
Maternal CD<200 22.1% (15.1 - 30.5) 70.9% (63.7 - 77.5) 34.2% 57.2% 0.465 

Maternal WHO 
Stage 3/4 & CD4<250 21.3% (14.4 - 29.6) 74.3% (67.2 - 80.5) 36.1% 58.1% 0.478 

Maternal CD4<350 44.3% (35.3 - 53.5) 54.7% (47.2 - 62.2) 40.0% 59.0% 0.495 

Maternal WHO 
Stage 3/4 & CD4<200 17.2% (11.0 - 25.1) 78.2% (71.4 – 84.0) 35.0% 58.1% 0.477 

Advanced maternal HIV disease (clinical or immunological) had low performance 

Table 6:	 Performance of possible variations of the WHO algorithm for identifying severe HIV disease requiring ART

Variation of WHO Algorithm Sensitivity Specificity PPV NPV ROC-AUC 

WHO presumptive diagnosis criteria (WHO PDC) 68.9% (59.8 - 76.9) 81.0% (74.5 - 86.5) 71.2% 79.2% 0.749 

WHO PDC plus otitis media 78.7% (70.4 - 85.6) 26.8% (20.5 - 33.9) 42.3% 64.9% 0.528 

WHO PDC plus persistent diarrhoea 49.2% (40.0 - 58.4) 81.6% (75.1 – 87.0) 64.5% 70.2% 0.654 

WHO PDC plus no ARV’s for PMTCT 66.4% (57.3 - 74.7) 68.7% (61.4 - 75.4) 59.1% 71.7% 0.676 

WHO PDC plus maternal CD4 <350 69.7% (60.7 - 77.7) 50.8% (43.3 - 58.4) 49.1% 71.1% 0.603 

WHO PDC plus advanced maternal disease (WHO 
stage 3 or 4) 66.4% (57.3 - 74.7) 47.5% (40.0 - 55.1) 46.3% 67.5% 0.569 

WHO PDC plus advanced maternal disease (CD4 <350 
or WHO stage 3/4) 76.2% (67.7 - 83.5) 34.1% (27.2 - 41.5) 44.1% 67.8% 0.552 

WHO PDC plus advanced maternal disease (CD4 <350 
or WHO stage 3/4 ) and no ARV’s for PMTCT 78.7% (70.4 - 85.6) 30.7% (24.1 – 38.0) 43.6% 67.9% 0.547 

Addition of “advanced maternal disease” and other clinical conditions that showed fairly high sensitivity did not improve the utility of the WHO 
PD criteria 

Conclusions

	 The WHO (2006) clinical criteria for presumptive diagnosis performed with reasonably well in identifying symptomatic HIV-exposed children 
of age less than 18 months requiring ART with high sensitivity (68.9%), Specificity (81%) and acceptable accuracy (74.9%, area under ROC) 

	 The algorithm’s  performance was highest among infants of age 6 to 12 months. 
	 Viewed from the urgency of making a decision to initiate ART in clinical settings where virologic testing is not readily available, and the 

potential morbidity and mortality averted, results confirm the utility of a simple clinical algorithm as a tool to support early recognition of 
HIV-exposed infants who need ART when there is no ready access to confirmatory virologic diagnosis. 

Recommendations

	 The WHO (2006) clinical criteria for the presumptive diagnosis algorithm should be recommended, and promoted, as a critical component 
of EID programs in resource-limited settings:
	 It aids the urgent decision-making required in the management of HIV-exposed children with symptoms suggestive of severe HIV 

disease (initiation of ART in the interim) when there is no ready access to virologic testing for HIV, or where the turnaround time for 
results is long

	 Country programs should adopt and integrate the algorithm into operational and training guidelines as an integral component of EID, care 
and treatment of HIV disease in young children. 

	 The algorithm should complement virologic testing (which should continue to be scaled up as a matter of urgency) in supporting the scale-
up of early initiation of ART in HIV infected young children

	 Operational research needed:
	 Describe the current level of acceptance, usage and factors influencing the use of the WHO criteria for presumptive diagnosis of 

severe HIV disease in the region. 
	 Explore the likely attitudes of HCWs, and caregivers towards a practice of using HAART (following presumptive diagnosis) in children 

before confirmation of HIV infection status.

Background

	 Timely diagnosis of paediatric HIV infection critical for effective ���������������������������������������������������      ART �����������������������������������������������     to reduce HIV-related morbidity and mortality. 
	 Virologic tests not yet universally accessible in low resourced settings.  
	 WHO (2006) clinical criteria for presumptive diagnosis of severe HIV (for ART initiation) were formulated on expert opinion basis and have 

not yet been scientifically validated. 
	 Study aimed to determine utility of these criteria in predicting need for ART in settings where there is no ready access to HIV virologic 

confirmatory tests/test results. 

Methods

	 Symptomatic HIV-exposed children <18 months prospectively enrolled over a 17-month period at 3 hospitals in Malawi (Malamulo), 
Tanzania (KCMC) and Uganda (Mbarara) 

	 Evaluated for clinical features of severe HIV disease.
	 All children were tested using dried blood spot DNA-PCR and evaluated for immunological disease stage using CD4%. 
	 Utility and discriminating accuracy of WHO presumptive diagnosis criteria in predicting need for ART was determined against a gold 

standard for ART eligibility (2008 revised WHO guidelines for initiating ART in children).
 
Results

Tabel 1: 	 Characteristics of 301 patients whose results were analyzed, according to study site

Variable� Study Site� Total 

Mbarara, Uganda Malamulo, Malawi KCMC, Tanzania

No. of patients enrolled 147� 120� 34� 301� 
Age (months)� 

Median� 5� 8� 5� 6� 
Inter-quartile range� (2 - 9)� (4 - 10.8) (3 - 8)� (3 - 9)� 
Proportion below age    
12  months (%)� 123 (83.7%)� 95 (79.2%)� 30 (88.2%)� 248 (82.4%)� 

Male sex (%)� 77 (52.4%)� 51 (42.5%)� 17 (50.0%)� 145 (48.2%)� 
Mother alive� 143(97.3%)� 119 (99.2%)� 33 (97.1%)� 295 (98.0%)� 
Nutrition status� 

WAZ  median (S.D)� -1.89  -1.51� -1.55 � -1.74 � 

Proportion  
below  -2  S.D� 70 (47.6%)� 52 (43.3%)� 13 (38.2%)� 135 (44.9%)� 

Proportion 
below  -3  S.D� 41 (27.9%)� 28 (23.3%)� 9 (26.5%)� 78 (25.9%)� 

Median age: 6 months 
82.4% < age 12 months
25.9% had severe malnutrition 

Table 2:	 Frequency of the WHO “presumptive diagnosis” clinical criteria primary conditions

 � Study Site� Total

 � Mbarara Malamulo KCMC  

Condition N=147� N=120� N=34� N=301� 

Any AIDS-defining condition 55 (37.4%)� 6 (5.0%)� 7 (20.6%)� 68 (22.6%)� 

Unexplained severe wasting, stunting or severe malnutrition 
not responding to standard therapy� 52 (35.4%)� 8 (9.9%)� 3 (9.1%)� 63 (24.1%)� 

Pneumocystis pneumonia� 4 (2.7%)� 0 (0.0%)� 0 (0.0%)� 4 (2.1%)� 

HIV encephalopathy� 1 (0.7%)� 0 (0.0%)� 3 (8.8%)� 4 (2.0%)� 

Recurrent severe presumed bacterial �����������������������   ���������������������� infections (excluding 
pneumonia)� 1 (0.7%)� 0 (0.0%)� 0 (0.0%)� 1 (0.5%)� 

Extrapulmonary tuberculosis� 1 (0.9%)� 0 (0.0%)� 0 (0.0%)� 1(0.4%)� 

Chronic herpes simplex infection; (oralabial or cutaneous of 
more than one month’s duration or visceral at any  site)  1 (0.7%)� 0 (0.0%)� 0 (0.0%)� 1 (0.5%)� 

Oral thrush 46 (31.3%)� 60 (50.0%)� 17 (50.0%)� 123 (40.9%)� 

Severe pneumonia 40 (27.2%)� 10 (8.3%)� 23 (67.6%)� 73 (24.3%)� 

Severe sepsis 15 (10.2%)� 6 (5.0%)� 10 (29.4%)� 31 (10.3%)� 

Sepsis was the least frequent and had the lowest sensitivity and discriminating power
Oral thrush was the most frequent but mainly in children at the Malawi site  

Table 3:	 Performance of the WHO “presumptive diagnosis” algorithm in identifying requirement for ART (by study site)

Study Site� No.� 
Gold standard 

(DNA PCR + 
CD4%) positive� 

Sensitivity
 (95% CI)� Specificity (95% CI)� PPV� NPV� ROC -AUC� 

Mbarara 
(Uganda)� 

147� 71� 81.8 (70.7 - 89.9) 75.0 (63.7 - 84.2) 75.3% 81.4% 0.783 

KCMC (Tanzania)� 34� 20� 75.0 (50.9 - 91.3) 50.0 (23.0 – 77.0) 68.2% 58.3% 0.625 

Malamulo 
(Malawi)� 

120� 31� 35.5 (19.2 - 54.6) 91.0 (83.1 – 96.0) 57.9% 80.2% 0.632 

Overall 301� 122� 68.9 (59.8 - 76.9)� 81.0 (74.5 - 86.5)� 71.2%� 79.2%� 0.749� 

Overall sensitivity: 68.9%
Overall Specificity: 81%
Accuracy at distinguishing between those who do and do not need ART: 74.5% (Area under ROC: sensitivity vs 1-specificity)
Performance varied between sites (only 38/120 of children at Malawi site were HIV infected)

Table 4:	 Performance of the WHO “presumptive diagnosis” algorithm in identifying requirement for ART, by age groups

Age group 
(months)� No.� Sensitivity

 (95% CI)� 
Specificity
 (95% CI)� PPV� NPV� ROC-AUC� 

0-2.9� 69 66.7% (34.9 - 90.1) 80.7% (68.1 – 90.0) 42.1% 92.0% 0.737 

3-5.9� 75 57.6% (39.2 - 74.5) 92.9% (80.5 - 98.5) 86.4% 73.6% 0.752 

6-8.9� 67 71.4% (51.3 - 86.8) 79.5% (63.5 - 90.7) 71.4% 79.5% 0.755 

9-11.9� 37 72.0% (50.6 -  87.9) 91.7% (61.5 - 99.8) 94.7% 61.1% 0.818 

12-14.9� 31 81.3% (54.4 – 96.0) 60.0% (32.3 - 83.7) 68.4% 75% 0.706 

15-17.9� 22 75.0% (34.9 - 96.8) 64.3% (35.1 - 87.2) 54.5% 81.8% 0.696 

Overall� 301� 68.9% (59.8 - 76.9) 81.0% (74.5 - 86.5) 71.2% 79.2% 0.749 

Performance was best for age range 6 –12 months; highest between 9 – 12 months

Table 5:	 Utility of advanced maternal disease as an  “additional  presumptive criteria factor” in identifying requirement for ART 

Characteristic Sensitivity Specificity PPV NPV ROC-AUC 

Advanced maternal disease 33.6% (25.3 - 42.7) 47.5% (40.0 - 55.1) 30.4% 51.2% 0.405 

Maternal WHO stage 3 or 4 32.0% (23.8 – 41.0) 53.1% (45.5 - 60.6) 31.7% 53.4% 0.425 

Maternal CD4<250 31.1% (23.1 - 40.2) 64.2% (56.8 - 71.3) 37.3% 57.8% 0.477 

Maternal WHO 
Stage 3/4 & CD4<350 23.8% (16.5 - 32.3) 70.4% (63.1 – 77.0) 35.4% 57.5% 0.471 
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Figure 1:	 Distribution of study subjects

Infants <18 months screened for HIV: 1118
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Number enrolled: 317

Number with complete results, in analysis: 301

HIV-antibody negative (not eligible): 751
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Incomplete results: 16
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