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Recommendations for Implementation 

of eGFR Reporting in Scotland

STRONGLY RECOMMENDED

1. All laboratories should report an estimated glomerular filtration rate (eGFR) whenever a serum/plasma creatinine is requested in a patient aged > 18 years

2. All laboratories should use the ID-MS traceable MDRD equation, in concert with the assay-specific adjustment factors (m,c) supplied and regularly updated by UK NEQAS (or equivalent):

      GFR = 175 x ((SCr-c)/(88.4 x m))-1.154 x age-0.203 x 0.742(if female) x 1.212(if black)

RECOMMENDED

3. eGFR should be reported to the nearest 1 ml/min/1.73m2
4. eGFR greater than 60 should not be reported, except as eGFR >60 ml/min/1.73m2
5. Clinical users should not directly calculate eGFR from the creatinine on their own computer systems

6. Laboratories should belong to an EQA scheme for eGFR reporting

SUGGESTED

7. Laboratories may choose to report the eGFR for non-black subjects only

8. Report comments may be useful and should be negotiated between local or regional nephrologists and laboratories

9. Education of local users about chronic kidney disease is important and is the shared responsibility of the laboratory and nephrology communities.

1.  All laboratories should report an estimated glomerular filtration rate (eGFR) whenever a serum/plasma creatinine is requested in a patient aged > 18 years.

· Because of the non-linear relationship between serum creatinine and glomerular filtration rate, and because of the impact of muscle mass on this relationship, serum creatinine is poorly interpreted as a marker of renal function.

· This leads to kidney disease being poorly recognised, and in some cases referred late to nephrology services, with resultant poorer outcomes and increased costs.

· The well-validated MDRD formula now allows glomerular filtration rate to be readily estimated from serum creatinine using variables available to the laboratory.

· The formula has been shown to perform poorly in children and should not be used. Paediatric nephrologists will be producing separate guidelines in the future, but currently suggest producing age-specific reference ranges. 

· The formula will also perform poorly in people with unusual body proportions e.g. amputees, quadriplegics. Caution should be exercised in interpretation of results.
· The formula has not been validated in the extreme elderly, but has been shown to be valid in 70-80 year olds. An upper age limit does not seem appropriate at the moment.

· Recently published UK guidelines on chronic kidney disease are based on the level of eGFR  (http://www.renal.org/CKDguide/ckd.html).

· The revised Quality Outcomes Framework of the General Medical Services contract for primary care requires GP’s to maintain a register of patients with an eGFR <60 ml/min/1.73m2, and comes into effect on 1st April, 2006.
· Whilst primary care is the main driver for this initiative, eGFR reporting may also identify chronic kidney disease amongst secondary care patients, who might otherwise not be identified. It may also improve the early recognition of acute renal failure, although clearly those patients are not in a steady state (a problem which affects eGFR and serum creatinine equally). Therefore, eGFR should be reported on all adult serum creatinines regardless of the source of the request.

· eGFR calculated in dialysis patients will give a spurious value. It is probably easiest for nephrologists to suppress those results in the electronic patient record, rather than at the laboratory computer level.

2. All laboratories should use the ID-MS traceable MDRD equation, in concert with the assay-specific adjustment factors (m,c) supplied and regularly updated by UK NEQAS (or equivalent):

      GFR = 175 x ((SCr-c)/(88.4 x m))-1.154 x age-0.203 x 0.742(if female) x 1.212(if black)

· Most laboratories in Scotland use Jaffe based methods to assay serum creatinine. The value reported is usually substantially higher than the true serum creatinine, because of the presence of interferences in serum. The impact of the interferences depends in part on the specific assay used and in part on the specific chemistry of the patient at that time. Similar issues apply to enzymatic methods, though to a lesser degree.

· For eGFR <30 ml/min/1.73m2, adjustment of the serum creatinine assay for interferences has minimal impact on the result of the eGFR and so laboratories can introduce reporting at this level without any major concerns.

· MDRD equation number 7, also known as the original MDRD equation, or the 6 variable MDRD equation (Levey AS et al. Ann Int Med 1999;130:461-70), incorporated serum urea and albumin, meaning that it was less reliable in inpatients, and also could not be calculated in the absence of a serum albumin, and has thus been generally discarded.
· The abbreviated, or 4 variable MDRD equation (Levey AS et al. J Am Soc Nephrol 2000;11:A0828) allows estimation of the eGFR even if albumin is not checked, with minimal impact on accuracy.
· If the abbreviated MDRD equation is implemented without adjusting the serum creatinine assay to be consistent with the original assay used to derive the equation, this can lead to under-estimation of the GFR, particularly in the 40-60 ml/min/1.73m2 range. For example, a 20mol/l bias from the original lab, led one population study to estimate the prevalence of moderate chronic kidney disease at 13%, compared to 4.3% when the assay was appropriately adjusted. Some assays may lead to over-estimation of the GFR.

· The ID-MS traceable MDRD equation (Levey AS et al. J Am Soc Nephrol 2005;16:69A),  allows for adjustment of the serum creatinine assay to a gold standard measure of serum creatinine (GC-MS) rather than to the original laboratory.
· UK NEQAS will calibrate their GC-MS creatinine assay against one of the three international reference GC-MS laboratories (Ghent) using the accepted international standard (NIST SRM 967). UK NEQAS is sending out pooled sera to laboratories which are part of the UK NEQAS eGFR scheme. They will derive a correction factor for each specific creatinine assay platform used in the UK from these results. This factor will be re-adjusted at a frequency yet to be determined (every 6 months?).

· Laboratories should continue to calibrate their creatinine assays in accordance with the manufacturer’s guidance. The factors are used in the ID-MS traceable MDRD equation, and not applied to the creatinine result itself. It should be appreciated that simple adjustments cannot remove the effect of interferences, but simply minimise their impact on eGFR within the relevant range. Continuing efforts to improve the creatinine assay are required of manufacturers. Nevertheless this approach will minimise the risk of over-reporting of renal disease, and allow comparability between the regions of Scotland.

· So-called ID-MS traceable creatinine assays still require this approach, as they differ substantially from genuine GC-MS measurements.

3. eGFR should be reported to the nearest 1 ml/min/1.73m2
· Reporting eGFR to one or more decimal places would spuriously imply higher precision than can be obtained.
· Serum creatinine should be reported to the nearest whole number (in mol/l).
· Whilst 95% confidence intervals would help with the interpretation of eGFR, inadequate data are available to provide meaningful values at the moment. The confidence interval is likely to change with both the true GFR, and the measured serum creatinine level.

4. eGFR greater than 60 should not be reported, except as eGFR >60 ml/min/1.73m2
· Some guidelines recommend reporting actual eGFR values up to 90 ml/min/1.73m2, whilst others (e.g. the National Kidney Disease Education Program of the NIH) recommend only reporting up to 60 ml/min/1.73m2.

· We favour the latter approach because:

· The MDRD formula performs poorly above 60 ml/min/1.73m2, with an increasingly large negative bias, which would unnecessarily label people as having kidney disease. The population in which the formula was derived had very few patients with GFR > 60 ml/min/1.73m2.
· Errors due to assay interferences will be magnified at GFR between 60-90 ml/min/1.73m2 (as a result of low creatinines).
· There is limited evidence of increased mortality in this GFR range.

· There is limited evidence for interventions to improve mortality in this GFR range. 

· The GMS QOF does not require reporting of this level of GFR. 

5. Clinical users should not directly calculate eGFR from the creatinine on their own computer systems

· If clinical users calculate the eGFR directly from its component parts, they may not use the correct equation, and are unlikely to be aware of the correct adjustment factors to use, particularly if the laboratory has more than one creatinine assay platform in use.
· Clinical systems should download the eGFR directly from the laboratory computer, rather than creating it using calculated fields.

· This will impact most upon nephrology clinical systems (e.g. CCL Proton), but potentially on other systems such as GPASS and SCI-store.

6. Laboratories should belong to an EQA scheme for eGFR reporting

· It is good laboratory practice to belong to an EQA scheme for all assays being reported.
· Whilst eGFR is not a separate assay per se, the additional manipulations of the equation dependent upon shared pooled sera in all the standard creatinine platforms, means the additional EQA scheme is necessary.
· It is likely to become increasingly difficult to publish clinical research (particularly in nephrology or cardiovascular disease) without adequately validated eGFR results.

· At the moment the UK NEQAS scheme is the only available one.
7. Laboratories may choose to report the eGFR for non-black subjects only

· Black race in the MDRD equation refers only to people of African origin. Labs are highly unlikely to know the race of patients. 

· One solution is that two eGFR’s can be reported for any creatinine, one for black and one for non-black. 

· Alternatively, (and probably more relevant for most of Scotland) only the non-black value could be reported. This will lead to blacks having their GFR underestimated by 21.2%. Clinicians need to be aware of this issue.
· The equation has not been adequately evaluated in Asian and Chinese populations, but should probably be used unadjusted (i.e. as non-black) for the time being.

8. Report comments may be useful and should be negotiated between local or regional nephrologists and laboratories

· Automated report comments may be of value in certain circumstances. For example, for eGFR <30ml/min/1.73m2, one might put:

“Severe kidney disease. If not known to nephrology, referral should be carefully considered”

· However, such comments may be thought unhelpful if a clinician receives them repeatedly on the same patient.
· Laboratory paper reports may not allow lengthy reports.
· An eGFR should not be directly equated to a stage of chronic kidney disease, as the definition of chronic kidney disease requires two values at least ninety days apart.
· Local education on how to interpret and manage low eGFR’s may be more useful (vide infra).
9. Education of local users about chronic kidney disease is important and is the shared responsibility of the laboratory and nephrology communities.

· Education of users on the interpretation of eGFR and subsequent actions will be important, both in primary and secondary care. 

· UK guidelines on chronic kidney disease were recently published and include a full version (116 pages) and a concise version (18 pages), available on-line (http://www.renal.org/CKDguide/ckd.html), as is a helpful on-line guide to management (http://www.renal.org/eGFR/eguide.html).

· SIGN will be producing guidelines on chronic kidney disease in 2007.
· Simple local guidelines have been produced by NHS Ayrshire & Arran, NHS Highland and NHS Lothian. These are available on request, and the authors have given permission for them to be copied or adapted for local use in other NHS Boards.
These recommendations were formulated by a group of biochemists and nephrologists formed by the Steering Group of the Scottish Renal Registry: Frank Finlay (Biochemist, NHS Greater Glasgow), Calum Fraser (Biochemist, NHS Tayside), John Fyffe (Biochemist, NHS Greater Glasgow), Mark MacGregor (Nephrologist, NHS Ayrshire & Arran), Finlay MacKenzie (UK NEQAS), Rob Peel (Nephrologist, NHS Highland), Anne Pollock (Biochemist, NHS Highland), Simon Walker (Biochemist, NHS Lothian).
Comments should be sent to Mark.MacGregor@aaaht.scot.nhs.uk 

-END-

