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• Natural history of HIV in vertically infected 
children without and with ART 

• Definition of CLD 

• Possible aetiologies  

• What we know about it  

• Possible treatment modalities  





Double Weibull curves fitted to extended net survival functions for early and late HIV 

infection.  
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A third of infants have slow 
progressing disease with a median 
expectancy as high as 16 years, even 
in the absence of diagnosis and HIV 
care. 





 The increasing 
availability of ART has 
resulted in a 
substantial rise in the 
life expectancy of 
children living with HIV 
in low-income 
countries, so that 
increasing numbers of 
children are surviving 
to adolescence and 
beyond 



• It is estimated that 1.8 million children aged less than 
15 years required ART but only 28% had started to 
receive ART by December 2010, this compares with 
57% of adults  

• 500,000  children were receiving ART in SSA as of 2011.   

• Despite efforts to eliminate mother to child 
transmission, 300,000 infants acquired infection from 
their mothers in SSA in 2011 

• Children are now surviving longer and all clinics will 
have a cohort of older children of around 40% of total  



• Therefore, substantial numbers of children, 
infected in the late 1990s and early 2000s 
(before interventions to prevent mother-to-
child transmission (PMTCT) were 
implemented) are presenting with HIV for the 
first time in older childhood to clinical 
services. 

 



• The spectrum of chronic HIV-associated lung 
disease includes lymphocytic interstitial 
pneumonia (LIP), chronic infections, immune 
reconstitution inflammatory syndrome (IRIS), 
bronchiectasis, malignancies, and interstitial 
pneumonitis 





LIP 
• The most common 

cause is lymphocytic 
interstitial 
pneumonitis (LIP) 
found in 30-40% of 
HIV-infected children. 
Children with LIP are 
admitted to hospital 
with lower respiratory 
tract infection (LRTI) 
twice as frequently as 
HIV positive children 
without LIP and have 
LRTI ten times more 
frequently than HIV 
negative 

LIP responds well to ART, but delayed ART 
initiation may result in long-term sequelae such as 
bronchiectasis and cor pulmonale in older 
childhood and adolescence 

 



  



Aetiology CLD 

  



• Pneumonia is the commonest cause of 
hospitalization in African HIV-infected children 
with pneumonia-specific mortality rates 3–6 
times those of HIV-negative patients 

• A longitudinal birth cohort study reported a 
cumulative incidence of chronic radiographic 
lung changes in HIV-infected children of 33% 
by 4 years of age. 





Suspected CLD should include two or 
more of the following features: 

• Chronic cough (defined as a cough present most days 
for three months per year in the past two years); 

• Recurrent respiratory tract infections (>two antibiotic 
courses in the last year); 

• Moderate to severe limitation in physical activity 
caused by breathlessness (New York Heart Association 
class 2–4); 

• Existing diagnosis and/or signs of cor pulmonale; 

• Hypoxia (O2 saturation ≤92%) at rest or desaturation 
(O2 saturation ≥5% reduction) on exercise. 

 

 

 



• A study in otherwise unselected perinatally HIV-
infected older children attending HIV care clinics 
in Harare, Zimbabwe in 2009 found that nearly 
50% had CLD, presenting with a chronic cough 
(often leading to presumptive treatment for 
unconfirmed tuberculosis), hypoxemia and 
significantly reduced exercise tolerance 



  



  



Lung high-resolution computed tomography findings in participants.  

Ferrand R A et al. Clin Infect Dis. 2012;55:145-152 
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48% decreased attenuation 

  Decreased attenuation 
was  
Associated with FEV, 
r2 = -0.26, P=0.06  
 
Decreased attenuation 
on CT scan may be  
small airways disease 
Chronic pulmonary 
thromboembolism 
Infiltrative lung 
disease  



• The most common 
small airways disease is 
asthma 

• NO response to 
bronchodilators 

• The other possible 
cause is bronchiolitis 
obliterans  

• NO response to steroids 

• NOT recognised in US 
and EU 



Clinical characterisation of chronic lung disease in HIV infected older 
children and adolescents in Blantyre, Malawi  

Mwalukomo TS et al  

• 160 participants were recruited,  

• median age of participants was 11 years (IQR 8-12), and 50% 
were male.  

• 71.1% (113/160) were on ART with a  median duration of 3 
years, median CD4 cell count for all participants was 573 (720-
2000) cells /µL.  

• Cough was reported by 37.5% (60/160) and severe 
breathlessness by 34.4% (55/160).  

• Resting tachypnoea, abnormal oxygenation at rest and 
abnormal spirometry was present in 35.6%, 34.4% and 35.1% 
respectively.  



Clinical characterisation of chronic lung disease in HIV infected 
older children and adolescents in Blantyre, Malawi  

Mwalukomo TS et al  

• Chest radiographs were abnormal in 50.0% (68/136) participants who had chest 
radiographs.  

 
• Two main phenotypes of CLD were observed with minimal overlap  
• CLD with chronic cough (37.5% participants,  
• CLD with hypoxia (38.8% participants 

 
• Only 13.8% (22/160) participants had both cough and hypoxia.   

 
• Hypoxia was significantly associated with abnormal chest x-ray (OR 2.16 CI 1.06-

4.41), resting tachypnoea (OR 2.90 CI1.47-5.74)) and CD4 count <99 cells/µL (OR, 
4.44 CI 1.09-18.08)  
 

• Chronic cough was associated with abnormal spirometry  (OR 2.33 CI 1.16-4.70) 
 



Variable Univariate 

OR (95% CI) 

p value Final multivariatea 

OR (95% CI) 

p value 

Male sex 1.23 (0.65-2.34) 0.516 1.54 (0.72-3.3) 0.268 

Age (years)  0.89 (0.75-1.06) 0.184 0.86 (0.7-1.06) 0.164 

Taking ART 0.60 (0.30-1.20) 0.147 0.73 (0.31-1.72) 0.268 

CD4 cell count ( cells/µL)         

≥350 1.0 p=0.028* 1.0 p=0.015* 

349-200 0.79 (0.26-2.40) 0.682 0.62 (0.17-2.26) 0.467 

100-199 2.28 (0.66-7.93) 0.194 2.09 (0.5-8.74) 0.312 

<100 4.44 (1.09-18.08) 0.038 4.91 (1.02-23.66) 0.048 

Previous pulmonary 

tuberculosis treatment 

0.67 (0.30-1.49)  0.325     

Presence of smoker at home 1.98 (0.74-5.34) 0.176     

Orphaned 1.31(0.69-2.49) 0.412     

NYHA stage 3 or 4 0.76 (0.39-1.50) 0.430     

Physical activity 0.997  (0.99-1.01) 0.606     

Finger clubbing 2.16 (1.0-4.69)     0.049 1.73 (0.7-4.36) 0.242 

Stunting (height for age < -2 

Z-scores) 

1.06 (0.56- 2.0) 0.867     

Resting 

tachypnoea(RR>24bpm) 

2.90 (1.47-5.74) 0.002 2.27 (1.03-5.03) 0.042 

Abnormal chest x-ray 

findings 

2.16 (1.06-4.41)  0.034 1.75 (0.77-3.98) 0.183 

Abnormal spirometry 1.44 (0.72-2.90)  0.294     



Way forward clinically and research 

• To maintain or improve lung function; 
• To reduce exacerbations and improve quality of 

life by reducing daily symptoms; 
• To ensure optimal ART and preventative 

treatment including trimethoprim-
sulphamethoxazole and isoniazid preventative 
treatment 

• Avoid smoking 
 

• We need longitudinal studies  
 



Hearing and adolescents with HIV 

 



Hearing loss when using a trigger to 
test 



Questions or comments 


