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IRR; incidence rate ratio.  All variables are time-updated except *included as a time-updated covariate for non-ADIs and a 
fixed covariate at baseline for ADIs.  Model also adjusted for calendar year of follow-up, CD4 nadir, starting cART, region of 
Europe, gender, HIV exposure category and ethnic origin.  +Defined as <12 g/dl or < 14 g/dl for females and males respectively

Factors associated with development of ADI or non-ADI
Table 3

0.900.74–1.300.980.0171.06–1.861.40Duration with CD4<
200/mm3 (>2 vs < 2 yrs )

<0.00011.25–1.931.55<0.00011.73–2.582.11Anaemia+

<0.00011.43–1.641.540.00501.03–1.191.11HIV RNA (per log10 higher)
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0.610.63–1.350.900.00011.22–2.001.56Diabetes

0.0101.06–1.581.290.00071.13–1.601.35AIDS*
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BACKGROUND
There is a perception that diseases thought to be non-HIV related, such as 
non-AIDS malignancies, cardiovascular disease, renal disease and liver 
failure, are becoming increasingly common, but little is known about the 
incidence and risk factors for serious non-AIDS defining illnesses (non-ADI) 
in HIV infected patients.

PATIENTS
All patients in the EuroSIDA study with prospective follow-up after 1 January 
2002 were included in analyses.

METHODS
The incidence of non-ADI (malignancies, end-stage renal disease [ESRD], 
liver failure [grade III/IV hepatic encephalopathy, death from liver-related 
disease], pancreatitis, cardiovascular disease [acute myocardial infarction 
or stroke; CVD]) after 1/1/02 was investigated and compared to the 
incidence of ADIs; poisson regression was used to investigate factors 
associated with non-ADI and ADI.  Person-years of follow-up (PYFU) accrued 
from later of 1/1/02 or recruitment to the study (baseline) until development 
of either an ADI or a non-ADI.  Recurrences of ADI or non-ADI were excluded 
from analyses.

RESULTS
10,341 patients were included in the study, as described in Table 1.

There were 684 non-ADIs (incidence 16.5 per 1,000 PYFU; 95% CI 15.3-17.7), 
and 641 ADIs (incidence 15.5 per 1,000 PYFU; 95% CI 14.3-16.7); 316 (46.5%) 
and 219 (34.5%) patients died respectively. The frequency of non-ADI and 
ADI are shown in Figure 1; the most common non-ADI were malignancies, 
CVD and liver failure, of ADIs were oesophageal candidiasis, PCP and 
pulmonary tuberculosis.   
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The characteristics of the patients at diagnosis of the ADI and non-ADI are 
shown in Table 2.

The incidence of non-ADI was markedly lower at lower current (or latest) 
CD4 counts and was similar to, or exceeded, the incidence of ADI at all 
current CD4 counts > 100/mm3 (Figure 2).

Table 3 shows the adjusted incidence rate ratios for developing a non-ADI 
or an ADI.  Co-infection with hepatitis B, C, having diabetes, hypertension, 
being a current smoker or having anaemia all significantly increased the 
incidence of non-ADIs.  A patient with a current (i.e. latest) CD4 count twice 
the level of a comparable patient had a 23% lower incidence of a non-ADI.  
Increased duration of immunosupression with a CD4 count <200/mm3 was 
also associated with an increased incidence of non-ADIs.

In contrast, diabetes, hypertension and hepatitis B or C co-infection were 
not associated with developing an ADI.  Current viral load and current CD4 
count were much stronger markers for developing an ADI and duration of 
immunosupression was not related to the incidence of ADI after 
adjustment.  

CONCLUSIONS
Non-ADIs were more common than ADIs in the cART era, they have 
considerably mortality and should be routinely reported in clinical 
trials and observational studies.  The risk factor profile for non-ADIs
was diverse with multiple potentially modifiable immunodeficiency 
and lifestyle-related risk factors. Evidence on the impact of 
modifying these factors on the risk of non-ADI is an important but 
unmet research need. 
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Baseline characteristics of 10,341 patients

Gender Male

Exposure Group Homosexual

IDU

Heterosexual

Exposure to ARVs ARV naive

cART

CD4 (/mm3)

CD4 nadir (/mm3)

HIV RNA (log10copies/ml)

Age (years)

Baseline (month/year)

N %

7675

4182

2372

3079

1261

8536

Median

405

166

1.90

40.0

1/02

74.3

40.4

22.9

29.8

12.2

82.6

IQR

250 – 591

67 – 286

1.69 – 3.41

34.5 – 46.9

1/02 – 12/03

Table 1

Non-ADIs and ADIs diagnosed during follow-up

Non-ADIs (N=684) ADIs (N=641)

Figure 1

Rec. herpes KS NHL
Expul TB Wasting Pulm TB
PCP Oes. can Other

ESRD Pancreatitis

Liver failure CVD
Malignancy

Characteristics at date of diagnosis

Started cART

Prior AIDS diagnosis

Hepatitis B co-infection

Hepatitis C co-infection

Diabetes

Hypertension

Current smoker

Anaemia*

CD4 (/mm3)

Viral load     (log10copies/ml)

Age (years)

Non-ADI (N=684) ADI (N=641)
N % N % 

Median Median

627

309

70

218

80

251

339

229

328

1.77

47.7

92.2

45.4

10.3

32.1

11.8

36.9

49.9

33.7

IQR

177 – 533

1.69 – 3.52

41.8 – 56.6

521

258

47

200

27

111

282

219

198

4.08

41.1

82.2

40.7

7.4

31.6

4.3

17.5

44.5

34.5

IQR

63 – 370

1.92 – 5.11

34.9 – 47.4

*Defined as <12 g/dl or < 14 g/dl for females and males respectively

Table 2
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