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Pesiome. YBenrueHre 4aCTOThI Pa3BUTHS OTITUYECKOTO HEBPUTA CPEIU HACETEHUSI TPYIOCIIOCOOHOIO BO3-
pacTa, a TaKXe HEeyTeIIUTeIbHbIN MTPOTHO3 [IJIsl 3pEHUST BBULY Pa3BUTUS aTpO(h UM 3pUTETIbHOTO HEPBA OTIpe-
NIeJISIET BBICOKYIO COLIMATBbHYIO 3HAYMMOCTb JaHHOU MpobsieMbl. Llenbio padoThl sIBJIsIeTCsl aHAIU3 BIAUSIHUS
«MMmyHOo(paHa» Ha MoKa3aTeau KJIETOYHOTO UMMYHUTETA U KIIMHUYECKUE CUMIITOMBI O0JI€3HU B KOMILIEKC-
HOM JISYEHUU ONITUYECKOTO HEBPUTA, ACCOLIMMPOBAHHOTO C TepriecBUpycHOI nHbekuueii. B uccienoBanun
npuHsIM yyactue 37 yenoBek (37 ri1a3) ¢ OCTPbIM ONTUYECKUM HEBPUTOM, aCCOLIMMPOBAHHBIM C reprecBU-
pycHoit nuHdekimeit. Cxema JieueHUsT BKJIIOYajia Ha3HAauYeHUEe pacTBOpa JAeKcaMeTa3oHa 1o yObIBaloIIel cxe-
me, 1% pactBopa npemnapara «DMokcunuH» 0,5 Mt u 12,5% pactBopa npenapara «AuimmHon» 0,5 M1 yepes
UPPUTALIMOHHYIO CUCTEMY, UMILUIAHTUPOBAHHYIO B PETPOOYIb0apHOE MPOCTPAHCTBO, B KOMOMHALIMU C Ha-
3Ha4YEHMEM JIEKApCTBEHHbBIX CpeacTB HeliponpoTekuuu («ITukamunon» u «Cemakc») B reuenue 10 nHeii. Bee
MalMEeHThl ObUIW pazaesieHbl Ha 2 rpyrnnbl. OcHoBHas rpymnna — 20 mauueHToB, KOTOPBIM B CXEMY JICUEHUS
Ob11 no6aByeH npemnapat «MMmyHodan». [pynmna cpaBHeHUsT — 17 NalleHTOB, JJeYEHUE KOTOPBIX MTPOBOIUINA
TOJIBKO MO BblllIeonTUcaHHO# MeToauke. Kypc nedenust coctaBun 10 nHel. AHaIU3 JTaHHBIX TPOIEMOHCTPU-
poBaJl 0oJiee 3HAUUMMYIO TOJIOXKUTEIbHYIO JUHAMUKY MOKa3aTeseil KIeTOUHOr0 MMMYHUTETA, TOJyYaBIINX
UMMYHOTepanuioo. Hamm uccnenoBanust nokasanu 3¢hGheKTUBHOCTh JAHHOTO MperapaTa B KOMITJIEKCHOM
JICUEHUU ONTUYECKOTO HEBPHUTA, ACCOLIMUPOBAHHOTO C TepreCBUPYCHOU MHGEKIUeH, YTO TTOATBEPXKIACHO
YCKOpPEHUEM KyTMUPOBaHUS BOcHaieHUs, 00Jiee 3HAUMMBbIM MOBBIIIIEHUEM 3PUTEIbHBIX QYHKIIUNA Y MaliueH-
TOB, TIofyuaBinx «MMyHodaH», 1 MEHBIINM TIPOIIEHTOM pa3BUTHUs aTpodun 3pUTETBHOTO HepBa. B aToit
rpyIirne NalyeHToB B 0ojiee paHHUE CPOKU MTPOU3OIIUIM U OCTABAIMCH CTAOWUJIBHBIMU Ha MPOTS)KEHUU BCETo
CpoKa HaOIIoAeHNSI U3MEHEHUS ToKa3aTesield KJIETOYHOTO 3BeHa UMMYHUTeTa. [1o HaluuM JaHHBIM, MEX-
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TPYIIIIOBasl OLleHKa UMMYHOPETYJISITOPHOTO MHAEKCA MoKa3ajia ero 0ojee ObICTpOe HapacTaHWe Y TallueHTOB
TpyNIbl CpaBHEHUS, TToJlydaBIIux npenapatr «MMyHodaH», 1 focTUrajia HOPMaJIbHBIX 3HAYEHUI yXKe CITy-
cTs 6 MecsileB Toche jgedeHust. KnuHuueckast a¢hdeKTUBHOCTh npenapata «MMyHodaH» B KOMILIEKCHOMR
Tepanuu ONTUYECKOrO0 HEBPUTA, AaCCOLIMUPOBAHHOTO C reprecBUPYCHOU MHMeEKIIMei, xapakTepu3oBaaach
COKpallleHMEeM CPOKOB KyITMPOBaHUS MPU3HAKOB BOCMAIEHUs B 3pUTEJIbHOM HEPBE B 2 pa3a u 0oJiee, yBeu-
YEeHUEM MaKCUMaJlbHO KOPPUTUPOBAHHOI OCTPOTHI 3peHuUs 4,5 pa3a, CHUKEHUEM YaCTOThl BOSBHUKHOBEHU S
pPEeUMAMBOB ONITUYECKOTO HEBPUTA B 2 pa3a Mpu cpokax HaboaeHus 12 mecsies.

Knrouesnie cnosa: onmuteckuil Hegpum, eepneceupychas uH@eKyus, Kopmukocmepouonas mepanus, UMMYHOMOOYAUpPYIOu,as
mepanus, nokasamenu KAemo4H020 UMMYHUMema, UMyHOPaH
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Abstract. An increase in the incidence of optic neuritis among the working-age population, as well as an
unpromising prognosis for vision due to the development of optic nerve atrophy, determines the high social
significance of this problem. The aim of the work is to analyze the effect of Imunofan at the parameters of
cellular immunity and clinical symptoms of the disease in the complex treatment of optic neuritis associated
with herpes virus infection. The study involved 37 people (37 eyes) with acute optic neuritis associated with
herpes infection. The treatment regimen included the appointment of a dexamethasone solution according to a
decreasing scheme, a 1% solution of the drug Emoxipin 0.5 mL and a 12.5% solution of the drug Dicynone 0.5
mL through an irrigation system implanted in the retrobulbar space, in combination with the neuroprotection
drugs (Pikamilon and Semax) for 10 days. All patients were divided into 2 groups. The main group consisted
of 20 patients who received Imunofan to the treatment regimen in addition. The comparison group included
17 patients who were treated only according to the method described above. The course of treatment lasted 10
days. The analysis of the data showed a more significant positive dynamics of cellular immunity parameters in
those who received immunotherapy. Our studies showed the effectiveness of this drug in the complex treatment
of optic neuritis associated with herpes infection, what is confirmed by the acceleration of inflammation relief, a
more significant increase in visual functions of patients treated with Imunofan, and a lower percentage of optic
nerve atrophy. In this group of patients, changes in the parameters of the cellular link of immunity occurred
earlier and remained stable throughout the entire period of observation. According to our data, an intergroup
assessment of the immunoregulatory index showed its faster increase in patients of the comparison group who
received Imunofan, and reached normal values already 6 months after treatment. The clinical effectiveness
of Imunofan in the complex therapy of optic neuritis associated with herpes infection was characterized by a
reduction in the period of relief of signs of inflammation in the optic nerve by 2 times or more, by an increase
in the maximum corrected visual acuity by 4.5 times, and by a decrease in the incidence of recurrence of optic
neuritis by 2 times over a 12 months observation period.

Keywords: optic neuritis, herpes virus infection, corticosteroid therapy, immunomodulatory therapy, indicators of cellular immunity,
imunofan

development of optic nerve atrophy (ONA) determi-
nes the high social significance of this problem [1].
Along with CNS diseases, including autoimmune

Introduction

According to the literature, optic neuritis (ON)

reaches 30-40% in the structure of inflammatory
diseases of the visual pathway [1]. An increase in the
incidence of ON among the working-age population
and a disappointing prognosis for vision due to the

damage to the optic nerve, acute and chronic bacterial
and viral infections, including herpesvirus infection
(HVI) [5, 6, 10, 11], are of great importance in the
etiology of ON.
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HVI causes changes in the systemic and
local immune status, which is determined by the
characteristics of the antigenic structure of the
pathogen, the level of antigenic load, the production
of antibodies, and the rate of elimination of the
antigen by the immune system.

Glucocorticoid therapyis the main and rapid way to
block immune-mediated inflammation mechanisms
in the optic nerve, but at the same time it can lead
to a weakening of the immune defense and increased
replication of the herpes simplex virus [3, 4, 13].

In connection with the immune imbalance, the
possible formation of resistance to antiviral che-
motherapy, most authors adhere to the principles
of complex treatment for ophthalmic herpes and
the appointment of etiotropic chemotherapy and
immunocorrective therapy [4, 8, 9].

The aim of the work is to analyze the effect of
Imunofan in the complex treatment of ON associated
with HVI at the parameters of cellular immunity and
clinical symptoms of the disease.

Materials and methods

We examined 37 people (37 eyes) with acute
unilateral ON associated with HVI, aged 17 to 36
(average 26.5) years. Inflammation of the optic nerve
proceeded in the form of intraocular neuritis.

The clinical study did not include patients with
ON within the background of multiple sclerosis and
other neurodegenerative diseases of the CNS, Devic’s
disease and severe concomitant somatic diseases.

According to the results of laboratory serological
studies of blood serum by ELISA method in the
process of clarifying the etiological diagnosis of ON
IgM antibodies to herpes simplex virus were identified
in 23% of cases, in all 37 patients HVI was confirmed
with an increase in the titer of IgG antibodies to
herpes simplex virus by 4-5 times.

The avidity index of IgG antibodies at the time of
admission to the hospital in 23 (61.5%) patients with
ON was 31-49%, which indicated that they had a late
stage of primary infection; in the remaining 14 patients
(38.5%) the avidity index IgG antibodies ranged from
56 to 72% and indicated a chronic persistent HVI.

The standard treatment regimen included the
introduction for 10 days through an irrigation system
implanted in the retrobulbar space of Dexamethasone
solutions in a decreasing pattern (course dose of 60
mg), 1% solution of Emoxipin 0.5 mL and 12.5%
Dicynone 0.5 mL [13].

Antiviral chemotherapy with Acyclovir (orally
0.4 mg 5 times a day) was prescribed 2-3 days after
receiving positive laboratory results of the study for
the presence of HVI. In 7 patients with concomitant
chronic inflammatory pathology of the upper
respiratory tract, the treatment was supplemented with

intravenous injections of the antibiotic Ciprofloxacin
100 mg daily for 7 days.

The patients were divided into 2 observation
groups: the 1st main group (n = 20), which standard
treatment was supplemented by intramuscular
injections of Imunofan 50 mcg daily for 10 days.
2nd comparison group (n = 17), which patients
received standard treatment without Imunofan. The
formed groups were comparable in terms of sex, age,
severity of the inflammatory process in the optic nerve
(p > 0.05).

Ophthalmological examination methods inclu-
ded: visometry (sign projector Carl Zeiss Jena,
Germany); ophthalmoscopy (indirect non-contact
lens with a lens of 90 diopters) with the calculation
according to the severity of the clinical signs of the
inflammatory process in the optic nerve in scores of
the total clinical inflammation index (TCII), which is
characterized by a score of the degree of severity of the
ophthalmoscopy picture (0 — no symptom; 1 — mild;
2 — moderately expressed; 3 — sharply expressed);
static computer perimetry (Humphrey, Germany).
The morphological status of the optic disc (OD) was
studied by optical coherence tomography (OCT)
(Cirrus HD-OKT 4000, Carl Zeiss Meditec AG,
Germany), the thickness of the peripapillary retinal
nerve fiber layer (RNFL) was measured.

Immunophenotyping of lymphocytes was per-
formed with an assessment of CD3*, CD4", CD8",
CD?22". The studies were carried out on the basis of the
Research Institute for the Protection of Motherhood
and Childhood in Khabarovsk. The results of an
immunological blood test, obtained at the regional
blood transfusion station in 20 healthy people who
donated blood for the first time, were taken as normal
indicators.

Cellular immunity testing was performed before
the start of treatment, 1.5 months after treatment,
then after 6 and 12 months of observation.

Statistical analysis of the obtained results was
carried out using the computer program Microsoft
Excel with the identification of the significance of the
difference according to the Student’s criterion.

Results and discussion

When evaluating the results of immunoenzymatic
typing of lymphocytes in patients of both groups,
a deficiency in the absolute and relative content
of CD3" lymphocytes and CD4* lymphocytes was
initially determined. In turn, most of the examined
patients (75%) had an increase in the absolute and
relative content of CD8" and CD22* lymphocytes.

Comparative dynamics of clinical-functional and
morphometric parameters in patients with ON with
various treatment methods is shown in Table 1.

Analysis of the data presented in Table 1 showed
that after 10 days of inpatient treatment, more Sig-
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nificant positive dynamics was noted in the clinical
course of ON in patients of the main group. Thus,
the best corrected visual acuity (BCVA) by this
observation period increased by 4.5 times against the
initial one, while in patients of the comparison group
it increased only by 3.25 times (p < 0.05).

In the comparison group, 10 days after treatment,
the thickness of RNFL was 116.32+4.51 um, which is
statistically significantly higher than that of the main
group — 96.5+3.4 um (p < 0.05).

One month after treatment, in patients of the
main group, the RNFL thickness indicator reached
values that was not significantly different from that
of the intact eye (p > 0.05), while in the comparison
group, only by the 3 month of observation. At the
same time, it should be noted that in 4 patients of the
comparison group, by the 3 month of observation,
the thickness of the RNFL tended to decrease by 10-
15 um compared with the intact eye, which indicated
the development of partial optic nerve atrophy (ONA).

A more rapid completion of the inflammatory
process in the optic nerve in patients of the main
group compared to the comparison group was also
evidenced by the dynamics of the decrease in TCII.
So, after 1 month of observation, TCII in patients
who did not receive immunotherapy still remained on
average level of 4.5%0.1 points, in patients of the main
group, TCII was significantly lower (1.91+0.1 points),
while after 2 months after treatment, clinical signs
of inflammation of the OD were already completely
absent in patients of both observation groups.

At the end of 12 months after treatment, the
majority of patients (85%) of the main group had
stable results. Only 1 patient in this group showed a
trend towards a decrease in BCVA by 0.1-0.2 of the
previously achieved level. Ophthalmoscopically,
these patients were diagnosed with decoloration of
the temporal half of the OD, according to OCT, a

decrease in the thickness of RNFL by 8-10 um, which
was regarded by us as evidence of the development of
postneuritic partial ONA, which was later confirmed
by the results of electrophysiological studies.

In the comparison group, 12 months after
treatment, partial ONA occurred in 4 cases (23.5%),
which was supported by the data of ophthalmoscopy,
OCT and electrophysiological studies. This condition
was accompanied by a decrease in BCVA by 0.2-0.4
from the previously achieved level. Only one patient
in the comparison group had a relapse of ON and one
case of acute ON in the fellow eye in the absence of
such cases in the main group.

Table 2 shows the indicators of cellular immunity
of patients in groups.

Analyzing the data in Table 2, it can be seen
that in patients with OH who received Imunofan
as part of complex treatment, the indicators of
cellular immunity normalized already 6 months
after treatment and remained stable throughout
the entire observation period, while in patients who
did not receive immunotherapy, data results were
achieved only 12 months after treatment. Intergroup
assessment of the immunoregulatory index showed its
faster increase in patients of the main group.

An analysis of the literature data points to the huge
role of the herpesvirus family in the development of
human infections common in nature [2, 4, 9, 10, 12].

The etiological role of HVI in the occurrence of
ON is insufficiently presented in the ophthalmological
literature, which significantly limits the possibilities
of effective therapy. There is an opinion that in
patients with infectious and inflammatory diseases
of herpetic etiology, due to concomitant secondary
immunodeficiency, antiviral chemotherapy without
restoring the adaptive-compensatory capabilities of
the immune system is ineffective. In such clinical
situations, according to researchers, a positive result

TABLE 1. DYNAMICS OF FUNCTIONAL AND MORPHOMETRIC INDEXES IN DIFFERENT METHODS OF IMMUNOTHERAPY,

Mzm
Index Before After treatment Intact eye
treatment 10 days 1 month 3 months 12 months control
Main group, n = 20 people
BCVA 0.16+0.02 0.63+0.02 0.72+0.03 0.75+0.02 0.77+0.03 1.00+0.05
Thickness * * *
of PRNFL, ym 129.5+5.5 96.5+3.4 92.3+2.1 88.5+5.2 87.2+5.1 87.5+5.6
TCIl, points 13.1+0.3 3.7+0.2* 1.9+0.1* - -
Comparison group, n = 17 people

BCVA 0.1440.02 0.52+0.05* 0.65+0.01* 0.72+0.05 0.71+0.03 1.00+0.05
Thickness 130.743.3 116.324¢45.00 | 110.0£3.2 90.14.9 87.33.2 87.545.6
of PRNFL, pm
TCII, points 13.2+1.4 6.5+0.1 4.5+0.1 - -

Note. *, reliability of intergroup differences p < 0.05; BCVA, best corrected visual acuity; PRNFL, peripapillary retinal nerve fiber

layer; TCII, total clinical inflammation index.
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TABLE 2. INDEXES OF CELLULAR IMMUNITY OF PATIENTS DEPENDING ON THE THERAPY

Before After treatment
Index Treatment Control group
1.5 months 6 months 12 months
Main group, n = 20 people
T lymphocytes (CD3), % 61.95+0.08% 68.72+0.71* 68.98+0.34* 68.88+0.11* 70.02+1.41
T helpers (CD4), % 30.25+0.16* 33.01+0.14# 38.01+0.32* 37.82+0.10* 38.41+1.22
T cytotoxic (CD8), % 27.9140.02% 25.99+0.05* 24.97+0.02% 25.72+0.07 25.94+0.05
IRI 1.05+0.01# 1.38+0.02% 1.45+0.01* 1.44+0.02 1.46+0.05
Comparison group, n = 17 people
T lymphocytes (CD3), % 61.28+0.04% 64.21+£0.29* #| 65.04+0.09*#| 65.91£0.04*#| 70.02+1.41
T helpers (CD4), % 31.06+0.23% 33.16+0.32% 34.23+0.19*#| 33.70+0.06* #| 38.41+1.22
T cytotoxic (CD8), % 28.004£0.08% 26.40+0.02* 24.21+0.03*#| 25.28+0.03 25.94+0.05
IRI 1.19+0.21# 1.22+0.01* # 1.37+0.01* # 1.35+£0.02 1.46+0.05

Note. *, statistically significant differences between the compared groups; #, statistically significant differences from the control

group, p < 0.05; IRI, immunoregulatory index.

of antiviral etiotropic therapy can only be guaranteed
by immunomodulatory therapy [4, 8, 10, 11].

There are a few works in the literature concerning
the use of Imunofan in ophthalmology in the treatment
of endogenous uveitis in adults [6] and children.
However, we have not found any works on the use
of Imunofan in the treatment of patients with optic
neuritis of HVI etiology in the available literature.

Our studies have shown the effectiveness of this
drug in the complex treatment of ON associated
with HVI, which was confirmed by the acceleration
of inflammation relief, a more significant increase in
visual functions in patients treated with Imunofan,
and a lower percentage of ONA. In this group of
patients, changes in the parameters of the cellular
link of immunity occurred earlier and remained
stable throughout the entire period of observation.
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Cmoposcuaoea JI.A. — epau-oghpmanvmonoe omoenenus
KOMNACKCHO-PeaduiumayuoHHo20 aevenus, XabapoecKkuii
Guruan PIAY «HMHUI] «MHTK «Mukpoxupypeus eraza»
umernu akademura C.H. @edoposa» Munucmepcmea
3dpasooxpanenus PO, e. Xabaposck, Poccus

Koaenko O.B. — 0.m.H., dupekmop Xabapoéckozo gpuruana
DIAY «<HMHUI] «MHTK «Mukpoxupypeus enraza»
umenu axkademuxa C.H. Pedoposa» Munucmepcmea
30pasooxpanenus PD; 3asedyrowuii kageopoi
opmanvmonoeuu KI'BOY J[I10 « Hncmumym noeviuieHus
Keaaugukayuu cneyuaiucmos 30pagooxXpaHeHus»
Munucmepcmeéa 30pasooxparenus Xabaposckoeo kpas;
npogeccop Kagedpsl obuetl u KAUHUUECKOU Xupypeuu
DI'BOY BO «/lanvresocmouHbiii 20cy0apcmeeH biil
meduyurckuil ynueepcumem» Munucmepcmea
30dpasooxpanenus PO, e. Xabaposck, Poccus

Hanuaosa JI.I1. — 3a6edyroujas omoenenuem
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2. Xabaposck, Poccus

Emanosa JI.II. — eépau-opmanvmonoe omoenerus
KOMNACKCHO-PeaduiIumayuoHHo20 aevenus, XabaposcKkuil
Gunruan PIAY «HMHUI] «MHTK « Mukpoxupypeus eraza»
umeru akademura C.H. ®edoposa» Munucmepcmea
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Bacuavesa M. M. — k.;m.H., 3a6edyrowasn Kagedpoil
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annepeonoeuu u ummyHonsoeuu, doyenm KI'bOY 110
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30pA6OOXpaHenUss» MUHUCMEPCMEa 30pa800XPaAHEeHUS
Xabaposckoeo kpas, e. Xabaposck, Poccus
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