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Housekeeping

 Instead of a roll call, please email tbgenotyping@cdc.gov and let 
us know you are on the call

 We are going to mute the audience until the discussion sections 
of the presentation

 To ask question by phone, please dial  *6 after presenter 
unmutes the audience

 After your question is answered, please dial *6 again to mute 
yourself

 You may also use the chat box for questions and discussion 
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mailto:tbgenotyping@cdc.gov


National Tuberculosis Genotyping Data
2017 Annual Report

http://www.cdc.gov/tb/statistics/reports/2017/default.htm



GENOTYPE SURVEILLANCE COVERAGE
2004-2017



Slide 27: National Tuberculosis Genotyping 
Surveillance Coverage* by Year: United States†, 2004–

2017
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* The proportion of positive cultures with at least one genotyped isolate.
† Includes 50 states and the District of Columbia.
§ For the year 2020, the national goal for TB genotyping surveillance coverage will change to 100%.

National 
Goal, 94%§



Table 26:  Top 5 Most Frequently Reported GENTypes, 
2015-2017

GENType PCRType
No. of TB 
cases (%)

No. of 
Reporting 
Areas with 
GENType

G00012 PCR00002 181 (0.9) 28

G00010 PCR00002 163 (0.8) 20

G00016 PCR00041 144 (0.7) 23

G05056 PCR00041 114 (0.5) 23

G00017 PCR00803 76 (0.4) 18



COUNTY-BASED GENTYPE CLUSTERS
2015-2017



Slide 28: Number of County-based Tuberculosis 
Genotype Clusters* by Cluster Size, United States, 

2015–2017

*Genotype cluster is defined as two or more cases with matching spoligotype and 24-locus MIRU-VNTR (GENType) within a county  during 
the specified 3-year time period.
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Slide 29: Tuberculosis Genotype Clusters by TB GIMS* 
Alert Levels†, United States, 2015–2017

*Tuberculosis  Genotyping Information Management System
†Alert level is determined by the log likelihood ratio statistic (LLR) for a given cluster, identifying higher than expected geospatial concentrations for a TB genotype 
cluster in a specific county, compared to the national distribution of that genotype; TB GIMS generates alert level notifications based on this statistic: “No alert” is 
indicated if LLR  is between 0 – <5, “medium” is for LLR of 5 – <10 and “high” alert is for clusters with LLR ≥ 10.

High Alert, 76 (5%)

Medium Alert, 335 (24%)

No Alert, 998 (71%)



Table 24: Select Characteristics of Cases in GENType 
Clusters by Alert Status, 2015-2017

Case Characteristics Cases in Non-Alerted  
clusters (LLR<5)

(2,473 cases in 998 
clusters)

Cases in High Alert 
clusters (LLR ≥10)

(750 cases in 76 
clusters)

U.S.-Born
Non-U.S.–Born

869 (35%)
1,598 (65%)

646 (86%)
103 (14%)

Homeless within past year 195 (8%) 164 (22%)

Excess alcohol use within past 
year 329 (13%) 240 (32%)

Non-injecting drug use within 
past year 260 (11%) 194 (26%)

Injecting drug use within past 
year 42 (2%) 30 (4%)

Correctional facility at time of 
diagnosis 94 (4%) 53 (7%)

HIV positive status 135 (5%) 64 (9%)



ESTIMATES OF RECENT TRANSMISSION 

2016-2017



Estimating Recent Transmission

• In 2015, CDC scientists developed and published a genotype-
based method to estimate the proportions of cases attributed to 
recent transmission.

• The method was field-validated using data collected by local 
health departments

• For the second year, the annual report provides aggregated 
estimates of recent transmission using this method.  



Recent Transmission References



Recent Transmission Content
Morbidity Trend Tables

 Overview/Notes on Recent Transmission (Pages 82-83)

 Figure 1 (Page 84):  Estimated Cases Attributed to Recent 
Transmission of Tuberculosis, United States, 2016-2017

 Figure 2 (Page 85): Estimated Percentage of Extensive Recent 
Transmission of Tuberculosis in Counties with ≥10 Genotyped 
Cases, United States, 2016-2017

 Table 57 (Page 86): Counts and Percentages of Tuberculosis 
Cases Estimated to be Attributed to Recent Transmission and 
Extensive Recent Transmission: Reporting Areas, 2016–2017 



Recent Transmission Content (2)
Morbidity Trend Tables

 Table 58 (Page 87): Counts and Percentages of Tuberculosis 
Cases Estimated to be Attributed to Recent Transmission and 
Extensive Recent Transmission: Counties with >5 Percent 
Estimated Extensive Recent Transmission, 2016–2017 

 Table 59 (Page 88): Characteristics of Tuberculosis Cases 
Estimated to be Attributed to Recent Transmission and 
Extensive Recent Transmission: United States, 2016-2017 



Limitations of Recent Transmission Estimates

• Applied to culture-confirmed, genotyped cases (~75% of cases)
• Pediatric cases likely due to transmission are underestimated in the 

estimates

• Recent transmission may be overestimated in areas with 
common genotypes or in relatively closed populations/remote 
areas in which prevalent genotypes have dominated for many 
years

• The molecular resolution of genotyping method affects the 
estimates (e.g., diversity may be greater than represented by 
MIRU24 in cases reported by areas bordering Mexico)

• Recent transmission may be underestimated in situations in 
which related cases have genotypes with a single locus variant.



Recent Transmission Estimates

• CDC attributes 13.1% of genotyped cases in the U.S. during 
2016–2017 to recent transmission.

• CDC attributes 4.6% of genotyped cases in the U.S. during 
2016-2017 to extensive recent transmission

• Recent transmission estimates by reporting area range from 
0% to 42%; extensive recent transmission estimates range 
from 0% to 24.4%

• Recent transmission estimates higher among: 
• U.S.-born persons

• Am Indian/AK native, Native HI/Pacif Islander, non-Hispanic Blacks 

• Persons reporting homelessness, substance use, correctional 
residence







Using Recent Transmission Estimates

• Monitor trends in recent transmission within a jurisdiction

• Plan and prioritize TB control activities

• Enhance service delivery by applying sufficient resources

• Identify geographic, demographic, and social disparities in 
proportion of cases attributed to recent transmission

• Develop specific prevention strategies and interventions to 
interrupt transmission

• Facilitate inter-jurisdictional connections to share TB control 
strategies



National WGS service



WGS for genotype clusters

 WGS and phylogenetic analysis of 
hundreds of clusters nationally

– 2012: first WGS of a GENType cluster

– 2014: WGS performed for all GENType
clusters that alerted for large outbreak 
surveillance

– 2016: WGS expanded to include other 
select GENType clusters that could 
inform public health

– 2018: Universal WGS

D.C.

Number of isolates with 
whole-genome 
sequencing data*
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*N = 3,700 isolates, data current as of Aug. 2018



TB Genotyping Methods and Data Flow (2018 – 2020)

Universal prospective WGS began in 2018



wgMLSType will replace GENType for cluster alerting in 2021

TB Genotyping Methods and Data Flow (2021)



WGS training

https://www.cdc.gov/tb/programs/genotyping/default.htm



TB GIMS updates



TB GIMS updates in 2018

 Cluster alert tracking for alerted clusters

 Prompt and open data reporting for surveillance of large TB 
outbreaks in the United States (LOTUS)

 Transition to universal prospective whole-genome sequencing 
(WGS) 

 Recent Transmission estimate pre-release

 TB GIMS online help

 TB GIMS directory



December TB GIMS updates:
TB GIMS Directory



TB GIMS Directory



TB GIMS Directory

 Shows county 
jurisdiction

 Excludes 
inactive users

 Export to Excel



August TB GIMS updates: 
Recent Transmission estimates, online help



Recent Transmission estimates



County-level recent transmission estimates pre-released 
to each jurisdiction before publication of annual report



National map and state recent transmission estimates 
released with annual report



Online Help



Online Help



June TB GIMS updates: 
Cluster alerts, LOTUS, and WGS



Cluster alerts

 Email notifications enabled nationally for LLR alerts

 Searchable tracking list of LLR and LOTUS alerts

 Alert details page
– Line list of patients included in the cluster alert

– Summary epi information about alerted cluster

– CDC’s priority assessment and notes about cluster 

– Attachments related to the cluster



Cluster alerts



Cluster alert tracking list



Cluster tracking list filter and search criteria





Large outbreak (LOTUS) detection in TB GIMS

 County and state LOTUS detection methods implemented in 
TB GIMS
– Run in TB GIMS on a quarterly basis

– E-mail notifications for state- and county-based methods

 LOTUS clusters detected by SaTScan, jurisdiction report, or  
CDC review manually entered into TB GIMS 



Cluster tracking for LOTUS alerts



LOTUS alerts





LOTUS reports



WGS result delivery through TB GIMS

 DTBE uploads wgSNP analysis to cluster tracking in TB GIMS

 E-mail notification when DTBE uploads attachment in TB 
GIMS





Other small changes

 Include case count in Cluster Tracking List

 Change isolates to “Not linkable”

 Specify timeframe for Change in Cluster Alert Level report
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For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

Genotyping Questions: tbgenotyping@cdc.gov

TB GIMS Questions: dtbesupport@cdc.gov
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