Intro paragraph from “Detecting HIV Transmission Clusters” technical guidance document:
A critical step toward bringing the nation closer to the goal of no new infections is identifying and responding to clusters of active, ongoing HIV transmission. HIV transmission clusters are groups of persons with HIV who have an epidemiological connection related to HIV transmission; clusters include persons with diagnosed or undiagnosed HIV. Such clusters can be identified through multiple approaches, including partner services, astute providers, and surveillance, including HIV nucleotide sequence data reported as part of HIV surveillance. Evidence shows that HIV surveillance can identify transmission clusters that would otherwise go unrecognized. Information about these transmission clusters and the associated risk networks can help us to focus proven HIV prevention tools where they are needed most. In this way, expanded use of HIV surveillance has the potential to significantly improve HIV prevention efforts. 

Intro paragraph from additional implementation guidance released in November 2018:

HIV cluster detection and response 
HIV cluster detection and response is a critical component of CDC’s overall strategy for bringing the nation closer to the goal of no new HIV infections. Cluster detection and response uses data routinely reported to health departments to identify communities where HIV may be spreading quickly. Health departments can then identify gaps in prevention and care services and ensure that services reach the populations that need them the most. Data used for cluster detection can include information on the number of diagnoses in an area or subpopulation and HIV genetic sequence data. HIV genetic sequence data are already routinely reported in many jurisdictions and have been used previously to understand the prevalence of drug resistance. All jurisdictions should be working to incorporate HIV sequence data into existing laboratory reporting processes and address barriers to this reporting. Using these data in near-real time to inform prevention efforts requires close coordination between surveillance and prevention programs and between state and local programs.

Link to fact sheet on cluster detection and response
https://www.cdc.gov/hiv/programresources/guidance/molecular-cluster-identification/index.html

Excerpt from fact sheet on what HDs can do
Local and state health departments can: 
· Coordinate with CDC to identify transmission clusters and to characterize risk networks
· Identify communities experiencing rapid HIV transmission and deliver targeted testing and prevention efforts
· Take the lead on rapidly responding to clusters that are in their jurisdiction
· Identify groups of people who are in greatest need of prevention interventions and linkage to care
· Ensure there are rigorous protections in place for personal identifying information

Required activities per 18-1802:
Develop, maintain, and implement plan to respond to HIV transmission clusters and outbreaks (refer to Guidance for Detecting, Investigating, and Responding to HIV Transmission Clusters) 
o Develop and maintain a jurisdiction-wide cluster and outbreak detection and response plan. 
o Develop program capacity for cluster detection and response. 
o Identify and investigate HIV transmission clusters and outbreaks. 
· Analyze data to identify HIV transmission clusters and outbreaks. 
· Review and prioritize transmission clusters for investigation and intervention. 
· Investigate transmission clusters, including collaboration with other jurisdictions when needed, to identify the entire transmission cluster and underlying risk network, identify factors associated with transmission, and determine potential interventions. 
· o Rapidly respond to and intervene in HIV transmission clusters and outbreaks. 
· Implement prevention interventions to respond rapidly to identified HIV transmission clusters, including outbreak response if necessary. 
· Implement individual and population-level prevention interventions in networks with active transmission. 
· Communicate with CDC and other partners during investigation of and intervention in transmission clusters and outbreaks. 


Foundational activities per additional implementation guidance from November 2018:
 Foundational activities 
Successful implementation of this work requires a series of activities that can be phased in over time to build a strong foundation for the ethical and effective implementation of this promising work. All PS18-1802-funded jurisdictions, regardless of where they are in the process of responding to clusters and outbreaks, should ensure that they have conducted or have plans to conduct the foundational activities listed below. 
The following three foundational activities relate to ensuring ethical implementation of this work. These activities have been an important part of HIV surveillance and prevention efforts for many years, but have heightened importance when implementing a new activity such as cluster detection and response. These activities include: 
 Engaging community, including people with HIV, providers, and community-based organizations. This engagement process is critical to increase awareness of health department activities and encourage dialogue from a wide range of stakeholders. Health departments can acknowledge and respond to concerns and work to adapt programs to address those concerns when possible. Engagement also allows health departments to identify additional roles for community partners in cluster and outbreak response situations, as they may have community connections and insight that could increase the impact of these response efforts. Initial community engagement regarding cluster detection and response should be completed no later than December 2019, and community engagement should be conducted in an ongoing manner after that time. 
 Assessing data protections and enhancing related policies and procedures when necessary. Jurisdictions must comply with CDC Data Security and Confidentiality Guidelines. Further assessment of data sharing and release policies and procedures should include identifying what protections are in place to prevent release of public health HIV data for non-public health purposes (including for use in criminal cases) and whether protections need to be strengthened. The assessment of data protections and development of an action plan to address gaps in data protections should be completed no later than December 2019. In 2020, jurisdictions will be expected to implement action plans, where needed, to address remaining gaps in data protection. 
 Assessing implications of criminal exposure laws. Concerns about criminal exposure laws and the potential use of cluster data as part of criminal proceedings have been raised in some communities. Health departments can assess whether local HIV criminalization statutes are 
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present, their potential impact on HIV prevention efforts, and if there are opportunities to remove or modernize them. Many HIV-specific state laws were passed before studies showed that antiretroviral therapy (ART) reduces HIV transmission risk and most do not account for HIV prevention measures that reduce transmission risk, such as condom use, ART, or pre-exposure prophylaxis (PrEP). States with HIV-specific criminal laws can re-examine state laws, assess the laws’ alignment with current evidence regarding HIV transmission risk, and consider whether the laws are the best vehicle by which to achieve their intended purposes. For more information, see CDC’s HIV-Specific Criminal Laws website. The assessment of implications of criminal exposure laws should be completed no later than December 2019. 

The foundational activities listed below include key steps that are necessary for effectively detecting and responding to transmission clusters. These steps include: 
 Developing internal and external health department collaborations. Successful cluster detection and response planning requires close collaboration between HIV surveillance, prevention, partner services, care, and other staff in the health department. Health departments should also consider collaborating with staff from local health departments and other state health departments, when appropriate, and should proactively establish mechanisms to allow appropriate data sharing to support cluster response. Collaboration should be established as soon as possible, but no later than June 2019, and should be ongoing after that time. 
 Developing capacity for cluster detection. Health departments should build the foundation for both time-space and molecular cluster detection. All jurisdictions should use or adapt time-space SAS programs or develop other methods to identify situations of concern. Health departments should also develop capacity to analyze molecular data using Secure HIV-TRACE, a tool that allows health departments to analyze data to identify clusters. Developing analytic capacity may require training or hiring staff to ensure adequate skills. CDC is providing SAS programs and technical assistance to support development of capacity for cluster detection. Health departments should begin time-space cluster detection no later than June 2019 and molecular cluster detection no later than December 2019. 
 Assessment of prevention portfolio and fiscal mechanisms needed for response. Clusters and outbreaks can occur in geographic areas or populations not directly served by existing HIV prevention programs, and responding to clusters requires flexibility in adapting prevention efforts. Health departments should identify organizations with experience in particular prevention activities (e.g., testing, partner services, PrEP, navigation, and syringe services), with specific subpopulations, and in different geographic areas within your jurisdiction and determine how they can support cluster response. Health departments should also assess whether existing mechanisms for conducting public health activities (e.g., in-house staff, contracts, cooperative agreements, or grants) are sufficiently flexible to allow health departments to respond to clusters. Building flexibility into funding mechanisms and agreements and proactively addressing issues such as secure data sharing can help a jurisdiction to effectively and efficiently respond to clusters and outbreaks. Health departments should complete an assessment of the prevention portfolio no later than December 2019 and continue re-assessing it in an ongoing manner after that time. 



Longer excerpts from same technical guidance document:
[bookmark: _Toc529344771][bookmark: _Toc529344766]What is a transmission cluster? 
· A transmission cluster is a group of persons with HIV (diagnosed or undiagnosed HIV) who are connected by HIV transmission. Transmission clusters can represent recent and ongoing HIV transmission in a population, and prevention efforts could prevent new infections. Section 2, How can identifying transmission clusters help focus prevention efforts?, describes the importance of identifying transmission clusters for prevention efforts in more detail. 
· A transmission cluster represents a subset of a risk network. A risk network includes the group of persons among whom HIV transmission has occurred and could be ongoing. This network includes persons who are not HIV infected but may be vulnerable to infection, as well as persons with HIV who are in the transmission cluster. Transmission clusters present opportunities for prevention in the larger risk network.
· Transmission clusters can be identified through multiple mechanisms:
· HIV case surveillance data. An increase in diagnoses in a particular geographic area or population (i.e., a time-space cluster). In areas with low incidence of HIV (like many rural communities in the United States), transmission clusters might be more easily detected through HIV case surveillance. Improved timeliness of reporting may improve a jurisdiction’s ability to detect a transmission cluster. It is important to note, however, that an increase in the number of diagnoses may not reflect an increase in transmission. Rather, an increase in diagnoses may reflect an increase in HIV testing that has diagnosed infections that may be longstanding. The use of HIV case surveillance data to identify transmission clusters is discussed in more detail in Section 3, Identifying growing transmission clusters using surveillance data.
· HIV partner services and contact investigations. Partner services staff (referred to as disease intervention specialists [DIS] in many jurisdictions) routinely perform investigations for persons with newly diagnosed HIV infection, interviewing them to elicit information about their partners, who can then be confidentially notified of possible exposure and potential risk. Partner services activities can also include prevention counseling, testing for HIV and STDs, and linkage or referral to medical care. Because DIS work intensively in local communities, they are positioned to notice unexpected patterns or increases in HIV diagnoses.
· Molecular HIV sequence data. Analysis of molecular HIV sequence data reported to surveillance can identify clusters of cases with closely related HIV strains (i.e., molecular clusters). This method may be particularly useful in identifying transmission clusters that are not detected through other mechanisms. Examples include transmission clusters occurring in an area with a high incidence of HIV infection, that involve multiple jurisdictions, or that are in populations in which persons do not provide contact tracing information to DIS.
· Astute health department staff, care providers, or community members. HIV transmission clusters may be initially detected through astute observations from frontline staff at the health department or clinical providers. Observations of increases in HIV diagnoses call for further investigation to determine if and how these persons are connected and the extent of other connections they may have in a community. 
How can identifying transmission clusters help focus prevention efforts?
· Transmission clusters can identify risk networks that are concerning because of ongoing transmission, poor outcomes, or other reasons, such as transmission in a particularly vulnerable or underserved population, or transmission of drug resistance. Networks of concern include:
· Networks in which HIV transmission occurred rapidly (with multiple new infections occurring within months of one another) and within a recent time window (within ~1–2 years). Recent rapid transmission suggests extremely high-risk transmission networks and could represent an ongoing outbreak; public health intervention could interrupt transmission and prevent future infections. 
· Networks with characteristics suggesting high potential for ongoing transmission, such as identification of risk behaviors, including IDU or coinfection with STDs or hepatitis.
· Networks characterized by poor outcomes, such as late diagnosis, lack of viral suppression, or coinfection with STDs, hepatitis, or other comorbities; this could suggest poor access to care and could indicate a network in which persons with HIV infection not yet diagnosed are contributing to ongoing transmission.
· Networks representing vulnerable or underserved populations, such as pregnant women, adolescents, rural populations, persons who inject drugs (PWID), foreign-born persons, or other groups defined by local epidemiology and context.
· Networks in which drug-resistant strains of HIV are being transmitted, particularly networks with resistance to preexposure prophylaxis (PrEP) regimens.
· Networks not reached by testing efforts, as evidenced by large proportions of infections that were diagnosed through incidental testing, such as screening in plasma centers, emergency departments, or correctional institutions; this could indicate other infections in the network that have not yet been diagnosed and are contributing to ongoing transmission.
· Investigation of transmission clusters can identify key characteristics of the risk network to guide intervention efforts to improve outcomes and prevent additional infections. 
· Investigation includes the examination of existing data, including partner services data, or collection of new data to identify factors associated with transmission
· Intervening in risk networks can improve outcomes; activities that interrupt transmission include:
· Identifying persons with diagnosed HIV infection in the transmission cluster who are out of care, and ensuring that these persons are linked to or re-engaged in care
· Identifying persons with undiagnosed infection who are part of the transmission cluster, and linking these persons to care 
· Identifying persons without HIV infection in the risk network who are vulnerable to acquiring HIV and offering effective prevention interventions, such as PrEP
· Interventions at the transmission cluster or population-level to address social-structural or programmatic factors that contributed to transmission (for example, investigation of a transmission cluster could lead to the recognition of gaps in existing prevention programs) 
· By expanding our knowledge of transmission dynamics, transmission cluster data can be a powerful tool to help target the interventions we know are effective (engagement in care, HIV testing, PrEP).

[bookmark: _GoBack]Oster AM, France AM, Mermin J.  Molecular epidemiology and the transformation of HIV prevention. JAMA. 2018 Apr 24;319(16):1657-1658. PMID: 29630701 
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Molecular Epidemiology and the Transformation
of HIV Prevention


For many infectious diseases, for example foodborne
infections, tuberculosis, and Ebola virus, identifying
and controlling outbreaks is a routine component of
the public health response. Although this approach has
not been a traditional focus of prevention efforts for HIV,
outbreaks of HIV occur (as demonstrated by a 2015 out-
break in Scott County, Indiana, with almost 200 cases
of HIV infection diagnosed in less than a year).1 Identi-
fying HIV transmission clusters and outbreaks has tra-
ditionally been challenging for several reasons, includ-
ing delays between infection and diagnosis, mobility of
populations leading to geographically dispersed trans-
mission clusters, and limitations in identifying sex and
drug partners who may be infected.


A new strategy that uses HIV nucleotide sequence
data collected through molecular surveillance can help to
overcome some of these barriers. For example, an analy-
sis of US molecular HIV surveillance data for 2013-2015
identified 13 recently and rapidly growing HIV transmis-
sion clusters with transmission rates of 35 per 100 person-
years, more than 8 times that of the national average of
4 per 100 person-years.2 Public health officials from af-
fected jurisdictions revealed that only 1 of these clusters
had previously been recognized by health department
staff. Although analysis of genomic sequence data to un-
derstand transmission clusters has become more wide-
spread in recent years,3 such analysis has typically been
retrospective. Until now, HIV sequence data collected
through surveillance have rarely been analyzed prospec-
tively to initiate prompt, focused public health action.4


In this Viewpoint, we describe this new strategy and dis-
cuss the promise it holds for HIV prevention.


Detecting HIV Transmission Clusters
and Outbreaks to Focus Prevention Efforts
Genotypic HIV drug resistance testing is routinely con-
ducted in many developed countries as a standard part
of clinical care before initiating antiretroviral treatment
and when drug resistance is suspected. HIV nucleotide
sequence data are analyzed to identify mutations asso-
ciated with drug resistance and help select appropriate
treatment regimens. In the United States, these se-
quence data are collected by state and local health de-
partments and reported to the Centers for Disease Con-
trol and Prevention (CDC) without personal identifiers.
Availability of these routinely generated data makes de-
tection of transmission clusters and outbreaks possible,
allowing enhanced targeting of prevention efforts.


Historically, HIV prevention efforts focused on sexual
behavior change interventions, education, and HIV test-
ing and were targeted to specific geographic regions and
subpopulations based on findings from analyses of HIV
surveillance. For historic reasons, including privacy con-


cerns, HIV surveillance data were not used for individu-
ally focused prevention efforts. In recent years, how-
ever, advances in treatment and surveillance have altered
perspectives on the risks and benefits of such efforts, and
HIV surveillance data are now routinely used by health de-
partments with privacy safeguards to identify people who
are not receiving HIV medical care for efforts to engage
them in care. However, even with the shift to these indi-
vidual-level interventions, prevention efforts had not pre-
viously been targeted to entire networks of persons
among whom HIV transmission was occurring. Molecu-
lar data combined with targeted epidemiologic investi-
gation and public health action can identify concerning
clusters of infections and prevent their spread.


For example, investigation of a cluster of 27 per-
sons with HIV molecular links in San Antonio, Texas—
one of the 13 clusters identified in the CDC’s 2013-2015
analysis—found an additional 87 HIV-infected persons
who were possible members of this transmission clus-
ter but had no HIV sequence data available for analysis
(Figure).6 Thus, this approach identified a concerning
situation of even larger magnitude than what was ap-
parent through sequence data alone. Including these
possible transmission cluster members in prevention in-
terventions was critical because those who do not have
sequences available are less likely to be receiving care
and therefore at higher risk of transmitting HIV. Addi-
tionally, epidemiologic investigation of these clusters can
identify individuals who are HIV-negative and at el-
evated risk of acquiring HIV. Investigation of the out-
break in Indiana identified more than 200 individuals
who were HIV-negative and part of the same densely
connected network in which the outbreak occurred.7


Using network-based approaches to recruit other per-
sons for testing and prevention services can find more
HIV-negative network members, identify more undiag-
nosed infections, and allow targeted prevention ef-
forts for those at very high risk of infection.


After identification of the larger transmission clus-
ter and risk network, interventions include (1) treat-
ment to suppress viral loads among HIV-infected per-
sons in the transmission network, thereby reducing
morbidity, mortality, and the risk of HIV transmission to
contacts; (2) network-based and other testing ap-
proaches to identify undiagnosed cases; and (3) provi-
sion of preexposure prophylaxis and other preventive in-
terventions for those who test negative but are at
elevated risk of acquiring HIV. All of these efforts ex-
tend beyond those individuals in the molecular cluster.
Community-based interventions, such as expanded ac-
cess to testing, HIV medical care, preexposure prophy-
laxis, community outreach, and clinician education can
mitigate factors promoting transmission.
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Considerations for Use of Molecular Data
for Cluster Detection and Response
Ethical and legal concerns have been raised about whether molecular
HIV data collected through surveillance could be used to identify indi-
viduals involved in transmission events and the direction of transmis-
sion from HIV source to HIV recipient. This may cause greater concern
in jurisdictions where transmitting HIV is a crime, and when strong epi-


demiologicevidencesupportsadirecttransmissionevent.8 It isnotpos-
sible, however, to confirm direct HIV transmission from one person to
anotherusingmolecularsurveillancedataalone.Although2personsin-
fected with highly similar HIV strains could be directly linked through
transmission, other transmission relationships could be consistent with
this sequence similarity: both could have been infected from a third
source, or they could be connected indirectly through a transmission
chain including 1 or more intermediaries. Because of this scientific un-
certainty, the potential for the misuse and misinterpretation of these
data presents a concern. Public health staff responsible for molecular
surveillance systems can engage affected communities and proactively
develop and implement policies, protocols, data use agreements, and
staff training that prevent legal and ethical harm to patients whose data
are included in these systems.


Analysis of molecular data at local and national levels is impor-
tant because local data are available as they are being collected and
national data can be rapidly aggregated by the CDC to identify trans-
mission clusters that cross jurisdictional boundaries. These analy-
ses are computationally intensive, but new tools available to health
departments can make these analyses feasible. Work to develop ef-
fective cluster investigation and intervention strategies is ongoing;
systematic evaluation is needed to identify strategies with the great-
est likelihood for effective prevention. Cluster investigation and in-
tervention require that surveillance and prevention programs, which
have traditionally operated independently from each other, de-
velop strong communication and collaboration, both for day-to-
day work and the development of surge capacity when needed, and
work to integrate data systems.5


Conclusions
Integrating HIV surveillance and prevention services is essential for
rapidly detecting and responding to transmission clusters and out-
breaks and requires planning, collaboration, and creativity. Done well,
this approach has the potential for reducing incidence in affected
populations, including those for which reductions in incidence have
not been observed. Furthermore, as increasing antiretroviral use im-
proves viral suppression among people with diagnosed HIV, iden-
tifying transmission clusters will become even more important in ef-
forts to prevent HIV transmission and reduce incidence.
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Figure. Transmission Cluster of HIV-Infected Persons in the Molecular
Cluster and the Linked Additional HIV-Infected Persons


Molecular cluster
members (n = 27)


Possible members 
of transmission
cluster (n = 87) 


The additional HIV-infected persons were linked to persons in the molecular
cluster through public health follow-up data. Image adapted with permission
from Analise Monterosso, Texas Department of State Health Services.5
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