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Objectives
At the end of this presentation, participants will be able to:
• Describe the prevalence of HIV and TB both globally and in corrections to apply to 

correctional facility epidemiology
• List inmates’ risk factors for TB/HIV to inform the initiation and completion of 

treatment for LTBI
• Recognize and implement treatment for incarcerated patients suspected of having 

TB and HIV to halt the spread of the disease
• Discuss the need for continuity of care in high-priority patients suspected or 

having active or latent TB and HIV to ensure completion of treatment



Presenter
Presentation Notes
The Umbrella of Corrections – we in public health have a tendency to work in silos, and forget that one inmate can have most, if not all, of these co-issues – and then there’s the environmental factors that we tend to forget about.  



2016

655 incarcerated/
100,000 population

2.2 million 
incarcerated

Presenter
Presentation Notes
In 2016, in the US, there were 655 people incarcerated per 100,000 population. This is the US incarceration rate for adults or people tried as adults. In 2016, 2.2 million Americans have been incarcerated, which means for every 100,000 there are 655 that are currently inmates.



Incarcerated Persons in the U.S. 
• Over 7 million people were on probation, in jail or prison, or on parole at 

year-end 2010 
− 3.2% of all U.S. adult residents 
− 1 in every 32 adults.

• Disproportionately high percentage of TB cases occur among the jail and 
prison population

Bureau of Justice Statistics Report

489 (3.5% of all TB cases nationwide) occurred among residents of 
correctional facilities in 2016

Centers for Disease Control and Prevention

Presenter
Presentation Notes
If this ratio excluded children from the total population, the percentage of those incarcerated would likely be closer to 1 in every 100 residents. This of course, is the number diagnosed in correctional facilities.  



Estimated Prevalence HIV  

• Globally
− 36.9 million 

• In Corrections
− 1% - 7% of incarcerated persons are HIV+

• 2016 - estimated 1.1 million people aged 13 and older
− estimated 162,500 (14%) people whose infections had not been diagnosed.

CDC. Estimated HIV incidence and prevalence in the United States, 2010-2016 HIV 
Surveillance Supplemental Report 2019;24(1)

https://www.hiv.gov/hiv-basics/overview/data-and-trends/global-statistics
Golrokhi, R. et al (2018). HIV Prevalence and Correlations in Prisons in Different Regions of the World: A 
Review Article; Open Aids J., 12:81-92.  doi: 10.2174/1874613601812010081

Presenter
Presentation Notes
The vast majority of people living with HIV are in low- and middle-income countries.
In 2017, there were 19.6 million people living with HIV (53%) in eastern and southern Africa, 6.1 million (16%) in western and central Africa, 5.2 million (14%) in Asia and the Pacific, and 2.2 million (6%) in Western and Central Europe and North America.
Prevalence of HIV is difficult to analyze, as data is difficult to compare.  However, the risk factors that would pre-dispose an inmate or person is pretty similar everywhere – injecting drug use, unprotected sex, sharing needles, no condoms.

2016 - estimated 1.1 million people aged 13 and older 
had HIV infection in the United States, including an estimated 162,500 (14%) people whose infections had not been diagnosed.a


https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-supplemental-report-vol-24-1.pdf


Estimated Prevalence Latent TB Infection (LTBI)

• Globally (estimation):  1.7 billion people with LTBI
• Slightly <1/4 of the global population

“Addressing the latent TB infection reservoir is critical 
to achieving TB elimination”

Houben, RMGJ, Dodd, PJ (2016). The Global Burden of Latent Tuberculosis Infection: A Re-estimation Using 
Mathematical Modelling. PlOS/Medicine; online at https://doi.org/10.1371/journal.pmed.1002152
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Presentation Notes
The estimation of “One-third of the world’s population is infected with TB” is ~20 years old.  This study was done in 2014, published in 2016 – and has new estimations., although not surprising.



Person with LTBI (Infected) Person with TB Disease (Infectious)
Small amount of TB bacteria in his/her body are 
alive, but inactive

Large amount of active TB bacteria in his/her 
body

Cannot spread TB bacteria to others May spread TB bacteria to others

Does not feel sick, but may become sick if the 
bacteria become active in his/her body

May feel sick and may have symptoms such as a 
cough, fever, and/or weight loss

Usually has positive TB skin test or IGRA (TB 
blood test) indicating TB infection

Usually has positive TB skin test or TB blood test 
indicating TB infection

Radiograph is typically normal Radiograph may be abnormal

Sputum smears and cultures are negative Sputum smears and cultures may be positive

Consider LTBI treatment to prevent TB disease Needs treatment for TB disease

Does not require respiratory isolation May require respiratory isolation

Not a TB “case” Report as a patient suspected of having TB

(Latent) TB infection vs TB Disease 

CDC self-study Module 3 – Targeted Testing and the Diagnosis of  
Latent Tuberculosis Infection and Tuberculosis Disease
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Presentation Notes
Difference in TB and LTBI in simplest terms – this is important, as we want to begin targeting those people at highest risk for progression to active disease and halt the disease BEFORE it progresses.



The spectrum of TB
Mycobacterium tuberculosis infection to active (pulmonary) TB disease

Pai, M. et al. (2016) Tuberculosis. Nat. Rev. Dis. Primers doi:10.1038/nrdp.2016.76
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Presentation Notes
More accurate description of Tb is to think of it along a continuum. 

Although tuberculosis (TB) disease can be viewed as a dynamic continuum from Mycobacterium tuberculosis infection to active infectious disease, patients are categorized as having either latent TB infection (LTBI) or active TB disease for simplicity in clinical and public health settings. Individuals can advance or reverse positions, depending on changes in host immunity and comorbidities. Exposure to M. tuberculosis can result in the elimination of the pathogen, either because of innate immune responses or because of acquired T cell immunity. Individuals who have eliminated the infection via innate immune responses or acquired immune response without T cell priming or memory (denoted by *) can have negative tuberculin skin test (TST) or interferon-γ release assay (IGRA) results. Some individuals will eliminate the pathogen, but retain a strong memory T cell response and will be positive on the TST or the IGRA. These individuals will not benefit from LTBI treatment. If the pathogen is not eliminated, bacteria persist in a quiescent or latent state that can be detected as positive TST or IGRA results; these tests elicit T cell responses against M. tuberculosis antigens. These patients would benefit from receiving one of the recommended LTBI preventive therapy regimens (mostly 6–9 months of isoniazid). Patients with subclinical TB might not report symptoms, but will be culture-positive (but generally smear-negative because of the low bacillary load). Patients with active TB disease experience symptoms such as cough, fever and weight loss, and the diagnosis can usually be confirmed with sputum smear, culture and molecular tests. Patients with active TB disease might sometimes be negative on the TST or the IGRA because of anergy that is induced by the disease itself or immune suppression caused by comorbid conditions, such as HIV infection or malnutrition. Individuals with subclinical or active TB disease should receive one of the recommended treatment regimens for active TB disease, which consist of an intensive phase with four drugs, followed by a longer continuation phase with two drugs.



Who is at Risk for Progression to Active TB

• HIV
• Contacts
• Other Immune-suppressed
• Homeless
• Low Socio-economic
• Patients with co-morbidities (i.e. uncontrolled diabetes, CRF, etc.)
• Alcohol & substance abuse
• High TB-endemic countries

Presenter
Presentation Notes
Those at highest risk for progression – and there are more, especially locally defined.  Your local health department would be your best resource for identifying high risk in your area.  I have to include a plug for my favorite subject – TB in Corrections – as that is one area where all of the above are concentrated – in one person! 



U.S. TB Cases by Correctional Status and TB Risk Factors*
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*History of risk factor in year prior to diagnosis
1 Includes response of “unknown.”



Tuberculosis
GLOBAL USA

Active Cases 14 million/year ~ 10,000/year

Infected Persons 
(Latent TB Infection)

1.7 billion
(33% population)

10-15 million
(4% population)

Deaths ~1.8 million/year >500/year

Multidrug Resistant 
TB up to 28.3%* < 1%

• 2017 Data - WHO - http://who.int
• 2017 Data – CDC – http://www.cdc.gov/tb

Presenter
Presentation Notes
WHO Global Report – 
CDC – National Information:  http://www.cdc.gov/tb/publications/factsheets/statistics/TBTrends.htm
MDR-TB:  WHO - 2009 Data -  WHO - http://whqlibdoc.who.int/publications/2010/9789241564069_eng.pdf
 2009 Data – CDC – http://www.cdc.gov/tb/publications/factsheets/statistics/TBTrends.htm
2008 Data – WHO – MDR-TB estimates – Especially from Russia, China and India – retrieved from http://whqlibdoc.who.int/publications/2010/9789241599191_eng.pdf  




TB Cases are decreasing –
yet # diagnosed in corrections remains steady
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Percentage of TB Cases among Residents of Correctional 
Facilities by Type of Facility, 2010–2017*

*Persons aged 15 years or older

Presenter
Presentation Notes
Persons in correctional facilities at the time of diagnosis can reside in federal or state prisons, local jails, juvenile correction centers or other facilities.  Other facilities include Immigration and Customs Enforcement (ICE) detention centers, tribal jails operated by Indian reservations, police lockups (temporary holding facilities for person who have not been formally charged in court), military stockades and jails, or federal park facilities. Forty-three percent of all TB cases reported among residents of correctional facilities were from local jails.  About 21% resided in state prisons, about 20% resided in other facilities (e.g. ICE), 1% were in facilities housing juveniles and 2% had missing data on type of facility.



•

Number of cases 
diagnosed in 
corrections

Just the tip 
of the iceberg

How many TB cases were incarcerated for 
short time – but released before diagnosis?

Presenter
Presentation Notes
The number of cases diagnosed in correctional facilities is just the tip of the iceberg, or a fraction of the number of cases that may have passed through a correctional facility. You must look at the statistics, but also check locally to understand the whole picture. 



Higher TB Rates in Incarcerated Populations

• At least 5-10 times higher than the general population
− 2010 - study reported incidence rates (both active and latent TB) 

• 20 times higher in incarcerated populations compared to rates in 
general population, worldwide

Baussano, et. al., PLoS

− Ten-year study - federal and state U.S. TB prison rates 
• 29.4 and 24.2/100,000 in prison 
• 6.7 per 100,000 in the general population
• Inmates were more likely to have TB risk factors. 

MacNeil, et al., (2005). AJPH

Presenter
Presentation Notes
A 2010 study (Baussano, et. al., PLoS) reported that the incidence rates for both active TB disease and latent tubercular infection were more than 20 times higher in incarcerated populations a compared to the rates in the general population, worldwide
A ten-year study done by MacNeil, et al., in the American Journal of Public Health in 2005 found that federal and state U.S.TB prison rates were 29.4 and 24.2 per 100,000, as compared to 6.7 per 100,000 in the general population. Inmates were more likely to have TB risk factors. 


Don’t need to read everything on the slide.  Just point out that there are studies indicating the higher rate of TB among the incarcerated population than among the community.  Easy to see why an outbreak can occur in this population.  



Factors Contributing to the High Rate of 
Tuberculosis within Correctional Facilities

Pre-incarceration factors
• HIV 

− LTBI very important – identify as high-priority; may be next active TB case 
• Increase in immigration from high TB prevalence countries

− Latent (and active) TB infection with drug-resistant TB

Incarceration factors
• Transmission of TB in congregate settings

− Physical structure of facilities 
− Movement of inmates 

Presenter
Presentation Notes
It is important to identify HIV disease in the incarcerated, as they may be the next case of TB once infected. Also, many of these factors are extremely important to identifying challenges in your own system. Everyone has a voice, and it’s important to keep TB on the forefront to maintain funding. 
Immigration - Most come from countries with high prevalence of TB (i.e., Mexico, the Philippines, and Vietnam)
Social and legal barriers often make testing and treatment interventions inadequate
Some are infected with M. tuberculosis resistant to first-line anti-TB drugs because of interrupted treatment received in their countries of origin




Transmission

Presenter
Presentation Notes
We will now begin the discussion of how TB is transmitted. This will be the basis for everything we do in a contact investigation. 

TB is airborne, and a TB patient with a cavity literally has billions of particles in the cavity. When they talk, speak, sing, laugh or sneeze, those particles can travel rapidly. 

A picture is worth a thousand words. Note the close proximity and the particles in the air. A person has to be unlucky enough and be close enough to breathe in those particles, and even then they may not come down with active disease. The bacteria they breathed in can lie dormant in their system, and their body’s own immune system can wall it off and keep it from making more copies of itself outside of that area. However, if the body’s immune system is weakened for some reason, the bacteria duplicates and can spread. 



TB Diagnosis 30% CXRs in
HIV-positive patients 

may be atypical;

5% read as normal 
even though the 

patient is smear (+)

Important info: 
HCW needs to know 

if patient has HIV 
infection!

Presenter
Presentation Notes
This information is important to staff and officers - if during the course of evaluation, they have a positive TST and have any other illnesses, they will need to disclose this information to their healthcare provider. If anything has changed on their chest x-ray, they will need further evaluation, not just read as negative in the presence of a positive TST. 



Every Case of TB 

was once a contact!



Pod A

Pod DPod C

Pod B

37 man cell  
2+ TSTs

17 man cell 
Ǿ Conversions 

39 man cell 
22+ TSTs

56% conversions 

16 man cell 
2+ TSTs  but Ǿ conversions

TB Patient

Gaming Table

Presenter
Presentation Notes
Here is a picture of a cell with a common day room and single or double cells off of this.  Now picture this times four! 



Treatment of LTBI in HIV

• Rifampin (rifabutin) monotherapy x4 mo. (BIII)
− Rifampin 600 mg PO daily x 4 months, or
− Rifabutin x 4 months PO daily (dose adjusted based on ART meds)* 

• Tables 18a through 18e to assess the potential for interactions among 
different antiretroviral (ARV) drugs and the rifamycins. 

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents 
Download at http://aidsinfo.nih.gov/guidelines 
*Sterling et al. AIDS. 2016 Jun 19;30(10):1607-15. 

Presenter
Presentation Notes
9-2018: If rifampin or rifabutin is used to treat LTBI, clinicians should review Tables 18a through 18e to assess the potential for interactions 
among different antiretroviral (ARV) drugs and the rifamycins (BIII). Rifampin or rifabutin for 4 months may also be considered for LTBI treatment, but clinicians should pay careful attention to potential drug-drug interactions with specific ARV drugs (see Tables 18a through 18e). 


Rifapentine plus isoniazid given by directly observed therapy (DOT) once weekly for 12 weeks is as effective and well-tolerated as 6 to 9 months of daily LTBI treatment with isoniazid, including in persons with HIV infection whose CD4 lymphocyte counts are generally >350 cells/mm3 and who are not yet on ART.53-55 Although individuals taking ART were not included in the Phase 3 trial of once-weekly rifapentine and isoniazid, the pharmacokinetic (PK) profile of efavirenz with daily rifapentine is favorable.56 In a PK study of 12 HIV-infected adults without TB receiving once-weekly 900 mg rifapentine with efavirenz, there was minimal effect on efavirenz exposure.57 Raltegravir concentrations were modestly increased, not decreased, when it was given with once-weekly rifapentine.58 Thus, despite the lack of clinical trial outcome data, once-weekly rifapentine/isoniazid can be used with efavirenz or raltegravir without dose adjustment based on available PK data. Increased clinical monitoring is not recommended, but should be based on clinical judgment. When using rifampin-containing regimens, either dose adjustment or substitution of key ART drugs may be needed. The regimen of two months rifampin plus pyrazinamide is not recommended due to the risk of severe and sometimes fatal hepatotoxicity (AII).
LTBI treatment and ART act independently to decrease the risk of TB disease.19,22,59,60 Therefore, use of both interventions is recommended for those persons with LTBI and an indication for ART (AI).

Selection of a tuberculosis (TB)-preventive treatment for HIV-infected individuals coinfected with latent tuberculosis infection (LTBI) should be based on the individual’s antiretroviral therapy (ART) regimen as noted below: 
Any ART regimen can be used when isoniazid alone is used for LTBI treatment (AII). 
Only efavirenz (EFV)- or raltegravir (RAL)-based regimens (in combination with either abacavir/lamivudine [ABC/3TC] or tenofovir 
disoproxil fumarate/emtricitabine [TDF/FTC]) can be used with once-weekly isoniazid plus rifapentine (AIII). 
If rifampin or rifabutin is used to treat LTBI, clinicians should review Tables 18 through 19e to assess the potential for interactions among different antiretroviral (ARV) drugs and the rifamycins (BIII). 
INH plus rifapentine (3HP) once-weekly x12 weeks: 
Median CD4 ~500 and not on ART: 3HP as effective, safe for LTBI as 9H, and better tolerated*
Rifapentine only recommended  for patients receiving raltegravir or efavirenz-based ART regimen
Efavirenz- or raltegravir-based regimens can be used (AIII)

Sterling, Timothy R.; Scott, Nigel A.; Miro, Jose M.; Calvet, Guilherme; La Rosa, Alberto; Infante, Rosa; Chen, Michael P.; Benator, Debra A.; Gordin, Fred; Benson, Constance A.; Chaisson, Richard E.; Villarino, M. Elsa; the Tuberculosis Trials Consortium, the AIDS Clinical Trials Group for the PREVENT TB Trial (TBTC Study 26ACTG 5259) The investigators of the TB Trials Consortium and the AIDS Clinical Trials Group for the PREVENT TB Trial are listed in the Supplement, item 17.

Objective: Compare the effectiveness, tolerability, and safety of 3 months of weekly rifapentine and isoniazid under direct observation (3HP) versus 9 months of daily isoniazid (9H) in HIV-infected persons.

Design: Prospective, randomized, and open-label noninferiority trial.

Setting: The United States , Brazil, Spain, Peru, Canada, and Hong Kong.

Participants: HIV-infected persons who were tuberculin skin test positive or close contacts of tuberculosis cases.

Intervention: 3HP versus 9H.

Main outcome measures: The effectiveness endpoint was tuberculosis; the noninferiority margin was 0.75%. The tolerability endpoint was treatment completion; the safety endpoint was drug discontinuation because of adverse drug reaction.

Results: Median baseline CD4+ cell counts were 495 (IQR 389–675) and 538 (IQR 418–729) cells/μl in the 3HP and 9H arms, respectively (P = 0.09). In the modified intention-to-treat analysis, there were two tuberculosis cases among 206 persons [517 person-years (p-y) of follow-up] in the 3HP arm (0.39 per 100 p-y) and six tuberculosis cases among 193 persons (481 p-y of follow-up) in the 9H arm (1.25 per 100 p-y). Cumulative tuberculosis rates were 1.01 versus 3.50% in the 3HP and 9H arms, respectively (rate difference: −2.49%; upper bound of the 95% confidence interval of the difference: 0.60%). Treatment completion was higher with 3HP (89%) than 9H (64%) (P < 0.001), and drug discontinuation because of an adverse drug reaction was similar (3 vs. 4%; P = 0.79) in 3HP and 9H, respectively.

Conclusion: Among HIV-infected persons with median CD4+ cell count of approximately 500 cells/μl, 3HP was as effective and safe for treatment of latent Mycobacterium tuberculosis infection as 9H, and better tolerated.

HIV Treatment gls (2016):
Rifapentine is a long-acting rifamycin which can be given once weekly with INH to treat latent TB infection.26 Once-daily rifapentine is a more potent inducer than daily rifampin therapy.27 The impact of once-weekly dosing of rifapentine on the PKs of most ARV drugs has not been systematically explored. Once-daily rifapentine did not affect the oral clearance of EFV in HIV-infected individuals28 and has minimal impact on EFV exposure when given once weekly,6 whereas once-weekly rifapentine led to increase instead of decrease in RAL drug exposure in healthy volunteers.7 Pending additional PK data on the effect of rifapentine on other ARV drugs, once-weekly INH plus rifapentine for LTBI treatment should only be given to patients receiving either an EFV- or RAL-based regimen (AIII). 





TB Treatment in HIV
• For patients on ART, initial and continuation phases same as for 

patients without HIV (6 mo total)
− Initial 2 mos. rifamycin (RIF or Rifabutin), INH, PZA, EMB
− Continuation 4 mos. with INH/Rifamycin, if susceptible

• Treatment duration extended:
− 9 months if culture (+) at 2 mo. and cavity on CXR
− 9-12 months if bone/joint/spine TB
− 12 months if CNS TB 
 some experts extend therapy if cavity or prolonged positive cultures or slow 

clinical response
• If not on ART, 7 mo continuation phase (9 mo total)

Treatment of Drug-Susceptible TB. Clin Infect Dis. 2016 Oct 1;63(7):853-67
Guidelines for the prevention and treatment of opportunistic infections in HIV-infected adults and adolescents: Available at 
http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf (Accessed 3/4/2016)

Presenter
Presentation Notes
In regard to duration of treatment for drug-susceptible pulmonary tuberculosis in the presence of HIV infection, our updated systematic review of randomized trials and cohort studies comparing various durations of tuberculosis therapy (6 months vs 8 months or longer), most of which were conducted prior to the era of highly active ART, showed that the risk of recurrence is lower when the continuation phase of treatment is extended.
However, it is important to note that the majority of these studies were reports on nonrandomized cohorts, most were completed prior to the era of routine antiretroviral use, many tested intermittent regimens and few distinguished between reinfection and relapse based on data that show significant reductions in mortality and AIDS-defining illnesses, patients with HIV infection and tuberculosis should receive ART in conjunction with daily antituberculosis medications.
For HIV-infected patients receiving ART, we suggest using the standard 6-month daily regimen consisting of an intensive phase of 2 months of INH, RIF, PZA, and EMB followed by a continuation phase of 4 months of INH and RIF for the treatment of drug-susceptible pulmonary tuberculosis. In the
uncommon situation in which an HIV-infected patient does not receive ART during tuberculosis treatment, we suggest extending the continuation phase with INH and RIF for an additional 3 months (ie, a continuation phase of 7 months in duration, corresponding to a total of 9 months of therapy) for treatment of drug-susceptible pulmonary tuberculosis 
As is noted for drug-susceptible pulmonary tuberculosis in patients without HIV coinfection, the continuation phase is extended in specific situations that are known to increase risk for relapse, as well as for selected extrapulmonary sites of disease, namely tuberculous meningitis, and bone, joint, and spinal tuberculosis

Mortality among patients with HIV and TB high,  due to complications of immunosuppression other HIV-related opportunistic diseases. 
Cotrimoxazole (trimethoprim-sulfamethoxazole) prophylaxis reduces morbidity and mortality in HIV (+) patients with newly diagnosed TB 
Cotrimoxazole recommended by WHO for all HIV (+) people with active TB regardless of CD4 count
In high-income countries, co-trimoxazole primarily used in HIV (+) patients with CD4 <200 cells/μL




All Patients with HIV/TB Should be 
Treated with ART

Official ATS/CDC/IDSA Clinical Practice Guidelines: Treatment of Drug-Susceptible Tuberculosis Clin Infect Dis. 2016 Oct 1;63(7):853-67
Guidelines for the prevention and treatment of opportunistic infections in HIV-infected adults and adolescents: Available at 
http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf (Accessed 3/4/2016)

• Reduces mortality rates significantly 
• Decreases risk of developing AIDS-related conditions
• ART can be safely given during TB treatment

• Don’t hold ART until TB therapy completed

Presenter
Presentation Notes
All patients with HIV/TB disease should be treated with ART (AI). Important issues related to the use of ART in patients with active TB disease include: 
When to start ART; 
Significant PK drug-drug interactions between anti-TB and ARV agents; 
The additive toxicities associated with concomitant ARV and anti-TB drug use; and 
The development of TB-associated immune reconstitution inflammatory syndrome (IRIS) after ART initiation.



Co-treatment of HIV and TB is complex because of the adherence demands of multidrug therapy for two infections, drug-drug interactions between the rifamycins and many ARV drugs, overlapping side effect profiles of antituberculosis and ARV drugs, and the frequency of immune reconstitution inflammatory syndrome (IRIS). Despite these substantial clinical challenges, co-treatment of HIV-related TB improves survival,86 particularly in patients with CD4 counts <50 cells/mm3; decreases the risk of additional opportunistic illnesses including TB;87 can achieve high rates of viral suppression;88 and may improve TB treatment outcomes.89 
Starting ART early in the course of TB treatment can complicate clinical management because of increased pill burden, drug toxicities, drug interactions, and IRIS events. However, recently completed randomized clinical trials demonstrate that ART can be safely given during TB treatment without jeopardizing HIV treatment responses and that ART reduces mortality and HIV-related illnesses.86-88 

The SAPIT trial randomized 642 South African adults with CD4 cell counts <500/mm3 and AFB smear- positive TB to start ART according to one of three strategies; at TB treatment initiation; after the intensive phase of TB therapy but before TB treatment completion; or after TB treatment completion.86 The study was stopped early when the mortality of the 2 integrated treatment arms was 56% lower than the sequential treatment arm, demonstrating that ART should be started before completion of TB treatment. Notably, there was a survival benefit across the range of CD4 cell counts among patients enrolled, including within the stratum of baseline CD4 counts from 200 to 500 cells/mm3. Updated results of the SAPIT trial indicated that the benefit of early ART was greatest for those with CD4 counts of <50 cells/mm3 and that individuals with higher CD4 cell counts who started ART within the first 4 weeks of the continuation phase of TB treatment had a lower incidence of IRIS and adverse events.90 



http://www.cdc.gov/tb/publications/guidelines/tb_hiv_drugs/pdf/tbhiv.pdf https://sntc.medicine.ufl.edu/Files/Products/TB-
HIV%20pocket%20card%205-2016.pdf



TB/HIV Summary

• HIV markedly increases risk of TB infection and disease 
• Tx LTBI in HIV(+) decreases progression to TB
• Diagnosis of TB in HIV (+) patients can be challenging
• TB treatment in HIV (+) similar to HIV (-), more complicated

• Polypharmacy (pill burden)
• Tolerability/compliance challenges
• Drug-drug interactions likely
• Malabsorption of medications
• Risk for paradoxical reactions (IRIS)
• Compliance critical to prevent resistance/treatment failure

• TB treatment usually given with ART; both interventions reduce morbidity and 
mortality

Presenter
Presentation Notes
Guidelines for the prevention and treatment of opportunistic infections in HIV-infected adults and adolescents: recommendations from the Centers for Disease Control and Prevention, the National Institutes of Health, and the HIV Medicine Association of the Infectious Diseases Society of America. Available at http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf. Accessed (2/23/2014)





• 40 y old 
• HIV-infected male - born in South Africa
• Immigrated 3 months ago
• Worked in gold mines for years
• CD4 - 12 cells/mm3, 

− HIV VL >750,000 copies/mL

Patient Scenario

Presenter
Presentation Notes
What TB screening test do you want to do?
What do you want to do if screening test is negative? 
Does it matter if he denies contact to anyone with TB?

What do you want to do? Do TST or IGRA (T spot may be best), evaluate for any clinical evidence of pulm/extra pul disease. 
High risk countries, S. Africa, Swaziland, Lesthoto, Botswana, cambodia or many other high TB incidence countries. 



Patient Scenario (cont’d.)

• How do you screen for TB?
− High risk patient, likely had BCG, advanced immunosuppression = IGRA preferred

• T-spot is indeterminate

• What should you do next? 
− Repeat T-spot or get QFT; TST less helpful if BCG
− Can repeat testing after immune recovery on ART

• CXR “normal” and repeated T-spot indeterminate

• What else do you need to know?
− Denies all symptoms
− Denies known TB exposure, prior TB/LTBI treatment
− Ask about prior incarcerations – YES! In S. Africa prior to America

Presenter
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Fully evaluate for TB disease
Rec LTBI treatment (consider 4 drugs or wait until cultures are negative to start monotherapy)
Start ART!
What do you want to do? Do TST or IGRA (T spot may be best), evaluate for any clinical evidence of pulm/extra pul disease. 
High risk countries, S. Africa, Swaziland, Lesthoto, Botswana, cambodia or many other high TB incidence countries. 




Patient Scenario (cont’d.)

• Is patient likely infected with TB? 
− Yes: Immunosuppressed, S. Africa, high risk occupation, prior incarceration

• Is there any evidence of active TB? 
− No symptoms, signs, CXR “normal”
− Consider sputum C&S before LTBI tx with risk & HIV

• Do benefits of treatment outweigh the risk? 
− Yes - consider LTBI tx regardless of test result if no TB disease
− Could also retest after ART to see if TST/IGRA (+) 

• Which regimen most effective and least risk? 

• Is patient going to take treatment if recommended? 

Presenter
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Among HIV (+) persons with median CD4 ~500 and not on ART:
3HP as effective and safe for treatment of LTBI as 9H, and better tolerated

3HP should be considered for treatment of LTBI in HIV-infected persons (with high CD4 and no ART)
In this case, he needs to start ART, and first line recommended regimen has drug interactions with rifamycins. Also need to wait for C&S before LTBI tx which would further delay ART.




Patients with HIV and High Risk of TB Exposure

• Risk of false-negative results increases for both TST and IGRA with 
advancing immunodeficiency
− Dual testing can increase sensitivity, both may be false (-)
− Many experts would treat for infection if advanced immunosuppression and 

high risk of infection

− Be CERTAIN TB disease not present before LTBI therapy

− If moderate-high suspicion for active TB despite negative TST/IGRA, treat as 
TB while awaiting further diagnostic test results

Presenter
Presentation Notes
HIV OI guidelines: There have been no definitive comparisons of the TST and IGRAs for screening persons with HIV infection in low-burden settings like the United States. Both the TST and the approved IGRAs are appropriate for TB screening among HIV-infected persons in the United States.44 Some experts have suggested using both the TST and an IGRA to screen for LTBI, but the predictive value of this approach is not clear, and its adoption would be more expensive and more difficult to implement. The routine use of both TST and IGRAs to screen for LTBI is not recommended in the United States.44

TB Gls suggest dual testing can be useful. 



Patient Scenario (cont’d.)

What if he had a CXR like one of these?

1 and  2.  http://emedicine.medscape.com/article/361778-overview
3.. Case courtesy of Dr M Osama Yonso, Radiopaedia.org, rID: 22782

3. Miliary TB2. Silicosis: progressive massive 
fibrosis; large, conglomerate 
nodules in mid and UL zones. 

1. Silicosis: widespread nodules 
2-5mm, esp. in middle and UL 
zones

Presenter
Presentation Notes
1. Silicosis is depicted as widespread nodules measuring 2-5 mm in diameter, with a predominance in the middle and upper lung zones.

2. Silicosis with progressive massive fibrosis. Image shows large, conglomerate nodules in both the middle and upper lung zones. Peripheral hyperlucency represents emphysematous lung tissue secondary to central migration of the large nodules. Bilateral upper lobe volume loss is also noted.



“No-Lose Solution”

When initially unclear if TB vs. LTBI in a patient at high risk of TB:
1. Start 4 drugs (RIPE), even if smears/cultures (-)
2. Obtain CXR, clinical exam at 2 months
3. If no improvement, 2 months RIPE is effective for LTBI therapy and 

preventing TB 
− Contains RIF/PZA which is effective for LTBI therapy, though no longer 

recommended due to severe toxicity

Presenter
Presentation Notes
** In this patient with advanced HIV, silicosis, foreign born possibly with communication/cultural challenges, might also have low threshold to complete 4 months for culture negative TB if ANY improvement on therapy




Diagnosis & Treatment Benefits

• CDC/IDSA/ATS and USPSTF Recommendations
− Target high-risk individuals
− “Should be part of primary care settings for LTBI”
− Need for shorter, better tolerated regimens

• Challenge
− Inability to predict risk for progression to active disease

Blumberg, H.M. and Ernst, J.D. (2016). The Challenge of Latent TB Infection; Jama; 316(9): 931-933. 
doi:10.1001/jama.2016.11021

Presenter
Presentation Notes
We need shorter, better tolerated regimens – that’s why I really am excited about the 3HP – one dose of isoniazid and rifapentine once a week for 12 weeks.  It has been instrumental in getting folks through therapy when they may not have otherwise.  

CDC – Centers for Disease Control and Prevention
IDSA – Infectious Disease Society of America
ATS – American Thoracic Society
USPSTF – U.S. Preventive Services Task Force



Drug Interactions

• TB medications have interactions with HIV and other medications

• HIV medications have interactions with TB and other medications

• Consult the experts

For TB:  1-800-4TB-INFO

Presenter
Presentation Notes
Dave, please comment on this slide.



Treatment of LTBI in HIV

Several regimens available

• 3HP – shorter duration   (Preferred within corrections setting)
− Greater potential for completion
− Interactions can be managed

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents 
Downloaded from http://aidsinfo.nih.gov/guidelines 
*Sterling et al. AIDS. 2016 Jun 19;30(10):1607-15. 

Presenter
Presentation Notes
HIV treatment GLs 9-18: For more than 30 years, INH has been the cornerstone of treatment for LTBI to prevent active TB. It can be coadminstered with any antiretroviral (ARV) regimen and is safe to use in pregnant women. 

OI gls, 4-2018: 
Treatment of LTBI
Once it is established that there is no evidence of TB disease, HIV-infected persons with a positive screening test should receive prophylaxis (AI). Additionally, HIV-infected close contacts of an infectious case of TB should receive prophylaxis, regardless of screening tests for LTBI. HIV-infected persons who have a negative TST and are not recent contacts of a case of infectious TB may not benefit from treatment of LTBI (AI),24,46-48 though at least one study from a high-burden setting in South Africa showed isoniazid decreased TB risk regardless of TST or IGRA result.22 Preferred and Alternative Drugs for LTBI Treatment, Including Duration of Therapy (HIV OI gls)
Preferred and Alternative Drugs for LTBI Treatment, Including Duration of Therapy 
Isoniazid prophylaxis for 9 months remains the preferred therapy, with proven efficacy, good tolerability, and infrequent severe toxicity (AII). Although peripheral neuropathy, hepatitis, and rash may be caused by either isoniazid or various antiretroviral drugs, the risk of hepatitis – the most important of these adverse effects – is not significantly increased when isoniazid is combined with efavirenz- or nevirapine-based regimens (BII).22 Isoniazid prophylaxis should be supplemented with pyridoxine at a dose of 25 to 50 mg/day to prevent peripheral neuropathy (AIII). A significant disadvantage of the 9-month regimen is that the majority of patients do not complete all 9 months of therapy.49 Shorter regimens are more likely to be completed.49-52 Alternative regimens for chemoprophylaxis are shown in Table 1. Rifapentine plus isoniazid given by directly observed therapy (DOT) once weekly for 12 weeks is as effective and well-tolerated as 6 to 9 months of daily LTBI treatment with isoniazid, including in persons with HIV infection whose CD4 lymphocyte counts are generally >350 cells/mm3 and who are not yet on ART.53-55 Although individuals taking ART were not included in the Phase 3 trial of once-weekly rifapentine and isoniazid, the pharmacokinetic (PK) profile of efavirenz with daily rifapentine is favorable.56 In a PK study of 12 HIV-infected adults without TB receiving once-weekly 900 mg rifapentine with efavirenz, there was minimal effect on efavirenz exposure.57 Raltegravir concentrations were modestly increased, not decreased, when it was given with once-weekly rifapentine.58 Thus, despite the lack of clinical trial outcome data, once-weekly rifapentine/isoniazid can be used with efavirenz or raltegravir without dose adjustment based on available PK data. Increased clinical monitoring is not recommended, but should be based on clinical judgment. When using rifampin-containing regimens, either dose adjustment or substitution of key ART drugs may be needed. The regimen of two months rifampin plus pyrazinamide is not recommended due to the risk of severe and sometimes fatal hepatotoxicity (AII).
LTBI treatment and ART act independently to decrease the risk of TB disease.19,22,59,60 Therefore, use of both interventions is recommended for those persons with LTBI and an indication for ART (AI).



Selection of a tuberculosis (TB)-preventive treatment for HIV-infected individuals coinfected with latent tuberculosis infection (LTBI) should be based on the individual’s antiretroviral therapy (ART) regimen as noted below: 
Any ART regimen can be used when isoniazid alone is used for LTBI treatment (AII). 
Only efavirenz (EFV)- or raltegravir (RAL)-based regimens (in combination with either abacavir/lamivudine [ABC/3TC] or tenofovir disoproxil fumarate/emtricitabine [TDF/FTC]) can be used with once-weekly isoniazid plus rifapentine (AIII). 
If rifampin or rifabutin is used to treat LTBI, clinicians should review Tables 18 through 19e to assess the potential for interactions among different antiretroviral (ARV) drugs and the rifamycins (BIII). 

Sterling, Timothy R.; Scott, Nigel A.; Miro, Jose M.; Calvet, Guilherme; La Rosa, Alberto; Infante, Rosa; Chen, Michael P.; Benator, Debra A.; Gordin, Fred; Benson, Constance A.; Chaisson, Richard E.; Villarino, M. Elsa; the Tuberculosis Trials Consortium, the AIDS Clinical Trials Group for the PREVENT TB Trial (TBTC Study 26ACTG 5259) The investigators of the TB Trials Consortium and the AIDS Clinical Trials Group for the PREVENT TB Trial are listed in the Supplement, item 17.

Objective: Compare the effectiveness, tolerability, and safety of 3 months of weekly rifapentine and isoniazid under direct observation (3HP) versus 9 months of daily isoniazid (9H) in HIV-infected persons.

Design: Prospective, randomized, and open-label noninferiority trial.

Setting: The United States , Brazil, Spain, Peru, Canada, and Hong Kong.

Participants: HIV-infected persons who were tuberculin skin test positive or close contacts of tuberculosis cases.

Intervention: 3HP versus 9H.

Main outcome measures: The effectiveness endpoint was tuberculosis; the noninferiority margin was 0.75%. The tolerability endpoint was treatment completion; the safety endpoint was drug discontinuation because of adverse drug reaction.

Results: Median baseline CD4+ cell counts were 495 (IQR 389–675) and 538 (IQR 418–729) cells/μl in the 3HP and 9H arms, respectively (P = 0.09). In the modified intention-to-treat analysis, there were two tuberculosis cases among 206 persons [517 person-years (p-y) of follow-up] in the 3HP arm (0.39 per 100 p-y) and six tuberculosis cases among 193 persons (481 p-y of follow-up) in the 9H arm (1.25 per 100 p-y). Cumulative tuberculosis rates were 1.01 versus 3.50% in the 3HP and 9H arms, respectively (rate difference: −2.49%; upper bound of the 95% confidence interval of the difference: 0.60%). Treatment completion was higher with 3HP (89%) than 9H (64%) (P < 0.001), and drug discontinuation because of an adverse drug reaction was similar (3 vs. 4%; P = 0.79) in 3HP and 9H, respectively.

Conclusion: Among HIV-infected persons with median CD4+ cell count of approximately 500 cells/μl, 3HP was as effective and safe for treatment of latent Mycobacterium tuberculosis infection as 9H, and better tolerated.

HIV Treatment gls (2016):
Rifapentine is a long-acting rifamycin which can be given once weekly with INH to treat latent TB infection.26 Once-daily rifapentine is a more potent inducer than daily rifampin therapy.27 The impact of once-weekly dosing of rifapentine on the PKs of most ARV drugs has not been systematically explored. Once-daily rifapentine did not affect the oral clearance of EFV in HIV-infected individuals28 and has minimal impact on EFV exposure when given once weekly,6 whereas once-weekly rifapentine led to increase instead of decrease in RAL drug exposure in healthy volunteers.7 Pending additional PK data on the effect of rifapentine on other ARV drugs, once-weekly INH plus rifapentine for LTBI treatment should only be given to patients receiving either an EFV- or RAL-based regimen (AIII). 





Treatment for LTBI in HIV (continued)
• INH 9 months (9H):  

−Any ART regimen can be used
−INH 300 mg + B6 25-50 mg PO daily x 9 months (AII), or
−INH 900 mg PO BIW (by DOT) + pyridoxine 25-50 mg PO daily x 9 months (BII).
−Review HIV OI Gls Tables 18-19e for drug interactions

• 4 months Rifampin
− Increased bleeding
− Consider only pre-transplant – must complete prior to transplant

• All regimens – monitor labs and clinically to ensure no treatment failure

Presenter
Presentation Notes
Dave, please comment on this slide.



The Need for Continuity of Care

• “More than 650,000 ex-offenders are released from prison every year, and studies 
show that approximately two-thirds will likely be rearrested within three years of 
release. 

• The high volume of returnees is a reflection on the tremendous growth in the U.S. 
prison population during the past 30 years. 

• For the communities to which most former prisoners return (communities which 
are often impoverished and disenfranchised neighborhoods with few social 
supports and persistently high crime rates), the release of ex-offenders represents 
a variety of challenges.”

• One Solution:  Health Department should be part of a Release Plan

https://www.justice.gov/archive/fbci/progmenu_reentry.html

Presenter
Presentation Notes
Studies have demonstrated that if you include a release plan for higher priority inmates, it reduces recidivism.



Opportunities to Impact Patient Outcomes

• Think TB!
• Treat TB if HIV infected
• During risk assessments, ask patients about prior incarceration
• Work collaboratively with state/local Health Department TB program (and correctional 

facility staff)
• Provide patient education 

− Signs and symptoms of active TB
− Treatment completion

• Consult the TB experts when needed!  1-800-4TB-INFO

Presenter
Presentation Notes
Use your own experiences here to bring this point home.  



Every Case of TB 

was once a contact!



TB/HIV Resources
• TB/HIV Pocket card:  https://sntc.medicine.ufl.edu/home/index#/products
• 2016 Treatment of Drug-Susceptible TB. Clin Infect Dis available at: 

http://cid.oxfordjournals.org/content/early/2016/07/20/cid.ciw376.full
• Guidelines for the prevention and treatment of opportunistic infections in HIV-infected 

adults and adolescents: Available at 
http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf

• CDC. Managing Drug Interactions in the Treatment of HIV-Related Tuberculosis. 2014. 
Available from URL: 
http://www.cdc.gov/tb/publications/guidelines/tb_hiv_drugs/pdf/tbhiv.pdf

• TB Prevention in the HIV-infected Patient: Screening, Testing, and Treatment of Latent 
TB Infection (2011), http://www.currytbcenter.ucsf.edu/products/view/tb-prevention-
hiv-infected-patientscreening-testing-and-treatment-latent-tb-infection

https://sntc.medicine.ufl.edu/home/index#/products
http://cid.oxfordjournals.org/content/early/2016/07/20/cid.ciw376.full
http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf
http://www.cdc.gov/tb/publications/guidelines/tb_hiv_drugs/pdf/tbhiv.pdf
http://www.currytbcenter.ucsf.edu/products/view/tb-prevention-hiv-infected-patientscreening-testing-and-treatment-latent-tb-infection


TB/HIV Resources

• Limiting Liver Toxicity in the HIV-Positive Patient with LTBI 
http://www.heartlandntbc.org/assets/products/limiting_liver_toxicity_in_the_HIV_positive_
patient_with_ltbi.pdf

• Special Considerations for Treatment of TB Disease in Persons Infected with HIV 
http://www.cdc.gov/tb/publications/factsheets/treatment/treatmenthivpositive.htm

• TB and HIV/AIDS, http://www.cdc.gov/tb/publications/factseries/tbandhiv_eng.htm
• Recommendations for HIV Screening in Tuberculosis (TB) Clinics

http://www.cdc.gov/tb/publications/factsheets/testing/hivscreening.htm
• Treatment of Drug-Susceptible TB Disease in HIV-Infected Persons, 

http://www.cdc.gov/tb/publications/factsheets/treatment/treatmenthivpositive.htm
• Prevention and Control of Tuberculosis in Correctional and Detention Facilities (2006). 

https://www.cdc.gov/mmwr/PDF/rr/rr4508.pdf

http://www.heartlandntbc.org/assets/products/limiting_liver_toxicity_in_the_HIV_positive_patient_with_ltbi.pdf
http://www.cdc.gov/tb/publications/factsheets/treatment/treatmenthivpositive.htm
http://www.cdc.gov/tb/publications/factseries/tbandhiv_eng.htm
http://www.cdc.gov/tb/publications/factsheets/testing/hivscreening.htm
http://www.cdc.gov/tb/publications/factsheets/treatment/treatmenthivpositive.htm
https://www.cdc.gov/mmwr/PDF/rr/rr4508.pdf


Questions & Answers
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