes 
in the peripheral blood, and the ratio of T helper 

and T suppressor cells in the blood, pre-chamber 

fluid and vitreous was almost the same. 

Unlike indicators of cellular immunity, the 
content of immunoglobulins in aqueous humor, 

where they can appear as a result of plasma ultra-

filtration [42], does not always correlate with their 
concentration in the blood serum, due to the pos-

sibility of local synthesis of immunoglobulins in 

uveitis [42; 43]. 

Conclusion 

We have proposed a classification of seconda-

ry immunodeficiency states in uveitis according to 

the mechanism of their formation. On the basis of 
the proposed classification, the principles of cor-

rection of immunodeficiency states in patients 

with uveitis were developed. 
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