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Background

• In the absence of information on proteinuria or renal morphology,  chronic 

kidney disease (CKD) can be defined as glomerular filtration rate (GFR) 

<60mL/min/1.73m2 for >3 months1

• The  Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) formula  

was developed to more accurately estimate GFR2 

1NKF KDOQI Clinical Practice Guidelines for Chronic Kidney Disease
2Ann Intern Med. 1999;130:461-470

Stage Description GFR (mL/min/1.73m2)

1 Kidney damage with normal or ↓GFR ≥90

2 Kidney damage with mild  ↓GFR 60-89

3 Moderate ↓GFR 30-59

4 Severe ↓GFR 15-29

5 Kidney failure <15 or dialysis



Kidney Disease in HIV

• Based on the presence of ↓GFR and/or proteinuria, CKD 

affects 15-20% HIV infected individuals1

• End stage renal failure (ESRF) prevalence has increased in the 

HAART era, 0.31% in the UK2

• A number of factors are associated with developing CKD3,4

– HIV-related: 

• CD4 <200, AIDS

• Exposure to indinavir, tenofovir, and atazanavir 

– Non-HIV related:

• Age, diabetes, hypertension 

1Curr Opin Infect Dis 2009, 22:43-48
2AIDS 2009, 23: 2517 
3AIDS 2004, 18: 2171
4AIDS 2007, 21: 1119

Aims

• To assess the impact of baseline renal function on 

mortality and progression to severe CKD (stage 4/5)

• To compare estimates of the prevalence of CKD, and 

the prognostic value of this when estimated using 

the MDRD and CKD-EPI formulae in an HIV infected 

population



Methods -1

• UK Collaborative HIV Cohort (CHIC) Study 

– Ongoing observational cohort initiated in 2001

– Dataset includes clinical data collected as part of routine HIV 
care; current dataset includes data on 32,607 patients seen 
from 1996-2008 from 11 UK centres

• Inclusion criteria

– Adults (>16 yrs) with at least one creatinine level ≥ 3 months 
after HIV diagnosis (n=19,111)

• Baseline renal function determined on the basis of the first 
available eGFR > 3months after HIV diagnosis1

1CID 2008:47

Methods -2

• GFR was estimated using MDRD and CKD-EPI and stratified by 
stage of CKD

– 1 (≥90), 2 (60-89), 3 (30-59), 4 (15-29), and 5 (<15 mL/min/1.73m2) 

– Stage 2  was further divided into 75-89 and 60-74 mL/min/1.73m2

• Stage 4/5 or severe CKD was defined as an eGFR <30 
mL/min/1.73m2 for >3 months

• Statistical methods used include

– Kappa statistics
– Kaplan-Meier graphs
– Cox regression for mortality
– Competing-risk regression for progression to severe CKD, 

allowing for competing risk of mortality



Patient characteristics at baseline

Total N (%) 19,111 (100)

Male N (%) 15,094 (79)

Ethnicity N (%) Black 4,640 (24)

White/Other 14,471 (76)

Hepatitis B surface antigen positive N (%) 1,097 (6)

Hepatitis C antibody positive N (%) 1,333 (7)

CD4 cell count (cells/mm3) Median (IQR) 352 (212, 520)

Viral load (copies/ml) Median (IQR) 1995 (50, 32154)

eGFR-MDRD ml/min/1.73m2 Median (IQR) 95 (83, 108)

eGFR-CKD-EPI ml/min/1.73m2 Median (IQR) 100 (87, 112)

On cART N (%) 12,034 (62)

–Median time from HIV diagnosis to baseline eGFR was 4 [3, 9] months

–Median follow up was 5.7 [2.7-9.1] years 

–1,837 (9.6%) died

–79 (0.41%) progressed to stage 4/5 CKD

Baseline eGFR using MDRD and CKD-EPI

GFR mL/min/1.73m2 MDRD n (%) CKD-EPI n (%)

≥90 11,628 (60.8) 13,584 (71.1)

89-75 5,227 (27.4) 3,948 (20.7)

74-60 1,808 (9.5) 1,199 (6.3)

59-30 341 (1.8) 290 (1.5)

29-15 48 (0.3) 45 (0.2)

<15 44 (0.2) 45 (0.2)
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Adjusted mortality hazard ratios (95% CI) 

stratified by baseline eGRF

MDRD CKD-EPI

Baseline eGFR 

mL/min/1.73m2 Adjusted1 HR (95%CI) P Adjusted1 HR (95%CI) P

≥≥≥≥90 1 1

60-89 0.93 (0.84, 1.02) 0.13 1.02 (0.92, 1.13) 0.75

30-59 1.98 (1.53, 2.56) <0.001 2.24 (1.72, 2.94) <0.001

15-29 5.31 (3.13, 9.01) <0.001 5.25 (3.04, 9.08) <0.001

<15 6.69 (4.07, 11.00) <0.001 6.90 (4.20, 11.33) <0.001

1 Estimates were adjusted for gender, ethnicity, age at entry to cohort, and AIDS, CD4 cell 

count and cART at baseline 
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Factors associated with progression to stage 4/5 CKD

MDRD CKD-EPI

Baseline eGFR 

mL/min/1.73m2 Adjusted SHR (95%CI) P Adjusted SHR (95%CI) P

≥90 1 1

89-75 3.50 (0.98, 12.6) 0.054 2.17 (0.61 ,7.7) 0.23

74-60 11.86 (3.2, 44.5) <0.001 14.00 (4.6, 43.1) <0.001

59-30 140.9 (42.4, 463.1) <0.001 115.9 (42.1, 319.6) <0.001

Ethnicity

Black 3.38 (1.58, 7.25) 0.002 2.52 (1.20, 5.28) 0.01

CD4 cell count1 (cells/mm3) 0.95 (0.87, 1.04) 0.27 0.95 (0.86, 1.03) 0.26

Estimates were adjusted for all the variables in table

SHR= Sub-hazard ratios, CI=Confidence intervals
1per 50 cell  increase
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Summary

• Severe CKD is strongly associated with subsequent mortality 

risk

• Those with baseline eGFR values <90 mL/min/1.73m2 are at 

increased risk of progression to severe CKD 

• CKD-EPI is more restrictive when describing the severity of 

CKD, however, mortality and progression to severe CKD was 

similar for patients stratified by eGFR using both methods



Discussion 

• Limitations of study

– Baseline eGFR at 3 months excludes patients with ARF, who 
may have had CKD and died within 3 months

– Analysis of clinical outcomes with renal disease is limited by 
the observational nature of the data, selection bias and loss 
to follow-up

– MDRD and CKD-EPI are not validated for this population

– No available proteinuria data limits interpretation Stage 1/2 
CKD

• Data suggest monitoring of patients with reduced eGFR (<90 
mL/min/1.73m2) may be warranted to reduce the risk of 
progression to severe CKD
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Agreement between MDRD and CKD-EPI 

formulae

eGFR-MDRD

eGFR-

CKD-EPI

≥≥≥≥90 89-75 74-60 59-30 29-15 <15 Total

≥≥≥≥90 11,628 1,956 0 0 0 0 13,584

89-75 15 3,255 678 0 0 0 3,948

74-60 0 16 1,118 65 0 0 1,199

59-30 0 0 12 276 2 0 290

29-15 0 0 0 0 45 0 45

<15 0 0 0 0 1 44 45

Total 11,643 5,227 1,808 341 48 44 19,111

• Good agreement was observed between eGFR MDRD and eGFR 

CKD-EPI (kappa 72%; 95% CI: 70%, 73%)
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