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Abstract
Introduction: The use of serum creatinine (SCr) for drug dosing has significant limita-
tions and is influenced by many non-kidney factors. Cystatin C (cysC) is an alternative 
or additional marker of kidney function that is less affected by non-kidney factors. 
Although cysC may be useful in hospitalized patients, the use of cysC to calculate drug 
dosing in critically ill patients has been incompletely investigated.
Objective: The objective of this study was to determine the rate of discordance in 
estimated glomerular filtration rate (eGFR) between SCr-based calculations and SCr/
cysC-based calculations that affect drug dosing in critically ill patients.
Methods: This was a single-center, retrospective, observational cohort study at an 
academic medical center including critically ill adult patients admitted in 2023 with 
SCr and cysC ordered. Data were collected via chart review. Demographic data 
were analyzed via descriptive statistics. Discordance, defined as the percentage 
of times at which there is at least one discrepancy in kidney dosing for a medica-
tion using Cockcroft-Gault (CG) creatinine clearance versus Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI) eGFR creatinine-cystatin C (eGFRcr-cys) equa-
tions, was analyzed via Wilcoxon matched pair signed ranked sum. eGFR calculations 
were normalized for patients' body surface area for comparison.
Results: The study population included 232 patients (53.02% female; mean age 58.7 
+/− 14.9 years; with 62.5% in medical, 23.28% in surgical, and 8.62% in neurological 
intensive care) with a median SCr of 0.94 mg/dL IQR [0.57–1.58] and median cysC of 
1.92 mg/L IQR [1.27–2.77]. The median clearance rates were 68.5 mL/min (45.3–111.5) 
for CG and 53.9 mL/min (30.9–80.7) for CKD-EPI eGFRcr-cys; p < 0.001. The discord-
ance rate across all study drugs was 32.3% (75/232). The four most common study 
drugs demonstrating discordance were cefepime 40.6% (52/128), vancomycin 38.3% 
(46/120), levetiracetam 35.1% (13/37), and piperacillin/tazobactam 11.6% (5/43).
Conclusion: Clinically significant discordance exists between SCr and SCr/cysC-based 
estimates of kidney function. This study established a discordance rate, as defined by 
drug dosing, of 32.3% in adult patients admitted to the ICU.
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1  |  INTRODUC TION

Assessment of kidney function is critical to optimizing efficacy and 
safety of medication dosing. Traditional assessment strategies in-
clude urine output and serum creatinine (SCr). Serum creatinine, a 
muscle breakdown product that is freely filtered across the glomer-
ulus with some proximal tubule secretion, has specific limitations 
to assessing kidney function, especially in patients with acute kid-
ney injury.1,2 Several non-kidney determinants may influence SCr 
levels, including sepsis, volume status, rhabdomyolysis, muscle 
mass/body composition extremes, nutritional status, hypergly-
cemia, pregnancy, age, and others.1,3–6 Despite these limitations, 
urine output and SCr remain the standard of care for assessing and 
defining kidney function, oftentimes by using the Cockcroft-Gault 
(CG) equation.7–11

In response to these limitations, there has been evolving sup-
port for alternative formulas to estimate kidney function. In the 
late 1990s, the Modification of Diet in Renal Disease (MDRD) es-
timated glomerular filtration rate (eGFR) study equation was devel-
oped as an alternative to CG.12 In 2009, the Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI) eGFR equations were devel-
oped and thought to be more accurate than the MDRD equations.13 
In 2021, these equations were updated to remove race from the cal-
culation.14 Although these equations are helpful in addressing the 
limitations of the CG formula, the limitations of SCr remain.

Cystatin C (cysC), a low molecular weight protein, has been pro-
posed as an additional or alternative marker of kidney function that 
appears to be less affected by non-kidney determinants compared to 
SCr.15–17 CysC is released from all nucleated cells and filtered by the 
glomerulus prior to catabolism in the proximal tubules.15 Considered 
a functional biomarker, cysC is not without its own limitations. 
Baseline levels of cysC may be affected by uncontrolled thyroid dis-
ease, corticosteroid use, active smoking, high levels of C-reactive 
protein, coronary artery disease, and malignancy.15,18–21 However, 
data supporting its use in clinical practice is promising.10 In the in-
patient environment, CysC-based estimates of kidney function have 
been explored in dosing vancomycin and in medication dosing for 
older adults.22–24 The CG formula, which relies on SCr, is commonly 
used to estimate kidney function to inform drug dosing in clinical 
practice.11 Several major national kidney organizations recommend 
against using CG formula due to many limitations, instead favoring 
CKD-EPI eGFR equations.10,25,26 Since the original validation study 
of the CKD-EPI eGFR equation, the CKD-EPI eGFR equation has 
evolved into a set of eGFR equations based on SCr, cysC, or both SCr 
and cysC that are more inclusive of all patients.13,14,27 Of the three 
CKD-EPI equations studied and validated, the equation estimating 
glomerular filtration rate using both SCr and cysC has performed 
best.11,27

Despite these advances related to cysC utilization in estimating 
kidney function, widespread adaptation into acute care clinical prac-
tice has been slow.21,28 Preliminary studies have investigated the 
use of cysC in hospitalized patients with promising results.29 Limited 
data exist regarding use of cysC in critically ill patients, specifically. 
CysC was made available as an in-house laboratory order for use by 
all providers and pharmacists at our institution in 2023. The pur-
pose of this study is to establish the discordance rate of kidney drug 
dosing between SCr-based calculations and SCr/cysC-based calcula-
tions in critically ill patients.

2  |  METHODS

2.1  |  Objectives

The primary objective of this study was to determine the discord-
ance rate of kidney drug dosing between the SCr-based calcula-
tion (CG) and the SCr and cystatin C-based calculation (CKD-EPI 
eGFRcr-cys) in critically ill patients. A secondary analysis was com-
paring CKD-EPI eGFRcr-cys to 2012 CKD-EPI cystatin C-based cal-
culation (CKD-EPI eGFRcys). Study equations can be found in the 
Appendix  A. Discordance rate, the primary outcome, was defined 
as the percentage of times at which there was a discrepancy in drug 
dosing for at least one medication for a patient using the CKD-EPI 
eGFRcr-cys compared to CG estimates of kidney function30 A sec-
ondary endpoint was the discordance rate in drug dosing between 
eGFRcr-cys and eGFRcys. Other secondary endpoints were rates of 
discordance at which eGFRcr-cys was more than 30% lower than CG 
or eGFRcys and discordance rate for which there was an absolute 
difference between eGFRcr-cys of 15 mL/min or more compared to 
CG or eGFRcys.31,32

2.2  |  Design

This study was designed according to retrospective chart review 
methodology best practices and Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) recommenda-
tions.33,34 This was a single-center, observational, retrospective 
cohort study at a large academic medical center that was deter-
mined exempt from Institution Review Board review by the Office 
of Responsible Research Practice. Patients who were 18 years 
and older who were admitted to an intensive care unit (ICU) be-
tween January 1, 2023 and December 31, 2023 with a cysC level 
collected during ICU admission were included in this study. For 
patient with multiple cysC collections in the ICU, only the first 
collection was included. Patients were excluded if they were 

K E Y W O R D S
creatinine, critical illness, cystatin C, discordance rate, kidney function



    |  163WILLIAMS and GERLACH

incarcerated, pregnant/lactating, receiving kidney replacement 
therapy within 72 h of cysC lab collection, had a history of kidney 
transplant, or if specified admission was for kidney transplant.

2.3  |  Data collection

Prior to data collection, study personnel were properly trained to 
collect data, which included iterative pilot testing until accuracy 
and consistency between study personnel was confirmed. Data 
were collected from the electronic medical record (EMR) via report-
ing and chart review. Data were recorded in a REDCap database. 
Patient demographic data included age, sex, height, weight, body 
surface area, and race. Past medical history was collected with a 
focus on disease-relevant disease states. A Sequential Organ Failure 
Assessment (SOFA) score was calculated for the day cysC was or-
dered.35 Details of the specified hospital admission were collected, 
including presentation location, medical service, and lengths of stay. 
Laboratory results including albumin, SCr, and cysC from the day of 
the cysC lab draw were collected. Administration of select kidney-
adjusted medications (Table 1), medications known to influence SCr 
(cimetidine, high dose trimethoprim, pyrimethamine, cobicistat, do-
lutegravir, olaparib, rucaparib, dronedarone, cefoxitin, flucytosine, 
and tyrosine kinase inhibitors), and conditions thought to influence 
cysC were recorded.

Estimates of kidney function were recorded from the EMR in-
cluding CG creatinine clearance and CKD-EPI eGFRcr-cys. The 
EMR-calculated CG equation utilized actual body weight (ABW) if 
the patient's ABW was less than the ideal body weight (IBW). If the 

patient's ABW was ≥120% of the IBW, adjusted body weight (adjBW) 
was used for the calculation.30 eGFR results were normalized to the 
patient's body surface area to result in comparable units of mL/min 
for analysis. Equations are available in the Appendix A.11,14,36,37

Select kidney-adjusted medications were chosen for evaluation 
based on frequency of use in critical care populations. Dosing break-
points for kidney-adjusted medications were defined based on in-
stitutional policy and package insert recommendations.30 For each 
patient, these medications were classified by pre-specified kidney 
dosing cutoffs based on each of the calculated kidney function es-
timate results.

2.4  |  Statistical analysis

Data was analyzed via Statistical Package for Social Sciences ver-
sion 29.0 (SPSS®) statistics software. Sample size, and consequently 
power, was not calculated given the study design and scarcity of 
data comparing CG to CKD-EPI estimates of kidney function in this 
patient population. Demographic and baseline data was analyzed via 
descriptive statistics. Nominal data were presented as percentage, 
normally distributed date and mean ± standard deviation (SD) and 
non-normally data as median [25%–75% interquartile range, IQR]. 
Discordance, defined as the percentage of time at which there is at 
least one discrepancy in kidney dosing for a medication using CG 
creatinine clearance versus CKD-EPI eGFRcr-cys equations, was 
analyzed via Wilcoxon matched pair signed ranked sum. eGFR cal-
culations were normalized for patients' body surface area for com-
parison to CG.

TA B L E  1  Select kidney-adjusted medications, dosing breakpoints, and discordance rates.

Medication Dosing Breakpoints (mL/min)
Discordance Rate (%, number of incidences of dose 
discordance/number of patients receiving medication)

Acyclovir >50 25–50 10–24 <10 14.0%; 3/13

Aminoglycosides ≥60 40–59 20–39 <20 0.0%; 0/2

Ampicillin/sulbactam ≥50 30–49 15–29 <15 9.1%; 1/11

Cefepime ≥60 30–59 <30 40.6%; 52/128

Ceftaroline ≥50 30–49 15–29 <15 66.7%; 2/3

Ceftazidime/Avibactam ≥50 30–49 15–29 5–14 100%; 1/1

Daptomycin ≥30 <30 34.8%; 8/23

Enoxaparin ≥30 <30 4.05%; 3/74

Lacosamide ≥30 <30 14.3%; 1/7

Levetiracetam >80 50–80 30–49 <30 35.1%; 13/37

Levofloxacin >50 20–50 <20 33.3%; 2/6

Meropenem ≥50 26–49 10–25 <10 45.0%; 9/20

Piperacillin/tazobactam ≥20 <20 11.6%; 5/43

Rivaroxaban (atrial fibrillation) >50 15–50 <15 50%; 1/2

Sotalol (atrial fibrillation) ≥60 40–59 <40 0.0%; 0/1

Sulfamethoxazole/trimethoprim ≥30 15–29 <15 28.6%; 4/14

Valganciclovir ≥60 40–59 <40–20 <20 16.7%; 1/6

Vancomycin ≥60 30–59 <30 38.3%; 46/120
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3  |  RESULTS

A total of 358 patients had a cysC and SCr collected during the study 
period. A total of 126 patients were excluded, leaving 232 patients 
included in the study. Reasons for exclusion were non-ICU patients 
when cysC was collected (82); received kidney replacement therapy 
within 72 h of cysC collection (20); history of kidney transplant (17); 
and multiple exclusion (7). Patients were an average age of 58.7 
+/−14.9 years old; 53.02% were female. Patients had the following 
relevant past medical histories: currently smoking (44), thyroid dis-
ease (43), current cancer (32), chronic kidney disease (27), paralysis 
(26), cirrhosis (16), and current corticosteroid use prior to admission 
of greater than or equal to prednisone 40 mg or equivalent (22). 
Additional demographic information is included in Table 2. The mean 
height and median weight of the study population were 168.4 +/− 
11.5 cm and 78.1 IQR [61.3–103.2] kg, respectively. Median body 
surface area (BSA) was 1.89 m2 IQR [1.65–2.2] and median body 
mass index (BMI) was 27.3 kg/m2 IQR [22–35.3].

Kidney function is described in Table 3. Median markers of kidney 
function were as follows: SCr 0.94 mg/dL IQR [0.57–1.58] and cysC 
1.92 mg/L IQR [1.27–2.77]. There was a lower estimate of kidney func-
tion using the 2021 CKD-EPI eGFRcr-cys equation (normalized for BSA) 
compared to CG: 53.9 mL/min IQR [30.9–80.7] versus 68.5 mL/min IQR 
[45.3–111.5], respectively, p < 0.001. There was also a lower estimated 
of kidney function using 2012 CKD-EPI eGFRcys compared to 2021 
CKD-EPI eGFRcr-cys (normalized for BSA): 36.6 mL/min IQR [20.8–
55.3] versus 53.9 mL/min IQR [30.9–80.7], respectively, p < 0.001.

Overall discordance rate based on drug dosing between 2021 
CKD-EPI eGFRcr-cys and CG was determined to be 32.3% (75/232). 
Similarly, rate of discordance between 2021 CKD-EPI eGFRcr-cys 
and 2012 CKD-EPI eGFRcys was 31.3% (72/232). Figure  1 depicts 
a plot of kidney function estimates by CG versus CKD-EPI eGFRcr-
cys. Comparing CG to CKD-EPI eGFRcr-cys, the rate at which kidney 
function estimates differed by 30% or more was 52.2% (121/232 
patients). The rate at which kidney function estimates differed by an 
absolute difference of 15 mL/min or more was 58.2% (135/232 pa-
tients). Comparing CKD-EPI eGFRcr-cys to CKD-EPI eGFRCys the 
rate at which the kidney function estimates differed by 30% or more 
was 47.8% (111/232), and 51.3% (119/232) had an absolute differ-
ence of greater than 15 mL/min. Table 3 shows the primary objective 
comparing CG to CKD-EPI eGFRcr-cys for discordance rates for spe-
cific medications. The top five drugs by volume and discordance rates 
based on drug dosing were as follows: cefepime 40.6% (52/128), van-
comycin 38.3% (46/120), levetiracetam 35.1% (13/37), piperacillin/
tazobactam 11.6% (5/43), and enoxaparin 4.05% (3/74). and Though 
medications known to influence SCr were recorded, there were no in-
cidences of these medications noted in the study population.

4  |  DISCUSSION

This study revealed clinically significant discordance in drug dosing 
between the creatinine-based estimate of kidney function and the 

TA B L E  2  Patient demographics (N = 232).

Age (mean +/− SD, years) 58.7 +/−14.9

<40 years 24 (10.3%)

40–65 years 124 (53.4%)

>65 years 84 (36.2%)

Sex n (%)

Male 109 (46.98%)

Female 123 (53.02%)

Race n (%)

White 182 (78.45%)

Black/African American 34 (14.66%)

Asian 2 (0.86%)

Native Hawaiian/Other Pacific Islander 1 (0.43%)

Unknown/Not Reported 13 (5.6%)

Ethnicity n (%)

Not Hispanic or Latino 224 (96.55%)

Hispanic or Latino 5 (2.16%)

Unknown 3 (1.29%)

Past Medical History

Diabetes 73 (31.47%)

Currently Smoking 44 (18.99%)

Thyroid Disease 43 (18.53%)

Current Cancer 32 (13.79%)

Chronic Kidney Disease 27 (11.64%)

Cirrhosis 16 (6.90%)

Paralysis 26 (11.21%)

Corticosteroid Use 22 (9.48%)

Clinical Characteristics

Height (mean +/− SD, cm) 168.4 +/−11.5

Weight (median [IQR], kg) 78.1 [61.3–103.2]

Body Surface Area (median [IQR], m2) 1.89 [1.65–2.2]

Body Mass Index (median [IQR], kg/m2) 27.3 [22–35.3]

Body Mass Index category

<20 37 (15.9%)

20–<25 58 (25.0%)

25–<30 48 (20.7%)

>30 89 (38.4%)

SOFA Score (median [IQR]) 6 [3–8]

Albumin (mean +/− SD, g/dL) 2.8 +/− 0.6

Hospitalization Details

Intensive Care Unit Type n (%)

Medical 145 (62.5%)

Surgical 54 (23.28%)

Neurocritical 20 (8.62%)

Oncology Medical 10 (4.31%)

Cardiac 3 (1.29%)

Length of Stay (median [IQR], days)

Intensive Care Unit 13 [7–26]

Hospital 23 [13.3–36.0]

Abbreviations: IQR, interquartile range, SD, standard deviation, SOFA, 
Sequential Organ Failure Assessment.
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SCr/cysC-based estimate of kidney function in critically ill patients. 
The overall discordance rate defined by drug dosing between CG 
and CKD-EPI eGFRcr-cys was determined to be 32.3%. As depicted 
in Figure 1, patients with poorer kidney function appeared to have 
less discordance compared to patients with intact kidney function. 
This may suggest that patients with normal or slightly diminished 
kidney function may benefit more from using a cysC-based esti-
mate of kidney function as another piece of clinical data (alongside 
urine output and blood urea nitrogen, for example) to base medica-
tion dosing compared to patients with poor kidney function. These 
trends suggest that the limitations of SCr and CG have less of an 
effect on drug dosing in patients with lower clearances.

Discordance rate in this study was based on medication dosing, 
specifically. Other studies have suggested alternative definitions 
of discordance rate, such as “the rate at which eGFRcr-cys was 
more than 30% lower than eGFRcr.”31 Based on this definition, 
investigators reported a discordance rate of 29% (543/1869 pa-
tients), which is lower than this study's finding of a rate of 52.2% 
(121/232 patients).31 Another study focused on patients with 
cancer admitted to the hospital, whereas our study only included 
32 (13.79%) patients with cancer who were admitted to the ICU. 

Discrepancies in these rates may be explained by the variability in 
patient populations. It has been proposed that active cancer may 
increase baseline levels of cysC and patients admitted to the ICU 
may suffer from ICU-associated weakness which may decrease 
SCr.38,39

Other studies have considered an “intraindividual difference” in 
eGFRcr versus eGFRcr-cys.32 Assuming an absolute difference of 
15 mL/min based on these findings, but normalized for body surface 
area, our study's rate of discordance by this definition was 58.2% 
(135/232 patients).32 Although this discordance rate is much higher 
than our drug dosing definition, it remains unclear which definition 
has the highest clinical utility. Variability in results between defini-
tions may be explained by differences in patient population. In the 
previous study analyzing intraindividual differences, only 47% of 
patients were in the ICU, including 31% in a medical ICU and 16% 
in a surgical ICU. It is unknown if this included neurocritical and car-
diac ICU patients or not. Additionally, our study excluded patients 
outside of the ICU and those receiving kidney replacement therapy 
at the time of cysC lab draw, while the other study included those 
patients.

Drug-specific discordance rates suggest when a cystatin-C-
based estimate of kidney function might be useful for drug dosing. 
Medications with lower and one dosing breakpoint, like enoxapa-
rin (30 mL/min) or piperacillin/tazobactam (20 mL/min), demon-
strated lower rates of discordance, 4.05%, and 11.6%, respectively, 
when compared to medications with more and higher dosing 
breakpoints. The lower rates of discordance for lower dosing 
breakpoint medications are consistent with the discordance rate 
trend in Figure 1. Medications with higher dosing breakpoints, like 
cefepime (60 mL/min and 30 mL/min) and vancomycin (60 mL/min 
and 30 mL/min) demonstrated higher rates of discordance (40.6% 
and 38.3%, respectively). Thus, cysC may be useful in drug dos-
ing for medications with higher dosing breakpoints. Beta-lactam 
levels at our institution are a “send-out” lab, which takes several 
days to result, thus limiting the clinical utility of these levels in 
ICU patients with dynamic kidney function. CysC, an in-house lab 

TA B L E  3  Kidney function.

Serum creatinine (median [IQR], mg/dL) 0.94 [0.57–1.58]

Cystatin C (median [IQR], mg/L) 1.92 [1.27–2.77]

Cockcroft-Gault (median [IQR], mL/min) 68.5 [45.3–111.5]

CKD-EPI eGFRcr-cys (median [IQR], mL/min) 53.9 [30.9–80.7]

CKD-EPI eGFRcys (median [IQR], mL/min) 36.6 [20.8–55.3]

Discordance Rate by drug dosing 32.3% (75/232)

Discordance Rate by 30% or more difference 52.2% (121/232)

Discordance Rate by absolute difference of 
15 mL/min or more

58.2% (135/232)

Abbreviations: CKD-EPI eGFRcr-cys, Chronic Kidney Disease 
Epidemiology Collaboration estimated glomerular filtration rate by 
serum creatinine and cystatin C; IQR, interquartile range.

F I G U R E  1  Kidney function estimates 
by Cockcroft Gault versus CKD-EPI 
eGFRcr-cys.
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at our institution with roughly a 3-hour turnaround time, maybe 
more practical to inform drug dosing. There is evolving evidence 
to support that utilizing cysC-based estimates of kidney function 
to inform cefepime dosing results in greater accuracy and preci-
sion in dosing.29 With regard to vancomycin, it has been proposed 
that cysC is useful in determining the initial dose and in therapeu-
tic drug monitoring.22,23,40

There are certain limitations inherent to this research given 
its retrospective, single-center design. Based on design, clinical 
outcomes were not assessed. For practicality, a list of kidney-
adjusted medications was determined a priori, so it is reasonable 
to consider that incidences of concordance/discordance were not 
captured in this study. The study population was defined as pa-
tients having a cysC order, which was left to provider discretion. 
The study period took place prior to any formal provider education 
on cysC. Cardiac ICU patients were under-represented which is a 
reflection of local patterns of cysC use and an inherent limitation 
of retrospective research. Compared to datasets used to validate 
CKD-EPI equations, there was a higher percentage of patients 
with a body mass index less than 20 kg/m2 in our data which may 
have affected the results.14 We also did not collect if a patient was 
a kidney donor candidate. Including all ICU patients, except those 
on kidney replacement therapy, resulted in lower SOFA scores 
than if these patients were included. Since drug dosing while on 
renal replacement therapy is not based on creatine or cystatin-C 
based estimates of kidney function, there was no clinical utility 
in including these patients in this study. Excluding those on kid-
ney replacement therapy resulted in diversity of kidney function, 
which increased external validity as patients with decreased kid-
ney function and intact kidney function were represented in this 
study. However, patients with poor kidney function were better 
represented in the study population, and patients with augmented 
kidney clearance were not well represented. The role of cysC in 
estimating kidney function in the setting of augmented kidney 
clearance should be investigated further. The timing of cysC rel-
ative to each patient's hospitalization was not recorded so we 
cannot comment on the possible utility of cysC in patients with 
prolonged hospitalizations.

The results of this study support further inquiry into describ-
ing risk factors for discordance, comparing CKD-EPI eGFRcr-cys 
to other markers of kidney function like urine creatinine, and iden-
tifying clinical circumstances where one estimate of kidney func-
tion is preferred over the other.

5  |  CONCLUSION

Clinically significant discordance exists between SCr and SCr/CysC-
based estimates of kidney function. This study established a dis-
cordance rate, as defined by drug dosing, of 32.3% in adult patients 
admitted to the ICU. Additional studies should identify risk factors 
for discordance and further compare CKD-EPI eGFRcr-cys to other 
estimates of kidney function.
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APPENDIX A

Equations used to calculate estimations of kidney function

Equations used to calculate estimations of kidney function

Equation Formula Legend

Cockcroft-Gualt Formula for creatinine 
clearance (CrCL)11

CrCL (mL/min) = {((140–age) × weight)/(72xSCr)} × 0.85 
(if female)

Age (years)
Weight (kg)*
SCr (mg/dL)

Estimated Glomerular Filtration Rate by 
Creatinine (eGFRcr)14

eGFRcr (mL/min/1.73m2) = 142 × min(SCr/κ, 1)α × 
max(SCr/κ, 1)−1.200 × 0.9938Age × 1.012 [if female]

SCr (mg/dL), age (years)
κ = 0.7 (females) or 0.9 (males)
α = −0.241 (female) or −0.302 (male)
min(SCr/κ, 1) is the minimum of Scr/κ 
or 1.0
max(SCr/κ, 1) is the maximum of Scr/κ 
or 1.0

Estimated Glomerular Filtration Rate by 
Creatinine and Cystatin C (eGFRcr-cys)14

eGFRcr-cys (mL/min/1.73m2) = 135 × min(SCr/κ, 
1)α × max(SCr/κ, 1)−0.544 × min(cysC/0.8, 1)−0.323 × 
max(cysC/0.8, 1)−0.778 × 0.9961Age × 0.963 [if female]

SCr (mg/dL), cysC (mg/L), age (years)
κ = 0.7 (females) or 0.9 (males)
α = −0.219 (female) or −0.144 (male)
min(SCr/κ, 1) is the minimum of SCr/κ 
or 1.0
max(SCr/κ, 1) is the maximum of 
SCr/κ or 1.0
min(cysC/0.8, 1) is the minimum of 
CysC/0.8 or 1.0
max(cysC/0.8, 1) is the maximum of 
cysC/0.8 or 1.0

Converting from eGFR in mL/min/1.73m2 
to mL/min

eGFR (mL/min/1.73 m2) × (BSA/1.73 m2) = mL/min BSA = body surface area (m2)
Weight (kg)
Height (cm)

Equations Used to Calculate Weight

Ideal Body Weight for Males36 IBW for males (kg) = 50 + (2.3 × height – 60) Weight (kg)
Height (inches)

Ideal Body Weight for Females36 IBW for females (kg) = 45.5 + (2.3 × height – 60) Weight (kg)
Height (inches)

Adjusted Body Weight (AdjBW)37 adjBW (kg) = [(actual weight – IBW) × 0.4] + IBW Weight (kg)
Abbreviations: cysC, cystatin C; SCr, serum creatinine.
*Use actual weight if actual weight <ideal body weight (IBW); use adjusted body weight (adjBW) if actual body weight is >120% IBW.
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