Serum anti-Glc(alpha1,4)Glc(alpha) antibodies as a biomarker for relapsing-remitting multiple sclerosis. 

Glycominds Ltd, Lod 71291, Israel.

There is an unmet need to develop specific biomarkers for multiple sclerosis (MS) to aid in the diagnosis, improve the management of patients and the monitoring of the effectiveness of treatment. We have screened serum from patients with relapsing-remitting MS (RRMS, n = 107) against a library of glycans on a glycan chip, and have found significantly higher levels of IgM anti-Glc(alpha1,4)Glc(alpha) antibodies (anti-Galpha4Galpha antibodies) than in patients suffering from other neurological diseases (OND, n = 50, p < 0.0001), and other autoimmune diseases (OAD, n = 27, p = 0.02). No significant differences were found relative to patients having primary progressive MS (n = 16). No significant differences were detected between the levels of IgM anti-Galpha4Galpha antibodies in sera from patients with RRMS in relapsing versus remitting state, and in patients treated with immunotherapy versus untreated patients. To test whether the highly significant difference in the levels of IgM anti-Galpha4Galpha between RRMS and OND group is due to general increase in IgM levels, we have measured total serum IgM in a subgroup of 62 MS and 48 OND patients. Although the total IgM was significantly lower in the OND than the RRMS group (p = 0.0007), analysis of covariance (ANCOVA) reveled no statistically significant relationship to the covariate (total IgM). Furthermore, following normalizing the values to total IgM the difference in the levels of IgM anti-Galpha4Galpha between the MS and OND groups was found highly significant (p < < 0.0001). The present findings support further assessment of serum anti-Galpha4Galpha antibodies as a potential biomarker for MS, which may confirm disease diagnosis and aid in its management.
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New research by Wake Forest University Baptist Medical Center and colleagues suggests that one day, doctors may be able to diagnose multiple sclerosis (MS) with a simple blood test. The findings are reported in the current issue of the Journal of Molecular Neuroscience. 

"In some patients, it is difficult to conclusively diagnose MS," said Jagannadha Avasarala, M.D., Ph.D., lead researcher, who completed the study while at Wake Forest Baptist. "Identifying markers for disease has become a rapidly evolving science, particular in cancer diagnostics. In the field of MS, however, there have been no similar studies." 

This is the first published report of a potential blood test for MS. For the study, the researchers compared blood samples from 25 patients who were newly diagnosed with MS with blood samples from 25 healthy people to see if there is a "fingerprint," or distinct pattern of proteins and peptides in people with MS. Proteins are made by genes, and the information locked in genes is "expressed" in proteins. Peptides are the building blocks of proteins. 

Participants in the study had relapsing-remitting MS, the most common form, which is characterized by attacks interspersed with stable periods. They were not taking medications for MS. The mean age of participants with MS was 29 years; the healthy participants had a mean age of 28. 

"In this preliminary investigation, we found a distinct pattern in the MS group that revealed the existence of three markers for the disease," said Avasarala, a neurologist. "This suggests the potential for developing a blood test that could allow us to identify the earliest changes that represent MS and help in its diagnosis." 

Currently the disease is diagnosed through a combination of patient history, physical examination, magnetic resonance imaging (MRI) and laboratory testing, such as lumbar puncture. "MRI is an expensive tool that we might be able to avoid if a blood test can be developed for MS," said Avasarala. "There is probably not a single marker to detect MS. This test was designed to look for a pattern of individual proteins that can differential people with MS from healthy people." 

The analysis combined mass spectrometry, a tool for analyzing proteins, with special software to recognize proteins patterns. The technology, known as BAMFTM, was developed by Predictive Diagnostics. Avasarala collaborated Michael Wall and Gershon Wolfe from the company, based in Vacaville, Calif.., to analyze the results. 

The findings were presented in April at the American Academy of Neurology's annual meeting. Avasarla is currently collaborating with Wolfe, Wall and Thomas Burger from Innsbruck Medical University, Austria, to analyze 300 patient samples to identify the marker molecules. 

MS is a disease of the central nervous system that affects the brain and spinal cord. It strikes an estimated 250,000 people in the United States and is a major acquired neurologic disease in young adults. Common signs and symptoms of MS include fatigue, psychological and cognitive changes, weakness or paralysis of limbs, numbness, vision problems, difficulties speaking or walking, bladder problems, and sexual dysfunction. Wake Forest Baptist cares for more than 2,000 patients with MS. 

Media Contacts: Karen Richardson, krchrdsn@wfubmc.edu, or Shannon Koontz, shkoontz@wfubmc.edu, at (336) 716-4587. 

About Wake Forest University Baptist Medical Center: Wake Forest Baptist is an academic health system comprised of North Carolina Baptist Hospital and Wake Forest University Health Sciences, which operates the university's School of Medicine. The system comprises 1,282 acute care, psychiatric, rehabilitation and long-term care beds and is consistently ranked as one of "America's Best Hospitals" by U.S. News & World Report. 

Contact: Karen Richardson
krchrdsn@wfubmc.edu
336-716-4587
Wake Forest University Baptist Medical Center

Hopes of simple blood test for MS 

Women are twice as likely to be affected by MS as men
It may be possible to develop a simple blood test to diagnose multiple sclerosis, scientists believe. 

MS is currently diagnosed through a combination of scans, tests and physical examination, and can be difficult to spot. 

But researchers found people with relapsing-remitting MS have a distinct pattern of proteins in their blood. 

The Wake Forest University study features in the Journal of Molecular Neuroscience. 
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The prospect of a simple blood test to diagnose MS is extremely attractive [image: image3.png]




Christine Jones
MS is a progressive disease of the central nervous system that affects the brain and spinal cord. 

Common signs can include fatigue, psychological changes, weakness or paralysis of limbs, numbness, vision problems, difficulties speaking or walking, bladder problems, and sexual dysfunction. 

Eventually, patients may become totally paralysed and wheelchair-bound. 

Sample analysis 

The Wake Forest team compared blood samples from 25 patients newly diagnosed with relapsing-remitting MS with samples from 25 healthy people. 

Relapsing-remitting MS is the most common form of the disease, and is characterised by attacks interspersed with stable periods. 

The researchers found that the MS patients had a different pattern of proteins - and their building blocks, peptides - in their blood. 

Lead researcher Dr Jagannadha Avasarala said: "We found a distinct pattern in the MS group that revealed the existence of three markers for the disease. 

"This suggests the potential for developing a blood test that could allow us to identify the earliest changes that represent MS and help in its diagnosis." 

Dr Avasarala said there was probably not a single marker that could be used to detect MS. 

Looking for patterns across a number of markers was probably a more effective strategy. 

The researchers combined an analytical technique called combined mass spectrometry with sophisticated software designed to recognise protein patterns. 

Diagnosis stressful 

Christine Jones, of the MS Trust, said: "Obviously, this research is at an early stage but the prospect of a simple blood test to diagnose MS is extremely attractive. 

"Currently, there is no one test that can diagnose MS and the process of identifying people with the condition can be long and stressful, often stretching over a period of months or even years. 

"Many people with MS say that dealing with the uncertainty during diagnosis is harder than coping with any of the symptoms they ever experience. 

"Clearly, a test that could provide a rapid and definitive diagnosis would enable those who do have MS to begin receiving treatment and support without delay and would also avoid unnecessary distress for those who are found not to be affected by the condition." 

Mike O'Donovan, chief executive of the Multiple Sclerosis Society, said: "This interesting research is at an early stage and we look forward to seeing the results of the further analysis now under way." 

Study: New blood test can predict MS
It looks for two kinds of antibodies, and researchers say it is 95% accurate in diagnosing the disease.
By Linda A. Johnson
Associated Press
 

Scientists have developed a blood test that appears to be the first reliable way to predict whether patients with neurological problems such as tingling or blurred vision will soon develop the debilitating disease multiple sclerosis.

Austrian researchers studying patients with possible MS symptoms found that those with two kinds of antibodies in their blood early on were 76 times more likely to develop the tough-to-diagnose disorder than those with neither antibody.

Some of the potential early symptoms of MS can have numerous other causes, such as a stroke or a brain tumor. Moreover, one-third of patients with these initial symptoms recover and never develop MS. Others can go for years before they have a second flare-up showing they have MS.

Up to now, "nobody was able to predict for an individual patient what will be in the future," said lead researcher Thomas Berger of the department of neurology at the University of Innsbruck.

MS is incurable. Berger said the blood test could help doctors decide whether to offer a patient early treatment with drugs recently proven to reduce flare-ups and slow the progression of the disease in some people.

The best current diagnostic test, an MRI scan for lesions on nerves in the brain and spinal cord, can only predict the chances of developing multiple sclerosis over the next decade, and its accuracy ranges from 80 percent to 11 percent, Berger said. The blood test is 95 percent accurate in predicting which people will have a flare-up within several months, he said.

"These antibodies seem to predict the next attack and therefore a diagnosis of MS," said Stuart Cook, a neurologist and president of the University of Medicine and Dentistry of New Jersey. "I think it's an important contribution."

About 400,000 Americans, mostly women, have multiple sclerosis, which usually strikes between age 20 and 40.

MS is poorly understood but involves damage to nerve fibers and their protective myelin sheath in the brain, spinal cord and eyes. The cause is unknown, but doctors suspect a virus or other infection makes the immune system attack the myelin and nerve fibers.

Symptoms include weakness, tremors, difficulty walking, blindness, incontinence and emotional problems.

The disease can lie dormant for months or years, then worsen steadily or cause repeated flare-ups. Some victims become disabled, but others lead fairly normal lives.

Often, MS is not diagnosed until the second episode of symptoms. Many doctors just monitor patients until then, rather than starting treatment, because the initial symptoms often are not due to MS at all; because medications do not work for some people and have serious side effects; and because MRIs, even when combined with spinal fluid tests and patient history, can be inaccurate.

In the Austrian study, reported in today's New England Journal of Medicine, doctors tested 103 patients with possible early symptoms for their levels of antibodies called anti-MOG and anti-MBP. MRI scans were used to determine how many nerve lesions they had.

In an accompanying editorial, Jack P. Antel and Amit Bar-Or of the Montreal Neurological Institute said the findings, once confirmed, could identify subgroups of patients that particular drugs would help the most. Choosing the right drug now is hit-or-miss.

Multiple sclerosis (MS) affects some 400,000 Americans and is the most common neurological disorder diagnosed in young adults. MS affects eyesight, mobility, bladder and bowel control, and causes chronic pain and dizziness. 

A quarter of those diagnosed with MS may actually have a benign form, meaning they won't have any symptoms for at least 10 years. Currently, however, there is no method of determining who has this benign form. The result: Many people, diagnosed with MS, are taking medication they don't yet need, with all the attendant side-effects, as well as suffering from excessive anxiety. 
There is also no way to determine who has the most severe form of the disease - approximately 20 percent of MS sufferers. If this could be diagnosed at the outset, these people could get the most aggressive treatment available. 

Now, an Israeli company, Glycominds, has a simple blood test that could solve this problem by distinguishing between mild and more severe cases of MS early on. Clinical trials of the new test are about to begin across the US and Canada. 

"The problem is not with diagnosing the disease," says Glycominds' chief executive, Avinoam Dukler. "Multiple sclerosis is diagnosed with an MRI test [after the patient has presented symptoms]. The major problem is distinguishing between the different active forms of the disease." This ranges from benign to moderate to the most severe form, where a patient will probably be wheelchair-bound only two years after the initial diagnosis. 

"Currently, physicians can't tell which form a patient has until afterwards. [If they could], the way to treat these patients would vary," says Dukler. Currently, each patient is treated alike: after initial diagnosis all are started on medication. 

Glycominds wants to give the doctor more options. The Lod-based company's field of expertise is glycomics - that is the behavior of glycans, the sugars that are present in and on the surface of human cells. Genes give instructions to the proteins, but it is the glycans that guide the proteins to their targets and makes sure they do what they are supposed to do. 

"We have identified a specific antibody, which goes into action when a foreign body enters the body, and is present in high levels in people with multiple sclerosis," says Dukler. Tests showed that this is not something common to all those with neurological disorders, but specific to MS. "More active forms [of MS] have a much higher level of [this] antibody than others." This is known as a 'biomarker' for a specific disease. 

A simple blood test using Glycominds' MS GlycoChip, a microscope-slide-sized 'biochip' for testing reactions of glycans with other molecules, to measure the level of this antibody could help doctors decide what treatment, if any, to prescribe. The doctor takes a blood sample using the Glycominds kit, and then sends it to a laboratory for analysis. 

Glycominds is just completing the protocol design for clinical trials of the blood test at 80 multiple sclerosis centers across the US, Canada and Israel. Taking part will be patients whose condition is called 'clinically isolated syndrome' or CIS: they have had one presentation of symptoms and an MRI shows signs that there is a very high probability that they have MS, but they have not yet begun treatment. The trials, which are due to commence at the beginning of 2005, will include 385 patients, and will be the largest ever trial of CIS patients. 

After the first year of recruiting participants, the trial will consist of several six-month "windows". "We will predict, from taking blood samples at the first presentation [of symptoms], when the next presentation will be: Will it be within six months, yes or no?" explains Dukler. "This should reduce patient anxiety and enable the physician to make a decision [regarding the most appropriate treatment]." If the blood test predicts there will be no symptoms within the next six months, the physician can advise the patient not to start taking medication yet. After six months, the patient takes another blood test. 

The trial is scheduled to continue until 2008. If, however, all goes according to plan and results after the first six-month period, in 2006, prove that the blood test is indeed an accurate predictor of a patient's condition, Glycominds will be ready to start marketing the product. 

The multiple sclerosis market is estimated to be worth around $4 billion, notes Dukler. 

Glycominds is not limiting its efforts to multiple sclerosis. The company is also looking at developing biomarkers to enable more accurate diagnosis of inflammatory bowel disease, which affects about a million people in the US alone. Within this category are Crohn's disease and ulcerative colitis, which have very similar symptoms, but require completely different treatment: The surgery that can be used to treat ulcerative colitis can pose risks for a sufferer of Crohn's disease. 

"We have found antibodies for Crohn's disease," says Dukler. "Currently none of the diagnostic methods is considered a 'gold standard'. They are complex and long and expensive procedures." Glycominds has developed a blood test, which took an existing biomarker and added two more that Glycominds discovered, which recognizes over 80 percent of those with Crohn's disease. One of these biomarkers can recognize a subset of patients who have Crohn's disease in the colon. 

"We have already validated the test for distinguishing between Crohn's and ulcerative colitis, and we are going to launch a product in Europe at the beginning of 2005," says Dukler, noting that it too will be a kit which doctors use to take blood samples which are then sent to a laboratory. The company is continuing to develop further tests for diagnosing Crohn?s disease in the colon and for distinguishing patients with irritable bowel syndrome from those with inflammatory bowel disease. 

Glycominds is also looking further afield. "The GlyoChip platform has the ability to identify many other biomarkers," says Dukler. "Inflammatory and autoimmune diseases [like multiple sclerosis] are the initial focus of the company, but it is not limited to that. Glycans play a critical role in many indications." 


Prevalence of multiple sclerosis in the region of Osona, Catalonia, northern Spain.

· Bufill E, 

· Blesa R, 

· Galan I, 

· Dean G. 

Department of Neurology, Hospital General de Vic, Barcelona, Spain.

To ascertain the prevalence of multiple sclerosis in the region of Osona in Catalonia, northern Spain, an intensive study was undertaken in a small population of 72,000 people over a period of five years, using many sources of information. Patients were classified according to the Poser criteria. Most of the patients presented with mild symptoms only and many had not seen a neurologist or attended a large hospital. The prevalence of definite and probable multiple sclerosis was 58 per 100,000. This is nine to 10 times higher than had been found previously in Catalonia and is a similar prevalence to that found in southern Spain, in Sicily, and in Greek speaking Cyprus.
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The Oslo Multiple Sclerosis (MS) Registry was established in 1990, and this is the first report on the prevalence and incidence of MS in the city of Oslo, Norway. The prevalence rate of definite MS on 1 January 1995 was 120.4/105. Inclusion of patients of native Norwegian ancestry only and exclusion of non-Norwegian immigrants yielded a prevalence rate of 136.0/105. A similar prevalence rate (136.5/105) was found when patients and immigrants from the other Nordic countries (Finland, Sweden, Denmark) were included. Segregation of the native Norwegian patients according to the counties where they were born showed no significant differences except for a disproportionate increase of patients born in the inland county of Oppland.   A total of 794 cases were resident in Oslo at the time of a diagnosis of definite MS in the period 1972–99. The crude average annual incidence rate for each 5-year period, between 1972 and 1996, increased significantly from 3.7/105 in the 1972–76 to 8.7/105 in the 1992–96 period. The increase was more marked in relapsing-remitting (RR) than in primary progressive disease and in female cases.

 
