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BACKGROUND

The incidence and risk of ADEs at CD4 <200/mm3 is well described, less information is

available about the incidence or risk of ADEs at a higher CD4; specifically whether the risk

continues to decrease at CD4 >500/mm3. Identification of a possible threshold of

immunodeficiency above 500/mm3 has important implications for patient management.

AIMS

• Describe the incidence of specific ADEs at a CD4 of 200/mm3 or higher

• Determine the factors associated with developing a new ADEs at a CD4 of 500/mm3 or

higher

• Investigate the potential threshold at which no further increases in CD4 reduce the risk of

ADEs

METHODS

COHERE is a collaboration of 33 cohorts from across Europe, established in 2005 with the

aim of conducting epidemiological research on the prognosis and outcome of HIV-positive

persons that require a large sample size. Baseline was defined as the first CD4 >200/mm3

measured after 1/1/1998; PYFU were allocated to CD4 strata (200-349, 350-499, 500-749,

750-999 and >1000/mm3) and the individual ADEs allocated to the stratum they occurred in.

Recurrences of the same ADE were excluded. Poisson regression was used to model risk of a

new ADE in patients with a current CD4 >500/mm3. Baseline for this analysis was the first

CD4 count >500/mm3 measured after 1/1/98.

RESULTS

Characteristics at baseline of 207539 included patients are shown in Table 1; 149730

patients were included in the analysis focused on patients with CD4 >500/mm3.

12135 ADEs were diagnosed at a CD4 count >200/mm3 (Figure 1). The most common ADE

was oesophageal candidiasis (n=1629, 13.4%), followed by Kaposi’s sarcoma (n=1323, 10.9%)

and pulmonary tuberculosis (n=1263, 10.4%).

Incidence rates of new ADEs declined from 20.5 per 1000 PYFU, 95% CI 20.0 – 21.1 in

patients with a current CD4 200-349/mm3 to 4.1 per 1000 PYFU (95% CI 3.6 – 4.6) in patients

with a current CD4 >1000/mm3.
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The number of events, PYFU and event rates within CD4 strata are shown for each ADE in Figure

2, Four ADEs, oesophageal candidiasis (1.4; 95% CI 1.3 – 1.5), Kaposi’s sarcoma (1.2; 95% CI 1.1 –

1.2), pulmonary (1.1; 95% CI 1.0 – 1.2) and extrapulmonary tuberculosis (1.1; 95% CI 1.0 – 1.1)

had overall incidence rates >1 per 1000 PYFU.

Factors associated with the development of a new ADE at a current CD4 >500/mm3 are shown in

Table 2. Compared to patients with a CD4 of 750-999/mm3, those with a current CD4 of 500-

749/mm3 had a significantly higher rate of new ADEs (aIRR 1.22; 95% CI 1.11-1.35) while those

with a CD4 of >1000/mm3 had a similar rate.

Among patients with a current CD4 between 500-749/mm3, a 50/mm3 lower CD4 was associated

with a 5% increased rate of a new ADE (aIRR 1.05; 95% CI 1.02–1.09, p=0.0013), while in those

with a CD4 of 750-999/mm3, and >1000/mm3, there was no evidence that a lower CD4 within

these strata was associated with an increased rate (aIRR 1.00 and 1.01 respectively).

Results of various sensitivity analyses are shown in Table 3. In an analysis limited to those with

only definitive diagnoses, there was a 25% increased rate in those with a current CD4 of 500-

749/mm3. In patients on cART and with a current viral load < 400 copies/ml, there was a 22%

increased rate comparing those with current CD4 of 500-749/mm3 to 750-999/mm3. This

increased rate was somewhat higher for malignant ADEs than for non-malignant ADEs.

CONCLUSIONS

The incidence of specific ADEs varied widely among patients with current CD4 200-499/mm3 and

was generally low among all patients at higher CD4. Compared to those with a current CD4 of

750-999/mm3, the rate was significantly increased in those with a CD4 500-749/mm3 and was

similar in those with a current CD4 of >1000/mm3.

Within CD4 count strata 750-999 and >1000/mm3, there was no evidence of a decreasing

incidence rate of new ADEs as CD4 increased within the strata.

Results were similar in those on cART with viral suppression and for malignant and non-malignant

events, suggesting immune mediated mechanisms rather than HIV replication are responsible for

this increased rate and that persons with HIV infection are not fully immune reconstituted until

the CD4 increases above 750/mm3.
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Patient characteristics at baseline;

COHERE collaboration 1998-2010* 

Table 1

*Baseline defined as first CD4 >200/mm3 (or >500/mm3) after 1 January 1998.  MSM; men who have sex with men.  IDU; intravenous drug 

user. aViral load data available for 200827 (96.7%) and 145529 (97.2%) respectively.

CD4>200/mm3 CD4>500/mm3

All (N, %) 207539 100 149730 100

HIV transmission MSM 83831 40.4 64929 43.4

Group Male IDU 21973 10.6 14247 9.5

Female IDU 8526 4.1 6066 4.1

Male heterosexual 31913 15.4 20763 13.9

Female heterosexual 41682 20.1 30546 20.4

Male other 13300 6.4 8823 5.9

Female other 6314 3.0 4356 2.9

Prior AIDS 39968 19.3 26931 18.0

VL < 400a 66370 33.1 76989 52.9

On cART at baseline 92053 44.4 86122 57.5

Median IQR Median IQR

CD4 378 265–548 580 530–680

Viral loada 3.30 2.55–4.44 2.60 1.70–3.74

Baseline 12/01 7/98–11/05 12/02 7/99–7/06 

Age 36.5 31.0–43.1 37.2 31.5–43.8

CD4 at diagnosis of AIDS defining events
Figure 1
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MAC; mycobacterium avium complex.  PCP; pneumocystis jiroveji pneumonia.  TOX; toxoplasmosis of the brain.  PML; progressive multifocal leukoencephalopathy.  CANO; 

oesophageal candidiasis.  WAS; HIV wasting syndrome.  MCX; extrapulmonary tuberculosis.  CMVR; cytomegalovirus retinitis.  MCP; pulmonary tuberculosis.  NHG; non-

Hodgkin’s lymphoma.  CRCO; cryptococcosis.  BCNE; recurrent bacterial pneumonia. KS; Kaposi’s sarcoma.  CRSP; cryptosporidiosis.  DEM; HIV encephalopathy.  CRVC; 

cervical cancer.  OTH; other diagnoses occurring in < 50 patients.  CMVO; cytomegalovirus (not retinitis).  HERP; recurrent herpes

Incidence rate of ADEs in CD4 specific stratum
Figure 2

CANO; oesophageal candidiasis. KS; Kaposi’s sarcoma. MCP; pulmonary tuberculosis. NHG; non-Hodgkin’s lymphoma. MCX; extrapulmonary tuberculosis. BCNE; recurrent 

bacterial pneumonia. PCP; pneumocystis jiroveji pneumonia. HERP; recurrent herpes. DEM; HIV encephalopathy. CRVC; cervical cancer. OTH; other diagnoses occurring in 

<50 patients. WAS; HIV wasting syndrome. PML; progressive multifocal leukoencephalopathy. TOX; toxoplasmosis of the brain. CMVO; cytomegalovirus (not retinitis). CRSP; 

cryptosporidiosis. MAC; mycobacterium avium complex. CMVR; cytomegalovirus retinitis. CRCO; cryptococcosis. 
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Factors associated with a new ADE while CD4 > 500/mm3

Table 2

MSM; men who have sex with men.  IDU; intravenous drug user.  *included as time-updated variable and includes follow-up time 

prior to baseline.  Adjusted additionally for region of origin and race, prior AIDS, date of baseline and use of cART at baseline

Univariate Multivariate

IRR 95% CI P IRR 95% CI p

Current CD4 500-749/mm3 1.36 1.23–1.49 <0.0001 1.22 1.11–1.35 <0.0001

750–999/mm3 1.00 - - 1.00 - -

>1000/mm3 0.95 0.82–1.10 0.46 1.00 0.86–1.16 0.96

HIV MSM 1.00 - - 1.00 - -

Transmission Male IDU 1.13 0.99–1.28 0.066 1.21 1.06–1.38 0.0054

Group Female IDU 1.50 1.28–1.77 <0.0001 1.62 1.37–1.92 <0.0001

Male heterosexual 0.86 0.76–0.97 0.015 0.84 0.74–0.96 0.0082

Female heterosexual 0.86 0.77–0.95 0.0043 0.90 0.80–1.01 0.076

Male other 0.87 0.72–1.04 0.13 0.88 0.73–1.06 0.16

Female other 1.14 0.90–1.43 0.28 1.23 0.97–1.54 0.086

Current VL <400 1.00 - - 1.00 - -

400 - 10000 1.28 1.16–1.42 <0.0001 0.91 0.78–1.05 0.19

>10000 2.60 2.36–2.85 <0.0001 1.68 1.45–1.95 <0.0001

Age Per 10 yr older 1.03 0.99–1.08 0.13 1.15 1.10–1.20 <0.0001

FU CD4 < 200* Per 10% longer 1.22 1.14–1.31 <0.0001 1.18 1.11–1.27 <0.0001

FU VL < 400* Per 10% longer 0.91 0.90–0.92 <0.0001 0.92 0.90–0.93 <0.0001

Factors associated with a new ADE event while CD4 > 500/mm3: 

Sensitivity analyses

Table 3

*Rate per 1000 PYFU.  CI; confidence interval.  aIRR adjusted incidence rate ratio.  +adjusted for HIV transmission category, region of origin, 

region of presentation, current viral load, age, baseline date, on cART at baseline, AIDS diagnosis at baseline, CD4 nadir, proportion of follow-up 

time with CD4 <200/mm3 and proportion of follow-up time with viral load < 400 copies/ml.  

Crude data Multivariate model+

Events PYFU Rate* 95% CI aIRR 95% CI P

Including definitive diagnoses only

500-749/mm3 851 354069 3.4 3.1–3.7 1.25 1.07–1.45 0.0039

750-999/mm3 250 138039 1.8 1.6–2.0 1.00 - -

>1000/mm3 113 64120 1.8 1.4–2.1 0.90 0.71–1.13 0.35

Viral load < 400 on combination antiretroviral therapy

500-749/mm3 1006 210658 4.8 4.5–5.1 1.22 1.07–1.38 0.0030

750-999/mm3 330 88750 3.7 3.3–4.1 1.00 - -

>1000/mm3 152 46085 3.3 2.8–3.8 0.89 0.74–1.09 0.26

Malignant ADEs

500-749/mm3 540 354069 1.5 1.4–1.7 1.57 1.28–1.92 <0.0001

750-999/mm3 122 138039 0.9 0.7–1.0 1.00 - -

>1000/mm3 61 64120 1.0 0.7–1.2 1.26 0.94–1.65 0.13

Non-malignant ADEs

500-749/mm3 1731 354069 4.9 4.7–5.1 1.15 1.03–1.27 0.010

750-999/mm3 526 138039 3.8 3.5–4.1 1.00 - -

>1000/mm3 204 64120 3.2 2.7–3.6 0.94 0.80–1.10 0.46
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