
Free Sample Kit.
Call 1-888-848-2435 or visit www.osteobiflex.com to receive your free patient samples of Osteo Bi-Flex and for a free copy of  “The Science Behind Osteo Bi-Flex.”

**

We can’t thank doctors enough for recommending
Osteo Bi-Flex® to their patients. Now, doctors can feel even
better about recommending Osteo Bi-Flex because it is the
only joint care brand with Joint Shield™. Joint Shield is
specially formulated with 5-Loxin® to help patients control
joint flare-ups*. Taking 5-Loxin showed improvement in joint

comfort within 7 days.1 Plus, Osteo Bi-Flex has the naturally
sourced Glucosamine and Chondroitin that help lubricate
and cushion joints*. Osteo Bi-Flex is clinically tested and
manufactured under the strictest standards for product purity
and potency. It’s no wonder doctors recommend Osteo Bi-Flex
more than any other joint care brand.✧

Thanks!

For making us America’s #1 Joint Care Brand.✧  

*These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.
✧Based on the results of the National Disease and Therapeutic Index syndicated report among physicians who recommend a branded Glucosamine/Chondroitin or Glucosamine supplement, December 2006.
**Allow 6-8 weeks for delivery. While supplies are in stock.
1This statement is based on a recent human study, using an objective measure. (Biomarker analysis) ©2007 Rexall Sundown, Inc. 021507ds
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APC Resistance May Trigger Clotting in Lupus 
B Y  B A R B A R A  R U T L E D G E

Contributing Writer

Acquired resistance against activat-
ed protein C may play a key role
in increasing the risk of thrombo-

sis in patients with systemic lupus ery-
thematosus, reported Dr. Eelco Meesters
of Slotervaart Hospital in Amsterdam
and colleagues.

Compared with the general population,
patients with systemic lupus erythemato-
sus (SLE) experience a higher incidence of
venous thromboembolism, but the un-
derlying mechanism leading to increased
risk has not been well defined. Predicting
which SLE patients are at greatest risk has
been challenging. “An APC [activated pro-
tein C] resistance assay may provide an im-
portant tool for risk stratification,” wrote
Dr. Meesters, “but this assumption needs
to be tested in prospective studies.”

Dr. Meesters and colleagues hypothe-
sized that molecular cross talk between in-
flammatory pathways and coagulation
pathways could be a mechanism underly-
ing the increased risk of arterial and ve-
nous thrombosis in patients with SLE.
They designed a case-control study to ex-
amine the profiles of markers of inflam-
mation, endothelial cell condition, and
blood coagulation in patients with SLE
versus healthy individuals without SLE,
matched for age and gender (Blood Co-
agul. Fibrinolysis 2007;18:21-8).

In the study, 25 women with SLE (mean
age 41.7 years) were matched with 25
healthy women (mean age 41.4 years). As
expected, the SLE patients had signifi-
cantly higher levels of chronic inflamma-
tory mediators, such as C-reactive protein
and interleukin-6, and had higher ery-
throcyte sedimentation rates, compared
with controls. Levels of soluble vascular
cell adhesion molecule (VCAM)–1 were
significantly higher in SLE patients than in
controls, but the two groups showed no
significant differences in E-selectin or von
Willebrand’s factor, both markers of en-
dothelial cell activation. Cases and controls
were comparable in leukocyte count, he-
moglobin level, and cholesterol levels, in-
cluding total cholesterol, HDL choles-
terol, and LDL cholesterol.

The two groups showed significant dif-
ferences in protein S, a glycoprotein that
plays a key role in coagulation. Protein S
circulates in human plasma in both a
bound state and a free state. In the bound
state, protein S interacts in the comple-
ment pathway, forming a tight complex
with C4b-binding protein. In the free state,
protein S functions as an essential cofac-
tor of APC, facilitating the inactivation of
coagulation factors Va and VIIIa. Genetic
deficiencies in protein S increase the risk
of thrombosis, with venous thromboem-
bolism being the primary clinical mani-
festation of the genetic disorder.

Free protein S levels were significantly
lower in SLE patients, compared with con-
trols (68% plus or minus 19 vs. 90% plus or
minus 16; P <.001), although total protein
S levels were comparable in the two groups
(107% plus or minus 30 vs. 113% plus or mi-
nus 19), ruling out the possibility of a ge-
netic deficiency in protein S in SLE patients. 

One likely explanation of the low levels
of free protein S in SLE patients compared
with controls is that the SLE patients had
elevated levels of C4b-binding protein, as
previous studies had demonstrated. High-
er levels of C4b-binding protein would lead
to a greater proportion of total protein S
sequestered in the bound form. Thus, the
effect on the coagulation pathway would be
a decrease in the amount of free protein S
available to function as an APC cofactor in
anticoagulant activities.

APC resistance, defined as a poor re-
sponse to the anticoagulant activity of
APC, leads to a hypercoagulable state that
puts the individual at increased risk for ve-
nous thromboembolism. APC resistance
can be genetic, resulting from factor V Lei-
den mutation, or acquired. Resistance to
APC was measured using both an en-
dogenous thrombin potential–based (ETP-
based) assay and an activated partial
thromboplastin time–based (aPTT-based)
assay. With each assay, normalized APC

sensitivity ratios were significantly differ-
ent between the cases and controls, indi-
cating APC resistance in the SLE patients.

“Apparently this increased APC resis-
tance is due to acquired factors in the plas-
ma from SLE patients,” wrote Dr.
Meesters. “The combination of a lowered
free protein S level, subsequent to inflam-
matory activity and raised C4b-binding
protein, and to antiphospholipid antibod-
ies, are most probably responsible for this
acquired thrombophilic phenotype.” ■


