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Four common causes of OI, 
under surveillance in South Africa, 2006 - 2008 

• Cryptococcus neoformans (C)
• Pneumocystis jirovecii (PCP)
• Streptococcus pneumoniae (SP)
• Non-typhoid Salmonella enterica (invasive) (NTS)



Objectives and Methods
Source data 2006 - 2008: 

This work has been supported by the NICD/ NHLS & by 
cooperative agreements from the Centers for Disease Control and Prevention.



Objectives and Methods

enhanced sites cases
• HIV – prevalence
• known HIV – diagnosis  
• case-fatality ratio
Excel 2003 and Stata 10.0

ALL cases
• age-gender distribution
• incidence rate 2007

For general population
For HIV+ population

Extrapolation: we assume that age-specific HIV-status  
amongst cases without HIV data was the same as that 
amongst those with data on HIV-status.

Type: secondary analysis 

Invasive non-typhoid Salmonella
2808

Invasive non-typhoid 
Salmonella enhanced sites

1569  (56%)

Non-enhanced 
cases 1239

Enhanced with case-
report form 
1383  (88%)

Without case-report
form 186

http://www.actuarialsociety.org.za/Models-274.aspx
http://www.statssa.gov.za/publications/populationstats.asp



Summary cases C, PCP, SP and NTS, 
South Africa, 2006 - 2008

Results

CFR = Case-fatality ratio

incidence HIV-prevalence CFR
ALL enhanced (per 100,000) % (n/N) % (n/N)

Cryptococcus neoformans 21824 5261 15.1 99 (4336/4387) 32 (1654/5195)

Pneumocystis jirovecii 847 255 92 (216/236) 36 (88/245)

Streptococcus pneumoniae 13632 5565 9.5 79 (3205/4037) 28 (1527/5528)

invasive non-typhoid Salmonella 
enterica 2808 1383 1.9 84 (952/1138) 29 (393/1348)

CASES (N)

C: Cryptococcus neoformans, PCP: Pneumocystis jirovecii, 
SP: Streptococcus pneumoniae, NTS: invasive non-typhoid Salmonella enterica 



Age-gender specific incidence Cryptococcus neoformans, 
South Africa, 2007

(N=7216)
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C: Cryptococcus neoformans, PCP: Pneumocystis jirovecii, 
SP: Streptococcus pneumoniae, NTS: invasive non-typhoid Salmonella enterica 



Age-gender specific incidence Streptococcus pneumoniae, 
South Africa, 2007

(N=4734)
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C: Cryptococcus neoformans, PCP: Pneumocystis jirovecii, 
SP: Streptococcus pneumoniae, NTS: invasive non-typhoid Salmonella enterica 



Age-gender specific incidence invasive non typhoid 
Salmonella enterica, 
South Africa, 2007

(N=890)
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C: Cryptococcus neoformans, PCP: Pneumocystis jirovecii, 
SP: Streptococcus pneumoniae, NTS: invasive non-typhoid Salmonella enterica 



Age-gender distribution for PCP cases, 
South Africa, 2006 – 2008

(N=255)

female
male

F:M 1.8

0

50

100

150

200

< 5 5 - 9 10 -14 15 - 19 20 - 24 25 - 29 30 - 34 35 - 39 40 - 44 45 - 49 50 - 54 55 - 59 ≥ 60

Age category (Years)

N
um

be
rs

C: Cryptococcus neoformans, PCP: Pneumocystis jirovecii, 
SP: Streptococcus pneumoniae, NTS: invasive non-typhoid Salmonella enterica 



Incidence of C, SP and NTS according to HIV status, South 
Africa, 2007

< 5 yrs. 25 - 44 yrs. < 5 yrs. 25 - 44 yrs.

Cryptococcus neoformans 18 153 1.3 39

Streptococcus pneumoniae 625 45 32 12.8
invasive non-typhoid 
Salmonella enterica 93 10 6.1 2.6

HIV-positive population general population
INCIDENCE (per 100,000 population)

C: Cryptococcus neoformans, PCP: Pneumocystis jirovecii, 
SP: Streptococcus pneumoniae, NTS: invasive non-typhoid Salmonella enterica 



HIV prevalence amongst C, PCP, SP and NTS cases, by 
age category, South Africa, 2006 - 2008
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Percentage of C, PCP, SP and NTS cases with known HIV-
positive status prior to current admission, South Africa, 

2006 - 2008

% (n/N)
Cryptococcus neoformans 80 (3445/4333)

Pneumocystis jirovecii 54 (115/215)

Streptococcus pneumoniae 65 (2062/3199)

invasive non-typhoid Salmonella enterica 72 (687/952)

Percentage cases with known HIV-
positive status prior to current 

admission

C: Cryptococcus neoformans, PCP: Pneumocystis jirovecii, 
SP: Streptococcus pneumoniae, NTS: invasive non-typhoid Salmonella enterica 



Case-fatality ratio (CFR) of C, PCP, SP and NTS cases by 
HIV status, South Africa, 2006 - 2008

* = statistically significant

children under five years old

38/186*

23/67

172/849

8/19

11/133
2/15 82/508

0/3
0

10

20

30

40

50

Age (Years)

C
as

e-
fa

ta
lit

y 
ra

tio
 (%

)

CFR HIV+ (%) 42 34 20 20

CFR HIV- (%) 0 13 16 8

Cryptococcus 
neoformans 

Pneumocystis 
jirovecii

Streptococcus 
pneumoniae

non-typhoid 
Salmonella 



Case-fatality ratio (CFR) of C, PCP, SP and NTS cases by 
HIV status, South Africa, 2006 - 2008

* = statistically significant

patients of five years and older
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Conclusions
• for SP, NTS and PCP, peaks in case numbers were 

seen in children <5 years and adults aged 26-45 years, 
while the majority of cases of C occurred amongst adults

• for all pathogens, more than 90% of patients aged 26-45 
years were HIV-infected: 98% (PCP) and 99% (C), 
higher than 19% in the community for same age group

• smaller proportions of children than adults are HIV-
infected, however high compared to estimated 5% in 
children < 5 years in the community

1. http://www.statssa.gov.za/publications/populationstats.asp



Conclusions
• for all pathogens, in-hospital mortality is more than 25% 

and over 60% die within 7 days for SP, C, NTS

• short survival of C and PCP cases and difficulties in 
follow-up underestimates mortality among those cases

• in Uganda, prospective studies have reported over 50% 
6-month mortality with therapy assumption of 70% 3-
month CFR is not unreasonable

1. Kambugu, A., D. et Al., Clin. Infect. Dis. 2008
2. Longley N. et Al., Clin. Infect. Dis. 2008
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