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Estimated GFR: A Primer

Hospital laboratories in our area (Aspen Valley, Grand River, Vail Valley, and Valley View) are all begin-
ning to routinely report the estimated GFR (glomerular filtration rate). This has recently been recom-
mended by the National Kidney Disease Education program in an attempt to aid in the detection of
chronic renal disease, and improve clinical outcomes by delaying or preventing renal failure. This discus-
sion is meant to introduce the concept of estimated GFR, and aid in its interpretation.

1.) What is the estimated GFR?

It is a mathematical calculation based on the patient’s serum creatinine, their age, sex, and race, which
is designed to screen for chronic kidney disease by offering an estimation of the glomerular filtration
rate of the kidneys.

2.) Why is the estimated GFR currently being promoted?

While chronic renal disease is increasing in our country, it is generally under diagnosed and treated.
Our traditional biochemical screen of kidney function, the serum creatinine, is elevated to abnormal lev-
els relatively late in the progression of chronic kidney disease, often not being abnormal until approxi-
mately 50% of renal function is compromised. In fact a 65, year old white woman is at the beginning
stage of chronic kidney disease at a serum creatinine of 0.94 mg/dL, a value within the stated normal
range of serum creatinine. It is hoped that by routinely reporting the estimated GFR, renal disease will
be detected earlier in its course.

3.) How will the estimated GFR be reported?

All regional hospital laboratories will report the estimated GFR with every serum creatinine ordered. It
will only be reported in patients greater than 18 years of age, having not been validated in children. The
units of reporting are ml/min/1.73m2, representing renal blood flow per minute for an average size
patient.

4.) What is the charge for estimated GFR?
There will be no charge for these data.

5.) What is the currently accepted definition of chronic kidney disease?

Currently, this is defined as the presence of kidney damage, from any cause, for 3 months or more.
Chronic kidney disease is frequently identified by abnormal laboratory tests, on at least 2 occasions,
over three months. This definition dictates that when an abnormal estimated GFR is obtained, it be
repeated within 3 months, possibly combined with urinary microalbumin to creatinine ratios. (When
any urinary constituent is measured and expressed as a ratio of urine creatinine it represents a normal-
ized value and, as such, obviates the need for a 24-hour urine collection.)

6.) What are the limitations of the estimated GFR?

Because of the focused nature of the original studies, the estimated GFR cannot be applied to patients
less than 18 years of age, or over 70 years of age, nor to pregnant women. For black patients, results
must be adjusted for race as directed. Results are somewhat less reliable in hospitalized patients
because of non steady state nutritional status, and potential drug interferences.

7.) Why are normal results of the estimated GFR simply reported as > 60 ml/min/1.73m2 ?

Currently, generally utilized creatinine methods are not well calibrated in the patient normal range. This
imprecision of low serum creatinines causes too much variability in high GFR values to warrant report-
ing a specific number.

Reference: NKDEP Laboratory Working Group Recommendations. Clinincal Chem 2006; 52: 5-18.
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C-Reactive Protein

C- Reactive Protein (CRP) was initially discovered in associated with pneumococcal pneumonia, and
first recognized as the original “acute phase reactant”, being elevated in a variety of inflammatory dis-
orders, including most bacterial (but not usually viral) infections. In normal individuals the median
CRP concentration is about 1mg/L, and the normal range is generally listed as up to 5mg/L. In indi-
viduals with acute inflammatory illnesses, the hepatic production of CRP is stimulated and plasma lev-
els reach 300mg/L or more.

In recent years, numerous studies have demonstrated that patients with elevated baseline levels of
CRP are at an increased risk of cardiovascular disease. Importantly, for the accurate laboratory meas-
urement of CRP, the elevation of plasma CRP which confers an increased risk of coronary disease and
stroke is minute compared to the 100-1000 fold increase that occurs with inflammatory conditions. This
fact led to the introduction of “high sensitivity” CRP methods several years ago, which could accurate-
ly measure the low levels of CRP required for cardiac risk stratification.

Most recently, two separate CRP procedures are being offered by our laboratories, “cardio CRP”
which is standardized to offer sufficient low level precision for use in cardiac risk stratification, and
“inflam CRP” which allows accurate measurement of the 100 fold increases sometimes seen with
inflammatory conditions. The notation of “hs CRP” (for high sensitivity) will no longer be used. Our
laboratory computer systems are set up to require specification of which CRP is to be done; if a defini-
tive order is not received we will default to the “inflam CRP” as this will offer the high level precision
required in inflammatory conditions, as well as provide distinction of high cardiac risk from moderate
(but not from low) risk. Thus, the “cardio CRP” should be ordered when prospective cardiac risk strat-
ification is required. Alternatively, “inflam CRP” is indicated for the diagnosis and follow up of infec-
tious conditions, such as appendicitis.

Recently a joint committee of the American Heart Association and CDC issued CRP guidelines.
These included CRP testing on 2 samples, drawn about 2 weeks apart. If one level is > 10mg/L a search
should be made for an obvious case of infection or inflammation, the condition treated, the elevated
value discarded and an additional CRP value be obtained two weeks later. The two values are then
averaged for cardiac risk stratification. If one of the values continues to be elevated over 10mg/L, car-
diac risk stratification cannot be done.

Reference: Pearson, TA et al. Circulation 2003, 107: 499-511. S



