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The Dual EpidemicThe Dual Epidemic

WHO estimates, 1997–2000

HIV TB
42 Million 2.2 Billion
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MTB Disease in AIDS PatientsMTB Disease in AIDS Patients

 75 % of patients have pulmonary disease75 % of patients have pulmonary disease
 20 20 –– 59 % have  59 % have hilarhilar or  or mediastinalmediastinal

adenopathyadenopathy
 12 12 –– 28 % have pleural effusions 28 % have pleural effusions
 7 7 –– 18 % have miliary pattern 18 % have miliary pattern
 12 % have normal CXR, positive sputum12 % have normal CXR, positive sputum

cultureculture
 Other diseases masquerade as TBOther diseases masquerade as TB



Dual Epidemic: ResponseDual Epidemic: Response

 Early detection of active TB diseaseEarly detection of active TB disease
 Prompt treatment of TBPrompt treatment of TB
 HIV testing among TB patientsHIV testing among TB patients
 TB Preventive therapyTB Preventive therapy

Collaboration between 
HIV and TB efforts



Identification and TestingIdentification and Testing

 Offer HIV testing for all TB patientsOffer HIV testing for all TB patients
 Evaluate all HIV patients for TBEvaluate all HIV patients for TB

In 3 U.S.-based studies,
< 50 % TB cases offered
HIV testing.

NEJM, 1999



Management of TB in HIV involvesManagement of TB in HIV involves

 Management of Latent TB infectionManagement of Latent TB infection
 Management of active TB diseaseManagement of active TB disease
 CotrimoxazoleCotrimoxazole prophylaxis against  prophylaxis against OIsOIs in in

TB/HIV patientsTB/HIV patients



Antiretroviral Therapy and TBAntiretroviral Therapy and TB
experianceexperiance

 Improved immune responses to TB withImproved immune responses to TB with
HAARTHAART

 Reduction in case rates of TB duringReduction in case rates of TB during
HAART eraHAART era

 HAART could reduce risk of primaryHAART could reduce risk of primary
infection, relapse, and re-infectioninfection, relapse, and re-infection



Challenges of TB treatment in HIVChallenges of TB treatment in HIV
positive patientspositive patients

 Drug Drug drugdrug interactions interactions
 Added drug toxicityAdded drug toxicity
 Pill load  Pill load   may affect adherence may affect adherence
 ImmubeImmube reconstitution syndrome reconstitution syndrome



Antiretroviral Therapy and TBAntiretroviral Therapy and TB
TreatmentTreatment

 Drugs commonly used for TB treatmentDrugs commonly used for TB treatment
include:   include:   IsoniazidIsoniazid (H),  (H), RifampicinRifampicin  (R)  (R)
PyrazinamidePyrazinamide (Z) and  (Z) and EthambutolEthambutol (E) (E)

 RifampicinRifampicin and  and IsoniazidIsoniazid the cornerstone the cornerstone
for anti TB for anti TB theerapytheerapy

 Many HIV medications have significant drugMany HIV medications have significant drug
interactions with interactions with RifampicinRifampicin, a cornerstone, a cornerstone
of TB therapy.of TB therapy.



Effects of Effects of RifampicinRifampicin on HIV Drugs on HIV Drugs

 Three main groups of Three main groups of ARVsARVs  used  in  used  in
TanzaniaTanzania  NRTIsNRTIs, , NNRTIsNNRTIs, PIs, PIs

 ART is made up of a combination of:ART is made up of a combination of:
 Triple Triple NRTIsNRTIs
 2NRTIs +1 NNRTI2NRTIs +1 NNRTI
 2NRTI + PI (boosted)2NRTI + PI (boosted)

 RifampicinRifampicin activates liver enzymes activates liver enzymes
(CYP450) that accelerates the elimination(CYP450) that accelerates the elimination
of PIs and of PIs and NNRTIsNNRTIs



Effects of Effects of RifampicinRifampicin on HIV Drugs on HIV Drugs

 Protease inhibitorsProtease inhibitors
 SaquinavirSaquinavir  80 % decrease80 % decrease

 RitonavirRitonavir 35 % decrease35 % decrease

 IndinavirIndinavir 92 % decrease92 % decrease

 NelfinavirNelfinavir 82 % decrease82 % decrease

 AmprenavirAmprenavir 81 % decrease81 % decrease

 NonnucleosideNonnucleoside reverse transcriptase reverse transcriptase
inhibitors (NNRTI)inhibitors (NNRTI)
 NevirapineNevirapine 37 % decrease37 % decrease

 DelavirdineDelavirdine 95 % decrease95 % decrease

 EfavirenzEfavirenz 26 % decrease26 % decrease

 Reverse transcriptase inhibitorsReverse transcriptase inhibitors
 No effectNo effect



TB Treatment in HIV infectedTB Treatment in HIV infected
patientspatients

 Treat HIV+ TB patients the same as HIVTreat HIV+ TB patients the same as HIV––
 Early clinical response to therapy appear toEarly clinical response to therapy appear to

be similar for HIV positive and Negativebe similar for HIV positive and Negative
 Rates of  TB relapse may be higher in HIVRates of  TB relapse may be higher in HIV

positive compared to negative patientspositive compared to negative patients
 Current TB treatment in TZ:   HRZE for 2Current TB treatment in TZ:   HRZE for 2

months, followed by HR for 4 monthsmonths, followed by HR for 4 months



TB Treatment in HIV Co-TB Treatment in HIV Co-
infected Patientsinfected Patients

 Response rates similar between HIV+Response rates similar between HIV+
and HIVand HIV–– patients patients

 Components of successful therapy:Components of successful therapy:
 Resistance testingResistance testing
 DOTSDOTS

 Multiple-drug-resistant TB will emergeMultiple-drug-resistant TB will emerge
and spread with inadequate treatmentand spread with inadequate treatment
programsprograms



Issues in initiating
antiretroviral therapy in

HIV patients with TB



TB and HIV: Immediate vs.TB and HIV: Immediate vs.
Delayed Therapy (1)Delayed Therapy (1)

 TB treatment must be given urgently.TB treatment must be given urgently.
 The urgency of HIV treatment depends onThe urgency of HIV treatment depends on

predictors of HIV disease progression (HIVpredictors of HIV disease progression (HIV
RNA level, CD4 cell count, prior HIV-relatedRNA level, CD4 cell count, prior HIV-related
diagnoses).diagnoses).



TB and HIV: Immediate vs.TB and HIV: Immediate vs.
Delayed Therapy (2)Delayed Therapy (2)

Arguments to withhold potent HIV therapy until TB isArguments to withhold potent HIV therapy until TB is
treated:treated:
1.1. HIV is a chronic disease.HIV is a chronic disease.
2.2. Adherence may be Adherence may be compromised.compromised.pillpill load, load,
added drug toxicity, complexity of regimenadded drug toxicity, complexity of regimen
3.3. Toxicity management is more complex.Toxicity management is more complex.
4.4. Immune restoration may produce Immune restoration may produce ““paradoxical paradoxical 

reactions.reactions.””



TB and HIV: Immediate vs.TB and HIV: Immediate vs.
Delayed Therapy (3)Delayed Therapy (3)

Arguments to initiate potent HIV therapy at theArguments to initiate potent HIV therapy at the
onset of TB:onset of TB:

1.1. TB is associated with immune activation,TB is associated with immune activation,
increases HIV replication, and HIV diseaseincreases HIV replication, and HIV disease
progression.progression.

2.2. Potent antiretroviral therapy can reduce HIVPotent antiretroviral therapy can reduce HIV
RNA  levels, improve immune function and slowRNA  levels, improve immune function and slow
HIV disease progression.HIV disease progression.

 HIV therapy reduces risk of developingHIV therapy reduces risk of developing
opportunistic infectionsopportunistic infections

 Improves quality of lifeImproves quality of life



Antiretroviral Therapy OptionsAntiretroviral Therapy Options

 Triple NRTI with Triple NRTI with RifampicinRifampicin
 NNRTI (EFV)* with NNRTI (EFV)* with RifampicinRifampicin
 RitonavirRitonavir +  + saquinavirsaquinavir with  with rifampicinrifampicin
 Other Other rifamycinsrifamycins ( (egeg. . RifabutinRifabutin) with) with

Protease inhibitor (IDV, NFV, APV)*Protease inhibitor (IDV, NFV, APV)*

*Dose adjusted



Guidelines on the management ofGuidelines on the management of
TB in HIV infected patients inTB in HIV infected patients in

TanzaniaTanzania

 In patients who have both TB and HIVIn patients who have both TB and HIV
priority is to treat TBpriority is to treat TB

 ART and anti-TB treatment may beART and anti-TB treatment may be
required in severely required in severely immunocompromisedimmunocompromised
patientspatients



Management of TB in HIV infectedManagement of TB in HIV infected
patients in Tanzaniapatients in Tanzania

2 scenarios2 scenarios
 Patient on ART develops TBPatient on ART develops TB
 Patient develops TB before starting ARTPatient develops TB before starting ART



PT on ART develops TBPT on ART develops TB

 ART should be continued throughout TBART should be continued throughout TB
treatment, with changes as follows:treatment, with changes as follows:

 11stst line drugs: Substitute  line drugs: Substitute NevirapineNevirapine for for
EfavirenzEfavirenz..

 22ndnd line drugs  replace LPV/r with  SQV/r line drugs  replace LPV/r with  SQV/r



TB before starting ARTTB before starting ART
 If the patient has a CD4+ count >350 cells/mm3,If the patient has a CD4+ count >350 cells/mm3,

ART is not yet needed. reassess on completionART is not yet needed. reassess on completion
of TB treatment.of TB treatment.

 If the patient has If the patient has h/oh/o WHO Stage 4 illness WHO Stage 4 illness
and/or a CD4+ count of 200 and/or a CD4+ count of 200 ––350 cells/mm3,350 cells/mm3,
complete 2 months of TB therapy beforecomplete 2 months of TB therapy before
commencing ART.commencing ART.

 If the patient has a CD4+ count <200 cells/mm3If the patient has a CD4+ count <200 cells/mm3
or  or  oror current  WHO stage 4 illness start ART. As current  WHO stage 4 illness start ART. As
soon as patient tolerates anti-TBsoon as patient tolerates anti-TB



Special considerations of ART inSpecial considerations of ART in
TB and HIV co-infected patientsTB and HIV co-infected patients

Begin ART as early as 2
weeks after TB
treatment initiation

CD4 <  200 or CD4 <
15% or WHO HIV
stage 4

Treat TB first for two
month before starting
ART

CD4  200 – 350

Treat TB first, re-asses for
ART after completion of
TB treatment

CD4 > 350



Drugs of choiceDrugs of choice

 11stst line drugs line drugs
 AZT or d4T+3TC+EFV (NVP)AZT or d4T+3TC+EFV (NVP)
 (TDF+FTC+EF)(TDF+FTC+EF)

 22ndnd line drugs line drugs
 ABC+ddI+SQV/rABC+ddI+SQV/r
(Replace LPV/r with SQV/r (400mg/400mg))(Replace LPV/r with SQV/r (400mg/400mg))



CotrimoxazoleCotrimoxazole preventive preventive
therapy (CPT) in HIV positive TBtherapy (CPT) in HIV positive TB

patientspatients
 CPT proven to be beneficial to HIV, includingCPT proven to be beneficial to HIV, including

HIV+ TB patientsHIV+ TB patients
 Prevents several secondary bacterial, fungalPrevents several secondary bacterial, fungal

and parasitic and parasitic OIsOIs..
 This reduces morbidity and hospital admissionThis reduces morbidity and hospital admission

for OI significantly.for OI significantly.
 The 6-8 months TB treatment provides aThe 6-8 months TB treatment provides a

unique opportunity to provide CPT concurrentlyunique opportunity to provide CPT concurrently
since adherence to treatment is a majorsince adherence to treatment is a major
concern for both TB treatment and CPT.concern for both TB treatment and CPT.



Summary: HIV/TB TreatmentSummary: HIV/TB Treatment
ApproachApproach

 Treat TB first as a priorityTreat TB first as a priority
 Determine urgency of treating HIVDetermine urgency of treating HIV
 Start antiretroviral therapy if CD4 < 200Start antiretroviral therapy if CD4 < 200
 Consider drug interactions in HIV regimenConsider drug interactions in HIV regimen

selectionselection
 DOTS and careful monitoringDOTS and careful monitoring
 Prophylaxis against Prophylaxis against OIsOIs using using

cotrimoxazolecotrimoxazole


