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Background |

e Severaltrials have demonstrated that most HIV-positive individuals
maintain a relative stable renal function in the cART era

e Studying those who do progress from a normal renal function is,
however, still warranted and should be carried out in large cohort
settings due to the low frequency




Background Il

e Anormal age-related decline in eGFR is ~1 ml/min/1.73m? /year

* A number of definitions for an abnormally rapid deterioration in
renal function, Rapid Progression (RP), have been suggested;

e doubling of creatinine levels in <4 weeks®
* >50% decrease in baseline eGFR?
e annual eGFR decline »3 ml/min/1.73m2 37

However, still unclear whether:

— the annual changes should be average (all eGFRs) or
absolute (difference between first and last eGFR)

— how long the decline should be sustained to be a RP
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Background il

* InD:A:D the interest for RP arose during another project where eGFR
slopes were investigated

e Asizable number of patients had a sustained fast declining renal
function over time

CKD is defined as confirmed eGFR<60 ml/min/1.73m2 (> 3 months)
whereas RP is more dynamic and describes a steep and above
normal annual eGFR slope - supplement to the CKD definition
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Purpose

The purpose of this exploratory study was to develop a definition
of RP that could capture individuals at the highest risk of a
sustained deterioration of renal function from initial normal levels
(eGFR 90 ml/min/1,73m?)




Hypothesis

e Only using annual absolute decline (difference between first
and last eGFR per year) may be too restrictive for a RP definition

* An annual average decline (based on all eGFRs during FU) to
define RP may not reflect a sustained decline properly in that
negative changes might be compensated by positive changes
in renal function

» Therefore, our proposed primary definition of RP will combine
absolute and average annual decline during FU




Methods

eGFR was calculated via the Cockcroft-Gault (CG) equation

As the optimal RP cut off is unknown, we used a restrictive cutoff of
> 5 ml/min/1,73m?2 to avoid noise and to catch only the clinically most
relevant cases

For our primary analyses we identified patients with

— eGFR>9o ml/min/1,73m2 after 2004 (where creatinine was first
collected routinely in D:A:D)

— 24 consecutive years of FU between 2004-2010
— 23 eGFR measurements annually
These patients were then assessed for two RP definitions




D:A:D .
RP definitions
RP definition A (primary definition)

An average annual eGFR decline >5 ml/min/1,73m? over the 4 year
FU period (220 ml/min/1,73m2in total )

An absolute eGFR decline 5 ml/min/1,73 m2in 2 consecutive years
>3 eGFR measurements/year
An eGFR level at the end of the 4 year FU <9o ml/min/1,73m?

RP definition B (secondary definition)

e Asfor RP def A, except the annual decline must be an absolute
decline of 5 ml/min/1,73 m2in each of the 4 consecutive years” FU

Def A: Def B:
First eGFR>90 First eGFR=90

120 Average slope during FU >5 peryear Absolute decline =5 in all years of FU
Absolute decline >5 in 2 consecutive years Last eGER <90

Last eGFR <90

years of FU years of FU




Methods continued

Analyses were repeated using
* Ashortened FU of 2 and 3 years instead of 4
e Replacement of 23 with =2 eGFR measurements/year
e A composite endpoint with RP or all cause mortality

Additional investigation included
* Number of RP that progressed to confirmed CKD

* Level of last eGFR ever measured to test possible leveling of in
renal function after RP

The association between RP and very well documented traditional
renal risk factors (diabetes, age, hypertension) was assessed using
Logistic Regression




all pt.s
eGFR > 90

pt.s3yrs FU
>2 eGFR

Patient characteristics

RP def A 3yrs
FU >2 eGFR

Total

21700 (100%)

10530 (100%)

324 (100%)

Race

White

47%

47%

590/0

Gender

Male

730/0

730/0

/2 %

HIV risk
group

Homo-
sexual

44%

45%

Diabetes

Yes

3 %

4%

Age

Y50YIS

10%

11%

AIDS
diagnosis

Yes

22%

25%

Hepatitis C

Yes

170/0

170/0

Hypertension

Yes

12%

130/0




Table 1: logistic regression (adjusted)*- Rapid progression

2 3 eGFR measurements/year 2 2 eGFR measurements/year
RP definition A RP definition B RP definition A RP definition B
RP/total
> 4 included 95/2952 (3.2%) 9/2952 (0.3%) 223/ 6739 (3.3%) 3416739 (0.5%)
;rs 2.65 2.13 2.50
FU Age (>50) |(1.64-4.30)| <0.0001 * " (1.52-2.98) | <0.0001 |(1.10-5.67) | 0.02
Hyperten- 1.60 1.48 0.94
sion (0.97-2.64)| 0.07 * " (1.06-2.10) | 0.03 [(0.35-2.51)| 0.91
RP/total
> 3 included 165/5378 (3.1%) 78/5378  (1.5%) 324/10530 (3.1%) | 160/10530 (1.5%)
yrs 2.21 3.20 2.12 2.93
Fu |Age (>50) |(1.52-3.23)| <0.0001 |(1.93-5.32)| <0.0001 | (1.60-281) | <0.0001 | (2.02-4.25) | <0.0001
Hyperten- 1.85 1.30 1.46 0.78
sion (1.27-2.71)| 0.002 [(0.73-2.30)] 0.37 |(1.09-195)| 0.01 |(0.48-1.27)| 0.33
Rp/total
> 9 included 297/9338 (3.2%) 399/9338 (4.3%) 531/15051 (3.5%) 683/ 15051 (4.5%)
;rs 2.33 2.61 2.38 2.69
FU Age (>50) | (1.76-3.09) | <0.0001 | (2.05-3.32)| <0.0001 | (1.91-2.97) | <0.0001 | (2.22 - 3.26) | <0.0001
Hyperten- 1.36 1.26 1.16 1.13
sion (1.00-1.85) | 0.05 (0.96-1.65)| 0.1 (091-1.48) | 025 |(0.91-1.41)| 0.26

* Adjusted for diabetes but due to very few events, results not shown. ** Too few events




D:A:D

RP and progression to incident CKD

Neither specificity /sensitivity can be assessed
Instead we tested if RPs progress to incident CKD

Requirements

Excluded from
analysis

CKD among
RP def A

CKD among
non-RP def A

3 years FU and
2 eGFR

25/11170

(O .2 0/o)

22/324
(6.8%)

47/10206
(0.50/0)

3 years FU and
3 eGFR

47/16322
(0.3%)

15/165
(9.1%)

32/5213
(O .6 0/o)

4 years FU and
2 eGFR

47114961
(0.3%)

19/223
(8 - 5) %

28/6516
(O . 40/0)

4 years FU and 3
eGFR

65/18748
(0. 40/0)

11/95
(11.6%)

18/2857
(O .6 0/o)

* 90% experiencing RP did not reach CKD with a 5 year median FU

* As this decline is substantial inadequate FU could be an explanation

« Alternatively this could be caused by levelling off in renal function due to
interventions, longer FU may provide this answer




Level of last eGFR recorded for RPs

>90 80-90 70-80 60-70 50-60 40-50 30-40 <30

119 85 67 32 15 2 3 1
(37%) (26%) (21%) (10%) (5%) (0,6%) (0,9%) (0,3%)

PID no. 17233 with eGFR levelling off

A~

RP def fulfilled




D:A:D

Discussion

Def A or B

RP def A combines absolute and average decline; is based on all
eGFRs, has more significant risk factor associations and is less
restrictive for longer FU

Frequencies of RP were more stable for def A
More RP progressed to incident CKD with def A

Number of measurements

» >3 ratherthan =2 eGFR measurements/year provides a more

precise slope, slightly stronger risk factor associations and more
incident CKD

* However, more pts are eligible for analyses using >2 eGFRs
e 22 measurements are more applicable in routine clinical care

Length of FU

* The optimal length of FU could not be definitively determined,
but 3 years appears preferable with regards to number of events




Limitations

No information on proteinuria

By intention only very well documented risk factors were used to
develop the RP definition. This, however, poses a risk for
unmeasured confounding (especially HIV related factors)

Possible selection bias;

e 21,000 had eGFR>90 ml/min/1.73m?, but fewer were eligible for
the individuals analyses

* Those with a progressive renal disease have more
measurements and are more likely to be included in analyses;
however, with our recommendation only 324 of ~11,000 eligible
patients were RPs

Missing information on ethnicity for 43%




Conclusions and perspectives

* Inthis exploratory study, we aimed to develop a definition for RP that
was neither too restrictive nor too loosely defined

* In future analyses D:A:D will use
e RP definition A
e 3years of FU
e 2 eGFR measurements/year
to investigate the association between RP and HIV related risk factors

* The frequency of RP from normal renal function was ~3%
e Of these ~7% progressed to CKD during a 5 years median FU

e We suggest using this RP definition as a supplement to the CKD
definition to also include a dynamic tool in the investigation of renal
function decline
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