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Abstract

Background

A retrospective study was carried out in 42 outpatients with age-related macular
degeneration to assess the effectiveness and tolerance of tissue antisera “CEil” and
tissue antisera “Neurovasculaire”.

Methods

A group of patients were prescribed, in addition to their regular treatment, with eye
tissue antisera (Serocytol® “CEil") twice a week, and nerves, vessels, connective,
skin tissues antisera (Serocytol® “Neurovasculaire”) once a week. The control group
was only taking regular treatment. Standard protocol refraction, visual acuity testing
(EDTRS charts), contrast sensitivity testing (Pelli-Robson test), ophthalmic
examinations, color photographs and fluorescein angiographies were used to
measure the evolution of the patients in both groups.

Results

Forty-two (42) age-related macular degeneration patients were included: 20 in the
tissue antisera treated group (group 1): 4 male, 16 female, mean age 70.33, mean
follow-up 4 years; and 22 in the untreated group (group 2): 6 male, 16 female, mean
age 72.97, mean follow-up 3.5 years.

In group 1, 10 had an atrophic form of age-related macular degeneration, and 10 an
exsudative form; in group 2, 12 were atrophic, and 10 exsudative. At inclusion,
mean VA (visual acuity) was 0.53 in group 1, and 0.65 in group 2. At the end of
follow-up: mean VA in group 1 and group 2 was 0.39. Contrast sensitivity testing at
inclusion was available only for group 1: 1.25. At the end of the study: contrast
sensitivity was measured at 1.06 in group 1 and 1.02 in group 2. General anatomic
evolution was favorable in 14 patients in group 1 and in 5 patients in group 2 and
worsen in 6 patients of group 1 and 17 patients of group 2. No adverse ocular or
systemic harmful effect has been observed.

Conclusions

These results suggest a long-term good tolerance of equine tissue antisera “CEil”
and “Neurovasculaire”. It seems also that this therapeutic approach has a beneficial
effect on VA (visual acuity) and on age-related macular degeneration anatomic
evolution. Clinical and basic scientific studies will help to clarify the action by which
this therapy may provide some benefits.
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Background

Age-related macular degeneration (AMD) and particularly the exsudative form,
which is a major complication of AMD disease, remains a leading cause of
blindness in Western countries [1]. Etiological research suggests that AMD is a
complex disease, caused by the actions and interactions of multiple genes and
environmental factors. While a variety of new therapies against choroidal new-
vessels (CNV) are available or under evaluation, there are no proven therapies for
treating efficiently the underlying disease itself, with the exception of high dose of
vitamin supplements in a sub-group of AMD patients [2]. The natural evolution of
AMD will still lead to progressive loss of central visual acuity and/or unpredictable
neovascularization occurrences.

Drusen, which are the hallmark of the disease, are pathological deposits that form
between retinal pigment epithelium (RPE) and Bruch’'s membrane. Hageman et al
[3] have provided a new hypothesis of the origin and evolution of these drusen in
trying to identify specific molecular pathways associated with drusen biogenesis.
Significantly, these studies have revealed that proteins associated with inflammation
and immune-mediated processes are prevalent among drusen-associated
constituents. These data have also lead to the observations that dendritic cells,
potent antigen-presenting cells, are intimately associated with drusen development
and that complement activation is a key pathway that is active both within drusen
and along the RPE-choroid interface. This hypothesis invokes the potential for a
direct role of cell- and immune-mediated processes in drusen biogenesis and could
explain the beneficial role of an immunotherapeutical approach in this blinding
pathology.

Furthermore, to confirm this hypothesis of Hageman, gene discovery provided clues
to cause of age-related macular degeneration. Recent acquisitions of knowledge in
this disease have identified a major risk variant within the complement factor H gene
(CFH) [4-6]. The complement system is a biochemical cascade of the immune
system. Factor H (HF1), the major inhibitor of the alternative complement pathway,
has been shown accumulate within drusen and is synthesized by the retinal
pigmented epithelium [7].

Anti-tissue immunotherapy has been used empirically over more than 40 years. Its
benefits have been reported in the treatment of a variety of inflammatory or
degenerative diseases such as osteoarthrosis, fibromyalgia, chronic bladder
infections and chronic gastritis [8, 9, 10, 11]. The rationale of the treatment is based
in the use of specific incriminated tissue antisera (for example: bladder mucosa for
chronic bladder infections) in order to obtain mostly an immunoregulation with
clinical benefit some weeks or some months later.

The local inflammatory and immune-mediated abnormalities have been strongly
suggested as a causative factor in AMD [3, 12, 13]. Therefore based on these
observations, we decided to investigate the effects of tissue antisera “CEil” and
“Neurovasculaire” in different eye diseases, particularly in AMD.



Methods

Patients

A group of patients with long standing AMD progression were clinically evaluated
between 1994 and 2000 and were retrospectively analyzed in 2003. The treatment
group (group 1) was prescribed in addition to their regular systemic treatment tissue
antisera “CEil” twice a week, and tissue antisera “Neurovasculaire” once a week for 2
periods of 3 months a year. A particular attention was given to anamnestic presence
of high blood pressure and/or the use of potentially photosensitizing drugs such as
thiazidic diuretics, non-steroidal anti-inflammatory drugs, and so on [14, 15]. The
control group (group 2) was only taking their regular systemic treatment.

Both studies groups were matched for sex, age, follow-up duration and were
concomitantly observed in a single outpatient ophthalmic centre.

Inclusion criteria for both groups were: typical signs for AMD such as drusen and
retinal pigment epithelium (RPE) alterations with proven progression signs such as
geographic atrophy of the RPE and/or progression to any forms of exsudative AMD
in one eye. The clinical evaluation at baseline and follow-up was always done on
one eye, mostly the best functional one.

Standard protocol refraction, best corrected visual acuity (VA) testing with an
EDTRS chart [16], contrast sensitivity testing with a Pelli-Robson chart [17],
standard ophthalmic examinations, color photographs and fluorescein
angiographies were used to evaluate the evolution of the patients in both groups.
The clinical end-points were both functional: changes in best corrected VA,
comparison of contrast sensitivity at end of follow-up, and morphological: clinical
evolution of the RPE atrophy.

Both groups were proposed for treatment, but group 2 patients denied the treatment
for reasons such as absence of reimbursement by third party payers, way of drug
administration (suppositories), and lack of confidence in this biologic treatment.

Tissue antisera (Serocytol®)

Tissue antisera are immunobiological products made by Serolab (Lausanne,
Switzerland) and prepared with serum of horse immunized with a particular
homogenized tissue or organ from pig. Suppositories used in this study contain

0.33 ml (20 mg of proteins) of equine hyperimmune serum of whom antibodies are
directed against eye tissues for Serocytol “CEil” and nerves, vessels, connective, skin
tissues for Serocytol Neurovasculaire.

Results

Forty-two age-related macular degeneration (AMD) patients were included (Table
1). Twenty patients in the treated group (group 1) had the following characteristics: 4
male, 16 female with a mean age of 70.3 years (59-84). Twenty-two patients in the
control untreated group (group 2) were composed of 6 male, 16 female with a mean
age of 73 years (51-89).

Follow-up was available for a duration of 1456 days (SD 873 days) corresponding to
a period of 4 years in groups 1. The control group (group 2) had a mean follow-up
period of 1309 days (SD 502 days) corresponding to 3.5 years.

In treated group (group 1) 7 out of 19 (36.8%) were treated with potentially
photosensitizing drugs and 12 out of 19 (63.1%) had high blood pressure. In the



control group (group 2) 12 out of 22 (54.5%) were taking potentially photosensitizing
drugs and 10 out of 22 (45.5%) were hypertensive.

In group 1, 10 patients had an atrophic form of AMD in both eyes, and 10 an
exsudative form in at least one eye. In group 2, 12 patients presented an atrophic
form of AMD, and 10 an exsudative complication of their AMD.

Fig. 1A, 1B, and 1C show the AMD evolution by one 75-years old female patient
who did not receive Serocytol products. Fig. 2A, 2B, and 2C show the evolution of
AMD by one 86-years old female patient treated with Serocytol products.

At baseline visit, the mean best corrected VA in group 1 was 0.53 (SD 0.27) and
0.65 (SD 0.27) in group 2. At the end of follow-up: the mean best corrected VA in
group 1 and group 2 was identical at 0.39 (SD 0.27 in group 1 and SD 0.31 in group
2). The visual acuity loss was -0.14 (SD 0.38) in the treated group (group 1) and
-0.26 (SD 0.25) in the untreated group (group 2). Fig. 3 shows changes in visual
acuity over time in the two groups.

Contrast sensitivity testing at inclusion was available only for group 1 and measured
at 1.25 (SD 0.47). At the end of the study, contrast sensitivity was evaluated at 1.06
(SD 0.40) in group 1 and 1.02 (SD 0.48) in group 2.

General anatomic evolution was favorable, corresponding to stability of the RPE
atrophy and RPE alterations in 14 patients in group 1 and 5 patients in group 2 and
worsen in 6 patients of group 1 and 17 patients of group 2.

No adverse ocular or systemic harmful effect has been observed. Compliance of
treatment was perfect as no patient did quit the treatment during follow-up.

Discussion

The retinal pigment epithelium (RPE), situated between the retina and external
blood-retinal barrier, play a crucial role to protect the eye fragile tissues from
damages [18, 19]. Following nhumerous reports, AMD is recognized among various
etiopathogenies as an inflammatory disease, the earliest hallmark being the
accumulation of drusen within the RPE. The insoluble drusen deposits contain a
variety of inflammatory molecules from multiple sources including activators of the
complement cascade, immune complex, cytokines, chemokines or growth factors.
Auto-antibodies to retinal tissue have been detected in sera from patients with AMD,
earlier studies have revealed that autoimmune response in the eye might be
mediated by RPE cells, since these cells share several similarities with antigen
presenting cells and possess a variety of costimulatory molecules [3, 12, 13, 20].
The macrophages dysfunction could also play a role in AMD [17] although much
more remain to be elucidated on the interaction between the cellular and molecular
events involved in the development of AMD.

The role of antibodies to defend the organism against aggressions by foreign
antigens is well known. However antibodies can exert other biological functions
such as inhibition or stimulation of the antigenic structures against which they are
targeted [8, 22]. It is the cellular immunomodulation, that is emerging as an
important field for the treatment of number of chronic disorders [23, 24]. Multiple
mechanisms could account for immunomodulatory activities exerted by



immunoglobulins and they could act by a direct binding on the target such as T or B
cells which results on an increase of T-cell suppressor function and an inhibition of
B-cell function, a neutralization of autoimmune antibodies, an interaction with the
complement and the cytokine network or an inhibition of Fab-mediated cell death

[23, 24].

Intravenous polyclonal immunoglobulins are frequently used to treat chronic
inflammatory and autoimmune diseases because of their immunomodulation
properties administered at a dose of 400 to 600 mg/kg every 3 to 4 weeks to reach
serum IgG level of 500 mg/dl [23]. Animal’s polyclonal hyperimmune antibodies
against human thymic lymphocytes induce a profound immunosuppression of
cellular immune responses and are used by daily doses from 1.5 to 30 mg/kg for 14
to 28 days to prevent acute organ graft rejection.

In contrast, tissue antisera repeated low-doses have been shown sufficient to
improve the outcome of some inflammatory disorders [8, 9, 10, 11]. The daily dose
administered by rectal route is of 20 mg of sera proteins. In the clinical practice its
take generally about 6 weeks after the beginning of the treatment with these
products to observe the therapeutic effect, suggesting a necessary repetitive contact
of the active molecules with their targets [25].

Interestingly, this treatment is an easy therapeutical approach known as safe, no
long-term side effects have been reported, compared to the conventional
intravenous immunoglobulins which have relatively high risk of adverse reactions.

Experimental studies have been performed which demonstrated that equine
antibodies, contained in Serocytol® products and raised against different porcine
tissues, bind to corresponding mammalian tissues and consequently induce
immunoregulatory effects such as rabbit gastric cells via the (Fab)2 fragment of IgG
[26] or human lymphocytes and macrophages [22, 27]. An experiment with
suppositories containing ***I labelled immunoglobulins given by rectal route to
volunteers has shown the absorption of Ig fractions [28].

Based on theses immunoregulatory principles, it was decided to assess tissue
antisera “CEil” and “Neurovasculaire” in different eye diseases, particularly in AMD.
The authors of the present paper were motivated to initiate a retrospective analysis
on the use of equine tissue antisera in the growing hypothesis of immune-mediated
processes in AMD well described by Hageman et al in 2001 [3] confirmed by the
knowledge of that the complement factor H (CFH) has been the first major
susceptibility gene for AMD.

Hypothesis of sub-cellular mechanism on drusen of tissue antisera:

First of all, our results suggest a good tolerance of equine tissue antisera “Eil” and
“Neurovasculaire” used for a mean period of 4 years without any harmful side
effects. This good tolerance was furthermore supported by the frequent request of
patients to receive the next prescription for the three months cure.

The most important end point to our patients was the slight clinical benefit in the
treated group of more than 1 line in best corrected VA. This functional benefit was
also supported by a trend in morphological stabilization in the treated group.

Obviously this clinically significant treatment benefit could not be considered
statistically significant. The small sample size, and probably the staging of AMD



showing a disease process going on for years are the main explanations for the lack
of statistical significance.

Due to the retrospective design of the study, both groups were not perfectly
matched.

Factors such as differences in initial VA, high blood pressure, photosensitizing drugs
intake, and age could interfere with clinical evolution of our AMD patients.

At inclusion, treated group had a lower best corrected VA which could mean that the
disease processes was more advanced. This selection bias would mean that the
Serocytol® treatment could be more effective in reality then shown in the present
study.

A similar conclusion could be drawn due to the higher prevalence of high blood
pressure, a well known risk factor for AMD [29], in the treated group.

On the other side, other selection bias could reduce the precision of the study
results.

The younger age (2.5 years difference) of the treated group could explain part of the
treatment benefit. A similar conclusion could be drawn as less patients were taking
photosensitizing drugs, a known risk factors for AMD [12] in the treated group. And
finally, lower best corrected VA in the treated group at inclusion could mean that
those patients had less vision to loose, leading to an opposite conclusion than the
one mentioned above.

An analytical approach through various immunological markers could help us to
understand the biological pathways of the immunomodulatory effect of this
treatment strategy.

Clinical and basic scientific studies will help to clarify the action by which this
therapy may provide some benefits.

A second step would consist in a well-designed randomized and controlled study.

Conclusions

The present study is to our best knowledge the first attempt to evaluate the
treatment benefit of an immunomodulatory approach in various forms of AMD. The
trend towards clinical benefit and the new physiopathological hypothesis on
biogenesis of drusen are both incentive to pursue in this direction.
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Table 1 - Patients and study data

Serocytol
Control group group
Number of patients N =22 N =20

Sex ratio 6 men /16 women | 4 men/ 16 women
Study eye 13 right / 9 left 8 right / 12 left
Mean age 73 years 70.3 years
Photosensitizing agents per
patient

No photosensitizing agent 9 patients 13 patients

1 photosensitizing agent 7 patients 4 patients

2 photosensitizing agents 5 patients 3 patients

3 photosensitizing agents 1 patient no patient
AMD category 12 atrophic / 10 wet | 10 atrophic / 10 wet

Mean follow-up period (days)

1309 + 502 days

1456 + 873 days

Baseline visual acuity 0.65 = 0.27 0.53 +0.27
Final visual acuity 0.39+0.31 0.39 £ 0.27
Baseline contrast sensitivity Not available 1.25 +0.47
Final contrast sensitivity 1.02 £ 0.48 1.06 £ 0.40

Morphological changes

5 stable / 17 worse

14 stable / 6 worse
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Figures

Figure 1A. 75 year old female, March 1999, left eye (controlateral eye): VA = < 20/400,
terminal age-related macular degeneration fibroglial scar

Figure 1B. Same patient, March 1999, right eye (study eye): VA = 0.8, age-related macular
degeneration with drusen

Figure 1C. Same patient, March 2003, right eye (study eye): VA = 0.32, age-related
macular degeneration with central retinal pigment epithelium atrophy with central scotoma
and a major visual acuity decrease
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Figure 2A. 86 year old female, June 1998, left eye: VA = 20/200, age-related macular
degeneration with perifoveal photocoagulation scar

Figure 2B. Same patient, June 1998, right eye: VA = 20/20, age-related macular
degeneration with drusen and some RPE alterations

Figure 2C. Same patient, July 2002, right eye: VA = 20/20, age-related macular
degeneration with drusen and some RPE alterations
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Figure 3. Changes in visual acuity over time. The mean loss (horizontal line in green) in the
control group was -0.26 as compared to a mean loss of -0.14 in the Serocytol treatment

group
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