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A Harvard team's breakthrough may make it possible.

A fundamental strategy in the war against cancer is to catch it early—before it has spread, when it's easiest to
remove. Unfortunately, some cancers, such as brain cancer and ovarian cancer, remain difficult to detect until
the end stages. But that's changing. A Harvard team has discovered a simple, noninvasive way of catching
cancer early—by looking at a blood component that's been ignored by the medical community for decades.

The detection problem
Traditionally, doctors have tried to detect cancer early with high-tech imaging, tissue samples, and surgical
exploration. Unfortunately, these techniques often catch cancer too late to achieve a cure, and they can be
invasive.

A less invasive approach is to look for signs of cancer in the blood. For example, tumors shed cancerous
cells into the blood, but in such small numbers that finding them "becomes a needle-in-a-haystack problem,"
says Dr. Ralph Weissleder, director of the Center for Systems Biology at Massachusetts General Hospital
(MGH).

Very early tumors also shed proteins, like prostate-specific antigen (PSA), which can be detected in blood to
catch the tumor early. But finding tumor proteins in the blood has not, so far, provided major advances in
catching cancer early.

The new approach to early diagnosis involves something else in the blood: tiny particles or microvesicles.
Many kinds of cells shed microvesicles, but the amount shed by tumors is quite substantial. "So you would
easily find a million to several billion tumor microvesicles per milliliter of blood," says Dr. Weissleder. Why
haven't scientists looked at these before? The microvesicles are larger than proteins but smaller than
circulating cancer cells, and because they fall in between the two, they've been discarded as debris for
decades, says Dr. Weissleder. "It wasn't until the last few years that people have paid more attention to them
and discovered they contain not only imprints of originating cells, but also DNA from tumors and other
molecules," he explains. Finding particles that tiny would require a powerful device able to sift needles in any
haystack.

Breakthrough gadget
The usual way to find cancer-related microvesicles requires a complicated lab process that can take days. But
at MGH's Center for Systems Biology, which Dr. Weissleder directs, he and his team developed a hand-held
device that uses a nanotechnology sensor to detect the tumor microvesicles in a drop of blood in about two
hours.

In a recent study in the journal Nature Medicine, researchers were able to detect these microvesicles reliably
in blood samples from both mice and from people with the aggressive brain cancer glioblastoma.

The application
The technology has the potential to diagnose cancer early, which Dr. Weissleder says is groundbreaking. "It's
opening new frontiers in diagnostics that can save lives. We're trying to figure out how useful it is for other
cancers and diseases."

The technology also has the ability to measure how effective a person's cancer treatments are before the
results can be seen with imaging. This is because the device measures not only the number but also the
composition of microvesicles, which changes with cancer treatment. "Within a few hours or days of treatment,
you sample the blood and measure how the microvesicle numbers and composition have changed, which

MY ACCOUNT MY LIBRARY DICTIONARY HELP

Shopping Cart (0 items for $0.00)

Enter a Keyword to Search  

Home Health Newsletters Special Health Reports Health Books Browse By Topic Blog Text size: A A A

THESE SPECIAL HEALTH REPORTS FROM HARVARD MEDICAL SCHOOL CAN HELP YOU ACHIEVE YOUR FITNESS GOALS

2013
JAN FEB MAR

APR MAY JUN

JUL AUG SEP

OCT NOV DEC

<<



TweetTweet 3 0  Print

News briefs: Chronic kidney
disease raises the risk of death
regardless of age

« View the Issue Overview

Health Resources
Current and Archived News
Family Health Guide Online
Guide to Diagnostic Tests
HEALTHbeat Archive
Medical Dictionary
Medical Symptom Checker
Newsweek Readers
Mental Health Letter Back Issues
Perspectives on Prostate Disease
Back Issues

Sign Up Now For
HEALTHbeat
Our FREE E-Newsletter
Get weekly health information
and advice from the experts at
Harvard Medical School.

Enter First Name (Optional)

Enter E-‐‑mail Address

Contact Us
Customer Service
Change address
Pay bill
Renew subscription
Check expiration date
Order a gift subscription
Missing Issues
Media Inquiries
Technical Support
Help

E-mail The Editor
Special Health Reports
Harvard Health Letter
Harvard Women's Health
Watch
Harvard Men's Health Watch
Harvard Heart Letter

Corporate Sales
Permissions
Licensing
Bulk Sales

Harvard Health
Publications
About Us
Our Blog
Privacy Policy
Shipping Policy

Follow us on:

 

indicates treatment response. In the study for brain cancer, the microvesicles went down within 24 hours of
treatment," says Dr. Weissleder.

Dr. Weissleder and his team don't yet know how early the new technology can detect cancer or how well it can
detect treatment response. They are pursuing those answers in clinical trials that focus on ovarian, colorectal,
liver, and lung cancers and lymphoma. But the technology is so promising Dr. Weissleder believes it will be
available in your doctor's office in the next three to five years. "It's another tool in our quest to fight cancer. No
more finding out too late that your cancer has spread. No more waiting to find out how well cancer drugs are
working. This is allowing someone to take a drop of blood and give you a real-time readout of the cancer and
how you've hit the tumors. It's pretty amazing."
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