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• Monitoring of Response to anti-TB Rx  
• Guide to Duration of antimicrobial therapy 
• Prognosis 
• Drug Development & new biomarkers 



How Big? 



33.3 million people living with HIV  22.5 million in Sub-Saharan Africa   



8.8 million incident cases of TB, 1.1 million deaths from TB among HIV-negative people 



Challenge of TB cases in HIV positive people & 350 000 deaths from HIV-associated TB   



TB 
  Globally: 

8.8 million cases of TB 

  South Africa: 
461 000 cases of TB 

TB - HIV co-infection 
  Globally: 

1 368 000 cases & 350 000 deaths 

  South Africa: 
~336 000 cases (HIV-TB co-infection = 73%) 

WHO Report 2009: Global Tuberculosis Control   UNAIDS 09 AIDS Epidemic Update 







•  TB commonest first presentation in HIV+ patients 

•  Efficient way of identifying patients for ART 

•  TB-HIV co-infected patients have high mortality 

•  Treating TB properly reduces AIDS-related deaths 

•  TB-HIV co-infected often present when CD4 counts 
are ±200 - indicating need to start ART 

•  Treating HIV/AIDS reduces incidence of TB 

Why harmonise & integrate 
TB and AIDS care? 



Combined 
Integrated 

Treatment Arms 
 n = 429 

Sequential 
Treatment Arm 

n = 213 

Number of deaths 25 27 

Person-years of follow-up 467 223 

Mortality rate  
(per 100 person-years) 5.4 12.1 

56% lower mortality with integrated TB-HIV treatment 

Hazard Ratio: 0.44 (95% CI: 0.25 to 0.79);  p = 0.003 

Source: Abdool Karim SS, et al. New Engl J Medicine 2010.   



Early ART initiation Late ART initiation 

Source: Abdool Karim SS.   



For CD4 count  <50 cells/mm3  For CD4 ≥50 cells/mm3  

ART started in month 1 has: 
68% lower AIDS /death rate overshadows 
 - 5-fold higher risk of IRIS 
- ↑ in drug switches 

ART started in month 1 has: 
No discernable benefit in AIDS /death rate 
-   2-fold higher risk of IRIS 
-  ↑ drug switches 



Source: Abdool Karim SS, et al. New Engl J Medicine 2010.   



Data from AIDS clinic in Cape Town, South Africa Source: Badri, Lancet 2006 
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Seroconversion: 

Acute retroviral syndrome 

MAC 

CMV 

Pneumococcal pneumonia 

Candida vaginitis  

ITP 

Years after infection 

Oral Candida-infection 

Kaposi sarcoma 

Lymphoma 

Dementia 

Oral haircell-leukoplacia 

Cachexia 

Toxoplasmosis 

PJP 

HSV 

Candida esophagitis 

Cryptococcosis 

TB 



Source: Demura Y, et al. EJNMMI 2009.   



Tree-in-bud pattern 
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Granuloma breaks 
down and tubercle 
escape and multiply 





Patient with risk factors 
 for LTBI 

Negative 

No treatment;  
Document status in  

medical record 

Candidate for  
LTBI Treatment 

Treatment of 
active TB  

by TB clinic 

Refer to TB clinic  
for evaluation  
of active TB 

Abnormal 

Positive 

Negative 

Positive 

Normal 

TST (PPD) 

History/HIV risk, 
physical exam, 

chest x-ray 

Note: Evaluate patient for 
LTBI testing and treatment 
regardless of BCG status 

Rule out active TB disease 
before treatment for LTBI is 
started 







Figure 26 A 

L-3 Compression Fracture 
(3 months old) 

SPECT/CT 

PET/CT 



The case illustrates the usefulness of 18F-FDG PET/CT in mapping 
active tuberculous lesions which can be used for baseline study 

Nordin et al. EJNMMI. 2009  



                Lymphoma vs TB 
Especially in Upcoming Countries 







“Hence FDG-PET is unable to distinguish malignancy from TB and 
therefore cannot be reliably used as a tool to reduce futile biopsy/
thoracotomy in these patients.” 

Sathekge  et al. SAMJ. 2010  
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HIV+/TB-/CA- HIV+/TB+/CA- HIV-/TB+/CA- HIV-/TB-/CA+ 









F-18 FDG PET/CT Studies in Patients Receiving Treatment for 
Tuberculosis: A Six Month Follow-Up Study    



18F-FDG PET-CT whole-body maximum intensity projection in an 18-year- 
old man. A. Before anti-tuberculosis treatment, showing multiple lesions of 
intense FDG uptake in the neck and the thorax. B. All pathological foci have 
clearly de- creased after 1 month of anti-tuberculosis treatment. 18F-FDG 
PET/CT = 18F-fluoro- deoxyglucose positron emission tomography/
computed tomography. 

Martinez et al. INT J TUBERC LUNG DIS 2012 16:1180–1185 



18F-FDG PET-CT whole-body maximum intensity projection in a 35-year- old 
woman with multidrug-resistant tuberculosis before (A) and after (B) 1 
month of anti-tuberculosis treatment. Regression of pulmonary and lymph 
node pathological foci were observed at the first PET-CT. 18F-FDG PET/CT = 
18F-fluorodeoxyglucose positron emission tomography/computed 
tomography. 





6m vs  9m  vs 12m 





Negative Effusion in TB Spine  
Source: Sathekge M, et al. NuKlear Medizin 2010.   







Source: Tain G, et al. Acta Radiologica 2010.   











Braun, EJNM 2008;35: 1537-1543 

FDG-PET baseline                             FDG-PET after CS treatment 





Mediastinal tuberculous lymphadenopathy post-chemo-radiotherapy Persistently 
enlarged mediastinal lymph nodes on CT with metabolic PET response 

SUV = 5.5  

SUV = 1.8  

Source: Hoymer A, et al. Tuberculosis 2007.   



SUV = 1.9  

SUV = 5.2  



Source: Demura Y, et al. EJNMMI 2009.   



Confirmation of clinical response when in doubt 

Source: Park I, et al. Clin Nucl Medicine 2008.   



Responder Non-Responder 











Source: Davis S, et al. ANTIMICROBIAL AGENTS AND CHEMOTHERAPY  2009  
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