










Test all HIV-positive patients who are newly diagnosed, symptomatic, or at risk for latent TB 
infection (LTBI) with tuberculin skin test (TST) or interferon-� release assay (IGRA). TSTs and 

IGRAs should not be relied upon to diagnosis TB disease, because nearly one-fourth of 
HIV-positive TB patients have false-negative results.
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FIGURE 1.  tb diagnosis in HIV-positive patients

Source: National Institutes of Health, CDC, Infectious Diseases Society of America (IDSA). Guidelines for prevention and treatment of opportunistic 
infections in HIV-infected adults and adolescents. 2008. Available at: www.cdc.gov/mmwr/pdf/rr/rr5804.pdf. Accessed June 18, 2009.



lone, and one or more injectable second-line drugs (i.e., 
amikacin, kanamycin, and capreomycin). Worldwide, an 
estimated 40,000 cases of XDR–TB occur each year.28 In 
June 2008, WHO reported XDR–TB cases in 49 countries, 
including the United States (four cases in 2006, two in 
2007).2 
	 XDR–TB is difficult to treat because options are lim-
ited. Identifying appropriate regimens with drug sus-
ceptibility testing, psychosocial support, prompt man-
agement of side effects and—in some cases—lung 
resection has improved treatment outcomes in HIV-
negative people.32-34

	 XDR–TB-related mortality rates are high, and dis-
ease progression is rapid among PLWHA, underscor-
ing the need for prompt HIV and TB diagnosis; TB cul-
ture and drug susceptibility testing; infection control 
in hospitals, clinics, prisons, and other congregate  
settings; and ART. 

 TB/HIV Programs
Incorporating Testing and Treatment
“TB never went away in the Bronx, where we have recent 
immigrants, homeless people in shelters, and people 
who intermittently access care—a perfect mix of ele-
ments that make our population at high risk for TB. The 
Bronx was the epicenter of the TB outbreak in New York 
in the early 1990s; patients and providers remember,” 
explains Robert S. Biel, clinical director at Montefiore 
Medical Center’s CICERO Program in Bronx, New York. 
Fortunately, Montefiore, like many Ryan White HIV/AIDS 
Program clinics, has successfully incorporated TB testing 
and treatment into patient care. 
	 Successful programs have in common (1) a patient-
centered focus and (2) simple systems to alert providers 
about annual TB testing. For example, multiple reminders 
help prompt busy clinic staff to remember annual TB 
testing for each patient. 
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Note: ART = antiretroviral therapy.

TABLE 3.  TB and HIV Treatment Strategy for ART-Naïve Patients13

CD4 < 100 cells/μL

CD4 = 100 to 200 cells/μL

CD4 = 200 to 350 cells/μL

CD4 > 350 cells/μL

CD4 Count

Some experts recommend delaying ART initiation for 2 weeks so that TB drug toxicity can be identified 
and managed and the risk of immune reconstitution inflammatory syndrome can be reduced. 

Some experts recommend waiting to initiate ART until after 8 weeks (2 months) of treatment for TB 
disease.

Same treatment strategy recommended for CD4 = 100 to 200 cells μL.

Start ART after 8 to 24 weeks or after end of TB treatment.

Recommended Strategy

Note: Some studies support prolonging TB treatment for 9 months in PLWHA to reduce the risk of relapse.
INH = isoniazid; RIF rifampicin; PZA = pyrazinamide; EMB = ethambutol.
*If drug susceptibility testing confirms that there is no resistance to INH, RIF, and PZA, EMB can be discontinued.

TABLE 2.  TB Treatment for HIV-Positive Patients13 

Drug-susceptible TB

Extrapulmonary TB

Type of TB

2 months of INH, RIF or rifabutin, 
PZA, and EMB*

2 months of INH, RIF, PZA, and EMB

Followed by 4 months of INH, RIF, or rifabutin 
If cavitary lung disease is present and culture is positive 
after 2 months, extend INH and RIF for 3 months.

Followed by 4 to 7 months of INH and RIF
If central nervous system or bone and joint TB are 
present, extend treatment to 9 to 12 months.

Initial Treatment Subsequent Treatment



	 At the Montefiore Medical Center, a flag was added to 
nursing assessments to direct nurses to a form for track-
ing TSTs. In addition, doctors check the schedule each 
week and list patients who are due for TB testing or did 
not return for their most recent TST read. The strategy is 
paying off: According to Judith Schrager, administrative 
nurse manager, Montefiore sees “less than 10 cases of TB 
per year, and only one or two cases are MDR-TB.”
	 Some clinics have fully integrated TB testing, care, 
and treatment. “Our HIV-positive patients get tested for 
TB each year. The doctor also works in the HIV clinic so 
patients get all their care in one place,” says Drewyer.
	 Clinics have used several strategies to encourage pa-
tients to return for TST readings. One is to strengthen the 
patient-provider relationship. “Nurses are encouraged to 
develop relationships with our patients because it in-
creases return rates,” says Schrager. Drewyer agrees: “We 
treat our patients as we would treat our mothers.” Clin-
ics call patients and provide them with subway fare to 
encourage them to come back for TST readings. At Mon-
tefiore, the wait for TST readings has been minimized; 
patients are seen within 5 minutes of their arrival.
	 Adherence is also crucial for successful TB treatment. 
DOT has been an effective strategy. Drewyer says, “We 
train our staff to be community health aides. They go to 
schools, shelters, and people’s jobs to deliver medication 

for latent and active TB. One hundred percent of 
our TB patients are observed, taking 100 percent 
of their medication. [DOT] programs help people 
get healthy, allowing them to earn a living, and 
to be with their families.” 
	 Helping patients understand the need 
for testing and what a positive TST means is 
also necessary. At Montefiore, the New York 
Department of Health oversees TB treatment 
for latent and active TB. TB patients receive a 
palm card listing their CD4 cell count and viral 
load along with their TST and TB treatment 
history. Nurses explain TST results and the TB 
disease process. They stress “the importance of 
staying on HIV treatment and other medications, 
maintaining regular clinic visits, being aware 
of any TB exposure or symptoms, and seeking 
health care for pulmonary issues after finishing 
TB treatment. Patients also receive written 
information about TB care,” says Schrager.

Collaborating With Partners
Partnerships with public health authorities are the cor-
nerstone of establishing and maintaining successful TB 
control programs. The TB epidemic in New York City illus-
trates this point. In 1992, the city’s TB epidemic peaked at 
3,800 cases.35 The epidemic was driven by several factors, 
primarily high rates of HIV, poverty, and homelessness 
along with drastic city, State, and Federal funding cuts, 
which left the city with an underfunded and poorly co-
ordinated TB control program. At the time, DOT reached 
less than 2 percent of TB patients, and cure rates ranged 
from under 15 percent to only 50 percent.36 
	 As a result of collaboration between city and State 
health departments, Medicaid, the Ryan White HIV/
AIDS Program, and an influx of funding, the epidemic 
was stemmed, allowing New York City Health Commis-
sioner Margaret Hamburg and colleagues to institute an 
innovative, aggressive response to get it under control. 
Outreach workers delivered TB medications to patients, 
thereby increasing treatment completion rates from 50 
percent in 1989 to 90 percent in 1994. 
	 At the same time, infection control procedures and 
isolation facilities37 reduced TB infections in hospitals, 
shelters, and correctional facilities. By 2007, New York 
City reported just 914 TB cases—the lowest rate since 
reporting began in 1897—and fewer than 10 cases of 
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Successful TB/HIV programs have in common a patient-centered 
focus and systems to alert providers about annual TB testing. 



have their TSTs read and the incorporation of DOT and 
other adherence strategies can ensure that TB rates con-
tinue to fall and early detection continues to rise.
	 TB is curable; results from ongoing studies will 
shed more light on optimal treatment for people 
coinfected with HIV and TB. Improved TB diagnostics 
are in development. Those innovations, combined with 
heightened awareness among frontline providers, 
will help decrease TB-related morbidity and mortality 
among PLWHA in the future.

HRSA AIDS Education and Training Center TB Resources
www.aidsetc.org/aidsetc?page=homesearch&post=
1&SearchEntry=TB

TB Guidelines and Recommendations
www.cdcnpin.org/scripts/tb/cdc.asp
www.cdc.gov/tb/pubs/mmwr/Maj_guide/List_date.htm
www.nyc.gov/html/doh/downloads/pdf/tb/
tb-protocol.pdf 

TB Education and Training Resources
www.findtbresources.org/scripts/index.cfm

Treatment of Tuberculosis
www.cdc.gov/mmwr/preview/mmwrhtml/rr5211a1.htm

Guidelines for Prevention and Treatment of Opportunistic 
Infections in HIV-Infected Adults and Adolescents
http://aidsinfo.nih.gov/contentfiles/Adult_OI.pdf

Guidelines for Prevention and Treatment of Opportunistic 
Infections among HIV-Exposed and HIV Infected Children
http://aidsinfo.nih.gov/contentfiles/Pediatric_OI.pdf

Managing Drug Interactions in the Treatment of HIV-Related 
Tuberculosis, Centers for Disease Control and Prevention, 
www.cdc.gov/tb/tb_hiv_drugs/default.htm

TB Program Evaluation Handbook
www.cdc.gov/tb/Program_Evaluation/
TBEvaluationHandbook_tagged.pdf
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MDR–TB.38 The city’s Bureau of Tuberculosis Control con-
tinues to offer a range of services to medical providers, 
hospitals, community-based organizations, shelters, and 
social service agencies working together to treat TB.
	 Effective partnerships, however, do not always have 
to be so far reaching. Sometimes success can be found 
by reaching out to an organization right down the road. 
In Tarrant County, Drewyer worked out a deal with a lo-
cal homeless shelter. The shelter received money for 
each person who got a chest x-ray, additional funds for 
each diagnosed TB case, and even more money for each  
treated TB case. The shelter used the funds to purchase 
HEPA filters and ultraviolet lights to kill TB bacteria. Drew-
yer says, “We weren’t finding people [with TB] until they 
wound up in the emergency room. Our TB incidence was 
77 percent higher in shelters than the rest of the com-
munity until we began our program. We developed a 
questionnaire about housing status, TB testing history, 
and TB signs and symptoms. For homeless people, we 
gave them a photo identification that was scanned at 
shelters. We identified 42 cases in the first year.” 

Continued Challenges
Despite these measures, some patients fall through the 
cracks. Montefiore’s return rate is about 60 percent. “Our 
homeless and drug-using patients are at risk: They are 
more susceptible to TB and less likely to get messages, 
less likely to follow up, and less likely to stay in care. HIV 
patients who are not here legally get scared if they are 
TST positive, because we report cases to the New York 
Department of Health,” says Schrager. Recognizing the 
barriers to health care for immigrants in New York, Alan 
D. Aviles, president of the New York City Health and 
Hospitals Corporation, and Guillermo Linares, immigrant 
affairs commissioner, launched a campaign in 2006 to 
assure immigrants that their immigration status is not 
listed or shared with government authorities. 

Conclusion
Because TB is a serious and common comorbidity among 
PLWHA, many Ryan White HIV/AIDS Program providers 
have developed programs to promptly detect, prevent, 
and treat TB. Much more work remains to be done to in-
crease education among consumers—and providers—
about TB’s continued threat. Strong patient-provider 
relationships, along with the development of efficient 
tracking systems for ensuring that patients return to 



1 Centers for Disease Control and Prevention (CDC). Trends in 
tuberculosis incidence—United States, 2006. MMWR. March 23, 2007; 
56:245-50.
2 CDC. Trends in tuberculosis—United States, 2007. MMWR. March 
21, 2008; 57;281-85. Available at: www.cdc.gov/mmwr/preview/
mmwrhtml/mm5711a2.htm. 
3 Dooley KE, Golub J, Goes FS, et al. Empiric treatment of community-
acquired pneumonia with fluoroquinolones, and delays in the 
treatment of tuberculosis. Clin Infect Dis. 2002;34:1607-12.
4 Grupper M, Potasman I. Fluoroquinolones in community-acquired 
pneumonia when tuberculosis is around: an instructive case. Am J 
Med Sci. 2008;335:141-4.
5 Bock N, Reichman LB. Tuberculosis and HIV/AIDS: epidemiological 
and clinical aspects (world perspective). Semin Respir Crit Care Med. 
2004;25:337-44.
6 De Cock K. The new tuberculosis. Afr Health. 1994;16:8-10.
7 López-Gatell H, Cole SR, Hessol NA, et al. Effect of tuberculosis on 
the survival of women infected with human immunodeficiency 
virus. Am J Epidemiol. 2007;165:1134-42.
8 López-Gatell H, Cole SR, Margolick JB, et al; Multicenter AIDS Cohort 
Study. Effect of tuberculosis on the survival of HIV-infected men in a 
country with low tuberculosis incidence. AIDS. 2008;22(14):1869-73.
9 Braun MM, Badi N, Ryder RW, et al. A retrospective cohort study of 
the risk of tuberculosis among women of childbearing age with HIV 
infection in Zaire. Am Rev Respir Dis. 1991;143:501-4.
10 CDC. 1997 USPHS/IDSA Guidelines for the prevention of 
opportunistic infections in persons infected with human 
immunodeficiency virus. MMWR. 1997;46(RR-12):10-12.
11 Lee LM, Lobato MN, Buskin SE, et al. Low adherence to guidelines 
for preventing TB among persons with newly diagnosed HIV 
infection, United States. Int J Tuberc Lung Dis. 2006;10:209-14.
12 CDC. Reported HIV status of tuberculosis patients—United States, 
1993–2005. MMWR. 2007;56;1103-6. Available at: www.cdc.gov/
mmwr/preview/mmwrhtml/mm5642a2.htm?s_cid=mm5642a2_e. 
13 U.S. Department of Health and Human Services. Guidelines 
for the use of antiretroviral agents in HIV-1-infected adults and 
adolescents. 2008. Available at: www.aidsinfo.nih.gov/ContentFiles/
AdultandAdolescentGL.pdf. Accessed November 17, 2008.
14 CDC. Core curriculum on tuberculosis: what the clinician should 
know. 4th ed. Atlanta, GA: Author; 2000. pp. 19-20.
15 El-Sadr WM, Tsiouris SJ. HIV-associated tuberculosis: diagnostic and 
treatment challenges. Semin Respir Crit Care Med. 2008;29:525-31.
16 Hsieh SM, Hung CC, Chen MY, et al. Clinical features of tuberculosis 
associated with HIV infection in Taiwan. J Formos Med Assoc. 
1996;95:923-8.
17 Keiper MD, Beumont M, Elshami A, et al. CD4 T lymphocyte count 
and the radiographic presentation of pulmonary tuberculosis. A 
study of the relationship between these factors in patients with 
human immunodeficiency virus infection. Chest. 1995;107:74-80.
18 Yang Z, Identification of risk factors for extrapulmonary 
tuberculosis. Clin Infect Dis. 2004;38:199-20.
19 Brock I, Ruhwald M, Lundgren B, et al. Latent tuberculosis in HIV 
positive, diagnosed by the M. tuberculosis specific interferon-
gamma test. Respir Res. 2006;7:56.
20 Lalvani A. Diagnosing tuberculosis in the 21st century: new tools 

to tackle an old enemy. Chest. 2007; 131:1898-906.
21 National Institutes of Health, CDC, Infectious Diseases Society 
of America (IDSA). Guidelines for prevention and treatment of 
opportunistic infections in HIV-infected adults and adolescents. 2008. 
Available at: www.cdc.gov/mmwr/pdf/rr/rr5804.pdf. Accessed June 
18, 2009.
22 Pai M, Zwerling A, Menzies D. Systematic review: T-cell-based assays 
for the diagnosis of latent tuberculosis infection: an update. Ann 
Intern Med. 2008;149:177-84.
23 American Thoracic Society, CDC, and IDSA. Treatment of 
tuberculosis. MMWR. 2003;52(RR-11)1-77.
24 Sterling TR, Hackman J, Horsburgh CR, et al. Design of Tuberculosis 
Trials Consortium Study 26: once-weekly rifapentine (RPT) + isoniazid 
(INH) for 3 months vs. daily INH for 9 months for the treatment of latent 
TB infection (abstract 143).  Presented at 4th World Congress on 
Tuberculosis; June 3-5, 2002; Washington, DC.
25 McCombs SB. Tuberculosis mortality in the United States, 1993–2001. 
Presented at CDC Division of Tuberculosis Elimination Seminar; 
December 2003; Atlanta, GA.
26 Marks S, Magee E. Characteristics of patients diagnosed with TB 
at death or who died during TB therapy. Poster presentation. 2008 
National TB Controllers Association Conference; June 10, 2008; 
Atlanta, GA.
27 Breen, RA, Smith CJ, Cropley I, et al. Does immune reconstitution 
syndrome promote active tuberculosis in patients receiving highly 
active antiretroviral therapy? AIDS. 2005;19:1201-6.
28 World Health Organization. MDR–TB and XDR–TB: the 2008 report. 
Available at: www.who.int/tb/features_archive/drs_factsheet.pdf. 
29 Gerberding JL. Recent case of extensively drug resistant TB: CDC’s 
public health response. Testimony. June 6, 2007. Available at: www.hhs.
gov/asl/testify/2007/06/t20070606b.html. 
30 Kawai V, Soto G, Gilman RH, et al. Tuberculosis mortality, drug 
resistance, and infectiousness in patients with and without HIV 
infection in Peru. Am J Trop Med Hyg. 2006;75:1027-33.
31 Murphy RA. The emerging crisis of drug-resistant tuberculosis in 
South Africa: lessons from New York City. Clin Infect Dis. 2008;46: 1729-
32.
32 Keshavjee S, Gelmanova IY, Farmer PE, et al. Treatment of extensively 
drug-resistant tuberculosis in Tomsk, Russia: a retrospective cohort 
study. Lancet. 2008; 372(9647):1403-09.
33 Kwon YS, Kim YH, Suh GY. Treatment outcomes for HIV-uninfected 
patients with multidrug-resistant and extensively drug-resistant 
tuberculosis. Clin Infect Dis. 2008;47:496-502. 
34 Mitnick C D, Shin SS, Seung KG, et al. Comprehensive treatment of 
extensively drug-resistant tuberculosis. N Engl J Med. 2008:359:563-74.
35 New York City Department of Health and Mental Hygiene. Bureau of 
Tuberculosis Control. Tuberculosis in New York City 1993. Available at: 
www.nyc.gov/html/doh/downloads/pdf/tb/tb1993.pdf. 
36 Brudney K, Dobkin J. A tale of two cities: tuberculosis control in 
Nicaragua and New York City. Semin Respir Infect. 1991;6:261-72.
37 Frieden TR, Fujiwara PI, Washko RM, et al. Tuberculosis in New York 
City—turning the tide. N Engl J Med. 1995;333:229-33.
38 New York City Department of Health and Mental Hygiene. Annual 
summary: 2007. Available at: www.nyc.gov/html/doh/downloads/pdf/
tb/tb2007.pdf. 

references

8


