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Some TB/HIV Factoids

• Top cause of death in PLHIV= TB
• 13-14% TB cases occur in HIV +
• 20X increased risk of TB in HIV 
– Increases risk of reactivation
– Increases risk of early progression
– Probably does not alter risk of infection



Pathophysiology of Co-infection





What is Cd4

• CD4 (cluster of differentiation) refers to a 
glycoprotein found in range of immune cells 
but especially T helper cells. 

• T helper cells “help” by producing cytokines 
that signal other immune cells to kill (Cd8 
cells).



Types of T helper cells

• Th1 (anti-bacterial)
• Th2 (anti-helminth)
• Th17 (pro-inflammatory, auto-immune disease)
• Tfh
• T-regs (anti-inflammatory) 
• (Th3, Th9)





Risk of TB disease increases as CD4 declines.



BUT



• Used TST as a model for TB disease in HIV + 
and HIV - TB patients and controls.

• 48 hrs after TST, punch biopsy followed by 
RNA seq.

• Compared to RNAseq of TB infected lung 
lesions. 





Suggests deficient IL-10 
immunomodulation with “harmful” 
inflammatory responses. 



CLINICAL IMPLICATIONS



Clinical presentation of culture confirmed pulmonary tuberculosis in
HIV positive and negative patients

HIV-infected patients present 
earlier and are subjectively 
sicker. 

HIV-infected patients have 
atypical CXR and are less likely 
to be smear positive. 



Lower CD4 counts associated with less clear clinical presentation.



HIV associated with extra-pulmonary TB

Clinical sites of extra-pulmonary TB among 
57,217 ETB cases in Brazil: 2007-2011

Risk factors OR 95% CI

Female sex 1.3

HIV 2.15 2.09-2.21

Age <15 2.52 2.39-2.65

Alcohol .45 .43-.46

DM .54 .51-.57



Immune reconstitution inflammatory syndrome

Patient presents with 
cough, weight loss, 
fever; right middle and 
upper lobe infiltrates. 
Culture positive for DS 
TB.

10 weeks later:
Improved symptoms 
and reduced infiltrate. 
Starts ART. 

9 days later:
Recurrence of cough, 
fatigue, weight loss 
with worsening 
infiltrate. 





Exaggerated Th2 responses 
in HIV-1 infected patients 
with unmasking TB-IRIS.



DIAGNOSTICS



Diagnosing latent TB infection in HIV +

• Tuberculin skin testing
• Interferon gamma release assay (IGRA)

Predictors of indeterminate versus determinate 
IGRA results

Oni T, et al. . Risk factors associated with indeterminate gamma interferon 
responses in the assessment of latent tuberculosis Infection in a high-
incidence environment. Clin Vaccine Immunol. 2012 ;19(8):1243-7..



Diagnosis of latent TB

HIV reduces concordance 
of three tests for latent TB. 

But TST predicts future disease more reliably 
than ELISA or ELISPOT.Sester M, et al; TBNET. Risk assessment of 

tuberculosis in immunocompromised patients. A 
TBNET study. Am J Respir Crit Care Med. 2014 Nov 
15;190(10):1168-76. 



PREVENTIVE THERAPY



Treatment of latent TB infection

• Cochrane review 2010
– Summarized 12 trials, 8578 patients
– RR of TB .38 among treated PPD+ PLHIV
– RR of TB .89 among treated PPD- PLHIV
– No difference among different regimens used for 

different durations (INH, Rif and PZA, others).
– No impact on all cause mortality.

Akolo C, Adetifa I, Shepperd S, Volmink J. Treatment of latent tuberculosis
infection in HIV infected persons. Cochrane Database Syst Rev. 2010 Jan
20;(1):CD000171.



Continuous PT

Martinson NA, 
Barnes GL, Moulton 
LH, et al. New 
regimens to 
prevent 
tuberculosis in 
adults with HIV 
infection. N Engl J 
Med. 
2011;365(1):11–20.



Mass IPT for TB control
(in high HIV burden setting)



Churchyard GJ, Fielding KL, Lewis JJ, Coetzee L, Corbett EL, Godfrey-Faussett
P, Hayes RJ, Chaisson RE, Grant AD; Thibela TB Study Team. A trial of mass
isoniazid preventive therapy for tuberculosis control. N Engl J Med. 2014 Jan
23;370(4):301-10. 

Impact in communities randomized to PT intervention



Impact among people getting IPT







Screening for active TB



Screening for active TB in HIV positive 
patient

• All HIV patients should be screened for symptoms of 
active TB and if positive, receive diagnostic test: 
“intensified case finding.” 

• Symptoms screening algorithms
– Cough, fever, night sweats or weight loss

• Patients who test negative started on ART if indicated 
and IPT.

• Patients who test positive go on to diagnostic testing.



But clinical screening can miss a significant 
proportion of cases..….

Performance of symptom-based tuberculosis screening among people living with HIV:  not as 
great as hoped.Ahmad Khan, Faiz; Verkuijl, Sabine; Parrish, Andrew; Chikwava, Fadzai; Ntumy, 
Raphael; El-Sadr, Wafaa; Howard, Andrea

AIDS. 28(10):1463-1472, June 19, 2014.



Diagnostic testing for TB in HIV 
infected patients

• Sputum smear microscopy
• Liquid or solid culture
• Molecular diagnostic tests
– Cepheid GeneXpert

• Urine LAM (lipoarabinomannan)



Diagnosis of active TB

Low sensitivity of smear 
microscopy in HIV-infected 
patients does not vary by CD4 
while urine LAM and GeneXpert
have higher sensitivity with lower 
CD4. 

Lawn SD, Kerkhoff AD, Vogt M, Wood R. HIV-associated tuberculosis: relationship between 
disease severity and the sensitivity of new sputum-based and
urine-based diagnostic assays. BMC Med. 2013 Oct 29;11:231



Treatment



Suthar AB, Lawn SD, del Amo J, Getahun H, Dye C, et al. (2012) Antiretroviral Therapy for Prevention of 
Tuberculosis in Adults with HIV: A Systematic Review and Meta-Analysis. PLoS Med 9(7): e1001270. 



Treatment of active TB: treatment duration, 
intermittent therapy and ART

Standard four drug therapy

• 2 months of INH, Rifampicin, 
Ethambutol and Pyrazinamide

• 4 months of INH and Rifampicin



Blanc F et al. N Engl J Med 2011;365:1471-1481.

Camelia Study
Sapit trial

Abdool Karim Sset al. N Engl J Med. 2010 Feb 25;362(8):697-706EARLY is GOOD



Survival after sputum collection in patients with XDR tuberculosis with 
confirmed dates of death (n=42)

Neel R  Gandhi , et al. Extensively drug-resistant tuberculosis as a cause of death in patients co-infected with tuberculosis 
and HIV in a rural area of South Africa, The Lancet, Volume 368, Issue 9547, 2006, 1575 - 1580

Tugela Ferry

Emergence of XDR TB 



1. Infection leading to latent TB

2. Progression on to primary disease

3. Re-activation of latent TB

4. Re-infection leading to disease

5. Cure 

6. Death

7. Relapse

Impact of HIV on TB pathogenesis transitions


