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Objectives for Today






TB-DM: Opportunities for Collaboration



What is Tuberculosis(TB)?



There are Two Forms of TB



TB Disease



Symptoms of TB Disease









TB is NOT Spread by Sharing




TB Infection



TB Infection



TB Infection






TB Infection to TB Disease



TB Infection to TB Disease




TB Pathogenesis
Progression to TB disease




Poll 1:






TB-DM: Opportunities for Collaboration



Epidemiology
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TB Morbidity
United States, 2009-2014

2009 11,523 3.8
2010 11,161 3.6
2011 10,510 3.4
2012 9,941 3.2
2013 9,565 3.0

2014 9,421 3.0

*Cases per 100,000. Updated as of June 5, 2015.



TB Case Rates,* United States, 2014

D.C.

< 3.0 (2014 national average)

BN =30

*Cases per 100,000.



Map of U.S.-Affiliated Pacific Islands
by TB Case Rates,” 2014
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TB Case Rates by Race/Ethnicity,*
United States, 2003—-2014**
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=o— American Indian or Alaska Native - Asian
—ix—Black or African-American =X Native Hawaiian or Other Pacific Islander
- \White Hispanic or Latino

*All races are non-Hispanic.
**Updated as of June 5, 2015.



Number of TB Cases in

U.S.-born vs. Foreign-born Persons,
United States, 1993-2014*
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Trends in TB Cases in Foreign-born Persons,
United States, 1993 — 2014~
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Percentage of TB Cases Among
Foreign-born Persons, United States*
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Bo- \g" o
, et
B >50%
1 2506-49%
[ 1 <25%
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TB Risk Factors in the US - 2012

Diabetes Mellitus

Contact of Infectious TB

Immuno-suppression

Incomplete LTBI Tx

End-Stage Renal Disease
Missed Contact

Post-Transplant

TNF-Alpha Antagonist Tx

Contact of MDR TB
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Adult TB Cases with DM
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TB and Diabetes in Kiribati

Setting: South Tarawa (capital of Kiribati)
Participants: TB patients and community members without signs
and symptoms of active TB

Case control study: 275 TB patients and 499 controls from the
community

TB Rate: 378/100,000
(Source: WHO, 2013)

DM Rate: 29%
(Source: IDF Diabetes Atlas,
6th edition, 2013. In people
aged 20-79 years)



Impact of Diabetes on TB in Kiribati:
Summary

Additional burden of TB, attributable to diabetes was
25%.

Additional burden of smear positive TB among
people with diabetes was significant — impacting TB
transmission in the community

Treatment outcomes were not statistically significant
— but very small sample.

Undiagnosed diabetes (~*50%)



TB and Diabetes in Kiribati

e 275 cases and 499 controls enrolled (774 in total)

e 195 (25%) people had diabetes (94 controls, 101 TB pts)

e Number of TB pts with diabetes: 101 (37%)

e Number of TB pts with known diabetes: 54 (53%)

e Number of TB pts newly diagnosed with diabetes: 47 (47%)

e Number of controls newly diagnosed with diabetes: 61 (64.8%)

Balakrishnan et al. PLoS One (2012). 552 TB patients screened; 243 (44%) had
diabetes. Of these, 128 (53%) known diabetes, 115 (47%) newly diagnosed.




TB Treatment Outcomes

Successful Relative Risk

outcome (95% Confidence

N (%) Interval)

Patients with 93 (92) 8 (8) 0.99 (0.92 - 1.06)
diabetes
Patients without 162 (93) 12(7) Referent

diabetes

No differences in chest
X-ray changes or
sputum conversion at
two months, however
sample size was small



Country

Proportion of TB

patients with DM

Diabetes status

Kiribati
Fiji
Marshall Islands

Federated States
of Micronesia

Country

37%
13%
45%

24%

Proportion of DM

patients with TB

Known and newly diagnosed DM

Known DM only. A further 21% had elevated
random glucose, referredfor fasting glucose

Known and newly diagnosed DM

Known and newly diagnosed DM

TB status

Marshall
Islands (Ebeye)

Federated States
of Micronesia

5%

3%

Newlydiagnosed only

Known and newly diagnosed
A further 25% had evidence of latent TB



Impacts of DM on TB Control



2010: WHO Collaborative Framework for Care
and Control of TB and Diabetes



TB-DM: Opportunities for Collaboration

e TB 101: A few of the basics

e TB-DM Current Epidemiology

e TB-DM Current Collaborations

e TB-DM Opportunities for Partnership









Double Trouble: TB-DM Lit Review



Risk Factors among Foreign-born with TB Infection
in California (2012)
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Hawaii Adult TB Cases with Diabetes

4 )
Begin Alc

testing with
TB intake




Adult TB Cases with DM in Hawaii: 2014

./




TB as the “Diabetes Defining lllness”




Double Trouble: TB-DM Lit Review

Yes!



Peaple with DM and TB have....
" More atypical TB presentations
= A multitude of med interactions

= Longer periods of infectiousness

= Higher risk of hepatitis from TB meds




TB-DM Outcomes: Relapse
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TB-DM Outcomes: Death during TB Tx
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More DM Complications: More TB Risk

Meghan A Baker, Hsien-Ho Lin, Hsing-Yi Chang, and Megan B Murray. The Risk of Tuberculosis Disease Among Persons With
Diabetes Mellitus: A Prospective Cohort Study, Clin Infect Dis. 2012 doi:10.1093



A1C<7% A1C 7%-9% A1C>9%

AdjRRR (95% Cl) AdjRRR (95% ClI) AdjRRR {95% ClI)
Any Cavity 0.79 (0.42-1.49) 2.00 (1.30-3.09) 3.59 (2.53-5.11)
Location (field)
Upper 0.89 (0.46-1.62) 1.86 (1.20-2.88) 2.71 (1.92-3.83)
Lower 1.02 0.30-3.51) 2.28 (1.10-4.71) 4.47 (2.62-7.62)
Number of cavities
Single 0.97 (0.41-2.29) 246 (1.40-4.32) 3.97 (2.53-6.25)
Multiple 0.68 0.30-1.53) 1.71 (1.02-2.88) 3.37 (2.26-5.03)
Size of cavity
Small 0.80 (0.36-1.77) 2.20 (1.32-3.67) 3.34 (2.19-5.08)
Large 0.79 (0.34-1.88) 1.77 (1.01-3.12) 3.87 (2.54-5.90)



Peaple with DM and TB have....
= 2x risk of remaining culture positive
= 3x risk of progression to TB disease

= 4x risk of relapse after standard tx

= 5x risk of death during TB treatment




Double Trouble: TB-DM Lit Review

Yes!

Yes!



TB-DM: Opportunities for Collaboration

e TB 101: A few of the basics
e TB-DM Current Epidemiology

 TB-DM Brief Research Update

e TB-DM Opportunities for Partnership



Paciiic Stancares ior Management of Tuberculesis ancl Dialbetes

Screening for DM in persons with TB

Standard1 Every person with tuberculosis (TB) over the age of 18
should be screened for diabetes mellitus (DM)

1. The diagnosis of DM may be made using one of the following criteria:
¢ Fasting plasma glucose =2 126 mg/dl (7.0 mmol/l)
¢ Random plasma glucose = 200 mg/dl (11.1 mmol/l)
¢ Hemoglobin Alc2 6.5% (48 mmol/mol)

1.2 Abnormal glucose values should be verified in patients who have no
symptoms of DM.

1.3 Rifampin can elevate blood glucose in TB patients. Glucose testing may
be repeated after 2-4 weeks of TB treatment, or if symptoms of
hyperglycemia develop during TB treatment.

Standard 2 Every high-risk person with DM should be periodically
screened for TB disease and TB infection
1. Program may choose to screen all patients with DM for TB, or may
choose to screen highest risk patients only:
¢ People with DM under age 50.

¢ People with poorly controlled DM (A1C 2 8.0%)
2.2 Persons with TB symptoms or TB disease should be referred to the local
TB Program for TB management.

2.3 A test for TB infection should be done at the time of DM diagnosis.

2.4 Screening should be repeated as often as the local TB epidemiology
may warrant. Annual symptom screening for TB disease is reasonable.
Screening for TB infection every 2 - 5 years is reasonable.

Standard 3 Persons with DM and TB infection should be encouraged
to take preventive therapy

3.1 Persons with DM are at increased risk of peripheral neuropathy. If INH
is used for prevention, give B6 to prevent neuropathy (10— 25 mg/day).

3.2 Monitor for adherence and side effects of preventive treatment.

Screening for TB in persons with DM

Treating TB in persons with DM

Standard 4 Clinicians may need to adjust TB treatment in persons with DM

4.1 Make sure that TB medications are properly dosed.
Check creatinine for diabetic nephropathy, and if present, adjust the
frequency of PZA and EMB according to ATS-CDC guidelines.*
Administer B6 to prevent INH-induced neuropathy (10 — 25 mg/day).

4.2 Observe closely for TB treatment failure in persons with DM.
Be aware of poor absorption of some TB meds in DM.
Manage the many interactions between TB and DM meds.
Some programs follow INH or RIF levels in persons with DM.
4.3 “Assure the Cure”
Consider extending treatment to 9 months for persons with DM, especially
persons with cavitary disease or delayed sputum clearance.*
Upon completion of therapy, obtain sputum for AFB smear and culture.

Evaluate at one year after treatment for evidence of relapse.
*Treatment of Tuberculosis, American Thoracic Society, CDC, and Infectious Diseases Society, MMWR 2003;52

Managing DM in persons with TB

Standard 5 Use TB clinic visits to help persons manage their DM

5.1 There should be a glucometer in every TB clinic for monitoring glucose.

5.2 TB patients with DM should have their glucose checked at least weekly for
the first 4 weeks, and less frequently thereafter if diabetes is controlled.
Monthly glucose testing during treatment is recommended.

5.3 All clinic staff should reinforce lifestyle changes at TB clinic visits.

5.4 If available, refer persons with DM to the Diabetes Clinic for diabetes care.
Ensure DM clinician is aware of TB diagnosis and TB medications.

Standard 6 Use DOT visits to help persons manage their DM

6.1 DOT workers should encourage lifestyle changes at every encounter.
DOT workers should use structured and culturally-appropriate diabetes
educational materials.*
Dietary changes and physical activity are the most important in this effort.
2. Consider delivering DM meds with TB meds via DOT for persons with
poorly-controlled DM who have non-adherence to diabetic medications.

* ARC TB and DM Flipchart: http://www.thearc.org.au/TBandDiabetes.aspx
* NDEP, US Dept of Health and Human Services: http://www.yourdiabetesinfo.org/



http://www.thearc.org.au/TBandDiabetes.aspx
http://www.yourdiabetesinfo.org/

Best Practices: RMI Diabetes Clinic




Ebeye Diabetes Clinic Rate

Ebeye Island
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“Geez, | had no Idea there was a Nobel Prize

for accounting.”









Treating TB in persons with DM

Standard 4 Clinicians may need to adjust TB treatment in persons with DM

4.1

Make sure that TB medications are properly dosed.

Check creatinine for diabetic nephropathy, and if present, adjust the
frequency of PZA and EMB according to ATS-CDC guidelines.*
Administer B6 to prevent INH-induced neuropathy (10 -25 mg/day).
Observe closely for TB treatment failure in persons with DM.

Be aware of poor absorption of some TB meds in DM.

Manage the many interactions between TB and DM meds.

Some programs follow INH or RIF levels in persons with DM.

“Assure the Cure”

Consider extending treatment to 9 months for persons with DM, especially
persons with cavitary disease or delayed sputum clearance.*

Upon completion of therapy, obtain sputum for AFB smear and culture.

Evaluate at one year after treatment for evidence of relapse.
*Treatment of Tuberculosis, American Thoracic Society, CDC, and Infectious Diseases Society, MMWR 2003;52




Enhanced DM Management for TB Clinic












Hawaii TB Nurses Training



Hawaii TB Nurses Documentation




Can the TB Clinic Help with Glucose
Control?






Source: Alexandra Pyan, CSTE Fellow, Hawaii TB Program, 2015



Can Our TB Program Take Credit for This?




Risk of sustained retinopathy progression at assumed fixed levels of Alc over

time within the intensive and conventional treatment groups.
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1% Alc Change and Nephropathy




1% Alc Change and All-Cause Mortality




The 1% Solution...




The 1% Solution...

“For every 1% reduction in Alc

(e.qg., from 8.0% to 7.0%), the risk of




Double Trouble: TB-DM Lit Review

Yes!

Yes!

e We can diagnose TB with active case-finding for
early diagnosis to improve outcomes

e We can identify high-risk individuals in DM clinics
for TB prevention



TB-DM: Opportunities for Collaboration

e TB 101: A few of the basics
e TB-DM Current Epidemiology
 TB-DM Brief Research Update

e TB-DM Current Collaborations



TB-DM: Evolution of Man



TB Screening in DM Clinic

. What is the current level of glucose
control?

. What is the age of my patient?

. What test should | use?



Percentage of TB Cases Among
Foreign-born Persons, United States*

2000 2010

Bl 0% 25% -49% | | <25%

*Updated as of July 21, 2011.




Poll 2:






TB Screening in DM Clinic

1. Where was my patient born?

3. What is the age of my patient?

4. \What test should | use?
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Poll 3:






TB Screening in DM Clinic

. Where was my patient born?

. What is the current level of glucose
control?

. What test should | use?



TB-DM: Younger DM Cases at Highest Risk



Summary: TB Infection for DM Cases



Possible Risk Profile for TB Screening in Persons with DM
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TB Screening in DM Clinic

. Where was my patient born?

. What is the current level of glucose
control?

. What is the age of my patient?






TST and IGRA

BCG falsely positive



IGRA or TST? Diabetes

— TST seems to work fairly well
— Test placement and reading requires

— TST has more false positives

— TST has many false negatives



TB-DM for DM Clinics: Where to Start?

Screening in DM Clinic for TB Disease

WHO?

HOW?

WHEN?
THEN?



TB-DM for DM Clinics: Where to Start?

Screening in DM Clinic for TB Infection
WHO?
HOW?

WHEN?
THEN?



Poll 4:






Enhanced TB-DM Program Collaboration



Enhanced TB-DM Program Collaboration



How Else Can DM Programs Help?



Sci Trans! Med 19 November 2014 < Prev | Table of Conts
Yol. 6, Issue 263, p. 263ra159
Sci. Transl. Med. DOI: 10.1126/scitransimed. 3009885

RESEARCH ARTICLE

TUBERCULOSIS

Metformin as adjunct antituberculosis therapy

Amit Singhalw, Liu Jie"'T, Pavanish Kumar'T, Gan Suay H{:-ng‘?, Melvin Khee-Shing Leow?,
Bhairav Pal&ja1, Liana TE-EI'ID'UEE’E, MNatalia I{ur&pinaE, Jinmiao Ch&n1, Francesca E{:-Iazzi1,

Barry Kreiswirth®, Michael Poidinger':”, Cynthia Chee”, Gilla Kaplan®%, Yee Tang Wang- and

Gennaro De Libero!:%




TB-DM - Framework Summary
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TB-DM - Framework Summary
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TB-DM - Framework Summary

Refer TB-

Diabetes DM Cases

Education:
CliniciDOT

GIFFGOI Diabetes
UCOS@ Meds with
Alc Testing Control DOT
Glucose
During TB
Improved Tx
Life-Long Improved
Diabetes 1B
Outcomes

Control




Collaborative framework for care and control of
tuberculosis and diabetes:
http://www.who.int/diabetes/publications/tb diab
etes2011/en/

Pacific Standards for Management of TB and DM:
http://www.spc.int/tb/component/content/article/
75-pacific-standards-for-management-of-tb-and-
diabetes

Key Messages for TB and DM:
http://www.thearc.org.au/resources/flipchart

Resources



TB-DM: Opportunities for Collaboration



TB-DM for DM Clinics: Case



TB-DM for DM Clinics: Case






TB-DM for DM Clinics: Case



TB-DM for DM Clinics: Case



TB-DM for DM Clinics: Case



TB-DM for DM Clinics: Where to Start?

Screening in DM Clinic for TB Disease

WHO?

HOW?

WHEN?
THEN?



Symptoms of TB Disease



A. 32 v.0.bornin the Cambodia
Alc=7.5 Loss of appetite
' B. 57 y.0. Caucasian from New York

Alc=8.7 Homeless Cough 2 weeks




TB-DM for DM Clinics: Where to Start?

Screening in DM Clinic for TB Infection
WHO?
HOW?

WHEN?
THEN?



A. 32 vy.0. born in the Philippines
Alc=9.3
B. 67 y.0. Caucasian from lowa

Alc=17.3




Case Study

e 36 yrold Latino woman with close
exposure to an infectious individual
with drug susceptible pulmonary TB

 She has along history of poorly
controlled diabetes



Compared to other contacts to the
source case is she more at risk of
developing LTBI?

iOi iOi
&



Linkage Between Tuberculosis and Diabetes



50% 50%




People with diabetes have a 2-3 times higher

risk of TB compared to people without diabetes
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Case Study

e TST 20 mm

e Patient notes several weeks of dry cough

but is otherwise well
* Incidentally her HB A1C is > 8.9%

e Now what?



April 27, 2011



Case Study

e CXR was read as normal by radiologist
e Exam was normal

e Patient reported frequent allergies

 One sputum specimen was submitted
O Smear negative for AFB
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Case Study






Case Study



What Now?



Case Study
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Case Study

e Slow conversion of cultures and smears after > 2 %
months of therapy

 Slow radiographic improvement

e HB A1C remains > 9%

e Nausea and some vomiting after TB meds

e Rifampin level (900 mg qd) - trace - (nl 8 — 24)



Month 2 of therapy-

10.18.2011



Case Study



Month 5 of treatment



XDR-TB



Q&A



Contact Information

Sundari R. Mase, MD, MPH
Email: fyyO@cdc.qov

Richard Brostrom, MD, MSPH
Email: richard.brostrom@doh.hawaii.gov

Alexis Willlams, MPH, MS, CHES
Email: afwO@cdc.qov



mailto:fyy0@cdc.gov
mailto:richard.brostrom@doh.hawaii.gov
mailto:afw0@cdc.gov

Continuing Education

e This program has been approved for CNE, CEU,
CECH and CPH credit.

e To receive credit:
— Complete the activity
— Complete the Evaluation at www.cdc.gov/TCEOnline
— Pass the posttest with 60% at www.cdc.gov/TCEOnline

 No fees are charged for CDC’s CE activities.

 For more information, please see the TCEO
Instructions handout.



http://www.cdc.gov/TCEOnline
http://www.cdc.gov/TCEOnline

Disclosure Statement

* In compliance with continuing education requirements, all presenters must disclose
any financial or other associations with the manufacturers of commercial products,
suppliers of commercial services, or commercial supporters as well as any use of
unlabeled product(s) or product(s) under investigational use.

« CDC, our planners, content experts, and their spouses/partners wish to disclose they
have no financial interests or other relationships with the manufacturers of
commercial products, suppliers of commercial services, or commercial supporters.
Planners have reviewed content to ensure there is no bias.

» Content will not include any discussion of the unlabeled use of a product or a product
under investigational use.

« CDC did not accept commercial support for this continuing education activity.
 No fees are charged for CDC’s CE activities.



Thank you!

National Diabetes Education Program
www.cdc.gov/diabetes/ndep

Call 1-800-CDC-INFO (800-232-4636)
TTY 1-(888)-232-6348 or visit www.cdc.gov/info



http://www.cdc.gov/diabetes/ndep
http://www.cdc.gov/info
http://www.cdc.gov/info
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