
Background

IHR(2005)

In 2005, the World Health Assembly (WHA) adopted the 

revised International Health Regulations [IHR(2005)], 

which require 194 States Parties, including all the Member 

States of the World Health Organization (WHO), to 

develop core capacities to detect, assess, report, and 

respond to public health threats [1]. Th e WHO is work-

ing with public and private sector partners around the 

world to help countries achieve IHR-mandated core 

capacities by 2012.

ASM LabCap Program

In 2005, the U.S. Centers for Disease Control and Preven-

tion (CDC), specifi cally the Division of Global HIV/AIDS 

(DGHA), formerly the Global AIDS Program (GAP), 

approached the American Society for Micro biology (ASM) 

for assistance with capacity-building of global HIV and 

clinical microbiology laboratories in resource-constrained 

countries. Th e CDC and ASM have since entered into two 

cooperative agreements (2005 and 2009), and ASM estab-

lished an International Laboratory Capacity Building 

Program, LabCap, housed under the ASM International 

Board. Th e main mission of ASM LabCap is to utilize 

ASM’s vast resources and its member ship expertise — 

40,000 microbiologists world wide — to strengthen clinical 
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and public health labora tory systems in low and low-

middle income countries, primarily through the training 

and onsite mentoring of laboratory staff . Th e program 

began in 2006 as a result of the fi rst CDC/DGHA-ASM 

cooperative agreement.

ASM is well-equipped to play a major role in the global 

fi ght against infectious diseases. More than 5,000 ASM 

members are clinical microbiologists, many with years of 

experience developing laboratory quality assurance 

(QA)/quality control (QC) programs, managing labora-

tories, instituting good laboratory practices, providing 

training for performance of laboratory duties, and 

designing diagnostic tools and procedures. ASM LabCap 

rapidly engages these experts from around the world to 

develop and roll-out laboratory training and mentoring 

programs. Th ese successful activities have to-date 

occurred in 17 countries: Botswana, China, Côte d’Ivoire, 

Guatemala, Guyana, Haiti, India, Kenya, Mozambique, 

Namibia, Nigeria, Rwanda, Tanzania, Th ailand, Vietnam, 

Zambia, and Zimbabwe.

As more countries move toward implementation of 

infectious disease surveillance programs, such as required 

by IHR(2005), the strengthening of clinical microbiology 

laboratories becomes increasingly impor tant because 

they serve as the fi rst line responders to detect new and 

emerging microbial threats, re-emerging infectious diseases, 

the spread of antibiotic resistance, and the possibility of 

bioterrorism. In fact, IHR(2005) Core Capacity #8, 

“Laboratory”, requires that laboratory services be a part 

of every phase of alert and response, including detection, 

investigation and response, with laboratory analysis of 

samples performed either domes tically or through colla-

bor ating centers. States Parties thus need to establish 

mechanisms for providing reliable and timely laboratory 

identifi cation of infectious agents and other hazards 

likely to cause public health emer gencies of national and 

international concern [2].

Although not specifi cally designed in the context of 

IHR(2005), ASM LabCap’s program activities align with 

this eff ort by building the capability of resource-con-

strained countries to develop quality-assured, laboratory-

based information which is critical to disease surveillance 

and the rapid detection of disease outbreaks, whether 

they stem from natural, deliberate or accidental causes. 

In the elaboration of its programs, ASM LabCap co-

ordinates eff orts with international and U.S. govern ment 

(USG) agencies and non-profi t organizations such as the 

WHO, the U.S. Agency for International Develop ment 

(USAID), divisions of the CDC, and other international 

organizations in order to maximize resources and ensure 

a unifi ed response.

ASM LabCap’s various programs directly contribute to 

global laboratory capacity building eff orts. Th ese activities 

include:

• U.S. President’s Emergency Plan for AIDS Relief 

(PEPFAR) initiatives

• ASM LabCap-CDC training cooperation

• International Emerging Infections Program (IEIP) 

initiatives

• ASM - Program for Appropriate Technology in Health 

(PATH) collaboration in India

• Tuberculosis (TB) Indefi nite Quantity Contract (IQC) 

partnership with PATH, USAID

ASM LabCap programs and activities

PEPFAR initiatives

Under a renewed fi ve-year cooperative agreement with 

the CDC, ASM LabCap is collaborating with CDC/DGHA 

on capacity building of global HIV and clinical micro-

biology laboratories in resource-constrained countries, 

including Botswana, Côte d’Ivoire, Ethiopia, Guyana, 

Haiti, Kenya, Mozambique, Namibia, Nigeria, Rwanda, 

Tanzania, Vietnam, and Zambia, in support of CDC’s 

PEPFAR initiatives. Additional countries/regions that 

ASM LabCap will be supporting in 2011 via this agree-

ment include the Democratic Republic of Congo, Central 

Asian Republics, and Ukraine.

Under the direction of the U.S. Global AIDS Co-

ordinator’s Offi  ce, CDC/DGHA is a partner in the unifi ed 

USG eff ort to implement PEPFAR. Th e CDC’s long-

standing partnerships with ministries of health around 

the world support improvement of critical infrastructure 

and services to build sustainable national public health 

capacity and help resource-constrained countries prevent 

HIV infection and improve treatment, care, and support 

for people living with HIV/AIDS. ASM LabCap’s partner-

ship with CDC/DGHA has focused primarily on 

laboratory diagnostic strengthening for TB and other 

HIV/AIDS-related opportunistic infections (OIs). ASM 

LabCap staff  and consultants travel to countries to 

provide onsite technical assistance and mentoring in an 

eff ort to help establish and fully transfer quality-assured 

laboratory diagnostic capacity to laboratorians. Ongoing 

activities include:

• Assessing laboratory systems and laboratory capacity 

mapping

• Mentoring and training of laboratory staff 

• Providing technical support for the customization and 

rollout of consensus training packages and programs

• Assisting with the strengthening of laboratory quality 

systems, including development of QC procedures, QA 

programs, and standard operating procedures (SOPs)

• Providing guidance for the standardization and selec-

tion of equipment and reagents

• Establishing, optimizing, and validating laboratory 

tech niques and procedures

• Assisting with the establishment of national public 

health/reference laboratories
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• Supporting the development of specimen referral 

networks

• Assisting with the coordination of infectious disease 

surveillance and outbreak response

• Developing national strategic plans for public health 

laboratory networks

• Guiding the development or optimization of national 

laboratory policies

• Assisting laboratories in their preparations for 

accreditation

• Developing a certifi cation program for laboratory 

personnel

Key elements of the IHR(2005) laboratory core capacities are 

laboratory capacity mapping, specimen collection, hand ling, 

and transport, biosafety, laboratory-based investi gation, 

QA, and reporting/communications [3]. ASM LabCap 

activities, as outlined above, are consistent with these 

except for laboratory-based investigation. Note Table 1, 

which outlines select ASM LabCap country activities.

ASM LabCap-CDC training cooperation

ASM LabCap has assisted CDC with developing and 

rolling out training events for laboratory personnel 

capacity building. Th ese events include two international 

courses on Acid-fast bacilli (AFB) smear microscopy 

external quality assessment (EQA), one in English in 

Tanzania and one in French in Senegal; a national French-

language Mycobacterium tuberculosis (Mtb) culture, 

identifi  cation, and drug susceptibility testing (DST) in 

Côte d’Ivoire; seven national basic microbiology work-

shops in Botswana, Kenya, Mozambique, Tanzania, and 

Zambia; and a national workshop for laboratory support 

of enteric disease outbreak surveillance and response in 

Kenya. A brief description of these programs follows.

AFB Smear Microscopy EQA workshops – Tanzania and Senegal
ASM LabCap facilitated two fi ve-day workshops entitled 

“Strengthening AFB Smear Microscopy EQA Programs”, 

one in English in December 2009 in Dar es Salaam with 

participants from Angola, Bahamas, Barbados, Botswana, 

Ethiopia, Jamaica, Kenya, Lesotho, Malawi, Mozambique, 

Namibia, Rwanda, Swaziland, Tanzania, Vietnam, Zambia, 

and Zimbabwe, and a francophone version in August 

2010 in Dakar with participants from Senegal, Cameroon, 

Haiti, and Côte d’Ivoire. In line with Article 44 of the 

IHR(2005), which calls for States to share technical 

cooperation and assistance in order to strengthen and 

maintain public health capacities, these platforms 

allowed the participating countries to network and share 

experiences, challenges, best practices, and lessons 

learned from EQA implementation, as well as assess new 

opportunities to integrate AFB smear microscopy into 

other laboratory disciplines. ASM LabCap is providing 

follow-up support to many of the participating countries.

French-language Liquid Culture and DST course
From February 22 through March 5, 2010, ASM LabCap 

and CDC/PEPFAR-Côte d’Ivoire organized in Abidjan, 

Côte d’Ivoire, its fi rst course on Mtb culture, identi fi -

cation and DST for French-speaking African labora-

torians. Scientists, managers, and technicians from the 

National TB Program and four major Ivorian TB labora-

tories attended the two-week course held at the National 

TB Reference Laboratory housed in the Pasteur Institute 

of Côte d’Ivoire (IPCI). Th e course was the fi rst national 

training event in Côte d’Ivoire to help increase detection 

and reporting of multi-drug resistant (MDR)-TB using 

newer, more rapid technology. TB, in its MDR and 

extensively drug resistant (XDR) forms, is a disease with 

the potential of causing public health emergencies which 

fall within the scope of IHR(2005). Its early detection, 

control, and containment in endemic regions of Africa, 

such as Côte d’Ivoire, are steps towards improving 

international public health security.

Basic clinical microbiology course – Botswana, Kenya, 
Mozambique, Tanzania, and Zambia
ASM consultants have facilitated workshops on basic 

bench top procedures for clinical microbiology for a total 

of 145 participants thus far. Th e goal of each workshop, 

as developed by an ASM LabCap Committee Member, 

was to enable clinical microbiology laboratory technolo-

gists to instruct clinicians on proper choice and collection 

of patient samples for microbiological studies, to properly 

handle the samples in the laboratory with respect to 

initial testing and culture processes, to adequately 

identify the major pathogens in each site (and to not 

report non-pathogens), and to perform necessary anti-

microbial susceptibility tests (AST) on those pathogens. 

Th ese procedures are encompassed in a series of fl ow-

charts and are demonstrated with real cultures and 

organisms. Participants learned in the laboratory by 

performing the procedures themselves. A list of the 

reagents and simple supplies used in the laboratory were 

provided to the participants for training and QC 

purposes in their own facilities. ASM LabCap places 

consul tants in-country to work with the various partici-

pating laboratories as a follow-up to the training.

Course topics covered during these workshops relevant 

to the IHR(2005) included procedures for AST, detection 

of Vibrio cholerae, and other pathogen-causing epidemic 

diarrheal diseases, meningococcal meningitis, and 

respiratory infections.

CDC-ASM Joint Workshop for Laboratory Support of Enteric 
Diseases Outbreak Surveillance and Response – Kenya
Since 2008, there have been ongoing diarrheal outbreaks 

in Kenya that have spread to several districts throughout 

the country, including Nairobi. Performing accurate and 
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timely laboratory identifi cation of the etiological agents 

of outbreaks has been challenging for Kenya’s District 

and Provincial hospitals, which have limited skills and 

resources. Consistent with IHR(2005)’s focus on 

strengthening laboratory-based surveillance systems for 

epidemic-prone diseases such as cholera, in October 

2009, 39 district-based laboratory technologists, surveil-

lance offi  cers, and clinical offi  cers convened in Nairobi 

for a workshop designed to build their capacity to provide 

support in enteric disease outbreak surveillance and 

response. Th is eff ort was a collaborative endeavor 

between CDC/GDD (Global Disease Detection) Kenya 

Table 1. ASM LabCap CDC/PEPFAR select program country activities

Botswana Cô  te d’Ivoire Kenya Nigeria

Laboratory 

renovations 

Working with 3 TB labs, 

including NTRL to assist with 

laboratory renovation design 

plans to implement TB culture 

capacity.

Off ering ongoing technical 

guidance on the renovations of 

2 national-level reference labs, 

which includes BSL-3 capacity, 

as well as provincial & district 

level labs

Off ered TA to renovate 2 

national-level & 5 regional labs 

for implementation of new TB 

diagnostics.

Procurement of 

equipment & 

supplies

Assisted NRL to develop lists 

of equipment, reagent and 

supply needs for three national 

TB laboratories seeking to 

implement TB culture capacity.

Worked with Kenyan 

stakeholders to identify & 

provide a list of required 

equipment and supplies for 

the central & provincial level 

microbiology labs

National-

level training 

workshops

Worked with national team 

to customize the consensus 

AFB Smear Microscopy Training 

Package for Botswana & prepare 

a plan to roll out the training to 

lab workers nationally. 

Together with CDC & national TB 

TWG, customized & rolled-out 

ASM-translated ACILT French TB 

culture & DST course at NTRL.

With the Central Microbiology 

Reference Laboratory (CMRL), 

conducted basic microbiology 

workshops for Provincial and 

District Level-5 laboratory 

technologists

Assisted with facilitating 

national-level molecular biology 

training events to reinforce new 

diagnostic methods.

National EQA 

schemes

Conducted a pre-

implementation assessment 

of Botswana’s existing TB and 

Bacteriology EQA program 

then worked with the national 

EQA Unit and National Health 

Laboratory to develop a 

comprehensive expansion 

plan & the supporting 

documentation (forms, 

procedures, and electronic 

databases).

Off ered TA to NTCP to help 

implement blinded rechecking 

of sputum smears & strengthen 

supervisory visit methodology 

for the national TB microscopy 

EQA program.

Off ered TA to assist 

establishment of national EQA 

schemes to monitor quality, 

initially as related to a national 

drug resistance survey.

Establishment/ 

expansion of 

National Reference 

Laboratory

 Assisted with the improvement 

of antimicrobial resistance 

surveillance.

Working with NRL to redefi ne 

core functions for microbiology, 

STIs & TB.

Working with NPHLS & CDC-

Kenya to defi ne & establish the 

core functions of the CMRL.

SOPs Technical guidance off ered 

review & revision of national 

SOPs, including standardizing 

procedures & forms for the 

national QA program & AST.

Worked with NPHLS & CMRL 

staff  to identify essential tests 

for the CMRL & develop the 

corresponding SOPs; developing 

national microbiology SOPs.

Reviewed & recommended 

updates to 31 technical SOPs 

for TB to be used as nationally-

approved standardized SOPs.

National Strategic 

Planning & Policy 

Development

Working with NHL’s 

Microbiology Laboratory to 

expand services and strengthen 

microbiology services nationally. 

Assisted with formulating a 

strategic plan to upgrade the 

NHL’s capacity & transfer routine 

testing to a new hospital lab.

Participated in MOH-driven 

National Strategic Planning 

Workshop for TB, HIV and Malaria 

labs & off ered recommendations 

for integrating lab services, as 

well as assisting with guiding 

elaboration of key policy 

documents.

WHO-AFRO & 

international 

accreditation

Assisting, via onsite mentoring, 

2 national-level labs with 

achieving WHO-AFRO 

accreditation status, using ASM-

translated disease specifi c & lab 

management training modules. 

Mentoring the CMRL and 

provincial microbiology 

labs to achieve WHO/AFRO 

accreditation goals.

Assisting, via onsite mentoring 

& technical guidance, 3 

national-level labs with 

incorporating QMS principles 

toward achieving WHO-AFRO 

accreditation status. 
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Field Epidemiology and Laboratory Training Program 

(FELTP), the Kenyan Ministry of Public Health and 

Sanitation (MoPHS), the CDC National Center for 

Emerging, Zoonotic & Infectious Diseases (NCEZID) in 

Atlanta, CDC/DGHA, and ASM LabCap. Th e course 

illustrated the critical link between epidemiology, 

outbreak investigation, and both rapid and traditional 

detection by the laboratory.

Th e trainees were presented with the basic principles of 

epidemiology and outbreak detection; determination of 

proper samples to collect in an outbreak; collection, 

packaging, and transport of biological samples from an 

outbreak; and rapid testing for detection of Vibrio 

cholerae, Shigella dysenteriae Type 1, Salmonella enterica 

serovar typhi, and Shiga toxin-producing E. coli from 

biological samples. Furthermore, ASM LabCap facili-

tators discussed essential microbiological procedures and 

techniques for processing samples and traditional 

methods for culture, identifi cation and susceptibility 

testing of the four enteric pathogens. Overviews of Gram 

staining, laboratory diagnosis of common HIV-related 

OIs and other outbreak pathogens, QC, and media 

preparation were also included.

International Emerging Infections Program (IEIP) initiatives

IEIP is an international eff ort by the CDC as part of its 

Global Disease Detection Program to built capacity 

around the world to detect emerging infectious disease. 

ASM LabCap is providing technical expertise and 

consultation for building laboratory capacity and improv-

ing clinical microbiology for the diagnosis of respiratory 

diseases in select IEIP sites. Each site is set to implement 

active, population-based surveillance for pneumonia 

with varying levels of microbiological capacity. Below are 

descriptions of the IEIP sites that ASM LabCap has 

supported to-date, and the specifi c support provided by 

ASM.

China
Th e U.S. CDC and China’s CDC collaborate to conduct 

active surveillance for patients hospitalized with 

community-acquired pneumonia in China. A three-

month pilot project evaluating procedures for patient 

enrollment and specimen collection, transport, testing, 

and reporting, was conducted from mid-November 2008 

to February 2009 in three sites (Panjin, Liaoning 

Province; Jingzhou, Hubei Province; Zhuhai, Guangdong 

Province). Patients enrolled in this study had specimens 

collected for microscopic examination, bacterial culture, 

viral culture, urine antigen testing, and polymerase chain 

reaction (PCR)-based identifi cation. During the pilot, 

ASM LabCap evaluated the capacity at each site to 

perform non-PCR based testing, to provide guidance 

regarding necessary supplies and equipment at each site, 

and to write SOPs. ASM LabCap also provided additional 

technical guidance for the fi nalization of the study 

protocol.

Guatemala
ASM LabCap worked with the CDC-Guatemala offi  ce for 

Central America and Panama and the Guatemalan 

Ministry of Health to provide technical expertise and 

consultation for improving the diagnosis of respiratory 

diseases in Guatemala. ASM LabCap visited labs in 

Guatemala City and Cuilapa and reviewed blood culture 

processing and provided recommendations for improving 

species identifi cation, particularly Streptococcus pneumoniae, 

using the available BacT/Alert automated blood culture 

system. ASM LabCap additionally off ered guidance for 

optimizing susceptibility testing via disk diff usion.

Thailand
Th e Th ai provinces of Nakhon Phanom and Sa Kaeo are 

part of an active-population based surveillance system 

for community-acquired pneumonia under a Th ai Minis-

try of Public Health (MOPH) - U.S. CDC collaboration. 

Each has a major hospital with additional small hospitals 

and clinics. ASM LabCap evaluated procedures for 

specimen collection, transport, processing, culture, and 

identifi cation primarily for the detection of Streptococcus 

pneumoniae and provided recommendations to improve 

and refi ne their procedures.

ASM-PATH collaboration in India

Th e Government of India has allocated substantial 

funding for developing integrated disease surveillance, 

with laboratory capacity building as an essential 

component and TB as a targeted disease for improved 

surveillance. Since November 2008, ASM LabCap has 

been working with PATH, on a USAID-funded initiative, 

to strengthen the capacity of the Intermediate Reference 

Laboratory (IRL) network to perform Mtb culture and 

DST (expected to expand to one IRL/state or territory or 

over thirty laboratories). Th e ultimate goal of this 

initiative is to ensure that selected IRLs obtain national 

accreditation, i.e., be deemed fully profi cient in Mtb 

culture and DST by an overseeing National Reference 

Laboratory (NRL). States (or territories) with accredited 

IRLs will then be able to conduct drug resistance surveys 

(DRS) and implement the DOTS-Plus strategy to treat 

MDR-TB.

Activities performed by ASM LabCap thus far include:

• An in-depth onsite evaluation of IRLs in 8 states – 

Orissa, Haryana, West Bengal, Jarkhand, Uttarakhand, 

Uttar Pradesh, Chhattisgarh and Tamil Nadu – using a 

new comprehensive, customized IRL assessment tool. 

Th e ASM LabCap consultants’ reports constituted the 

basis for development of accreditation work plans.
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• Development of guidelines for preventive maintenance 

and troubleshooting for equipment at IRLs, and a 

Biosafety Manual.

• Off ering recommendations for the organization of an 

NRL/IRL Workshop held in November 2009. It was 

the fi rst time that microbiologists from IRLs had the 

opportunity to come together and share their experi-

ences in the presence of their NRL supervisors and 

peers. Th e workshop was facilitated by, among others, 

the ASM LabCap consultant, who guided the technical 

discussions; it was so successful that it has now been 

decided to hold such a workshop twice yearly.

TB Indefi nite Quantity Contract (IQC) partnership with 

PATH, USAID

ASM LabCap is also engaged in eff orts to control wide 

scale infectious disease, such as TB. In 2009, through 

USAID’s TB IQC, ASM partnered again with PATH in a 

consortium that also includes the Foundation for Inno-

vative New Diagnostics (FIND), Partners in Health, 

University of California-San Francisco (UCSF), Manage-

ment Sciences for Health (MSH), Brigham and Women’s 

Hospital, and Initiatives, Inc. Th e purpose of the program 

is to provide extensive support to USAID operating units 

in the implementation of their TB control and prevention 

programs through the introduction and expansion of the 

components of the WHO-recommended STOP TB 

Strategy. Th e TB IQC places special emphasis on MDR-

TB prevention and control and strengthening TB 

laboratory capacity.

Conclusion

Th e IHR(2005) core capacity laboratory requirements are 

bringing new challenges for national laboratory systems; 

these requirements include improved diagnostic capacity, 

better connectivity intersectorally and internationally, 

and better quality of laboratory data and reporting. 

Public health diagnostic laboratories in many resource-

constrained countries lack laboratory involvement in 

disease surveillance, advocacy or resources, supporting 

infrastructures, biosafety awareness and practices, and 

pathogen security practices [3]. Th ese countries require 

fi nancial and technical assistance to build their diagnostic 

laboratory capacity.

ASM LabCap, through partnerships with the WHO, 

CDC, and USAID, among others, has been assisting 

various WHO States Parties with acquiring needed 

laboratory diagnostic capacity, both as related to human 

resource and infrastructural developments. Th ese 

activities are providing resource-constrained countries 

with the necessary tools to improve their public health 

laboratory infrastructure, which will enable them to 

move towards compliance with IHR(2005) requirements. 

Th e scope of ASM LabCap’s work enables indigenous 

laboratorians to more rapidly and eff ectively identify and 

respond to a broad spectrum of diseases of public health 

relevance. Th e activities are designed around creating 

sustainability and primarily focused on human resource 

development, specifi cally involving local entities in 

designing and customizing laboratory training tools that 

address their particular needs while still meeting 

international standards.

Th rough the achievements of programs such as ASM 

LabCap, there is an increased visibility of the critical role 

laboratories play in health systems, helping advocacy 

eff orts and garnering additional resources for laboratory 

capacity building eff orts, as well as promoting the full 

integration and participation of laboratorians in the 

planning and implementation of national and inter-

national disease surveillance systems. Furthermore, ASM 

LabCap’s targeted training and mentoring programs are 

transferring quality-assured laboratory skills to labora-

torians with outcomes that indicate that the quality of the 

laboratory data are greatly improving, including data 

recording and reporting mechanisms. ASM LabCap is 

implementing in each of the supported laboratories a 

quality management system (QMS) approach that 

emphasizes the use of SOPs, guidance documents, QA/

QC procedures, biosafety practices and participation in 

successful EQA schemes; moving the laboratories toward 

international accreditation is a key activity of ASM 

LabCap.

In 2006, the WHA made a resolution relative to the 

immediate and voluntary compliance with IHR(2005); it 

included a request to “expand and accelerate training 

eff orts in the areas of…laboratory capacity, including 

regional networking of laboratories, biosafety, and quality 

control…”, and in 2008, the WHA resolved to pay close 

attention to the sub-Saharan African laboratory network 

[4]. ASM LabCap is actualizing an accelerated response 

to defi ciencies in laboratory capacity in many sub-

Saharan African countries by helping the countries defi ne 

and implement laboratory policies and guidance 

documents, map their public health laboratory capacity, 

develop human resources capable of implementing 

IHR(2005) laboratory core capacity requirements, off er 

laboratory services to test for priority health threats, 

institute laboratory biosafety and biosecurity practices, 

and network on a regional and international level, in 

support of Article 44 of IHR(2005), and expressed in the 

2006 and 2008 WHA resolutions.

Meeting IHR(2005) requirements by 2012 will require a 

great deal of partner collaborations and coordination. 

Th e USG is increasing its engagement in IHR(2005) 

capacity-building. As ASM LabCap is currently primarily 

supported by USG agencies as a technical arm for 

assisting low and low-middle income countries with 

improving their laboratory disease detection capacity, it 

Specter et al. BMC Public Health 2010, 10(Suppl 1):S7 
http://www.biomedcentral.com/1471-2458/10/S1/S7

Page 6 of 7



is anticipated that future projects will be more directly 

conceptualized in the context of IHR(2005). In addition, 

ASM LabCap will continue its active collaboration with 

the WHO and other international organizations in order 

to further coordinate eff orts for building integrated 

disease surveillance and response capabilities worldwide.

Abbreviations

ACILT, African Centre for Integrated Laboratory Training; AFB, Acid-Fast Bacilli; 

ASM, American Society for Microbiology; AST, Antimicrobial Susceptibility 

Testing; BSL-3, Biosafety Level 3; CDC, U.S. Centers for Disease Control and 

Prevention; CMRL, Central Microbiology Reference Laboratory; DGHA, 

Division of Global HIV/AIDS; DOTS-Plus Strategy, Directly Observed Therapy, 

Shortcourse-Plus Strategy; DRS, Drug Resistance Surveys; DST, Drug 

Susceptibility Testing; EQA, External Quality Assessment; FELTP,  

Field Epidemiology and Laboratory Training Program; FIND, Foundation 

for Innovative Diagnostics; GAP, Global AIDS Program; GDD, Global Disease 

Detection; IHR, International Health Regulations; IEIP, International Emerging 

Infections Program; IPCI, Institut Pasteur of Côte d’Ivoire; IRL, Intermediate 

Reference Laboratory; IQC, Indefi nite Quantity Contract; LabCap, International 

Laboratory Capacity Building Program (ASM); MDR-TB, Multi-Drug Resistant 

Tuberculosis; MOPH, Ministry of Public Health (Thailand); MoPHS, Ministry 

of Public Health and Sanitation (Kenya); MSH, Management Sciences 

for Health; Mtb, Mycobacterium tuberculosis; NCEZID, National Center for 

Emerging, Zoonotic & Infectious Diseases; NHL, National Health Laboratory; 

NPHLS, National Public Health Laboratory Services; NRL, National Reference 

Laboratory; NTCP, National Tuberculosis Control Program; NTRL, National 

Tuberculosis Reference Laboratory; OIs, Opportunistic Infections; PATH, 

Program for Appropriate Technology in Health; PCR, Polymerase Chain 

Reaction; PEPFAR, United States President’s Emergency Plan for AIDS Relief; 

QA, Quality Assurance; QC, Quality Control; QMS, Quality Management 

System; SOPs, Standard Operating Procedures; STIs, Sexually Transmitted 

Infections; TA, Technical Assistance; TB, Tuberculosis; TWG, Technical 

Working Group; WHO, World Health Organization; WHO-AFRO, World Health 

Organization – Regional Offi  ce for Africa; UCSF, University of California-San 

Francisco; USAID, United States Agency for International Development; USG, 

United States Government; WHA, World Health Assembly; XDR, Extensively 

Drug Resistant.

Competing interests

The authors declare that they have no competing interests.

Authors’ contributions

All authors contributed equally to the paper. All authors read and approved 

the fi nal manuscript.

Acknowledgments

Lynée Galley, Bridget Mora, Juliano Timm, Maritza Urrego, and Corey White of 

the American Society for Microbiology contributed to portions of the paper 

and provided editorial support.

Projects under the ASM LabCap program are supported by Cooperative 

Agreement Number U2GPS001947 from the U.S. Centers for Disease Control 

and Prevention (CDC) and by a Subcontract to the Program for Appropriate 

Technology in Health (PATH), Tuberculosis Indefi nite Quantity Contract 

#AID.1470-08540-CRT from the United States Agency for International 

Development (USAID). This paper’s contents are solely the responsibility of the 

authors and do not necessarily represent the offi  cial views of CDC, PATH and 

USAID.

This article has been published as part of BMC Public Health Volume 10 

Supplement 1, 2010: Disease surveillance, capacity building and 

implementation of the International Health Regulations [IHR(2005)]. 

The full contents of the supplement are available online at 

http://www.biomedcentral.com/1471-2458/10?issue=S1.

Author details
1University of South Florida Medical Center, Tampa, FL, USA. 2American Society 

for Microbiology, Washington, DC, USA.

Published: 3 December 2010

References

1. World Health Organization: International Health Regulations (2005) – 2nd ed. 

Geneva; 2008.

2. World Health Organization: International Health Regulations (2005) IHR 

MONITORING FRAMEWORK: Checklist and Indicators for Monitoring Progress in 

the Development of IHR Core Capacities in States Parties. Geneva; 2010.

3. Laboratory Capacity Building under the IHR to Address Public Health 
Emergencies of International Concern [http://www.unog.ch/unog/website/

disarmament.nsf/50ed234562073f6580256f080049de4f/3ea45af07e097e27c

125761c0059daf4/$FILE/IHR_BWC_presentation_lab_capacity.pdf ]

4. IHR Core capacity requirements for surveillance and response: What is 
expected from public health laboratories? [http://www.epi2008.com.br/

apresentacoes/MESA_REDONDA_24_09_15H45_pdf/Sebastien%20Cognat.

pdf ] - Resolution WHA59.2 and Resolution WHA61.2.

doi:10.1186/1471-2458-10-S1-S7
Cite this article as: Specter S, et al.: ASM LabCap’s contributions to disease 
surveillance and the International Health Regulations (2005). BMC Public 

Health 2010, 10(Suppl 1):S7.

Specter et al. BMC Public Health 2010, 10(Suppl 1):S7 
http://www.biomedcentral.com/1471-2458/10/S1/S7

Page 7 of 7



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgfaRotisSansSerif
    /AgfaRotisSansSerif-Bold
    /AgfaRotisSansSerifExtraBold
    /AgfaRotisSansSerif-Italic
    /AgfaRotisSansSerifLight
    /AgfaRotisSansSerifLight-Italic
    /Aharoni-Bold
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AllegroBT-Regular
    /AmerTypewriterITCbyBT-Medium
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ATNebraska
    /ATNebraskaBold
    /ATNebraskaBoldItalic
    /ATNebraskaItalic
    /ATToronto
    /ATTorontoBold
    /ATTorontoBoldItalic
    /ATTorontoItalic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BalticSans
    /BankGothicBT-Medium
    /Barmeno-ExtraBold
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Batang
    /BatangChe
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /Bembo
    /Bembo-Bold
    /Bembo-BoldItalic
    /Bembo-Italic
    /BenguiatITCbyBT-Bold
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /BremenBT-Bold
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptStd
    /Bulgarian-Ariel
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /CaslonFiveForty-Italic
    /CaslonFiveForty-Roman
    /CaslonThree-Roman
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ComicSansMS
    /ComicSansMS-Bold
    /CommonBullets
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyOneAB
    /Copperplate-ThirtyTwoBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DaunPenh
    /DauphinPlain
    /David
    /David-Bold
    /Dax-Regular
    /Dax-RegularExpert
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /EngraversMT-Bold
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EurostileBold
    /EurostileRegular
    /FangSong
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-LightOblique
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /FuturaTEE-BoldCond
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /Gautami
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /GiddyupStd
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-BoldSC
    /Giovanni-Book
    /Giovanni-BookItalic
    /Giovanni-BookSC
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KaiTi
    /Kalinga
    /Kartika
    /KidsPlain
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /Latha
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Map-Symbols
    /Marlett
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatisseITC-Regular
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftSansSerif
    /MicrosoftUighur
    /MicrosoftYaHei
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Minion
    /MinionBlack
    /MinionBold
    /MinionBoldItalic
    /MinionItalic
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MinionSemibold
    /MinionSemiboldItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /MongolianBaiti
    /MonotypeSorts
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Web
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskerville-Roman
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewtextITCbyBT-Regular
    /NewtextITCbyBT-RegularItalic
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuptialScript
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldOblique
    /Optima-Oblique
    /OratorStd
    /OratorStd-Slanted
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /PMingLiU
    /PMingLiU-ExtB
    /PoplarStd
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PosterBodoniBT-Roman
    /PrestigeEliteStd-Bd
    /Pronto
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /RockwellBoldCondensed
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /RockwellExtraBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RockwellLight
    /Rod
    /RosewoodStd-Regular
    /ScriptMTBold
    /ScriptMT-Bold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Shruti
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StencilStd
    /StoneSans
    /StoneSansItalic
    /StoneSerif
    /StoneSerif-Bold
    /StoneSerif-BoldItalic
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /SyntaxBlack
    /SyntaxBold
    /SyntaxItalic
    /SyntaxRoman
    /SyntaxUltraBlack
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-BoldCond
    /TimesNewRomanMT-Cond
    /TimesNewRomanMT-CondItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /TypoUprightBT-Regular
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vivaldii
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /AriosoBold
    /AriosoNormal
    /ChevaraNormal
    /ChevaraOutlineNormal
    /ChillerLetPlain
    /CongaBold
    /CongaNormal
    /ErasContourITC-Normal
    /HelmetBold
    /HelmetBoldItalic
    /HelmetCondensedBold
    /HelmetCondensedBoldItalic
    /HelmetCondensedItalic
    /HelmetCondensedNormal
    /HelmetItalic
    /HelmetNormal
    /LucidaSans-DemiOblique
    /LucidaSans-Oblique
    /StarBats
    /StarMath
    /TimesNewRomanMT-ExtraBold
    /TimmonsBold
    /TimmonsBoldItalic
    /TimmonsItalic
    /TimmonsNormal
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


