Intermediate Uveitis and Multiple Sclerosis: To Scan or Not to Scan
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The investigation and management of inflammatory eye disease is complex and relies on detailed history taking and examination. It is not therefore unexpected that many patients are over-investigated. A question that has caused much debate in the past is whether patients with intermediate uveitis, particularly young Caucasian women with no neurological symptoms, should have routine neuroimaging to “screen” for multiple sclerosis (MS).  In this editorial we discuss the key issues related to the clinical presentation of IU, its association with MS and the rationale for investigation, in particular, we put forward our view neuroimaging should not be carried out  as a screening tool for patients with intermediate uveitis.
Intermediate uveitis (IU) is the term given to inflammation, which has the vitreous as its focal site. It can be caused by a number of infections including tuberculosis, syphilis, Lyme disease, toxocariasis, Whipple’s disease and Epstein-Barr virus.  IU is also associated with a number of systemic autoimmune diseases such as sarcoidosis, inflammatory bowel disease and multiple sclerosis (MS)[1]. Many patients will not have any underlying disease process, and in this group the term idiopathic intermediate uveitis, or pars planitis is applied.
On examination, snowbanking, vitreous snowballs, peripheral retinal vascular sheathing, vitreous cells and vitreous haze can be seen [1]. It is important to clearly document the presence of these signs as well as the standardisation of uveitis nomenclature (SUN) grading for vitreous inflammation [2]. A number of other differential diagnoses must be considered in any patient presenting with posterior segment inflammation and it is important to exclude these before treatment is started and the clinical signs masked. The main diseases that need to be excluded are sarcoidosis, tuberculosis (TB) and masquerade syndromes such as primary intraocular lymphoma. 
In our practice, patients who present with IU and no relevant medical history or concurrent systemic symptoms will receive a chest X-ray (to exclude pulmonary TB and sarcoidosis), serum angiotensin-converting enzyme (sarcoid), syphilis serology and Quantiferon Gold (TB), if tuberculosis is suspected, and in case of a positive result, further investigations including a chest CT and referral to a chest physician will be considered. Full blood count, urea and electrolytes and liver function tests are carried out mainly as a baseline if immunosuppressive medications are required. 
What is the incidence of multiple sclerosis in patients with intermediate uveitis?
In 1999 Boskovich et al. published a 20-year retrospective series of IU cases. They reported that 7% of cases had a diagnosis of MS made after their diagnosis of IU [3].  Raja et al. reported a retrospective series in 1999 and found that 11% of patients with IU had MS. Patients with retinal vascular sheathing were found to be more likely to develop MS than those without [4]. In 2009, Jakob et al. reported that 10.3% of their 438 IU patients went on to receive a diagnosis of MS [5]. 

In 2001, Prieto et al. published a prospective series of patients with IU. Demyelinating lesions were found in 43.5% of patients, and a formal diagnosis of relapsing-remitting MS was made in 30.4% based on the Poser criteria [6]. The authors did not exclude patients with neurological features of MS in this study, which may go some way to explaining the higher incidence of demyelinating lesions. It should also be noted that the high incidence of demyelinating lesions identified by Prieto et al. has not been subsequently replicated and represents an outlier in the literature.

Of note, none of the studies described found a difference in visual outcome in patients with demyelinating lesions and those without. The majority of these studies conclude by suggesting that neuroimaging in patients with IU is warranted due to the high incidence of demyelinating disease.. 

Why are patients with intermediate uveitis not offered neuroimaging as a primary investigation in our unit?

The National Institute for Health and Clinical Excellence (NICE) published an update of the 2003 guidelines for the management of MS in October 2014 [7]. Recommendations for diagnosis can be found in table 1. 









Table 1: Diagnosing MS. Taken from Multiple Sclerosis: Management of Multiple Sclerosis in Primary and Secondary Care. National Institute for Health and Clinical Excellence: Guidance 2014. 

	1.  Do not diagnose MS on the basis of MRI findings alone

	2. Refer people suspected of having MS to a consultant neurologist

	3. Only a consultant neurologist should make the diagnosis of MS, based on established up-to-date criteria, such as the revised 2010 McDonald Criteria, after:

	a. Assessing that episodes are in keeping with an inflammatory process

	b. Excluding alternative diagnoses

	c. Established that lesions have developed at different times and are in different anatomical locations for a diagnosis of relapsing-remitting MS

	d. Established progressive neurological deterioration over 1 year or more for a diagnosis of primary progressive MS



In essence, NICE recommends that a consultant neurologist make all diagnoses of MS, after excluding other causes of neuro-inflammation. Diagnosis should be made according to the 2010 revised McDonald criteria, which emphasises either two clinical events disseminated in time and space, or one clinical and one MRI-visible event without clinical accompaniment disseminated in time and place [8]. The revised guidelines will not be discussed in detail in this editorial; reference 8 outlines them in full. 




What is the risk of developing clinical signs of multiple sclerosis if there is evidence of demyelination on neuroimaging?

A number of post mortem studies have identified pathological evidence for MS in patients with no previous neurological symptoms. In 1961, Georgi et al reported clinically ‘silent’ MS in 18% of patients from post mortem studies [9]. Subsequent histopathological series suggest that up to a third of patients may have had asymptomatic demyelinating lesions during life [10]. The in vivo equivalent of these studies is “radiologically isolated syndrome” or RIS, a term first used by Moore and Okuda in 2009 to describe patients with radiological features of MS, but no clinical signs [11]. These include patients who underwent MRI scans for unrelated reasons such as trauma or headache and were found to have radiological signs suggestive of demyelination.

Should radiologically isolated syndrome be treated? 

This is an important question and one that has been examined in some depth [10]. In essence, RIS is not a clinical condition, but a preclinical state that may never lead to disease. Current evidence suggests that approximately a third of patients with RIS develop clinical signs of MS within 5 years [10], the majority of these being young males with lesions in the cervical and/or thoracic cord. The presence of enhancing lesions and CSF oligoclonal bands also increase the risk of MS subsequently. There is no current evidence that patients with RIS should be treated prophylactically with disease modifying agents, and at present this group of patients should not be considered having a distinct MS phenotype [12]. Such patients should be followed up clinically and re-scanned if they develop new clinical symptoms. There is increasing evidence over the past decade that early treatment of MS with disease modifying agents results in favourable outcomes [13-15]. Based on this evidence, the authors recommend that patients with IU are followed up in a uveitis service and referred to a neurologist for evaluation should they develop any systemic symptoms consistent with MS.

Should patients with intermediate uveitis be screened for radiologically isolated syndrome?

By applying Wilson and Jungner’s principles for screening (Table 2), it can be seen that RIS is not a condition appropriate for screening as many of the criteria cannot be fulfilled. This is largely because RIS is not a clinical disease and there is no evidence that modifying radiological findings effects long term outcome.

Table 2: Criteria for screening patients with IU for RIS. Adapted from Wilson and Jungner [16]

	Principle
	Explanation
	Relevance to screening for RIS

	
The condition sought should be an important health problem
	
· Does not depend on prevalence only
· Must consider from the point of view of the individual and community
· Conditions with serious consequences for either individuals or the community may both justify screening
	


· The prevalence of MS in the UK is between 100-140 per 100,000 [17], however the prevalence of RIS is not known
· RIS poses no public health risk
· The psychological effect of a diagnosis of RIS is not known, however it is possible that such a diagnosis will affect an individuals mood such that they cannot work


	There should be an accepted treatment for patients with recognised disease

	· Perhaps most important criterion; unless there is an effective treatment, actual harm might be done; requires answering two questions:

1. Does treatment at the pre-symptomatic stage of disease affect its course and prognosis?
2. Does treatment of the developed clinical condition at an earlier stage than normal affect its course and prognosis?

· If the answer to question 1 is not clearly yes, then there is no case for screening. For question 2, effective treatment is usually “assumed”

	· There is no evidence that treating patients with RIS improves long term outcomes [12]


	
Facilities for diagnosis and
treatment should be available

	· Must have facilities available for the diagnosis and treatment of people found positive by screening
	· MRI is widely available, however there is no currently agreed treatment for RIS

	
There should be a recognisable latent or early symptomatic stage

	· Must be a reasonable asymptomatic period in the natural history of the condition
	· There is a long pre-symptomatic phase in MS. As discussed above, there are a number of differentials that must be excluded before a diagnosis of RIS is made

	
There should be a suitable test or examination
	· Tests must be easy and quick, they might be less sensitive and specific than a diagnostic test
· In a screening test, one might accept a higher false-positive rate, but a high false-negative rate would not be acceptable

	· MRI has become cheaper in the NHS, however there are capacity issues that must be addressed if screening patients for RIS were to become commonplace.
· A number of patients are unable to tolerate MRI. Demyelinating lesions are not as clearly demarcated on CT

	The test should be acceptable to the population
	· Acceptability is related to the nature of the risk involved and the extent to which “the ground is prepared previously by health education”

	· Neuroimaging is low risk and generally accepted

	The natural history of the condition, including development from latent to declared disease, should be adequately understood
	· It is necessary to have conducted enough research to know:

· What changes should be regarded as pathological and what should be considered physiological variations?
· Are early pathological changes progressive?




	· At present RIS is not defined as a disease, but a preclinical state.
· Only a third of patients with RIS develop MS

	The natural history of the condition, including development from latent to declared disease, should be adequately understood

	· It is necessary to have conducted enough research to know:

1. What changes should be regarded as pathological and what should be considered physiological variations? 
2. Are early pathological changes progressive?

	· It is currently unclear whether certain appearances in RIS are more likely to progress to MS

	There should be an agreed policy on whom to treat as patients
	· It is necessary to know, is there an effective treatment that can be shown either to halt or to reverse the early pathologic changes? We might not know the answer to this question because randomized controlled trials of screening or treatment have not been conducted. We must be careful to heed the Hippocratic principle of do no harm.
	· It remains unclear whether treating patients with RIS causes resolution of lesions
· Furthermore, disease-modifying treatments for MS are not without risk. 

	
The cost of case finding (including diagnosis) should be economically balanced in relation to possible expenditure on medical care as a whole

	· There are two general aims of screening: to improve health and to reduce costs
· It is not certain that screening will reduce costs; there is a need for RCTs of screening to determine this, although these trials are difficult to conduct
	· Whether treating RIS reduces future medical costs is unknown
· Potential reductions in MS-related costs need to be weighed against costs associated with drug treatment and with drug-related adverse effects e.g. fingolimod associated macula oedema.
· It is possible that medications for uveitis e.g. anti-tumour necrosis factor alpha may have an effect in uncovering MS, thus changing the phenotype of the disease and a change in management.


	
Case finding should be a continuous process and not a ‘once and for all’ project

	· The benefit of “single-occasion screening” is limited
	· The natural history of RIS is still being established. It is not clear whether an MRI at the time of diagnosis of intermediate uveitis would be sufficient to rule out RIS



As mentioned above, many patients with demyelinating lesions consistent with MS do not develop symptoms and do not require treatment [18]. Currently there are no screening criteria for MS; however there are a number of clinical protocols for diagnosing/excluding MS. These include a full medical history and examination taken by a consultant neurologist, neuroimaging of the brain and spine with contrast, and a lumbar puncture. 

Should an ophthalmologists request neuroimaging for “screening” of  MS or for another diagnostic purpose, they should be aware of the chance of discovering a neoplastic or non-neoplastic lesion (0.7% and 2% respectively[19]) and be able to counsel patients appropriately. 

Finally, there is a long list of differential diagnoses that must be considered when T2 hyper-intense lesions are seen on MRI [20]. The ophthalmologist is not best placed to carry out the investigations required to narrow down this list. If a patient with IU is diagnosed with MS by a neurologist, we advocate close collaboration between clinicians as there may be a synergistic action of medications given for IU and MS [8]. 

To summarise, we suggest the following:

1. A focused medical workup of patients presenting with IU to exclude infective causes or sarcoidosis. 
2. Patients with clinical signs of MS should be referred to a neurologist for diagnosis and management as there is no current evidence that early diagnosis and treatment of ‘preclinical’ MS or RIS affects outcome.
3. Routine neuroimaging to screen for RIS should not be carried out in cases of isolated IU.
4. Anti-TNF alpha agents may have a role in the treatment of IU and if their use is considered, imaging should be carried out to exclude signs suggestive of MS, since the condition can be made worse by the use of these immune-modulatory agents.
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