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Chapter 8 

SUMMARY AND FUTURE PERSPECTIVES 



Chapter 8 

Uveitis, i.e. inflammation of iris, ciliary body, choroid, retina or vitreous, can be 
caused either by infectious organisms or via non-infectious mechanisms. In 
Chapter 1, it is pointed out that the aetiology of uveitis has changed due to 
progress in techniques, such as the introduction of the slitlamp and 
ophthalmoscope and the development of various laboratory tests. The advances 
in the field of immunology and microbiology have also contributed to the 
changed ideas regarding the aetiology of uveitis. At the beginning of this 
century, infectious organisms were believed to cause the majority of uveitis 
cases. After the development of antibiotics and diagnostic tests the infectious 
causes seemed to decrease. At the time that the association between HLA 
molecules and certain uveitis entities was discovered, together with the 
possibility to elicit uveitis by injection of various retinal antigens in animals, the 
idea arose that autoimmunity could be an important underlying mechanism of 
uveitis. After the eighties, the AIDS epidemic provided the opportunity to study 
the course of several infectious uveitis entities and gave a better insight into the 
importance of the host immune response during the development of uveitis. The 
development of techniques to multiply DNA gave us an opportunity to confirm 
the presence of infectious organisms suspected to cause uveitis, as well as to 
discover new infectious organisms playing a role in the pathogenesis of uveitis, 
as for example Tropheryma whippelii, a bacterium causing inflammation in the 
gut as well as uveitis. 

In our laboratory, the measurement of intraocular antibody production 
against several viruses (VZV, HSV, CMV, Parvo-B19 virus, adenovirus, EBV) 
as well as the detection of DNA (VZV, HSV-I, CMV) have been used to 
identify the possible role of a virus in the pathogenesis of uveitis. Since it was 
not clear whether the Epstein-Barr virus (EBV) plays an important role in the 
pathogenesis of uveitis, we investigated the presence of EBV DNA in patients 
with various uveitis entities by the polymerase chain reaction (Chapter 2). 
When comparing these groups, EBV DNA was found more often in HIV-
negative immunocompromised patients with uveitis. EBV DNA, however, was 
also found in 'nonuveitic' controls and in uveitis cases with known 'other' 
infectious causes such as T. gondii, VZV, or HSV. We therefore concluded that 
testing for EBV was not useful in patients with uveitis, since indications for an 
important role of this virus in the pathogenesis of intraocular inflammation were 
not found. 

More advanced PCR techniques, such as representative differential analysis 
(RDA), may possibly be helpful in discovering new infectious organisms that 
can cause uveitis. In brief, RDA multiplies all DNA present in the ocular fluid 
sample using random primers. 'Self- DNA can be subtracted from the ocular 
fluid sample, leaving 'foreign'- DNA, using lymphocyte- DNA obtained from 
peripheral blood lymphocytes. This 'foreign'- DNA is then sequenced and 
compared to known sequences in the genome database. It is, however, still 
possible that the causative agent cannot yet be identified, because not all known 
infectious organisms are fully sequenced and not all sequences are yet known. 
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This RDA technique will probably not be used for diagnostic purposes since it 
is a very expensive and time-consuming method. 

Another method that can probably be used as a diagnostic tool is the DNA 
chip. " The DNA chip is a glass plate on which many known sequences from a 
large variety of microorganisms are bound. DNA from the ocular fluid sample 
is multiplied by nonspecific primers using labeled nucleotides. The product can 
then be hybridized to the DNA-chip; if the sample contains DNA which 
matches with a sequence from the microorganisms applied to the chip, this will 
lead to a rapid identification of the infectious organism present in the eye. 

Ocular toxoplasmosis is the most important cause of posterior uveitis. 
Although the intraocular production of anti-T. gondii IgG and PCR are very 
useful to confirm the diagnosis of ocular toxoplasmosis, some (atypical) cases 
can still be missed. In Chapter 3 we investigated whether the detection of 
intraocular anti-7. gondii IgA antibodies could be used as an additional 
diagnostic test in patients with ocular toxoplasmosis. Three groups of patients 
with uveitis were tested; group I included patients with clinically diagnosed 
ocular toxoplasmosis; group II, patients with uveitis of non-toxoplasmic origin; 
group III were healthy controls. We showed that the sensitivity of diagnostic 
testing was increased from 77% to 91% by adding the detection of intraocular 
anti-T. gondii IgA production to the conventional diagnostic measurements 
(PCR and the detection of intraocular production of T. gondii IgG). The finding 
of intraocular IgA production in recurrent ocular toxoplasmosis was 
remarkable, because it is usually detected in acute primary disease. As is 
pointed out in this chapter, the presence of these antibodies could be due to the 
unique environment of the eye. 

Since evidence is accumulating that the number of patients with ocular 
toxoplasmosis as a result of post-natally acquired disease is higher than 
previously thought, the presence of serological markers of acute systemic 
toxoplasmosis was investigated; the results are reported in Chapter 4. We were 
able to show that almost 50% of the patients with primary ocular toxoplasmosis 
had serological indications of an acute systemic infection with T. gondii. This 
finding indicated that the prevalence of post-natally acquired ocular 
toxoplasmosis is probably underestimated. The patients with serological 
indications of acute systemic disease were older than the patients without 
serological indication of acute systemic infection, either with primary ocular 
toxoplasmosis or with recurrent ocular toxoplasmosis. Since primary ocular 
toxoplasmosis as a complication of acute disease is mainly seen in elderly 
patients, it may be necessary to treat elderly patients directly after 
seroconversion with antiparasitic medication to prevent ocular disease. The 
results also indicated that, when acute systemic infection is suspected in patients 
with ocular toxoplasmosis, it would be useful to investigate a variety of 
immunoglobulin classes (IgG, IgM, IgA). Additional information could be 
obtained by performing longitudinal serology. 
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In the future, analysis of immunoglobulin avidity may also be used as a marker 
of acute infection. 

Since it is not entirely clear whether the presumed ocular histoplasmosis 
syndrome (POHS) is the result of contact with Histoplasma capsulatum, various 
aspects of this syndrome were studied (Chapter 5 and 6). To investigate 
whether POHS in The Netherlands is associated with previous contact with the 
fungus H. capsulatum, as is presumed for POHS in the United States, the 
presence of antibodies against this fungus and other risk factors were 
investigated. The results are presented in Chapter 5. Twenty-seven patients 
with the presumed ocular histoplasmosis syndrome, having the following 
clinical features: punched-out lesions (histospots), peripapillary atrophy, 
macular scars in combination with a clear vitreous, were studied. No indications 
of previous contact with the fungus could be established using either tests to 
detect antibodies in serum or a questionnaire concerning eating habits and 
travelling to endemic countries. To exclude an autoimmune mechanism, 
antibodies against retina] and choroidal proteins were tested using western 
blotting and immunohistochemistry. The results of both tests did not differ from 
the results in healthy controls. We therefore concluded that POHS in The 
Netherlands is probably not caused by the fungus Histoplasma capsulatum. 

In the United States, POHS is associated with HLA-DR2 and HLA-B7. To 
investigate whether this association could also be found in Dutch patients who 
have POHS, HLA molecules were typed using sequence-based HLA typing. It 
became clear that in Dutch patients with POHS. the same association with 
HLA-DR2 and HLA-B7 was seen as in the American patients (Chapter 6). It is 
therefore possible that Histoplasma capsulatum does not play a role, but that 
another infectious organism or even an autoimmune mechanism is at the basis 
of this syndrome. Based on the findings shown in chapters 5 and 6, we 
suggested that the syndrome in non-endemic countries could better be renamed 
'multiple choroidopathy'. Ongoing studies will address the question whether it 
is possible to characterize the HLA associations. Preliminary results indicated 
that a mutation of an aminoacid sequence in the HLA-DR gene is more 
frequently present in patients with POHS as compared to the normal Dutch 
population. 

The advanced HLA-typing techniques used to investigate the HLA 
association as described in Chapter 6 enables us to better understand the 
pathogenesis of autoimmune-related uveitis entities, and may also contribute to 
new insights into infectious uveitis entities. In ocular toxoplasmosis, for 
example, no clear HLA -association could be detected until now. It is possible 
that an HLA association could be found if a group of patients with ocular 
toxoplasmosis as a complication of acute systemic toxoplasmosis (mostly 
elderly patients) were compared with a sex- and age-matched group with acute 
systemic toxoplasmosis without ocular symptoms. This could be the underlying 
reason why some people are more susceptible to ocular disease and others are 
not. 
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This difference in susceptibility has been reported for different strains of mice 
infected with the same strain of Toxoplasma; one strain of mice died with a 
brain full of Toxoplasma cysts, while the other survived and had many fewer 
cysts in their brains. 
In the past few years, the role of cytokines in ocular disease has been 
investigated by various groups. In experimental autoimmune uveitis, Thl type 
cells, but not Th2 type cells, seem to play a prominent role in the pathogenesis 
of this disease. Since a role of Thl type or Th2 type cell responses in clinical 
uveitis has not yet been reported, we studied the immunoregulatory cytokine 
profiles in patients with clinical uveitis. Chapter 7 confirmed earlier studies 
reporting high levels of the pro-inflammatory cytokine IL-6 in patients with 
active intraocular inflammation. Although other cytokines (IL-10 and IFN-y) 
could be detected in patients with acute retinal necrosis (ARN) or ocular 
toxoplasmosis, the data did not support a conclusion that clinical uveitis is 
either Thl or Th2 driven, since no representative cytokine profile could be 
detected. We also conclude that the detection of an IL-2, IL-4, IL-6, IL-10, 
IFN-y profile does not aid in the diagnosis of clinical uveitis, because no clear 
cytokine profile could be detected in either ARN, ocular toxoplasmosis, or 
'autoimmune' uveitis (such as sarcoid uveitis). A better understanding of the 
network of cytokines that plays a role in the pathogenesis of uveitis, may lead to 
the development of new therapeutic strategies, as has recently been reported for 
IL-13. 4 The administration of this cytokine appeared to be a promising therapy 
for severe uveitis. 

This thesis has shown that the understanding of the aetiology of uveitis will 
always be subject to change, as new uveitis entities are still appearing. An 
example of a recently recognised entity is the 'immune recovery uveitis' seen in 
AIDS patients with CMV-retinitis in the post-HAART era. 

On the threshold of a new century, with the availability of improved 
laboratory techniques (PCR and other molecular biological methods) and an 
increasing understanding of the mechanisms causing in uveitis, the involvement 
of infectious organisms in the aetiology of uveitis may be better recognised. 
This increased knowledge may lead to the development of new therapeutic 
strategies, thereby hopefully preventing the loss of visual acuity that is often 
associated with intraocular inflammation. 
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