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  First draft of human genome published 
in Science and Nature 

  First space tourist 
  Beijing won the bid to host the 2008 

summer Olympics 
  PRC admitted to the WTO after 15 years 

of negotiation 
  9/11 attack on the World Trade Center 
  US invades Afghanistan 
  Enron files for bankruptcy 



  IVD Market-China 
  Automation and Technologies 
  Nucleic Acid/Molecular testing 
◦  Blood bank 

  Emerging infections 
  Personalized Medicine/Companion 

Diagnostics/New cancer markers 
  Future 



  In vitro diagnostic (IVD) tests are medical 
tests conducted generally in a controlled 
environment outside a living organism (in a 
test tube) 

   In vitro means in glass in Latin. 



• Laboratory testing influences > 70% of all medical 
decisions but comprises < 5% of hospital costs and 
1.6% of  Medicare 

• Greater than 7 billion lab tests conducted in the 
U.S. annually 

•   Changing IVD paradigm 
•   Today: early detection and intervention lead to better 

medical and economic outcomes 
•    Future: better disease markers, genotyping and 

customization of therapy 
•   IVD industry will be a major beneficiary of the 

genomic revolution  
  Lewin Report, “The value of Diagnostics” prepared for AdvaMed 
  Silverstein MD. Quality Institute Meeting, Making the Laboratory a Partner in Patient Safety. 

Division of Laboratory Systems, Centers for Disease Control and Prevention 
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  China is the second largest clinical laboratory 
market in Asia (after Japan)  

  In 2009, the Chinese market for IVD reagents was 
estimated at approximately$1.1 billion and is 
expected to show annual growth of 16% to reach 
$2.3 billion in 2014. 

  Per capita IVD spending US is $63 vs China $1 
  Hospital/clinical infrastructure supported by 

18,000 government owned labs with number of 
labs growing at 20-25% per year 

Kalorama : Emerging Markets for In Vitro Diagnostics (IVD in Brazil, 
Russia, India, China and Other Nations) 6/1/2011 

Kalorama : Clinical Diagnostics in China - Market Analysis and 
Participant Directory, 1/2008 



  Growth in the molecular diagnostics segment will be 
driven largely by a rise in infectious diseases such as 
HIV, HBV and HPV, and in hospital acquired 
infections, increased incidence of cancer, diabetes, 
heart disease providing opportunities for point-of 
care, advanced tests and molecular diagnostics. 

  The establishment of rural clinics and county-level 
hospitals and increasing sophistication of urban 
hospitals will drive growth in the point of care and 
rapid test segments.  

  Rapid tests will become important for screening and 
monitoring chronic diseases such as heart disease 
and diabetes. 
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  Breast and cervical cancer screening for women in 
rural areas – 10 million cervical cancer screens and 
1.2 million breast cancer screens from 2009-2011 

  Male and female premarital checkup 
  TORCH panel as part of prenatal care 
  Prenatal screen and neonatal screen for 27 

congenital inherited metabolic diseases(1.2 million 
infants with birth defect per year) 

  Multiple types of infectious diseases tracked (3.6 
million new cases/year); 

  More than100 million hepatitis B and 5 million TB 
patients 
◦                                                              Source: Xinhua News 
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  Intellectual Property 
 Regulatory 
 Reimbursement 
 Distribution 
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iSTAT 
BD Viper 

Gene Xpert 

Abbott Architect 

TIGRIS 

POC Pregnancy 

Prism 

Advia Centaur 

Ortho Vitros 



  Improved precision 
  Reliability 
  Turn Around Time (Time to first result) 
  Specimen preparation 
  Throughput 
  On board inventory management 
  Remote diagnostics 
  Improved LIS Integration 



  PCR-Real Time-Roche 
  TIGRIS- Gen-Probe 
  HPV- Digene 
  HCV-Chiron 
  BNP- Biosite 
  BRCA-Myriad Genetics HPV- Digene 

Biosite Triage 



IBIS/Abbott  
T5000 Biosensor 

Luminex multiplexing platform 
Agilent Microarray 

Illumina BeadXpress 
Affymetrix GeneChip 



Roche 454 AB SOLiD 4 Illumina HiSeq 2000 



  Yang Huanming started with $150,000  
 on September 9, 1999, 9 seconds past  
 the 9th minute of the ninth hour. 

  By 2011, Beijing Genome Institute  
 (BGI, Shenzhen) recognized as a company  
 making China world leader in sequencing. 

  BGI has successfully completed a large number of projects. 
These include:  
◦  Sequenced 1% of the human genome for the International Human 

Genome Project  
◦  Contributed 10% to the International Human HapMap Project 
◦  Key player in the Sino-British Chicken Genome Project 
◦  Sequenced the rice genome and the silkworm genome 
◦  Sequenced the first Asian diploid genome 

Transmission Lines, 1991 



Cepheid GeneXpert Cartridge 

Raja et al Clin Chem 51, 882, 2005 

QuickVue Flu A +B 
Lateral Flow 



  1999- Implementation of HIV/HCV 
RNA screening under IND 

  2002-HIV/HCV RNA licensed by FDA 
and fully implemented 

  2003-West Nile virus RNA testing 
implemented in US 

  2008- HBV DNA testing implemented 



N = 240 at each copy level tested 

Target Assay 
Detection Probabilities (copies/mL) 

50% (95% CI) 95% (95% CI) 

HIV-1 
type B 

HIV-1/HCV 4.8 (4.4-5.2) 10.8 (10.0-11.7) 

HCV 
subtype 

1a 
HIV-1/HCV 12.1 (11.1-13.2) 29.3 (27.1-32.0) 



In 9 months 

19 

CDC Confirms  
Transfusion 
Transmission 

FDA Position 

Issued a call for 
development  
of NAT blood-screening 
and supplemental tests 

•  Develop, manufacture and 
market a TMA-based assay 
essentially identical in 
performance to the HIV-1/
HCV assay 

•  Functional on Procleix®  
instrumentation platform 

•  Procleix® WNV Assay first 
launched on June 19, 2003 

  Objectives 
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FDA Position 



  Human metapneumovirus 
  SARS - Coronavirus 
  Influenza A: H5 and 2009 H1 
  Bioterrorist agents:  B anthracis, etc 
  Drug resistant organisms: MRSA, VRE 
  West Nile Virus 
  Dengue: geography shift 
  New genotypes strains: HIV, HCV, enterovirus 
  Chikungunya 
  Human papilloma virus 
  Hepatitis E virus 
  Prion disease 



  Previous pharma approach- “One size fits all” 
  Individual variation in the drug target and in 

the ability to metabolize, transport and 
otherwise benefit from the drug 

  Use of patient’s genetic information in 
clinical management of drug therapy (dosing, 
selection, toxicity) 

  Increased number of drugs with indications 
for use related to presence or absence of a 
genetic marker  



  Improved patient outcomes 
  Lower drug development costs (faster, better, 

cheaper) 
  Faster development time 
  Lower drug spending 

Examples of drug with companion diagnostic: 
•  Earliest is glucose and insulin 
◦  Miravirac-HIV Tropism Phenotyping 
◦  Herceptin-hu Mab for breast cancer 
◦  Gleevac-Tyr kinase inhibitor for CML 
◦  Iressa-NSCLC 
◦  Tarceva-cancers 
◦  Erbitux-colorectal cancer 



  1Prostate-specific, non-coding mRNA 
  Low expression level in normal prostate 

cells 
  2Highly over-expressed in prostate 

cancer cells (~60 to 100-fold) 
  Detectable in urine 

1Bussemakers, et al (1999) Canc Res 
59:5975-5979 
2Hessels, et al (2003) Eur Urol 55:8-15 



  Recurrent gene fusions highly specific for prostate  
cancer discovered in October of 2005 
◦  First time observed in solid tumors 
◦  Unique testosterone-regulated gene juxtaposed to 

oncogenes  
  Greater than 50% of prostate tumors  

 contained the genetic translocation 
  Preliminary data indicate certain splice  

 variants  may correlate with aggressiveness  
 of  the tumor 

  High potential as diagnostic, prognostic and 
therapeutic markers 

  Provocative hypothesis: gene fusions cause prostate 
cancer 

26 



  Genomics 
•  Complete individual genomic sequences – predictive health history 

– will be done sequencing families 
•  Complete individual cell genome sequences – cancer 
•  Sequence 1000 transcriptomes simultaneously in one DNA 

sequencing run from single cancer cells to identify quantized cells 
states and dissect cancer 

  Proteomics 
◦  2500 organ-specific blood proteins from 300 nanoliters of blood 

in 5 minutes – twice per year (50 proteins from 50 organs) – 
wellness assessment 
◦  Array of 13,000 human proteins – against autoimmune or allergic 

sera-stratify 
◦  Single molecule protein analyses – blood organ-specific proteins 

27 Dr. Leroy Hood 



  Significant strides in assay automation and 
technology in the last 10 years 

  Explosion of interest in new molecular and protein 
tests for diagnosis, screening and prognosis 

  Increased sophistication required of physicians in 
understanding the limitations of these tests and 
effectively communicating these results to patients 

  China has unique ability to rapidly adapt and expand 
upon these new technologies for their market at POC 
and in more sophisticated hospital settings  
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  Autogenomics 
  Gen-Probe 
  Illumina 
  Life Technologies 
  BioRad 
  IBIS/Abbott 
  Quidel 
  Biosite/Inverness/Alere 
  Siemens/Diagnostic Products 
  BD 
  Invivoscribe 
  Beckman 
  Also large Reference labs (Quest, LabCorp)-in house 

developed tests (ASR) 



  China accounts for one fifth of the world's 
population (1.3 billion people) 

  In the last 30 years the rate of Chinese economic 
growth has averaged 8-10% in Gross Domestic 
Product (GDP) per year reaching $4.9 trillion in 
2009.  

  A measure of the purchasing power of populations 
(Purchasing Power Parity GDP), China already has 
the 2nd biggest economy and analysts project that 
China will become the largest economy in the world 
by mid 21st century. 
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  China's state spending on health has failed to keep 
up with its booming economy. 

  In 2007, China's government health expenditure 
was only 4.3% of GDP, ranking China in the lowest 
quartile (156th out of 196 countries surveyed) by 
the World Health Organization (WHO).  

  At best, coverage by a patchwork of government-
run insurance plans supplemented by fledgling 
private insurance 

  Limited access and affordability have lead to 
dissatisfaction with healthcare system   
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  China has embarked on some game changing reforms that 
are being implemented slowly and methodically.  

  April 2009, the State Council, China's cabinet, announced 
$190 billion 10-year plan to improve the country’s healthcare 
system.  

  Included in the plan is the construction of a medical clinic in 
every village and at least one hospital in every county.  

  China also pledged to expand medical insurance: government 
subsidies for insurance premiums aim to extend at least basic 
coverage to 90% of China's people within three years. 

  Likely tightening the management and oversight of medical 
institutions, health insurers and retailers. 
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  The laboratories function as profit centers for 
the hospitals in part because their fees are 
not fully regulated. 

   In some major cities, standard fees have 
been mandated and price controls may 
spread.  

  Most hospitals are able to charge what they 
deem to be a reasonable amount of money 
for their testing, and most of the hospitals 
generate revenue from their laboratories.  
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  Immunoassays  29% 
  Clinical Chemistry   26% 
  Hematology   12% 
  Critical Care/POC    6% 
  Molecular     9% 
  Urinalysis     5% 
  Other                   13% 

    
   Source: Kalorama Information, company reports 
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  Roche Diagnostics     13.3% 
  Siemens Healthcare      7.0% 
  Sysmex Asia Pacific Pte Ltd     5.0% 
  Beckman Coulter/Danaher     4.9% 
  Abbott Laboratories      4.3% 
  Olympus Medical Systems Corp.    3.6% 
  China-based companies/others  61.9% 
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  The major multinational IVD companies 
  China's local manufacturers, such as Mindray Bio-

Medical Electronics Co., Ltd.(Shenzhen Fosun 
Group (Shanghai), Shanghai Kehua Bio-engineering 

  Mid- and small-sized local producers such as 
Beijing Genomics Institute (BGI) 

  China Medical Technologies, China Sky One 
Medical, Inc. and Shanghai Biochip 

  Rapid-test business such as Abaxis Union City, 
CA), Agamatrix (Salem, MA), Alere/Acon 
Laboratories Inc. (San Diego), Axis-Sheild (Dundee, 
Scotland), and InTec (Xiamen, China), which are 
exporting their products widely around the world. 
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  All imported health/medical related products 
require State Food & Drug Administration (SFDA) 
approval prior to sales or distribution in China.  

  In China, most IVD products are regulated under 
the medical devices category with the approval 
process taking 12-18 months. 

  Medical device companies cannot sell directly in 
China, and must work through a third party, unless 
they have their own China-registered distribution 
company.  
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  The Central government controls the reimbursement 
rate for all medical products.  Chinese government 
tries to keep those prices as low as possible, to 
ensure access. 

  Laboratory tests are seen as a profit center so the 
strategy is to buy as low as possible and thus 
maximize profit. 

  Privately owned hospitals, which account for only 
around 5% of China's hospitals have more freedom in 
what they charge patients, but many Chinese citizens 
can't afford them.  

  Market penetration depends on either being a local, 
low cost supplier or providing unique products. 
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  China is a large and diverse country that cannot logically be 
served by a single distributor, rather distributors tend to 
concentrate in specific regions. 

  In the1980s, the government decided to develop special 
economic zones opening cities near the coast for foreign 
investments.  

  Thus most resources were used to support strategically 
positioned coastal cities: Beijing in the north, Shanghai in the 
middle, and Guangzhou in the south, with Shenzhen acting as 
a gateway from Hong Kong. 

  Development of the interior is now part of the reform 
strategy, but transportation of products remains difficult. 
Inadequate transportation infrastructure and highly 
regionalized markets hamper China’s distribution system. 
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