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The purpose of the study was to learn the impact of 0zone therapy on the outcomes of treatment in patients with herpetic
uveitis. 80 patients (80 eyes involved) with herpetic uveitis were treated. The resorption of the infiltration of the choroid in the
main group (40 patients — 40 eyes), was treated with ozone therapy in combination with conventional treatment terms of resorption
of infiltration of the choroid were completed earlier than the compared group (40 patients — 40 eyes), which was treated with the
preparation based on a combination of highly active enzymes of plant and animal origin combined with conventional treatment
(respectively, 19.4+0.2 and 25.1+0.3; p<0.05). The duration of treatment in main group was shorter than in the control group
(respectively, 21.140.3 and 26.8+0.5; p<0.05). The main group, which was treated with ozone therapy, showed a higher therapeutic
effect in comparison to the control group of patients, who obtained tablets of preparation based on a combination of highly active
enzymes of plant and animal origin, the results were statistically significant.

Key words: ozone therapy; herpetic uveitis; treatment.

M.X. I'ynieBa, E.M. I'acimoB
E®EKTUBHICTH O30HOTEPAIII ITPH JIIKYBAHHI TEPIETUYHOI'O YBEITY

Mertoto mocmi/pKeHHs OyJI0 BUBYMTHU BIUIMB O30HOTEparii Ha pe3yibTaTH JIKyBaHHS XBOPHX Ha TepHETHYHMI yBeiT.
ITpoBeneno mikyBanus 80 mamieHTiB (3amydeHo 80 oueit) i3 reprmeTndHHM yBeiToM. Po3cMokTyBaHHS iHOIIBTpaTy CyIWHHOL
000JI0HKH B OCHOBHi# rpyri (40 xBopux — 40 oueii), 110 JIKYBaJIUCS 030HOTEPAII€I0 B MOEAHAHHI 3 TPAIUIIAHUM JIiKyBaHHIM
(ocHOBHa rpyna), IoKa3aio OUIbLI KOPOTKi TEPMIHM PO3CMOKTYBaHHS IH(QIBTPATy CyIMHHOT 000JIOHKH, HK Y IPYII HOPiBHSIHHS
(40 xBopux — 40 oueif), AKUX JIKyBaJHM MpernaparoM Ha OCHOBI KOMOiHAIii BHCOKOAKTHBHUX ()EPMEHTIB POCIMHHOIO Ta
TBapUHHOI'O TOXODKCHHS Yy MOEIHAHHI 3 TpaguuiiiHuM JikyBaHHsAM (Biamosiguo 19,4+0,2 ta 25,1£0,3; p<0,05). Tpusanicts
JIiKyBaHHS B OCHOBHIH rpy1i OyJia KOPOTIIO0, HiX Y KOHTPOJIBHIH (BiamosigHo 21,1+0,3 ta 26,8+0,5; p <0,05). B ocHOBHIli rpyi,
sKa OTPUMYyBaja O30HOTEpalilo, BiI3HAUCHWH OLTBII BUCOKHUH TEPANECBTUYHUI €(PEKT MOPIBHAHO 3 KOHTPOJBHOIO TPYIIOIO
MaLi€HTIB, SIKi OTPUMYBAaJIH TaOJIETKH MperapaTy Ha OCHOBI KOMOiHaMii BHCOKOAKTHBHUX (PEPMEHTIB POCIMHHOTO Ta TBAPHHHOTO
MOXOJPKCHHS, Pe3yIbTaTH OyJIM CTATHCTHYHO 3HATYIIMMH.

KurouoBi ciioBa: o3oHOTEpaITisl, TepIETHIHUH YBEIT, TIKYBaHHSL.

Wide spread among the population, the predominant lesion of active age individuals, recurrences,
high incidence of visual impairment make uveitis a highly significant social problem, according to some
data, the uveitis is one of the causes of blindness and poor vision in 15-30 % of all patients, who have lost
their sight [1, 2].
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Herpesvirus infections (HI) are the most widely spread viral infections on the globe, according
to WHO data, about 80-90 % of the world's population is infected by one or more types of herpesviruses.
An estimated 3.7 billion people under 50 years of age (67 %) worldwide are infected with herpes simplex
virus type 1 (HSV-1). [3, 10]. The main biological and pathogenetic features of the herpesviruses are the
long persistence in the body of an infected person, polytropism to the various tissues and the ability to
reactivate.

These properties of herpesviruses cause polymorphism of the clinical demonstrations, multiple
lesions of various organs in generalized forms and a high probability of transition of infection to chronically
recurrent. According to the data of various authors, herpetic uveitis is the cause, with probability of (2.5 %
to 38.5 %) of all inflammatory diseases of the vascular tract. Diagnosis and treatment of herpesvirus uveitis
has a great social significance that is connected with its spreading, severe and recurrent course.
Approximately 35 % of uveitis of herpesvirus etiology leads to the disability [1, 9].

The problem of HI therapy, associated with a steady increase in the number of patients, the severity
of the course, chronicity, complications and relapses of various forms of herpetic diseases, remains actual
and the search for preparations and safe treatment regimens continues [4, 10].

During the recent years, there is an increasing interest of modern medicine to alternative non-drug
treatments. Among these methods of treatment ozone therapy has received the greatest recognition
[5,6, 11].

There are two mechanisms of action of ozone: 1) the direct action of ozone, detected mainly in the
local application and manifested in the form of chemotherapeutic disinfecting activity, causing a violation
of the integrity of the microbial membrane due to the oxidation of phospholipids and lipoproteins;
interaction with viruses leading to the damage of proteins of the outer membrane and polypeptide chains
of nucleic acids, which creates an obstacle for the ability of viruses to attach to cells; 2) the systemic effect
due to the ozone-induced low concentrations of peroxides. The active use of ozone therapy is determined
by a variety of therapeutic effects: a wide range of antimicrobial action, anti-inflammatory,
immunomodulatory, antioxidant etc. [7].

A wide range of therapeutic ozone action demonstrates positive results of its use in the practice of
general medicine (theumatology, cardiology, general surgery, otorhinolaryngology, oncology, nephrology
etc.), the comparative cheapness of the method of application, the absence of side effects and safety give
grounds for its wider application in ophthalmology [6, 8].

The purpose of the study was to learn the impact of ozone therapy on the outcomes of treatment
in patients with herpetic uveitis.

Materials and methods. Our work involved 80 patients (80 eyes, 1 affected eye per patient) with
herpetic uveitis (HU). The etiologic diagnosis of HU was carried out in the Virology laboratory of NCO,
named after acad. Z. Aliyeva, by detecting the antigen of herpes virus in scrapings from the conjunctiva
(FAM), determination of serum IgM and IgG antibodies to structural antigens of HSV-1 and HSV-2, as
well as the determination of serum IgG antibodies to the early non-structural regulatory antigens of HSV—
1 and HSV-2 (ELISA).

For differential diagnosis of patients, the antibodies of blood were tested for other infections:
cytomegalovirus, toxoplasmosis, tuberculosis, chlamydia, brucellosis, and rheumatism. The results were
negative. The diagnosis was established according to the clinical and anamnestic data.

Clinical data included pathognomonic for herpetic uveitis (pigmented precipitates, which were
mistaken for old, hyphema, and secondary hypertension (for uveitis of another etiology hypotension is
more characteristic).

Before the treatment, anamnestic data was collected in the course of which they clarified: the
etiology and circumstances of the eye disease; complaints of patients and their dynamics depending on the
terms of the disease; the results of diseases expressed in changes of visual acuity; types and means of the
previously used treatment.

During the examination and observation of patients, methods that were used are generally accepted
in the clinical practice of ophthalmologists: visometry; biomicroscopy; esthesiometry: optical coherence
tomography of the anterior segment; ophthalmoscopy; tonometry; A-B scan.

The research involved 41 men and 39 women, the age ranged from 24 to 67 (40.3£11.5) years.
The patients were divided into two groups equal by severity of clinical symptoms (respectively,
23.15+0.34 and 22.57+0.4). The severity of the clinical picture was evaluated by the point system. The
number of patients included in the main group was 40 (40 eyes), in the comparison group there also were
40 patients (40 eyes).
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The main group (40 patients — 40 eyes) received complex treatment which included the
conventional traditional treatment in combination with ozone therapy. Traditional treatment included
selective both anti-herpetic treatment and pathogenetic symptomatic treatment. Patients received ozone
therapy in the form of intravenous drip of ozonated physiological solution (0ozone dose in each case was
selected individually and ranged from 4 to 9 mg/l), for a course of 7—12 procedures. The control group
consisted of 40 patients (40 eyes), they obtained traditional medicine treatment with Wobenzym® (Mucos,
Germany), content: Pancreatin 300 Prot. units (100 mg); papain 90 FIP-Unit. (18 mg), bromelain 225 FIP-
U. (45 mg), triacylglycerol lipase 34 FIP-U. (10 mg); amylase 50 FIP-Units (10 mg); trypsin 360 FIP-Unit.
(12 mg) chymotrypsin 300 FIP-U. (0.75 mg); rutoside 50 mg.

Antiherpetic treatment:

— 3 % eye ointment Zovirax® (GLAXO WELLCOME OPERATIONS, Great Britain; content:
aciclovir), or

— 1.5% Virgan gel® (content: ganciclovir), Valtrex® tablets (GLAXO WELLCOME
OPERATIONS, Great Britain; content: valaciclovir), or

— Zovirax, eye drops Ophthalmoferon® (“Firn M”; content: interferon alpha-2b human
recombinant + Diphenhydramine) and Poludan (““Veropharm”; content: biosynthetic polyribonucleotide
complex of polyriboadenylic and polyribouridylic acids) for subconjunctival or parabulbar injection.

Eye ointment Zovirax or Virgan gel was used every 4 hours 5 times a day, Valtrex was taken 1
tablet (500 mg) 2 times daily or Zovirax — 1 tablet (200 mg) 5 times a day during 5-10 days depending
on the severity and dynamics of the process. Ophthalmoferon was taken by patients as 2 drops every 2
hours during the acute stage of the disease, then after subsiding of symptoms the quantity of drips had
reduced to 3—4 times a day, Poludan 50 U subconjunctivaly 1 time a day during 7-10 days. As a
symptomatic treatment patients received steroidal and non-steroidal anti-inflammatory drugs both
locally and generally, mydriatics etc.

The efficiency of treatment in the research was evaluated according to the terms of resorption of
infiltration of the vascular membrane (i.e., resorption of signs of inflammation of the vascular membrane:
swelling of the vascular membrane, precipitates, inflammatory cells in the anterior chamber, hypopion,
hyphema and opacity of the vitreous body), the duration of treatment, the dynamics of visual acuity.

Results of the study and their discussion.

The results of treatment in the main and control groups of patients are presented in Table 1.

Table 1
Comparative clinical indices of treatment in patients of main and control groups
Groups Severity of clinical Resorbtion Duration Visual acuity
of investigation characteristics of infiltration of treatment before after
Main group 23.15+0.34 19.4+0.2 21.1+0.3 0.03+0.02 0.72+0.08
Control group 22.57+0.4 25.1+0.3 26.8+0.5 0.04+0.03 0.64+0.06
Coefficient of significance (p) | >0.05 <0.05 <0.05 >0.05 >0.05

Terms of resorption of infiltration of the vascular membrane varied from14 days (1 patient —2.5 %)
to 22 days (1 patient — 2.5 %), the average period was 19.4+0.2 days. At 36 (90 %) patients the clinical
signs of inflammation of the vascular membrane of the eye (precipitates, inflammatory cells in the anterior
chamber, in the vitreous body) were completely resorbed at the 18-20 days of treatment. 2 (5 %) patients
had uveitis, which was accompanied by hypopion, at 1 patient (2.5 %) hypopion of 3 mm in height was
resolved on the 16™ day of treatment, at the 2-nd patient the hypopion was resolved on the 19" day of
treatment. At 4 patients (10 %) uveitis was accompanied by hyphema and hemophthalmos, resorption was
observed on the 17-18™ days of treatment. Visual acuity increased at all patients from 0.04+0.02 to
0.72+0.08. Herewith, 39 (97.5 %) patients obtained the visual acuity above 0.2. The total duration of
treatment was 21.1+0.3 days. At 2 (5 %) patients by the 28" day of treatment residual infiltration of the
vascular membrane (single precipitates and opacity of the vitreous body) was registered, the patients were
related to the group with improvement.

The efficiency of treatment is evaluated as follows: recovery — 38 patients (95 %); improvement —
2 patients (5 %). In the analysis of the side effect no signs of toxic-allergic irritation were observed. The
results of the general clinical examination (subjective feelings of the patient, temperature reaction, urine
and blood tests) reflect good tolerability of complex treatment. The results of immunological blood tests
with determination of the level of specific immunoglobulins revealed a more significant decrease in the
level of IgG and IgM HSV-I after treatment in the main group in comparison to the control group.

Results of treatment in the control group of patients, receiving conventional treatment with
Wobenzyme tablets.
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Terms of resorption of infiltration of the vascular membrane ranged from 18 days (1 patient —
2.5 %) to 27 days (1 patient — 2.5 %), the average period was 25.1+0.3 days. 29 (72.5 %) patients had
clinical signs of inflammation of the eye's vascular membrane (precipitates, inflammatory cells in the
anterior chamber, in the vitreous body) were resorbed by 24-26 days of treatment. Uveitis was
accompanied by hypopion at 2 (5 %) patients. 1 (2.5 %) patient had hypopion of 3 mm in height was
resolved on the 19" day of treatment, in 1 patient by the 23" days of treatment. 4 patients (10 %) had
uveitis that was accompanied by hyphema and hemophthalmos resorption was observed on the 22" days
of treatment. Visual acuity was increased in all patients on average from 0.04+0.03 to 0.64+0.06.
Herewith, 32 (80 %) patients obtained visual acuity — higher 0.2. The total duration of treatment was
26.8+0.5 days. 12 (30 %) patients by the 28" day the residual infiltration of the vascular membrane
(single precipitates and vitreous opacity) was registered, and the patients were related to the group with
improvement.

The efficiency of treatment was evaluated as follows: recovery — 28 patients (70 %); improvement
—12 patients (30 %) (Fig. 1).
The average terms of resorption of

HMRecovery  EMImprovement infiltration of the vascular membrane were in the
main group — 19.4£0.2 days, and in the
95% comparison group 25.1+0.3 days. At 36 (90 %)

70% patients of the main group with clinical signs of
inflammation of the vascular membrane of the eye
- the precipitates completely resolved, clouding of
the vitreous body and chorioretinal edema
resorbed by 18-20 days of treatment, in the
x ! . ! 1 control group 29 (72.5 %) of patients — by the 24—

Main group Control group 26 day of treatment. Visual acuity increased at
patients of the main group from an average of
0.04+0.02 to 0.72+0.08, in the control group from
0.04+0.03 to 0.64+0.06. At the same time 39 (97.5 %) patients of the main group obtained a visual acuity
—above 0.2, in the control group 32 (80 %) patients obtained visual acuity — higher than 0.2.

The total duration of treatment of patients of the main group was 21.1+£0.3 days, of patients of
the control group — 26.8+0.5 days. The efficiency of treatment is evaluated as follows: in the main group
recovery — 38 patients (95 %); improvement — 2 patients (5 %). The effectiveness of treatment was the
control group was evaluated as follows: recovery — 28 patients (70 %); improvement — 12 patients
(30 %).

Thus, resorption of infiltration of the vascular membrane (i.e. resorption of signs of inflammation
of the vascular membrane) at patients of the main group was completed earlier, in compare with the
control group (respectively, 19.4+0.2 and 25.1+0.3; p<0.05). The duration of treatment of the main group
is shorter than the duration of treatment in the control group (respectively, 21.1+0.3 and 26.8+0.5;
p<0.05). The effect of increasing of the visual acuity was, respectively, 0.72+0.08 and 0.64+0.06
(p>0.05). In both groups the high therapeutic activity was noted recovery in 95 % and 70 %,
improvement in 5 % and 30 % of cases, accordingly, deterioration and lack of effect was not observed
in any case.

The main group receiving ozone therapy in combination with traditional treatment according to
some parameters (terms of resorption of infiltration of the vascular membrane and duration of treatment)
showed a higher therapeutic effect than in the control group of patients receiving conventional treatment
with Wobenzyme tablets. The results are statistically reliable.

During the analysis of the side effect, no signs of toxic-allergic irritation were observed in any case.
The results of the general clinical examination (subjective feelings of the patient, temperature reaction,
urine and blood tests) indicated good tolerability of complex treatment with the use of the method of ozone
therapy.

Using antiviral preparations is one of the important parts of herpesvirus infection treatment of
ophthalmic pathologies, which were confirmed in our study. Wang X, et al with aim to explore the
clinical efficacy of oral ganciclovir (GCV) in the prevention of recurrent herpes simplex keratitis (HSK).
A multicenter, prospective, randomized, single-blind, and controlled clinical trial was conducted from
April 2010 to June 2013. 173 eyes involved with the diagnosis of recurrent HSK definitely, including
stromal keratitis and corneal endotheliitis. The results showed that short-term oral GCV could cure

Fig. 1. Therapeutic efficacy in main and control groups
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recurrent HSK and endotheliitis, shorten the course, reduce recurrent rate of HSK and have confirmed
safety [9].

Kaya A, et al with the purpose to investigate efficiency of ozone therapy in uveitis observed 24
albino Wistar rats and evaluated vitreous cytokine levels. The authors revealed that clinical and
histopathologic examination results indicate that systemic application of ozone may be efficient in the
treatment of uveitis. These results support our data about efficacy ozone therapy in treatment of
inflammatory process [3].

Smith NL, et al have conducted a comprehensive review of ozone therapy, investigating its
contraindications, routes and concentrations of administration, mechanisms of action, disinfectant
properties in various microorganisms, and its medicinal use in different pathologies. They explored the
therapeutic value of ozone in pathologies of the cardiovascular system, gastrointestinal tract, genitourinary
system, central nervous system, head and neck, musculoskeletal, subcutaneous tissue, and peripheral
vascular disease [7]. Despite the fact that in this study there were no evidences about impact ozone therapy
in ophthalmology, the general mechanisms are the same. In addition, our study presented the significant
data, which support thesis mentioned above.

772 777/

Due to the result of clinical studies it was established that the use of ozone therapy in the treatment
of herpetic uveitis allows to increase the effectiveness of treatment and improves the basic clinical
parameters (terms of resorption of infiltration of the vascular membrane and the duration of treatment).
Summarizing the aforementioned we can say that the method of ozone therapy opens new opportunities
for ophthalmologists in the effective treatment and prevention of complications of recurrent herpetic
uveitis.
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