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SUMMARY

Authors compared clinical and economic effeciency of treatment of the classical cor-
ticosteroids therapy and modern immunosuppressive treatment or their combination. 
Retrospective evaluation carried out in 2012, covering 2006–2011, monitored sample 
of 27 patients, 16 women and 11 men, 45 eyes with disabilities. The average age in 
the last year of follow-up monitoring was 30.2, ranging from 14 to 76 years. The mean 
duration of disease for the whole sample is 16.5 years with a range from 6 to 36 years. 
Three basic diagnoses were included in investigated group: chronic iridocyclitis in 59 
% of eyes, intermediate uveitis in 30 % of eyes and sympathetic ophthalmia in 11 % of 
eyes. The optimal treatment not be determined, however, combined corticosteroid spa-
ring therapy was the most beneficial to maintain in terms of visual acuity with minimal 
side effects and cost effectiveness. Successful outcomes of treatment were observed 
for intermediate uveitis, because the visual acuity improved in nine letetters of ETDRS 
chart in the study. Satisfactory treatment was proved in chronic iridocyclitis and sympa-
thetic ophthalmia in general, because visual acuity improved in a few letters of ETDRS 
chart, in the same line as in the beginning of the six-year follow-up. Rounded average 
annual prize for treatment including pharmacotherapy, outpatient and inpatient care 
and laboratory follow-up was in chronic iridocyclitis € 990, in intermediate uveitis € 310 
and sympathetic ophthalmia € 1550. Pharmacotherapy exceeded the financial apprai-
sal of specialized medical and inpatient care in total cost.
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INTRODUCTION

Uveitis is a serious and potentially 
blinding disease, but its economic 
consequences and the social pro-
blems caused by temporary or perma-
nent damage to sight are little known. 
Worldwide, uveitis especially afflicts 
the population in middle age (20 – 40 
years). According to the international 
literature, the prevalence is 38-714 
cases per 100 000 inhabitants and 
the incidence of 17-52 cases per 100 
000 inhabitants annually [28]. In total, 
uveitides comprise approximately one 
twentieth of the etiologies of blindness. 
These numbers are probably higher, 
since the presented statistical data is 
primarily from countries with advan-
ced healthcare [6]. From a worldwide 
perspective, economic and regional-
-ethnic situation has a fundamental 
influence on the causes of blindness 
or a substantial deterioration of vision 
in adulthood. In European countries 
the first places amongst the causes 
of blindness are occupied by diabetic 
retinopathy, degenerative affliction of 
the retina, severe myopia and atro-
phy of the optic nerve [6]. In Japan, 

uveitis ranks fourth in the causes of 
blindness, after the aforementioned 
severe nearsightedness (myopia), de-
generation of the retina and atrophy 
of the optic nerve [11]. In developing 
countries, in more than one half of 
cases the cause of blindness is ca-
taract or affliction of the lens, which 
are treatable in developed countries. 
Here uveitis ranks in fourth or fifth 
place amongst the causes of loss of 
sight, together with untreated ocular 
trauma [1, 30]. The above facts docu-
ment the seriousness of this disease, 
which is not lethal, but the frequency 
of occurrence of uveitis with poten-
tially serious consequences primarily 
afflicts a productive group of the po-
pulation. In comparison with other di-
seases causing blindness in the field 
of ophthalmology, patients with uveitis 
must additionally face several side 
effects of long-term pharmacological 
treatment with corticosteroids or im-
munosuppressants. The potential da-
mage to the sensory organ and ove-
rall burden on the organism during the 
course of treatment has a psychologi-
cal influence on the patients and has a 
considerable socio-economic impact 
on them and their surroundings.

From the above factors, it ensues 
that in addition to an evaluation of the 
clinical results of treatment of uveiti-
des, an assessment of the economic 
perspective of the treatment of this 
serious immunopathological eye di-
sease is of fundamental importance 
also in our region, since modern im-
munosuppressive drugs are financi-
ally costly. The aim of the study was 
to judge this mutual relationship and 
to attempt to stipulate the possibility 
of optimum treatment from both per-
spectives. The model was the ongo-
ing successful AMADEUS project for 
the treatment of wet age related ma-
cular degeneration [9].

ACTUAL CONFIGURATION  
AND METHOD

In 2012, patients with a chronic form 
of non-infectious uveitis, requiring 
general corticosteroid or immuno-
suppressive therapy or a combination 
thereof within the period from 2006 to 
2011, i.e. from implementation of the 
new electronic information system at 
the Eye Clinic at the Royal Vinohrady 
Teaching Hospital, were retrospecti-
vely enrolled in the monitored study 
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population. The observed group con-
tained 27 patients, of whom 16 were 
women and 11 men. The average age 
in the last year of observation was 
30.2 years, with a range from 14 to 76 
years. In total 45 eyes were monito-
red and treated, 18 patients had the 
disease bilaterally, and 9 patients only 
unilaterally. The average length of the 
actual duration of the disease for the 
entire population is 16.5 years, with a 
range from 6 to 36 years.
The most frequently occurring diagno-
sis was chronic iridocyclitis in 19 eyes 
in 16 patients, of which 9 cases were 
as a part of juvenile idiopathic arthri-
tis (JIA), whilst the remaining patients 
were classified in the group of hype-
rergic uveitides (positive ANA, inc-
reased immunoregulation index etc.). 
A second disease was intermediate 
uveitis in 13 eyes in 8 patients. The 
most prognostically serious disease 
was panuveitis with late cellular sensi-
tivity, which was represented in three 
patients by sympathetic ophthalmia, 
always in one eye. 
For the clinical evaluation, the main 
selected parameter was visual acuity, 
and the baseline and outcome values 
were compared over an observation 
period of 6 years. The results were re-
corded in the decimal value of ETDRS 
for each year of observation for each 
parent separately. Only afterwards the 
development of vision in the course of 
the six year observation was evaluated 
in individual patients, and in conclusion 
there followed a general assessment 
according to the particular three dia-
gnoses. “Successful” treatment was 
considered to constitute an improve-
ment of visual acuity by +0.12 (one 
letter from the next row of the ETDRS 
chart) or more, “satisfactory” treatment 
meant maintenance of visual acuity at 
the original baseline value, thus within 
the range of ±0.05, and finally, “un-
successful” treatment was a value of 
-0.12 (one letter from the next row of 
the ETDRS chart) or less.
Other monitored clinical parameters 
included associated ocular complica-
tions (which in their consequences 
participated or might participate in the 
main parameter of the clinical moni-
toring, namely in the deterioration of 
visual acuity): cystoid macular edema 
(CME), complicated cataract, secon-
dary glaucoma and keratopathy with 
the possibility of their potential thera-
peutic influencing. The general side 
effects of the overall therapy on the 
organism were also recorded: acne, 
Cushingoid facies, gingivitis, hepatic 

and renal toxicity and increased blood 
pressure. Cost parameters of the tre-
atment were divided into three groups: 
outpatient care or hospitalisation inclu-
ding surgeries, and general and local 
medication were evaluated separately. 
From the perspective of medical care, 
the costs for the individual examina-
tions and procedures were calcula-
ted according to the list of healthcare 
procedures with point values, mul-
tiplied by the value of the point for 
the respective medical specialties. 
Healthcare material (HM) for the pro-
cedures was added separately. The 
healthcare procedures with the eva-
luation were checked in the List of 
Healthcare Procedures according to 
the relevant decree of the Ministry of 
Health of the Czech Republic (MHCR) 
for each year. In the observed period 
this specifically concerns Decrees 
nos. 493/2005, 331/2007, 409/2008, 
27/2009 and 397/2010. The value of 
the point is stipulated by the MHCR 
for specialties 705 – ophthalmology, 
708 – anaesthesiology, resuscitation 
and intensive medical care at CZK 
1.02. The value of the point for labora-
tory and immunological specialty 801, 
813 and 818 is stipulated at CZK 0.88.
In outpatient care, each year the total 
numbers of examinations were ob-
served, incorporating predominantly 
targeted eye tests (75022), sporadi-
cally also complex eye tests (75021), 
including noncontact tonometry 
(75161) and ophthalmoscopy (75121) 
of one or both eyes in the followed up 
persons (09532). Further eye tests 
were not conducted regularly at oph-
thalmological checks, but in individual 
cases according to the clinical picture 
and the need to obtain information for 
further treatment: fluorescein angio-
graphy (75129), A and B-scan ultra-
sound examination (75147, 75149), 
photo-documentation for each eye 
individually (755155) and if applicable 
also YAG laser treatment (75433). For 
each eye this was calculated beyond 
the framework of classic ophthalmolo-
gical examination.
These examinations were supple-
mented as necessary with the requi-
red laboratory tests:
a) The basic immunological examina-
tion for uveitis comprised examina-
tion of sedimentation of erythrocytes 
(9133), determination of IgG (91129), 
determination of IgA (91131), determi-
nation of IgM (91133), determination 
of of CRP (91153), determination of 
C3 element of complement (91159), 
determination of C4 element of com-

plement (91161), blood count with five 
population differential number of leu-
kocytes (96167), immunophenotyping 
of individual cellular subpopulations 
according to superficial symptoms 
(91439), analysis of panoptically 
stained blood smear (96315), deter-
mination of CIK by PEG-IKEM method 
(91355), panoptic staining of smear of 
peripheral blood or aspirate (96711), 
preparation of smear (96713) and se-
paration of serum or plasma (97111).
b) The special immunological exa-
mination for uveitis involved deter-
mination of anti IgA antibodies ENA 
(91261), determination of anti SS-A/
RO AB ELISA (91263), determination 
of anti SSB/LA AB ELISA (91265), de-
monstration of antinuclear antibodies 
(91317), demonstration of ANCA IF 
(91323), determination of levels of 
ASLO (91503), determination of HLA-
-B 27 (86217), determination of rheu-
matoid factor (91501) and separation 
of serum or plasma (97111).
c) The control examination of blood 
for monitoring of undesirable effects in 
systemic therapy recorded the values 
of AST (aspartate aminotransferase) 
or ALT (alanine aminotransferase) 
(81357), urinary concrement qualitati-
vely (81483), uric acid (81523), analy-
sis of panoptically stained blood smear 
(96315), panoptic staining of smear of 
peripheral blood or aspirate (96711) 
and preparation of smear (96713).
Care by other specialists such as rheu-
matologists, radiologists etc. in syste-
mic diseases was not observed, since 
it was not the contents of this study.
Hospitalisation care in its complex 
incorporated actual hospitalisation in 
a standard inpatient ward at the Eye 
Clinic of the Royal Vinohrady Tea-
ching Hospital at the flat rate price for 
hospitalisation days (Days 1-3 at CZK 
1046, days 4-5 at CZK 876 and days 
6-8 for CZK 707) and the surgical pro-
cedures if applicable under general 
anaesthesia. Medication and labora-
tory tests are calculated within the flat 
rate and as a result were not included. 
The costs for surgical procedures, 
including use of separately charged 
healthcare material (HM), were eva-
luated separately in different seasons 
of the year. With regard to the type of 
eye disease and its manifestations, 
this concerned the following procedu-
res: extracapsular extraction of cata-
ract by phacoemulsification technolo-
gy (75345) with implantation of a soft 
intraocular lens (75347) or without 
implantation, filtration antiglaucoma-
tous surgery (75339) using different 
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surgical techniques with the use of im-
plants, enucleation of the bulb (75371) 
if applicable with use of orbital implant 
and pars plana vitrectomy (75449). 
Use of a surgical microscope (71823) 
was always added according to time 
demandness. Preoperative exami-
nation by an internist (11021) and an 
anaesthesiologist (78022), intubation 
(78820) and anaesthesia for the pe-
riod of the surgical procedure and 20 
minutes (78114) were included within 
the price of general anaesthesia for 
ophthalmological procedures.
Medication of patients from a financial 
perspective was monitored in outpatient 
care according to the ophthalmologist’s 
prescription, with precision to the single 
whole packages of pharmaceuticals 
each year. The prices the particular phar-
maceuticals were taken from Brevíř (Me-
dical Tribune) for each year separately 
[17, 18, 19, 20, 21, 22], since their price 
as reimbursed by the health insurance 
companies changed continually.
For general anti-inflammatory and im-
munosuppressive drugs the evalua-
ted prescription was (generic names): 
azathioprine, bemethasone, cyclospo-
rine A, methotrexate, methylpredniso-
lone, tacrolimus. General medication 
prescribed by other specialists within 
the framework of a systemic disease 
is not incorporated within the study, 
since it was not possible to monitor it 
precisely and it did not come within the 

financial costs of the ophthalmologist. In 
local treatment this concerned corticos-
teroids, non-steroid antiflogistics, mydri-
atics and antiglaucomatous drugs (be-
ta-blockers, carboanhydrase inhibitors 
and sympathomimetics for treatment of 
glaucoma, or a combination thereof).
The actual analysis of the data on fi-
nancial costs was evaluated from the 
perspective of their composition, in-
ter-year growth with average annual 
costs per patient overall and for the 
individual groups of diagnoses. At the 
same time, the costs for corticosteroid, 
immunosuppressive and combined 
therapy were evaluated. For a com-
parison of the groups, a simple cost-
-effectiveness analysis is conducted.

RESULTS

Over the six years of monitoring, 10 pati-
ents were hospitalised, of whom 6 were 
hospitalised twice and one patient three 
times. Cataract surgery was performed 
on 10 eyes, i.e. 23%. Before 2006 a ca-
taract had already been operated in the 
study population in 9 eyes, i.e. 20%. An 
antiglaucomatous surgery was perfor-
med by different surgical techniques on 
3 eyes, i.e. 7% (in one patient the im-
plant subsequently had to be explanted 
due to uncontrollable hypotension). Vit-
rectomy was performed on one female 
patient due to serious cicatrical vitreous 
reaction. Enucleation of the bulb was 

indicated twice due to dolorous blind 
bulb with secondary uveitic irritation of 
the immunocomplex mechanism of the 
seeing eye. The division of surgeries in 
relation to the three monitored groups of 
diagnoses is presented in Table 1. The 
majority were performed for chronic iri-
docyclitis, whereas in intermediate uvei-
tis no surgical procedure was necessary. 
The absolute frequency of surgeries was 
represented by sympathetic ophthalmia, 
including the previous period.
During the six year  monitoring peri-
od, associated ocular complications, 
which contributed substantially to the 
reduction of visual acuity, were mani-
fested most under the picture: CME in 
17 eyes (38%), complicated cataract 
accompanied by various degrees of 
deterioration of vision was diagnosed 
in 16 eyes (36%) and zonular kerato-
pathy in 5 eyes (11%). Secondary glau-
coma was detected in 10 eyes (22%). 
The connection of ocular complicati-
ons with the monitored particular types 
of uveitides was characterised by fun-
damental differences. Whilst CME in-
fluencing negatively visual acuity was 
present in 7 eyes (69%) in the case of 
intermediate uveitis, post-inflamma-
tory cataract was present in 14 eyes 
(48%) in the case of chronic iridocyc-
litis. Serious zonular keratopathy was 
diagnosed only in the case of chronic 
iridocyclitis. Secondary glaucoma was 
diagnosed in 7 eyes (24%) in the case 

Diagnosis Chronic iridocyclitis Intermediate uveitis Sympathetic ophthalmia Total
Number of eyes 29 13 3 45
Cataract surgery (2006-2011) 10 0 1 11
Filtration glaucoma surgery 2 0 1 3
Vitrectomy 1 0 0 1
Enucleation (2006 and 2008) 2 0 0 2
Previous cataract surgery 8 0 1 9
Previous enucleation 0 0 3 3

Table 1. Overview of eye surgeries in relation to the particular diagnoses

Diagnosis Chronic iridocyclitis Intermediate uveitis Sympathetic ophthalmia Total
Number of eyes 29 13 3 45
Number of patients 16 8 3 27
Successful treatment 22.00% 69.00% 0 41.00%
Satisfactory treatment 30.00% 23.00% 100.00% 43.00%
Unsatisfactory treatment 48.00% 8.00% 0 16.00%
Average increase of vision 0.02 0.27 0.15 0.1
Average annual treatment costs CZK 24 659 CZK 7 689 CZK 38 495 CZK 20 591
Total side effects of treatment 75% 50% 100% 66.00%

Table 2. Overall evaluation of treatment success, treatment costs and side effects of treatment in relation to the particular diagnoses
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of chronic iridocyclitis and only once 
(8%) in intermediate uveitis, twice in-
fluencing sympathetic ophthalmia.
Out of the entire monitored study popu-
lation of 27 patients, in which 45 eyes 
were treated, according to the selected 
evaluation criteria for visual acuity (see 
above) the treatment was successful in 
41% of cases, i.e. in 18 eyes, satisfac-
tory in 43%, i.e. in 19 eyes, and unsa-
tisfactory in 16%, i.e. in 7 eyes. From 
the given study population, 9 patients 
(16 eyes) were treated only with corti-
costeroids and the treatment was su-
ccessful and satisfactory in 93%. In the 
remaining patients the actual treatment 
with corticosteroids before or during the 
observation period was demonstrated to 
be insufficient, and 12 patients (18 eyes) 
were transferred to immunosuppressive 
therapy, and 6 patients (10 eyes) to a 
combined form of treatment. The tre-
atment was demonstrated to be at least 
satisfactory in 67% of eyes treated with 
immunosuppressive drugs and in all 
eyes treated with the combined form of 
treatment. Table 2 presents these rela-
tionships for the three single diagnoses 
of intraocular inflammations. In the case 
of intermediate uveitis, in the majority 
of patients the therapy was successful, 
with an overall average gain of 9 letters 
of ETDRS chart. In the case of chronic 
iridocyclitis, treatment was practically su-
ccessful and satisfactory in a half of the 
patients, in the general evaluation it re-
mained at the level of the same ETDRS 
row. An important factor in monitoring the 
therapeutic effect is always satisfactory 
vision in three patients with sympathe-
tic uveitis, since the gain of a number 
of ETDRS letters from the next row in 
three patients only cannot be evaluated 
as a successful treatment. Out of the ob-
served 45 eyes (vision 0-0.05) we recor-
ded blindness in 7 eyes (15.5%), fortu-
nately this was not bilaterally in any case 
and there was always serviceable vision 
in the other eye, despite the fact that this 

eye was also afflicted by inflammation. 
In these patients, the inflammation be-
gan on average at the age of 6 years, 
with an average duration of 19 years, in 
71% of cases it was linked to juvenile 
idiopathic arthritis. To these patients it is 
necessary to add also three cases of uni-
lateral blindness within the framework of 
enucleation due to a sympathetic illness 
in the previous period.
General undesirable effects of tre-
atment occurred to varying extents 
during the observation period in 18 
patients, whilst only 9 treated patients 
remained without any negative im-
pacts of treatment. Side effects of tre-
atment always accompanied aggre-
ssive immunosuppressive therapy for 
sympathetic ophthalmia (Table 2). It 
was not necessary to discontinue the 
indicated treatment due to serious 
consequences of the undesirable 
effects of treatment in any case. Inc-
reased blood pressure in connection 
with treatment occurred in all types 
of treatment, eight times in total. Inc-
reased liver test values were recorded 
in four patients, the largest proportion 
occurred in immunosuppressive the-
rapy using cyclosporine A. Similarly 
a toxic effect was manifested in the 
function of the kidneys, increased 
creatinine and urea, which occurred 
in two patients, and gingivitis in three 
of the patients as a side effect of im-
munosuppressive therapy. Cushing 
facies afflicted seven patients due to 
long-term use of corticosteroids, as 
well as acne in five female patients.
The average annual costs for the tre-
atment of the 27 observed patients 
with non-infectious uveitis over the 
period 2006 – 2011 are CZK 555 960. 
The largest part of the financial costs 
comprises outpatient medication, i.e. 
general and local administration of 
pharmaceuticals in 67%, and at least 
it covers hospitalisation care including 
costs for surgeries in 9%. Outpatient 

care by an ophthalmologist and with la-
boratory observation comes to 24% of 
total costs. In the inter-year comparison 
of total costs, the maximum was rea-
ched in 2007, when the highest costs 
were for medication and hospitalisation 
care, and in total comprised CZK 699 
632. By contrast, the lowest total costs 
were CZK 382 129 in the last year of 
observation, when all items reached the 
minimum (Graph 1). The inter-year ten-
dency of the individual cost components 
has a decreasing character (Graph 2). 
The costs for outpatient care show a 
slight reduction, whilst no connection to 
the introduction of the regulation fee for 
outpatient treatment is demonstrable, 
since the number of control examina-
tions decreased as a result of the pro-
gressive remission of the disease. We 
understandably succeeded in obtaining 
the most precise values on the provided 
outpatient care of patients with diagno-
sed uveitis in comparison with other 
diagnoses in the last year of observa-
tion. All the examinations of patients 
with uveitis as the main diagnosis and 
as an accompanying diagnosis formed 
almost 4% of all 17 000 outpatient com-
plex and targeted examinations in 2011 
at the Eye Clinic of the Royal Vinohra-
dy Teaching Hospital. In our monitored 
study population, 138 primarily targeted 
examinations were conducted, i.e. 20% 
of the provided outpatient care of all the 
uveitic patients within the given period, 
which was the lowest number per single 
year of the study. The largest number 
of ophthalmological checkups in the six 
year observation of uveitis, of 179, was 
recorded in 2006.
In the case of medication, the decrease 
in costs is evidently influenced by the 
progressive reduction of the prices of 
certain general immunosuppressive 
preparations and also a reduction of pre-
scription due to stabilisation of the ocular 
process. Despite this fact, in 2007 and 
2009 costs for medication show a tem-

Graph 1. Inter-year tendency of total costs
Graph 2. Inter-year comparison of costs for medication and 
outpatient observation
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Hospitalisation care
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porary increase, conditional upon repe-
ated application of tacrolimus. It was not 
possible to compare hospitalisation care 
inter-yearly, since the array covered brief 
and irregular periods, and only with 10 
monitored patients. In a comparison of 
the groups of patients treated with one 
type of medicamentous therapy from the 
groups: immunosuppresants, corticoste-
roids and combined therapy, the highest 
costs were reached by the group of im-
munosuppressive preparations: CZK 30 
928 per year for treatment of one pati-
ent. The cheapest was the treatment 
with corticosteroids, at CZK 2 014 per 
patient per year. Annual treatment with 
a combination of immunosuppressants 
with corticosteroid preparations came 
to an average of CZK 17 935. Upon a 
comparison between the three individual 
groups of diagnoses (Table 2), it ensues 
that understandably the most expensive 
treatment was for sympathetic ophthal-
mia with a combination of immunosupp-
ressants, and the cheapest one was for 
intermediate uveitis, due to the high fre-
quency of general and parabulbar appli-
cation of corticosteroids.

DISCUSSION

Sight is the most important human sen-
se, the development of which takes pla-
ce from birth up to the end of the pre-
-school period. Inflammatory affliction 
of the uvea represents a serious threat 
already during this period. An extensive 
Polish study demonstrates that a role 
is played in the significant deterioration 
of vision in children by atrophy of the 
optic nerves, retinopathy of immaturity, 
severe short-sightedness, hereditary 
cataract and degeneration of the reti-
na, and that uveitis also ranks amongst 
the significant etiological factors [29]. In 
our study population uveitis occurred in 
the pre-school period in 8 children, and 
during school age up to the age of 15 
years in a further 12, which had a signi-
ficant influence on visual acuity and mo-
nocular blindness even after the years 
of observation. In the USA a study was 
conducted on the economic impacts of 
reduction of sight to blindness, but it did 
not take into account the causes of da-
mage to sight. From the epidemiological 
studies it ensued that 6% of patients with 
uveitis are blind, with total annual costs 
for those afflicted in the USA at approx. 
240 million US dollars [10]. Another stu-
dy investigated the character, type and 
period of duration of loss of sight in pati-
ents with uveitis, with the aim of determi-
ning the causes of loss of sight and their 
greatest risk. During the course of three-

-year observation, 70% of patients had 
reduced visual acuity after a period of 
two years of the duration of the disease, 
and permanent loss of sight afflicted one 
quarter of the patients [8]. On the basis 
of experiences in a summary evaluation 
of 73 studies [25], we also chose visual 
acuity as the basis of the clinical evalua-
tion of the effectiveness of treatment. In 
evaluating the change of visual acuity 
we assessed the gain or loss of indivi-
dual letters of ETDRS chart separately 
in individual patients, as in the Czech 
AMADEUS study, which is based on the 
foreign studies VISION, MARINA, and 
on the recommendations of NICE [9]. A 
significant deterioration or improvement 
is shown by 15 letters (i.e. three rows), 
a slight deterioration or improvement is 
up to 14 letters. The overall evaluation 
is calculated statistically from the sum 
of the individual values of all patients, as 
expressed in the individual rows of the 
ETDRS chart [9]. The recommendation 
of the SUN Working Group evaluates 
improvement or deterioration of visual 
acuity in uveitides by two rows [12]. In 
our study we assessed the shift in the 
change of visual acuity after six years in 
single letters [9]. We considered entirely 
“satisfactory” treatment to constitute pre-
servation of vision within the given row. 
This produced the mathematical value of 
± 0.05, which is in total 0.1 = one row of 
ETDRS chart. With regard to the small 
number of patients in this pilot study, we 
refrained from an evaluation of improve-
ment or deterioration expressed in two 
rows of ETDRS chart [12], since an error 
of small numbers would prove here.
The fundamental and initial treatment 
of non-infectious uveitides at present 
remains general administration of cor-
ticosteroids, which are also taken peri-
ocularly [5, 23, 27], and we chose this 
application for unilateral intermediate 
uveitides. In determining the clinical 
effectiveness of treatment of uveitis with 
immunosuppressive preparations be-
tween 1980 and 2007 [25], the results 
of a total of 73 studies were compared. 
Of these 12 were randomised, 20 pro-
spective and 40 retrospective studies, 
and 1 was an non-controlled blind 
study. Immunosuppressive treatment 
evaluated the effectiveness of pharma-
ceuticals in 4 groups of T-lymphocyte 
inhibitors, antimetabolites, alkylating 
substances and biological treatment. 
The greatest effect was seen in biolo-
gical treatment [25]. Our study compa-
red immunosuppressive therapy using 
cyclosporine A (T-lymphocyte inhibitor), 
and antimetabolites were represented 
by azathioprine and methotrexate. This 

method of treatment was applied also to 
child patients with non-infectious form 
of uveitis [14, 16]. The assessment of 
biological treatment was not classified 
due to the small number of patients, sin-
ce to date this treatment in the Czech 
Republic is only within the competence 
of rheumatologists. 
In accordance with the above-stated 
study [25], a positive effect of all three 
drugs was confirmed in our patients 
with non-infectious uveitides, and so 
was a positive impact on the treatment 
of CME using cyclosporine A for inter-
mediate uveitis. In a longer study with 
376 patients, a higher effectiveness 
of treatment with cyclosporine A was 
demonstrated, since after one year of 
treatment complete control of the in-
flammation was achieved in 52% of 
patients, as against 36% in the case of 
therapy using corticosteroids [13]. This 
experience was also confirmed, since 
in the case of insufficient effectiveness 
of general therapy by corticosteroids 
alone we were necessitated to switch to 
immunosuppressive therapy or a com-
bined therapy. In the combined therapy 
we added antimetabolites to the gene-
rally administered corticosteroids, which 
increases effectiveness of treatment [2]. 
It is just the combined treatment, which 
is used also in the Czech Republic [27, 
28], in the schemes which save on corti-
costeroids has a good effect and also a 
lower occurrence of general side effects 
of therapy [2, 16, 24, 31]. In the case 
of insufficient effect of cyclosporine A it 
is possible to choose treatment with ta-
crolimus [15, 31]; in our observation this 
concerned 3 patients who already had 
corticoresistant iridocyclitis accompa-
nied with secondary glaucoma, provo-
ked precisely by corticosteroids.
Our study also involved monitoring of 
undesirable effects of treatment on 
the human organism, which was con-
centrated on two main pharmaceuti-
cals, namely generally administered 
corticosteroids and cyclosporine A. 
In the case of corticosteroids these 
were acne and Cushing facies, pre-
dominantly in young girls. We did not 
confirm pronounced systemic hyper-
tension, hyperglycaemia or adrenal 
insufficiency [23] also with regard to 
the low age composition of the moni-
tored patients in the study. In the case 
of cyclosporine A, the most frequent 
complication was systemic hyperten-
sion in 25% of cases, also recorded 
were manifestations of mild hepato-
xicity, increase in levels of creatinine 
and uric acid in the evaluation of renal 
functions and gingivitis, as described 
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in the literature [29]. With regard to the 
continuous laboratory monitoring, do-
ses of the drug were reduced accor-
ding to situation without a perceptible 
clinical impact. The toxic effects were 
never so pronounced as to necessi-
tate discontinuation of immunosupp-
ressive or combined therapy [13, 25].         
Corticosteroids administered generally, 
locally and periocularly were the main 
cause of secondary glaucoma (22%); 
the condition was resolved by discon-
tinuing corticosteroids if the condition 
so permitted, or by a change of thera-
py. Above all local antiglaucomatous 
drugs were used: beta-blockers and 
carboanhydrase inhibitors [27], which 
were if applicable supplemented with 
sympatomimetics for glaucoma. Three 
patients had to undergo antiglaucoma-
tous surgery with a favourable result. 
The formation of a cataract was above 
all induced by the inflammation itself as 
its most frequent complication [27], the 
secondary influence of corticosteroids 
was only an accompanying effect. The 
relatively low number of complicating 
cataracts (36%) in our study is conditi-
onal upon their 9 operations (Table 1) 
in the preceding period. The surgical 
technique was governed by the form 
of complicated cataract with or without 
implantation of an intraocular lens, the 
condition was remission of the inflam-
mation for at least three months and 
peroperative intravenous application of 
methylpredinsolone [27].
Pharmacoeconomics is a relatively 
new scientific discipline, which has 
been developed since the 1960s, 
as an interdisciplinary connection of 
pharmacological, clinical, economic 
and epidemiological methods. This 
scientific discipline assesses the ove-
rall value of pharmacotherapeutic 
interventions, services and program-
mes. Pharmacoeconomics seeks an 
answer to the question of the bene-
fit that it is possible to gain per price 
unit of the pharmaceutical. It also has 
significant social and political aspects 
[7]. Cost-effectiveness analysis (CEA) 
ranks amongst the methods of phar-
macoeconomic studies dealing with a 
comparison of costs for treatment and 
the effect of treatment. CEA is an ana-
lytical method used for the evaluation 
of overall costs and attained results. 
Its main function is to make visible the 
relative cost of various interventions 
with regard to the patient’s improve-
ment in health. This type of analysis 
is suitable for use where procedures 
are compared with a similar type of 
outcome. The result of the analysis 

is costs for the specific clinical unit. It 
cannot be used in the case of studies 
of illnesses with varying outcomes. 
From the perspective of costs, direct 
costs are evaluated: namely in co-
nnection with treatment, as well as 
indirect costs: those influencing the 
patient and society. The benefits of 
treatment, or clinical effectiveness, 
are expressed in specific clinical units. 
Upon a comparison of two different 
therapeutic interventions on one pa-
tient, which have different costs and 
generate a different level of effective-
ness, it is necessary to determine the 
“incremental” cost and benefit analy-
sis. The aforementioned analysis sta-
tes what the costlier treatment brings 
and what its effectiveness is. The re-
sult is the Incremental-cost-effective-
ness ratio (ICER). This is the ratio of 
the differences of costs and effective-
ness, which demonstrates how many 
more resources need to be expended 
in order to attain the additional thera-
peutic benefit. A disadvantage of CEA 
is that it differentiates only between 
various therapeutic interventions wi-
thin the framework of a single diagno-
sis, but it is not capable of comparing 
the cost-effectiveness of therapeutic 
procedures across various illnesses. 
It does not enable a conversion of the 
results of the treatment to a common 
denominator, as is the case e.g. in 
the cost-utility (CUA) type of analysis 
and also does not take into account 
the patient’s quality of life and point of 
view. A problem is the disparity of the 
units in which the costs and results are 
contained. The advantage of the CEA 
is the high clinical comprehensibility 
of results, since they are expressed in 
real practical parameters [7, 26].
The average annual costs for tre-
atment of one patient from the ob-
served group in the Czech Republic 
are CZK 20 591. The largest number 
of these is composed of costs for me-
dicamentous treatment, on average 
CZK 13 746, which is as much as 
67% of total costs. Outpatient care 
by ophthalmologists, immunological 
or laboratory observation and hos-
pitalisation care in our study came 
to CZK 6 845 in total, thus 33%. An 
analogous study over only one year, 
conducted in France in 2008, ob-
served treatment and the associated 
costs in four professional centres [3], 
whilst our observation was conduc-
ted at one clinic, but over the cour-
se of six years. The most frequent 
diagnosis of the French study was 
chronic anterior and intermediate 

uveitis, panuveitis and also posterior 
uveitis. The average annual costs for 
treatment of one patient were appro-
ximately CZK 85 100 (€ 3403). The 
largest proportion of these was pro-
fessional care by doctors and hos-
pitalisation, in total as much as CZK 
72 250 (€ 2889), which is 85% of the 
total costs. Hospitalisation episodes 
were very frequent across all the ob-
served clinics. Costs for actual medi-
cation comprise only a small amount 
of total costs, in total approximately 
CZK 12 850 (€ 514), thus a mere 15% 
of total costs [3]. There is a clear dif-
ference between the amount and the 
composition of costs for treatment 
of patients with uveitis in the Czech 
Republic and in France. In total the 
costs for treatment of uveitis are con-
siderably lower in the Czech Repub-
lic. The price of indicated medicati-
on is similar in comparison with an 
advanced EU country, which testifies 
to the comparable level of diagnos-
tic and therapeutic professionalism. 
The costs for financial remuneration 
of professional care of doctors and 
other healthcare employees in out-
patient care and the hospitalisation 
sphere in the Czech Republic cannot 
be compared.

CONCLUSION

It is not possible to recommend a 
precise optimum variant of treatment, 
since the actual diagnosis of the form 
of uveitis is decisive. Despite this 
fact, a cost-effective treatment was 
combined, incorporating an optimum 
dose of immunosuppressive prepa-
rations (azathioprine, cyclosporine A, 
methotrexate) and a low dose of cor-
ticosteroids from the perspective of 
the clinical impact on maintaining the 
most beneficial visual acuity, at the 
same time as minimising the undes-
irable effects of treatment. The least 
financially demanding, together with 
a beneficial clinical effect, appeared 
to be the treatment of intermedia-
te uveitis. In chronic iridocyclitis the 
connection with juvenile idiopathic 
arthritis was of decisive significance, 
in which the current presence of this 
general systemic disease had a fun-
damental influence on not very opti-
mal clinical result and effectiveness 
of treatment, which was not always 
sufficient. The financial costs for pro-
fessional medical care of patients in 
the Czech Republic are substantially 
lower than the costs of the actual me-
dicamentous procedure. 
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