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Tuberculosis (TB) remains a major global health problem (Fig-
ure 1).1,2  It is estimated that 23% of the world’s population is 
infected with TB. World Health Organization (WHO) data for 
2016 indicate approximately 10 million new cases of active 
TB disease, with 10% occurring in individuals with HIV infec-
tion, and 1.7 million deaths (>1000 deaths per day), with 
400,000 occurring in HIV-infected persons. 

Latent Tuberculosis Infection Testing 

Consider the case of a 34-year-old man who emigrated from 
Mexico to the United States 6 years ago and is establishing  
care. He was diagnosed with HIV infection 6 months ago 
when he was hospitalized with community acquired pneu- 
monia and was started on tenofovir alafenamide (TAF), emtri- 
citabine, elvitegravir, and cobicistat. His CD4+ cell count has  
increased to 120/µL and his plasma HIV-1 RNA level is unde-
tectable. It is decided to test the patient for TB using an 
interferon gamma release assay (IGRA); the result comes 
back “indeterminate.” Given the low CD4+ cell count, the 
best strategy in this case is to wait until there is additional 
increase in CD4+ count to above 200 cells/µL before repeat-
ing the test. 

Risk of progression from latent tuberculosis infection (LTBI) 
to disease is 10-fold greater in persons with HIV infection 
than in persons with LTBI and no HIV infection. The Centers 
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Perspective

New and Noteworthy in Tuberculosis Diagnostics  
and Treatment

for Disease Control and Prevention (CDC) recommends test-
ing for TB after HIV diagnosis and then annually if testing is 
negative or if there is exposure risk. If a patient has negative 
testing for TB infection before the initiation of antiretroviral 
therapy (ART), testing should be repeated after the initiation 
of ART. There is no direct diagnostic test for LTBI, but this 
is presumed from a positive tuberculin skin testing (TST) or 
IGRA. Neither test predicts risk of progression to active TB. 
There is no benefit to repeating either test once a positive 
result is obtained. LTBI testing should not be used to diagnose 
active TB. 

TST and IGRA each have approximately 65% to 70% sen-
sitivity for diagnosing LTBI in patients with HIV infection. 
The TST requires 2 visits, has the same interpretation regard-
less of whether the patient has had Bacillus Calmette-Guérin 
(BCG) vaccine, and the actual test is less expensive than IGRA. 
It also requires training to administer and interpret. IGRA 
testing requires a single visit, is also unaffected by prior BCG 
vaccination, and requires that the blood sample be processed 
within 8 to 30 hours. Results can be positive, negative, or 
indeterminate, with an indeterminate result being more com-
mon with immunosuppression (eg, CD4+ cell count <200/
µL). Restoration of CD4 cell number and function with ART 
improves performance of the test. There are limited data on 
its use in young children or those with recent exposure. 

Treatment of LTBI

With regard to the patient case, after 6 months of ART, his 
CD4+ cell count is 300/µL. The repeat IGRA is positive; the 
patient has no signs or symptoms of active TB and has a nor-
mal chest x-ray. How should the patient be treated for LTBI?

The CDC recommendations for treatment of LTBI in HIV 
consist of isoniazid (INH) daily or twice weekly for 9 months, 
INH plus rifapentine weekly for 12 weeks, or rifampin (or 

Figure 1. Cases of tuberculosis per 100,000 people.1,20
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testing, works in children and extrapulmonary TB, and per-
mits screening for drug-resistant TB.6 

A recent study by the AIDS Clinical Trials Group on 992 
participants from numerous US sites and sites in South Africa 
and Brazil, including 45% with HIV infection (median CD4+ 
cell count, 151/µL), assessed the Xpert MTB/RIF assay for 
identifying pulmonary TB.7 The overall sensitivity of the assay 
in US participants was 85.2%, including sensitivity of 96.7% 
in smear-positive/culture-positive cases and 59.3% in smear-
negative/culture-positive cases. Overall specificity for 2 tests 
was 98.9%, including 100% in smear-positive/culture-positive 
cases and 98.9% in smear-negative/culture-positive cases. It 
is noteworthy that the very high specificity of the assay pro-
vides enough confidence in negative results that hospitalized 
patients with negative results can be removed from respira-
tory isolation.

ART and TB Treatment

The patient in the current case is diagnosed with TB on the 
Xpert MTB/RIF assay, with culture results pending. She is 
started on treatment with the standard 4-drug regimen of 
INH, rifampin, ethambutol, and pyrazinamide. When should 
ART be started? 

ART should be started early. The rationale is based on find-
ings of the large-scale CAMELIA (Cambodia),8 SAPIT (South 
Africa),9 and STRIDE (international) trials,10 which exam-
ined immediate TB therapy with ART started at 2 weeks or 
started at 8 weeks. The CAMELIA trial showed a 34% reduc-
tion in all-cause mortality (P = .004) for immediate vs delayed 
ART; the STRIDE study showed a 19% reduction in risk for 
AIDS or death with immediate vs delayed ART (P = .45); and 
the SAPIT trial showed an 11% reduction in risk for AIDS or 
death with immediate vs delayed ART (P = .73). The benefit 
of earlier ART was most pronounced in patients with lower 
CD4+ cell counts. Earlier ART was also associated with some 
increase in risk for immune reconstitution inflammatory syn- 
drome (IRIS).

Currently, WHO,11 American Thoracic Society,12 IAS-USA,13  
and US Department of Health and Human Services14 guide-
lines all recommend initiation of ART within 2 weeks for 
those with CD4+ cell counts less than 50/µL and within 8 
weeks for those with CD4+ cell counts greater than 50/µL. An 
exception is when TB meningitis is present, given the find-
ings in a randomized trial showing increased adverse events 
and deaths with early ART.15 

HIV/TB co-treatment options for adults are shown in Table 1.  
The most clinical experience is with EFV plus 2 nucleoside  
reverse transcriptase inhibitors (RTIs) if rifampin is being 
used and a ritonavir–boosted PI plus 2 RTIs if rifabutin is 
being used. Alternative regimens consist of raltegravir or 
dolutegravir plus 2 RTIs with rifampin. 

Currently, TAF use is contraindicated with rifamycins. 
Tenofovir disoproxil fumarate (TDF) has been studied with 
rifampin without substantial drug-drug interactions being 
observed. However, based on modeling data, carbamazepine 
reduced TAF exposure by 55% and TAF is known to be more 

rifabutin) daily for 4 months. A recent study of 1 month of 
daily INH with rifapentine in 3000 people with HIV infec-
tion was noninferior to 9 months of INH, had fewer adverse 
events, and was more likely to be completed. This ultra-
short course TB preventive therapy could be an important 
new tool to control HIV-related TB.3 Patients should be mon-
itored monthly for hepatitis and other adverse effects. 

Since rifamycins are potent inducers of metabolizing en- 
zymes, the 2 rifamycin-based regimens pose problems with 
potential drug-drug interactions in patients on ART and other 
medications. General guidelines are that any ART regimen 
can be used when INH alone is used for LTBI treatment. How-
ever, only efavirenz (EFV) or raltegravir based regimens can 
be used with once-weekly INH plus rifapentine, and TAF is  
contraindicated. The potential for drug-drug interactions with 
rifamycins needs to be carefully assessed. EFV or double-dose 
dolutegravir can be used with rifampin. A protease inhibitor 
(PI) can be used with rifabutin at 150 mg daily or 300 mg 3 
times a week. Further detailed information can be found at 
the following sites:

•  https://aidsinfo.nih.gov/contentfiles/lvguidelines/
adultandadolescentgl.pdf. 

• http://www.hiv-druginteractions.org.

Treatment for LTBI in patients with HIV infection is effec-
tive. A 2006 meta-analysis of 11 randomized trials including 
8130 participants with HIV infection showed that INH pre-
ventive therapy (IPT) was associated with a 36% reduction in 
risk for active disease, with a 62% reduction observed among 
those with a positive TST.4 Other data indicate a preventive  
benefit with early initiation of ART. In the Temprano trial in  
Côte d'Ivoire, 2056 patients with CD4+ cell counts below 
800/µL were randomly assigned to immediate or deferred 
ART with or without IPT.5 The 30-month probability of death 
or severe HIV-related illness was 14.1% in the deferred ART 
group, 8.8% in the deferred ART plus IPT group, 7.4% in the 
early ART group, and 5.7% in the early ART plus IPT group. 
TB accounted for 43% of the end points. Early ART and IPT 
were independently associated with reduced risk of TB. 

Diagnosis of Active TB

In a second patient case, a 54-year-old woman is admitted  
to the hospital with cough, fever, and weight loss. She is diag-
nosed with HIV infection on admission, with a CD4+ count of  
70 cells/µL and plasma HIV-1 RNA count of 120,000 copies/
mL. Chest x-ray shows pleural thickening and diffuse infil- 
trate; sputum acid-fast bacillus testing is negative, as is bron- 
choscopy for Pneumocystis jirovecii. 

Light microscopy was the staple of TB diagnostics for  
2 centuries, and still is in many parts of the world. We now 
have rapid molecular diagnostics that perform better and are 
much simpler. The first to become available was the Xpert 
MTB/RIF assay. With this assay, patient sputum is put into 
a small cartridge, inserted into the machine, and ‘yes/no’ 
results are available in 2 hours for TB, and if positive, for 
rifampin resistance. The assay is more sensitive than smear 
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highly affected by P-glycoprotein induction than TDF. Interac-
tion studies of TAF with rifamycins in humans are ongoing. 

Rifabutin is often used for TB treatment in the US, because 
the drug has fewer interactions and can be used with boosted 
PIs in individuals with HIV infection. However, a Cochrane 
review found that there are “insufficient data to be assured 
of the effectiveness of rifabutin in TB treatment”.16 Further-
more, clinical trials comparing rifabutin with rifampin largely 
have been conducted among patients not on ART. In addi-
tion, the correct dose is uncertain; most pharmacokinetics 
studies have been done in uninfected volunteers, and there 
are data to suggest that 300 mg 3 times a week is insufficient 
in patients with HIV infection. The agent poses risk of uveitis, 
is expensive, and has no pediatric formulation. 

With regard to ART, the prescribing information for single-
agent EFV, but not co-formulated products including EFV, 
states that if the drug is co-administered with rifampin to 
patients weighing 50 kg or more, an increase in the dose of 
EFV to 800 mg once daily is recommended. In the author’s 
opinion, this recommendation is wrong, having been based 
on studies in non-infected volunteers. Co-administration 
in patients who have HIV and TB paradoxically results in 
increased rather than decreased EFV exposure.17 Thus, in 
co-treatment, the EFV dose does not need to be increased.

With regard to the patient case, she starts ART at 2 weeks, 
and 10 days later has recurrent fever, followed by worsening 
dyspnea and cough. A chest x-ray shows progression of pul-
monary infiltrates. IRIS is suspected.

IRIS is more common with early ART in those with low  
CD4+ cell counts. It is rarely severe or fatal, and the possibility 
of its occurrence should not delay start of ART. Manage-
ment includes making certain of the diagnosis, ruling out 
drug-resistant TB or a new opportunistic infection, and then 
surgical drainage, use of nonsteroidal antiinflammatory drugs 
(although the quality of evidence of benefit is low), and use of 
prednisone. A prednisone regimen of 1.5 mg/kg per day for 2 
weeks and then 0.75 mg/kg per day for 2 weeks reduced the 
risk of adverse events in a randomized trial in hospitalized 
patients.18 However, more data to support this approach are 

lacking. A study evaluating prophylac-
tic prednisone (40 mg/day for 2 weeks 
followed by 20 mg/day for 2 weeks) 
has shown some promise in high risk 
patients.19 

Conclusion

TB disease can be prevented by treating 
HIV and by treating LTBI. There have 
been major improvements in TB diag-
nostics, however, there are not enough 
new drugs in the pipeline. New options 
include bedaquiline, which is approved 
for use in the US, and delamanid, which 
will soon be approved; each is active 
against drug-resistant TB. Although 
drug-drug interactions complicate HIV 

and TB co-treatment, TB and HIV should be treated concur-
rently, and safe and effective regimens are available. More 
research investment and advocacy are needed to help us 
reach the goals of better TB regimens with lower risk of drug-
drug interactions and shorter treatment durations, and better 
treatments for infected children.  

Presented by Dr Swindells in August 2017. First draft prepared from 
transcripts by Matthew Stenger. Reviewed and edited by Dr Swindells 
in May 2018.
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