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Stem Cells For Drug Dosing And Titra on
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Personalized Medicine - A New Dimension To The Applica on

While the early eﬀorts in harnessing the enormous poten al of stem cells for trea ng
disease were largely focused on regenera on and the ability to repair damaged ssues in
the body, recent advances in this ﬁeld started driving researchers and clinicians alike to
Drug Titra on
employ stem cells in drug discovery applica ons, such as novel compound screening,
toxicity tes ng, target iden ﬁca on, disease modeling and personalized medicine
Induced pluripotent stem cells development. What makes stem cells such an a rac ve op on for drug discovery studies?
Drug induced hypersensi vity The answer is pre y straight forward. Stem cells eﬀec vely and faithfully replicate the
model of human disease and drug reac ons compared to animal models. Using more
relevant models of disease for drug discovery while providing ﬁnancial savings in the long
run would also reduce the number of animals required for drug tes ng.

Drug Dosing

The eﬀects of physiological changes in pa ents with ailments like diabetes on pharmacokine c parameters and the me course of
drug response are poorly understood. Even though dosing or tra on considera ons exist for certain classes of drugs they are not
rou nely recommended for pa ents with severe complica ons. For the majority of drugs, the issue of dose adjustment and drug
tra on on the basis of pa ent speciﬁc parameters has not been addressed in detail. The eﬀects of altered body composi on on
the me course of drug response are also not completely understood. hiPSC-derived cells can serve as a surrogate “pa ent” to
an cipate adverse side eﬀects and calibrate op mal dosing/ tra on of drugs. Personalized medicine wherein hiPSC-derived
motor neurons from pa ents with amyotrophic lateral sclerosis were tested with drugs to augment the limited treatment op ons is
just one of the very many examples to prove the enormous poten al of stem cells in drug discovery and personalized medicine.
In the context of exis ng drug tes ng pla orms, such as animal studies, human clinical trials, animal iPSCs, and ESCs, hiPSCs
provide advantages that can augment the current approaches to drug discovery. Stem cells while useful in predic ve lowthroughput and unbiased high-throughput drug screening can also help discern the biological mechanisms behind drug-drug
interac ons, an area currently not very well explored. The various advantages stem cells oﬀer over tradi onal drug discovery
approaches makes them a powerful and versa le instrument for the advancement of safe drug discovery and development.
“Dosing is an integral component in being precise with one's medicine. It's es mated that somewhere between 30 and 40 percent
of the drugs people take do nothing for them. Yet people rarely consider whether their dose could be wrong.”
– Dean B. Joseph Guglielmo, PharmD

Anand Ram Soorneedi

Pharmacist Janel Boyle, PharmD, PhD, who is developing dosing models tailored for children
strongly opines that If you receive the wrong dose or the wrong medica on, your results could
range from not ge ng be er to feeling worse to even dying. According to the Food and Drug
Administra on (FDA), more than 700,000 people each year experience serious drug reac ons,
and more than 117,000 die from them. By contrast, a more precise, individualized dose could
boost a drug's eﬀec veness against your disease while reducing or elimina ng any poten al side
eﬀects. Using stem cells to calculate the precise dosage and appropriate tra on of the drug could
one day help circumvent the burgeoning problem of either under or over dosage of drugs.

Understanding the gene cs of Drug Induced Hypersensi vity Reac ons
using stem cells
Understanding gene c suscep bili es to drug responses (i.e., adverse reac ons and eﬃcacy) is
cri cal to the implementa on of personalized medicine. Gene c variants have been associated
with severe adverse reac ons to carbamazepine, a common drug used primarily in the treatment
of epilepsy and trigeminal neuralgia. In par cular, two HL A-related variants (HL A-B* 1502 in
Asian popula ons and HL A-A* 3101 in Caucasian popula ons)have been associated with an
increased risk of developing Stevens-Johnson (SJS) syndrome and toxic epidermal necrolysis
(TEN), two forms of a life threatening skin condi on. However, these HLA variants predict only a
por on of individuals who will develop these condi ons. This suggests that other rare or non-HLA
related variants may also play an important role. Scien sts at NCTR, in collabora on with
scien sts at the University of Liverpool (UK) and the Huashan Hospital (China) are performing
whole genome sequencing and gene c analysis to iden fy suscep bili es to carbamazepineinduced SJS or TEN using stem cells. The researchers hope that by iden fying addi onal factors
that help to explain varia on in pa ent response, they will be able to be er predict in advance
who will have an adverse reac on to the drug.
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Cayo et al. have established that pa ent speciﬁc iPSC–derived hepatocytes could be used to
deﬁni vely determine the func onal contribu on of allelic varia on in regula ng lipid and
cholesterol metabolism and could poten ally provide a pla orm for the iden ﬁca on of novel
treatments of CVD. Because hiPSCs can be reprogrammed from easily accessible soma c cell
types, such as skin ﬁbroblasts, this raises the possibility of using hiPSCs from GWAS pa ents as a
source of hepatocytes to study the role of speciﬁc allelic variants in regula ng cholesterol
metabolism. In addi on, the availability of hepatocytes derived from pa ents with inborn errors
in hepa c metabolism could provide a pla orm for developing eﬀec ve drug dosing and tra on
strategies.
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Store Your Stem Cells Now For
SO,

The Proven Applications !

Social Networking
TranScell Biologics is now live on
Facebook and Twitter.
Pleaselike us on
Facebook – TranScell Biologics
and follow us onTwitter @ TranScellhyd
Please visit our Blog page
http://transcellhyd.wordpress.com
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