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Introduction

The AMD Initiative is Created

In 2014, Congress approved funding to establish the Advanced Molecular Detection (AMD) Initiative 
at the US Centers for Disease Control and Prevention (CDC). The AMD Initiative was initially 
envisioned as a time-limited, $30 million per year initiative designed to establish and strengthen 
the modernization of laboratory capacity at CDC and public health laboratories (PHLs) to assure 
broad utilization of advanced technologies that improve detection, identification characterization 
and surveillance of infectious diseases. One of the primary focuses of the initiative is to increase 
the public health application of next general sequencing (NGS) technologies and bioinformatics 
capabilities. The first two years of this initiative focused on improving the infrastructure at CDC. 

During the next three years, the AMD program at CDC plans to engage state and local PHLs more 
deliberately and significantly expand the use of these technologies at the state and local level. 
This includes expanding PHL capacity in pathogen detection and characterization using NGS and 
bioinformatics tools. The CDC Office of AMD (OAMD) provides funding to various programs (e.g. 
influenza or tuberculosis) at CDC that distribute funds to PHLs through different mechanisms 
such as the Epidemiology and Laboratory Capacity (ELC) cooperative agreement. In addition, the 
AMD Initiative is focused on assisting and developing systems for data storage, networking, high 
performance computing, workforce development and collaboration. While these technologies 
offer tremendous opportunities to improve the timeliness and detail of data available to influence 
infectious disease responses, there are many challenges associated with implementing such a 
transformative technology including expanding the skillset of current staff, information technology 
infrastructure, and reworking current laboratory structures and workflow.

APHL Convenes Focus Groups

In the past two years, an increasing number of state and local PHLs have begun the process of 
incorporating NGS into their laboratory functions. During this process, laboratories have encountered 
various challenges. In order to gain a better understanding of the specific challenges and needs that 
state and local PHLs have faced in during the implementation and 
use of NGS, APHL convened a series of focus groups to hear first-hand 
experiences of PHLs’ adoption of NGS. 

In May 2016, APHL convened three focus groups representing 18 
different state and local PHLs to discuss challenges and potential 
solutions surrounding the implementation and use of NGS 
technologies. Each group represented five to seven participating PHLs 
and was facilitated by leaders with well-established NGS programs. 
Facilitators gave a brief presentation about the AMD Initiative 
and then led the conversation around topics such as procurement, set-up and day-to-day use of 
the instrument. These discussions also gave participants opportunities to discuss concerns and 
challenges around the sustainability and growth of AMD technologies as well as approaches used to 
overcome those challenges. This report summarizes the results of the focus group conversations. 

“NGS is the future 
and if we don’t bring 
it on and figure it out, 
there’s no future for 
the state labs.”
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Staffing Considerations

Staff Time

Almost every focus group participant was surprised at the amount of time staff devoted to the 
NGS initial set-up phases. In most cases, it was months before staff were trained and proficient 
in performing NGS methods, which was much more time than anticipated. In addition, staff being 
trained were also responsible for maintaining existing reference methods such as pulse field gel 
electrophoresis (PFGE). Identifying staff available for cross-training was an additional challenge but 
something that was critical for assuring redundancy of skills and operations continuity.

Identifying Appropriate Skillsets

Often the current skills of PHL microbiology staff were not adequately equipped to handle the 
molecular techniques the sequencing protocols require. Recruiting new staff with a more appropriate 
skillset was also challenging due to funding, hiring freezes or difficulty recruiting staff with these 
skills.

Staff often became discouraged and frustrated during the troubleshooting and implementation 
phase because protocols often required adjustment based on the specific PHL environment or 
ancillary equipment. Participants mentioned that supervisors should be prepared to be especially 
encouraging to their staff during these times. It was also noted that, in some cases, staff were not 
eager to spend the additional time and effort to establish new technology when existing methods 
were already working well. It requires a large amount of effort to completely change protocols, write 
standard operating procedures and perform validations for NGS; laboratory leadership should be 
prepared to provide appropriate support for those efforts.

Training 

Identifying appropriate training courses was noted as a significant challenge and several smaller 
jurisdictions expressed frustration that they had been disqualified from attending CDC training due 
to lack of NGS instrumentation. Several participating laboratories received training from various 
sources including CDC, other PHLs and through the GenomeTrakr project run by the US Food and 
Drug Administration (FDA). 



APHL NGS Focus Groups Report  |  5

Instrumentation and Information Technology Infrastructure 

Procurement

In many jurisdictions, the high cost associated with purchasing sequencers—which in some cases 
can total over $100,000—resulted in additional required approvals and therefore significant wait-
time. The fact that the Illumina MiSeq is the PulseNet instrument of choice and requires sole source 
justification also presented a challenge. Several participants noted that the sole source letter 
provided is vague and not as helpful as other sole source letters. 

Choosing the Right Sequencer

In most cases, participants had an Illumina MiSeq. One of the participants had purchased an Ion 
Torrent PGM, not realizing that most of the CDC support and protocols would be focused on the 
Illumina MiSeq, and was frustrated with the lack of support.

Instrument Set-Up

Participants had varying experiences with instrument set-up. The most common source of difficulty 
was obtaining appropriate approvals and establishing appropriate infrastructure for streaming and 
uploading data to BaseSpace, Illumina’s cloud computing environment, or other external networks. 
Participants noted that having clear instructions for their IT department in advance of installation 
would have improved the process. In several instances, jurisdictions chose to set up a completely 
new network specifically for sequencing data to avoid any perceived security risks to the existing 
network. 

Instrument Placement

Identifying appropriate instrument placement can present another challenge. MiSeqs are very 
sensitive to vibrations, temperature and humidity—all factors that need to be considered. One 
participating PHL is directly below the floor containing all of the building’s HVAC systems, which led 
to increased vibrations. The laboratory had to purchase pads for the HVAC systems to muffle ongoing 
vibrations.

Proximity to program(s) using the instrument and/or other molecular based assays is another 
consideration. In several cases, PHLs that had originally placed their instrument for easy access 
by PulseNet staff were rethinking establishing a common sequencing laboratory or core as they 
considered future sequencing applications. 

Ensuring Appropriate Capacity

Many laboratories own only one sequencer. Given that many PHLs have encountered weeks-long 
periods of down time with their instrument, meeting necessary turnaround times may not always be 
possible. Also, as laboratories consider new NGS applications that may not multiplex well with other 
organisms or require capacity beyond a single MiSeq, purchase of additional instrumentation must 
be considered. 

Ancillary Equipment

The amount of ancillary equipment required to perform NGS—and the additional associated 
cost—was a surprise to several participants. Providing lists of all required and optional ancillary 
instrumentation along with price estimations will allow laboratories to budget appropriately.
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Testing Implementation

Integration With Current Workflows

In most cases, NGS testing was still in the pilot stages and conventional, microbiology testing 
must be done concurrently with NGS. Integrating NGS sequencing into conventional laboratory 
management systems can prove difficult. One PHL spoke about performing multiple tests from 
the same isolate, describing difficulties with tracking that isolate and making sure all tests (both 
conventional and NGS) were performed in a timely fashion. Especially for smaller laboratories, 
turnaround time for reports was often longer due to the additional steps of NGS sequencing on top of 
the conventional testing. Until some of the conventional methods are phased out, this will continue to 
be a challenge. 

Protocol Development

Participants noted that different organisms may require different protocols for nucleic acid extraction 
and library preparation, leading to significant troubleshooting time before a protocol can be brought 
online. Additionally, protocols often cannot be fully replicated from laboratory to laboratory, and may 
require alterations based on the specific laboratory environments and ancillary equipment available. 

Quality Assurance and Control 

Participants spoke of a need for greater guidance around validation protocols. As the protocols for 
both the wet bench/sample prep and dry bench/data analysis side were vastly different than current 
testing, there is a lack of easily transferable quality assurance and quality control guidelines for PHLs 
adopting NGS. Given different laboratories have different requirements, additional guidance from 
CDC would be helpful to provide some consistency across laboratories. 

Data, Data, Data

Storage

Identifying the right kind of data storage and determining how long to store sequence data is 
something PHLs are struggling with. Participants have used a variety of methods for data storage 
including local servers, portable hard drives and cloud based options. Guidance on best practices for 
storage and backup are needed. In some cases, types of data storage are dictated by jurisdictional IT 
limitations or security concerns. Several participants struggled with determining how many back-up 
sources were sufficient and many noted IT concerns with security of data streaming to cloud based 
options. 

Analysis

Bioinformatics support was noted as a major concern. Most respondents would like more 
bioinformatics training and access to bioinformaticians. One of the biggest hurdles of NGS is being 
able to interpret and utilize the data. There was a desire for increased training opportunities geared 
toward laboratorians and epidemiologist to develop improved understanding on what analyses are 
possible with the data and how it can be used in public health interventions. Some laboratories have 
attempted to engage local academic institutions for assistance with bioinformatics support, but were 
unsuccessful. 
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Recruiting well-trained bioinformaticians is challenging since a job category for these individuals 
often does not exist and a competitive salary is usually beyond a PHL’s budget. Some participants 
stated that it was difficult to consider expanding existing sequencing efforts to include new 
pathogens without having adequate bioinformatics assistance. PHLs that have been successful in 
establishing external collaborations have concerns about sustaining these relationships over time.

Interpretation And Utilization 

Engaging epidemiologists regarding the use and interpretation of data was cited as a common 
challenge in many jurisdictions. However, in several cases, epidemiologists are excited about the 
data and drive decisions on which samples to sequence. Regardless, all participants spoke of the 
need for greater training for the epidemiologists and that epidemiologists be trained in conjunction 
with their laboratorians. 

Sustainability 

Funding

Staffing needs, reagent costs and maintenance on NGS technologies all come at a cost. Sources 
of sustainable funding are needed in order to assure PHLs can adequately address many of the 
challenges identified by these focus groups, including:

• Assuring adequate staffing with appropriate expertise and skills.

• Maintaining conventional testing alongside NGS testing increases costs and time. This is 
especially taxing on small laboratories with limited resources.

• Engaging in collaborations with academic institutions is not always welcomed. Two 
participants noted that they had approached local academic institutions for collaboration and 
assistance on bioinformatics analysis and were denied because they did not have multi-year 
grant support. 

Workforce Development

The use of NGS technology in PHLs continues to expand and evolve. Interpretation and utilization of 
the data requires continuous training and education for PHL staff. Given how quickly analyses can 
evolve for this type of data, training must be ongoing. 

Finding Solutions

In addition to identifying common challenges, participants also shared useful strategies and ideas 
for different approaches that might be used to overcome the challenges described. As the PHLs 
participating in these calls had varying experiences in the adoption of NGS technology, it also 
provided some of the laboratories who are early in the implementation process with an opportunity to 
hear from PHLs who have faced similar challenges. Collaboration with other laboratories and across 
disciplines (epidemiologists, academic, IT and informatics) were noted as key parts of successful 
implementation and sustainable use of NGS technology and data. 
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Instrumentation

For laboratories not using the popular Illumina platform, it was suggested that a workgroup be 
formed for those using ThermoFisher’s Ion Torrent in order to share experiences and necessary 
modifications of protocols.

As noted above, NGS instruments can be variable both in terms of ambient temperature and 
vibrations. For laboratories that had no option but to place instruments in areas with high traffic or 
high vibrational activity, purchasing pads that could absorb these vibrations was a viable solution. 

Interpretation and Utilization 

Given the need for epidemiologists to have “buy-in” with NGS technology, participants noted that 
including epidemiologists early on and encouraging them to be part of the learning process about 
the use of NGS data at the implementation phase was extremely useful. Even after implementation, 
ensuring communication throughout the sequencing process of any project was noted as an 
important part of ensuring epidemiologists remain engaged. 

Protocol Development

To help with protocol development, troubleshooting and data analysis, participants suggested 
more mechanisms around information sharing between states. Multiple participants appreciated 
the help that other PHLs were able to provide, and, in cases where labs have formed partnerships, 
the receiving labs noted an increase of efficiencies and faster implementations. In addition, the 
advantage of having a regional approach allowed for more assistance to come in “real-time,” and 
similar environmental issues, such as altitude, were able to be shared. States wanted to be of 
assistance to each other and wanted resources to be able to provide assistance either remotely or in 
travel.

Cost

One of the big obstacles for smaller labs is the combined problem of the cost of sequencing and 
consistently implementing a full test run. Two labs suggested offering sequencing as a free service 
for other state agencies and institutions not only to fill runs, but also offset the maintenance cost of 
the sequencing instrument. 

Workforce Development

Some laboratories noted the benefit of having FDA ORISE fellows during the initial set-up phases. 
Participants found the GenomeTrackr experience—where a trained ORISE fellow was provided and 
on-site training was offered—to be most effective, accelerating successful implementation by several 
months.

Conclusions and Next Steps

Despite the challenges that were discussed during these focus groups, the participants were excited 
by the data and information this technology would provide. Some participants who had been using 
the technology for a couple of years felt that NGS was a “game-changer for infectious diseases.” 
Another participant who was relatively new to NGS was committed despite the challenges, said, 
“NGS is the future and if we don’t bring it on and figure it out, there’s no future for the state labs.” As 
additional applications for NGS emerge, APHL and CDC remain committed to helping PHLs navigate 
the implementation and use of NGS. 
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APHL and OAMD have reviewed these challenges and proposed solutions and will use them to 
improve PHL support. In the future, OAMD will have a strong focus on workforce development. Since 
these focus groups took place, seven state PHLs were awarded ELC funds to become AMD training 
leads and provide tailored training to laboratories in their region. There is additional work being 
done, and focus on assisting states in the “what to do with the data?” question continues to be one 
of the biggest challenges in the use of NGS. APHL and CDC are entering into recruitment for the 
fourth class of Bioinformatics Fellows. Currently one fellow is placed at a state PHL and is providing 
tremendous support. The hope is that this program will be able to help provide some bioinformatics 
support to PHLs. APHL and CDC will continue to work on ways to provide tools and resources to PHLs 
that allow them to use this technology to its fullest potential. 



Association of Public Health Laboratories 

The Association of Public Health Laboratories (APHL) works to strengthen laboratory systems serving 
the public’s health in the US and globally. APHL’s member laboratories protect the public’s health by 
monitoring and detecting infectious and foodborne diseases, environmental contaminants, terrorist 
agents, genetic disorders in newborns and other diverse health threats.

This project was 100% funded with federal funds from a federal program of $228,529. This 
publication was supported by Cooperative Agreement # NU60OE000103 funded by the Centers for 
Disease Control and Prevention. Its contents are solely the responsibility of the authors and do not 
necessarily represent the official views of CDC or the Department of Health and Human Services.
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