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Abstract

The interaction of Tuberculosis and HIV has deadly consequences around the world, especially in sub Saharan
Africa. Diagnosis is challenging particularly in childhood in countries with limited resources. This review focuses on
the epidemiology of co-infection, clinical presentation and management of affected patients.
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The Epidemiology of HIV-Tuberculosis Co-infection

HIV infection affects 34 million of the world population and
Tuberculosis (TB) affects 15 million. The greatest burden of both
diseases is in sub Saharan Africa [1]. In high HIV prevalence countries
in sub Saharan Africa TB notifications have increased over 20 years
from 1990 to 2009 [2]. According to the WHO world report in 2009,
HIV associated TB cases accounted for 78% of the total cases in Africa
yet in South East Asia it was only 13% [3]. Clearly high HIV prevalence
rates are associated with high TB prevalence rates, to the extent that
HIV infected people are 20 to 30 times likely to develop TB [4]. In
addition, HIV-associated TB contributes disproportionately to TB-
related deaths. In 2008, there was 37% estimated case fatality due to
TB among HIV infected people while HIV uninfected accounted for
16% [3]. The probable reasons for such high case fatality rates include
rapid progression of disease in HIV infected individuals and, delayed
diagnosis of both HIV and TB. There is also a delay in accessing
combination antiretroviral therapy and higher rates of multidrug
resistant TB in HIV infected patients [3].

Africa is the world’s second largest and second most populous
continent [5]. However, it remains the world’s poorest and
underdeveloped continent. Sub-Saharan Africa has been the least
successful region of the world in reducing poverty [6]. There has been
rural urban migration resulting in slums, crowded housing, working
places with poor ventilation, poor nutrition and health care. In
addition, risky behaviours among commercial sex workers have fuelled
the burden of both HIV and TB.

Does HIV alter the transmission of TB? It is interesting to note
the paradox that HIV infected patients with pulmonary TB are less
likely than uninfected to transmit TB. TB patients with advanced
AIDS maybe less infectious than those without HIV. This could be
due to the fact that they have less cavitary TB than HIV uninfected,
reduced sputum bacillary burden, a weak cough and greater social
isolation [4]. It is unclear how much HIV associated TB contributes
to the transmission in the community and barriers to health care are
associated with increased infectiousness.

The Clinical Management of HIV-TB Co-Infection

TB accelerates the progression of HIV in individuals. In Uganda,
there was 3 times higher mortality of TB in HIV infected individuals
with a CD4 count of less than 200 [7]. During antiretroviral therapy, TB
incidence rates decrease with recovery of CD4 counts [8]. In patients
with latent TB, HIV infection accelerates progression to reactivation
TB with a risk of about 10 percent every year [9]. HIV infected patients

also appear to be at a higher risk of re-infection, about 69% of TB
recurrences in HIV infected Gold miners in South Africa were due to
re-infection [10].

The clinical presentation of TB is different in HIV infected patients.
Subacute systemic and respiratory symptoms are common. Pulmonary
TB is the most common form of TB. Typical symptoms include fever,
weight loss, cough and persistent diarrhoea [11]. Typical X ray findings
of TB in early HIV infection include right cavitary pneumonia, but in
late HIV infection atypical TB signs include pleural effusion, lower
or idle lobe infiltrates, mediastinal adenopathy, interstitial nodules
and normal chest X-ray findings [11]. As the CD4 cell count declines,
the frequency of cavitation in pulmonary TB decreases while extra
pulmonary manifestations increase [4].

Diagnosing TB is challenging, the gold standard TB culture, can
take up to 6 weeks. In resource constrained settings, the sensitivity
of sputum microscopy to detect TB ranges from 20- 60 % [12]. HIV
infected patients have a lower rate of sputum positivity when they have
pulmonary tuberculosis. It is hoped that the introduction of the Xpert
MTB/RIf assay, which is more sensitive than smear but less sensitive
than liquid culture along with other emerging diagnostic techniques will
improve TB diagnosis [13]. Interferon gamma release assays (IGRAS)
detect cellular immune responses to MTB antigens. They are approved
for the diagnosis of latent TB infection in HIV infected patients but lack
specificity for the diagnosis of active TB [14]. In countries with high TB
prevalence, the sensitivity and negative predictive value of the IGRAS
are insufficient to rule out active TB infection in HIV infected patients.
Indeterminate results are common for HIV infected patients with low
CD4 counts [4].

TB drug treatment in HIV infected patients is the same as for HIV
uninfected patients. The use of bactericidal Rifampin in both the initial
and continuation phases of TB treatment is essential. It reduces the rates
of treatment failure, TB relapse and drug resistance in HIV infected
patients with pulmonary TB [4]. Rifampin and Rifabutin are potent
inducers of the cytochrome P450 system. Combination of Rifampin
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with protease inhibitors, with or without Ritonavir is contraindicated.
For integrase inhibitors and entry inhibitors, studies now indicate
that Rifampin significantly accelerates the metabolism of Raltegravir
and Maraviroc resulting in sub therapeutic levels of the antiretroviral
drugs when administered at standard doses [15,16]. Rifabutin has less
of an effect on Raltegravir metabolism and may be more appropriate
for co administration [17]. The preferred combined regimen for the
concomitant treatment of HIV and TB is Efavirenz -based antiretroviral
with Rifampin-based TB treatment. The use of Nevirapine with
Rifampin-based TB therapy can be an alternative, though its inferior
for co infected patients who cannot take Efavirenz (first trimester of
pregnancy or resistance) and if Rifabutin is not available [4]. It is also
important to note that multi drug resistant TB is common in HIV
infected individuals with low CD4 counts. This was noted in the Tugela
Ferry outbreak, in South Africa [18]. Multidrug resistant TB, also
resulted in higher mortality in HIV infected individuals.

Immune reconstitution inflammatory syndrome (IRIS) is a
clinical deterioration after the initiation of anti-retroviral therapy in
HIV infected individuals. It is due to inflammation associated with
pathogens and tumours. TB associated IRIS has been described [19].
There are two clinical forms of TB-associated IRIS namely paradoxical
and unmasking-TB associated IRIS. Paradoxical TB-associated IRIS is
an exaggerated inflammatory response during TB treatment in a patient
known to have TB while unmasking TB-associated IRIS is previously
undiagnosed TB which is unmasked after the initiation of antiretroviral
therapy. The risk factors of developing IRIS are as follows: less than
2 months of antiretroviral therapy, extra pulmonary or disseminated
TB, low CD4 (<100) at the start of ART, viral load greater than
10°log,, copies/ml, rise in CD4% and decreasing viral load [13]. The
management of IRIS is mainly supportive and can include the use of
corticosteroids. Delaying initiating ART in HIV infected patients with
TB had been recommended until recently by expert opinion to prevent
IRIS. In the SAPIT trial conducted in South Africa, the researchers
found that starting ART during TB treatment reduced mortality by
56% compared with sequential therapy [20]. In this trial, the integrated
therapy group started ART in less than 4 weeks or between 8 and 12
weeks after initiation of tuberculosis treatment. The comparison group
delayed ART until 6 months after completion of tuberculosis treatment.
In the CAMELIA trial in Cambodia, a comparison was made between
mortality rates in patients with CD4 counts of less than 200 who were
started on ART 2 weeks or 8 weeks after completion of tuberculosis
treatment. There was a 34% reduction in the mortality rate in the 2
week versus 8 week group, however, rates of IRIS were 3 times higher
[21]. The STRIDE ACTG 5221 trial enrolled co-infected patients with
CD4 counts of less than 250 cells/microliter and randomized patients
to an immediate(<2 weeks) or early (8-12 weeks) ART regimen. The
composite endpoint of AIDS/death was similar in the 2 arms but in the
subgroup of CD4 count less than 50 was reduced from 27% to 15% [22].

Conclusion

TB and HIV co- infection affect clinical presentation, diagnosis,
treatment and outcomes of affected patients. This pandemic is mainly
in Africa and efforts targeted at this region will enable health workers
to cope and eventually manage the problem adequately, taking into
account the current evidence. Improvements in TB screening and
diagnosis are required. Treatment of latent TB infection is needed and
in settings of high HIV prevalence Isoniazid preventive therapy can
reduce TB incidence. Scientific advances are essential for an effective
TB vaccine and simple anti-TB drug regimens are necessary.

References

20.

2

=

22.

. UNAIDS (2010) 2009 AIDS epidemic update.UNAIDS, Geneva, Switzerland.

World Health Organization (2010) Global tuberculosis control: WHO report
2010. Geneva, Switzerland

World Health Organization (2009) Global tuberculosis control: epidemiology,
strategy, financing. WHO report, Geneva, Switzerland

Kwan CK, Ernst JD (2011) HIV and tuberculosis: a deadly human syndemic.
Clin Microbiol Rev 24: 351-376.

Sayre AP (1999) Africa. Twenty-First century Books.

World Bank (2008) World Bank Updates Poverty Estimates for the Developing
World.

Whalen CC, Nsubuga P, Okwera A, Johnson JL, Hom DL, et al. (2000) Impact
of pulmonary tuberculosis on survival of HIV-infected adults: a prospective
epidemiologic study in Uganda. AIDS 14: 1219-1228.

Lawn SD, Myer L, Edwards D, Bekker LG, Wood R (2009) Short-term and long-
term risk of tuberculosis associated with CD4 cell recovery during antiretroviral
therapy in South Africa. AIDS 23: 1717-1725.

Shafer RW, Edlin BR (1996) Tuberculosis in patients infected with human
immunodeficiency virus: perspective on the past decade. Clin Infect Dis 22:
683-704.

. Charalambous S, Grant AD, Moloi V, Warren R, Day JH, et al. (2008)

Contribution of reinfection to recurrent tuberculosis in South African gold
miners. Int J Tuberc Lung Dis 12: 942-948.

. Burman WJ, Jones BE (2003) Clinical and radiographic features of HIV-related

tuberculosis. Semin Respir Infect 18: 263-271.

. Steingart KR, Ng V, Henry M, Hopewell PC, Ramsay A, et al. (2006) Sputum

processing methods to improve the sensitivity of smear microscopy for
tuberculosis: a systematic review. Lancet Infect Dis 6: 664-674.

. Getahun H, Raviglione M, Varma JK, Cain K, Samandari T, et al. (2012) CDC

Grand Rounds: the TB/HIV Syndemic. MMWR 61: 484-489

. Kaplan JE, Benson C, Holmes KH, Brooks JT, Pau A, et al. (2009) Guidelines

for prevention and treatment of opportunistic infections in HIV infected adults
and adolescents: recommendations from CDC, HIH, and the HIV Medicine
Association of the Infectious Diseases Society of America. MMWR Recommend
Rep 58: 1-207

.Emmelkamp JM, Rockstroh JK (2007) CCR5 antagonists: comparison

of efficacy, side effects, pharmacokinetics and interactions--review of the
literature. Eur J Med Res 12: 409-417.

.Wenning LA, Hanley WD, Brainard DM, Petry AS, Ghosh K, et al. (2009)

Effect of rifampin, a potent inducer of drug-metabolizing enzymes, on the
pharmacokinetics of raltegravir. Antimicrob Agents Chemother 53: 2852-2856.

. Brainard DM, Kassahun K, Wenning LA, Petry AS, Liu C, et al. (2011) Lack of a

clinically meaningful pharmacokinetic effect of rifabutin on raltegravir: in vitro/in
vivo correlation. J Clin Pharmacol 51: 943-950.

. Gandhi NR, Shah NS, Andrews JR, Vella V, Moll AP, et al. (2010) HIV coinfection

in multidrug- and extensively drug-resistant tuberculosis results in high early
mortality. Am J Respir Crit Care Med 181: 80-86.

. Meintjes G, Rabie H, Wilkinson RJ, Cotton MF (2009) Tuberculosis-associated

immune reconstitution inflammatory syndrome and unmasking of tuberculosis
by antiretroviral therapy. Clin Chest Med 30: 797-810, x.

Abdool Karim SS, Naidoo K, Grobler A, Padayatchi N, Baxter C, et al. (2010)
Timing of initiation of antiretroviral drugs during tuberculosis therapy. N Engl J
Med 362: 697-706.

. Tabarsi P, Saber-Tehrani AS, Baghaei P, Padyab M, Mansouri D, et al. (2009)

Early initiation of antiretroviral therapy results in decreased morbidity and
mortality among patients with TB and HIV. J Int AIDS Soc 12: 14.

von Reyn CF (2011) Optimal treatment of Codisease due to HIV and
tuberculosis. J Infect Dis 204: 817-819.

J AIDS Clin Res
ISSN:2155-6113 JAR an open access journal

Volume 4 + Issue 8 + 1000228


http://www.unaids.org/en/dataanalysis/knowyourepidemic/epidemiologypublications/2009aidsepidemicupdate/
http://www.who.int/tb/publications/global_report/2010/en/
http://www.who.int/tb/publications/global_report/2010/en/
http://www.who.int/tb/publications/global_report/2009/en/
http://www.who.int/tb/publications/global_report/2009/en/
http://www.ncbi.nlm.nih.gov/pubmed/21482729
http://www.ncbi.nlm.nih.gov/pubmed/21482729
http://books.google.co.in/books/about/Africa.html?id=V9ziwQP26uwC&redir_esc=y
http://web.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/0,,contentMDK:21882162~pagePK:64165401~piPK:64165026~theSitePK:469382,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/0,,contentMDK:21882162~pagePK:64165401~piPK:64165026~theSitePK:469382,00.html
http://www.ncbi.nlm.nih.gov/pubmed/10894287
http://www.ncbi.nlm.nih.gov/pubmed/10894287
http://www.ncbi.nlm.nih.gov/pubmed/10894287
http://www.ncbi.nlm.nih.gov/pubmed/19461502
http://www.ncbi.nlm.nih.gov/pubmed/19461502
http://www.ncbi.nlm.nih.gov/pubmed/19461502
http://www.ncbi.nlm.nih.gov/pubmed/8729208
http://www.ncbi.nlm.nih.gov/pubmed/8729208
http://www.ncbi.nlm.nih.gov/pubmed/8729208
http://www.ncbi.nlm.nih.gov/pubmed/18647455
http://www.ncbi.nlm.nih.gov/pubmed/18647455
http://www.ncbi.nlm.nih.gov/pubmed/18647455
http://www.ncbi.nlm.nih.gov/pubmed/14679475
http://www.ncbi.nlm.nih.gov/pubmed/14679475
http://www.ncbi.nlm.nih.gov/pubmed/17008175
http://www.ncbi.nlm.nih.gov/pubmed/17008175
http://www.ncbi.nlm.nih.gov/pubmed/17008175
http://www.medscape.com/viewarticle/767337
http://www.medscape.com/viewarticle/767337
http://www.ncbi.nlm.nih.gov/pubmed/19357635
http://www.ncbi.nlm.nih.gov/pubmed/19357635
http://www.ncbi.nlm.nih.gov/pubmed/19357635
http://www.ncbi.nlm.nih.gov/pubmed/19357635
http://www.ncbi.nlm.nih.gov/pubmed/19357635
http://www.ncbi.nlm.nih.gov/pubmed/17933722
http://www.ncbi.nlm.nih.gov/pubmed/17933722
http://www.ncbi.nlm.nih.gov/pubmed/17933722
http://www.ncbi.nlm.nih.gov/pubmed/19433563
http://www.ncbi.nlm.nih.gov/pubmed/19433563
http://www.ncbi.nlm.nih.gov/pubmed/19433563
http://www.ncbi.nlm.nih.gov/pubmed/20852006
http://www.ncbi.nlm.nih.gov/pubmed/20852006
http://www.ncbi.nlm.nih.gov/pubmed/20852006
http://www.ncbi.nlm.nih.gov/pubmed/19833824
http://www.ncbi.nlm.nih.gov/pubmed/19833824
http://www.ncbi.nlm.nih.gov/pubmed/19833824
http://www.ncbi.nlm.nih.gov/pubmed/19925968
http://www.ncbi.nlm.nih.gov/pubmed/19925968
http://www.ncbi.nlm.nih.gov/pubmed/19925968
http://www.ncbi.nlm.nih.gov/pubmed/20181971
http://www.ncbi.nlm.nih.gov/pubmed/20181971
http://www.ncbi.nlm.nih.gov/pubmed/20181971
http://www.ncbi.nlm.nih.gov/pubmed/19607726
http://www.ncbi.nlm.nih.gov/pubmed/19607726
http://www.ncbi.nlm.nih.gov/pubmed/19607726
http://www.ncbi.nlm.nih.gov/pubmed/21849277
http://www.ncbi.nlm.nih.gov/pubmed/21849277

	Title
	Corresponding author
	Abstract
	Keywords
	The Epidemiology of HIV-Tuberculosis Co-infection  
	The Clinical Management of HIV-TB Co-Infection 
	Conclusion
	References

