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Background

Metformin remains most common therapy for 

type 2 diabetes mellitus. 1

Approximately 14.4 million patients received a 

prescription for metformin in 2014.2

Concerns persist regarding metformin-induced 

lactic acidosis in the setting of renal 

insufficiency.

 IV contrast has been associated with acute 

kidney injury, raising the risk of lactic acidosis 

in patients on metformin3-4

1. Metformin hydrochloride tablets. Metformin Package Insert. 2. IMS Health,Total Pt Tracker 2014

3. Baerlocher et al. CMAJ. 2013 4. Thomsen HS et al. 2003. 



2015 American College of Radiology 

Manual on Contrast Media

www.acr.org/quality-safety/resources/contrast-manual





• Base assessment on eGFR, not serum 

creatinine

• Obtain eGFR before starting metformin 

• Metformin can be used if eGFR is <60 mL/min 

but still contraindicated if eGFR <30

• Don't start metformin if eGFR = 30-45 .

http://www.fda.gov/Drugs/DrugSafety/ucm493244.htm

Released April 8, 2016



Hold  metformin after iodinated contrast if :
1)  eGFR between 30  - 60 mL/minute/1.73 m2

2)  history of liver disease, alcoholism, or heart failure

3)  administering intra-arterial iodinated contrast 

Re-evaluate eGFR 48 hours after contrast and 

restart metformin if renal function is stable.

http://www.fda.gov/Drugs/DrugSafety/ucm493244.htm



Objectives

Determine if the use of IV contrast in 

diabetic patients on metformin is 

associated with a change in renal 

function using:
 Creatinine (Cr)

 Estimated glomerular filtration rate (eGFR)

Evaluate current practice patterns
 Relate to new 2015 ACR Contrast Media 

Guidelines 



Methods

 Retrospective study :130 patients on metformin who 

underwent contrast-enhanced CT scans between 2007-

2014

 Inclusion criteria: age ≥18 years, type 2 diabetes, on 

metformin near time of CT scan, outpatient, pre- and post-

contrast evaluation of renal function

 Exclusion criteria: immediate hospitalization after CT 

scan, inpatient

 Recorded demographics, medical history and medication 

use in addition to laboratory data  



Characteristics of Study Subjects

Characteristic 

Prevalence (N[%])

 or Mean ± SD (N = 130)

Age (years) 67 ± 10

Male 119 (92%)

BMI (kg/m2) 31.0 ± 6.3

Diabetes Duration (years) 6.5 ± 6.0

Last HbA1c (%) 7.1 ± 1.3



Patient Groups

All Subjects

n=130

“High Risk Group”

(eGFR <60)

n=63

170 CT Scans Total

83 CT Scans Total



Creatinine Levels Pre and Post Contrast 

Overall T-test

Creatinine Values

Creatinine n

Pre-

contrast
(mean ± std)

Post-

contrast 
 (mean ± std) p-value

All

Average 170 1.13 ± 0.25 1.09 ± 0.26 0.02
"High Risk"

Average 83 1.32 ± 0.15 1.25 ± 0.23 0.01

All

Baseline 130 1.13 ± 0.26 1.09 ± 0.27 0.02

"High Risk"

Baseline 63 1.32 ± 0.15 1.25 ± 0.24 0.02



Creatinine Levels Pre and 

Post Contrast



Estimated GFR Levels Pre and Post 

Contrast Overall T-test

eGFR Value

eGFR n

Pre-

contrast 
 (mean ± std)

Post-

contrast  
(mean ± std) p-value

All

Average 170 72 ± 24 75 ± 26 0.006
"High Risk"

Average 83 54 ± 5 59 ± 15 0.002
All

Baseline 130 71 ± 24 75 ± 26 0.006
"High Risk"

Baseline 63 54 ± 6 60 ± 16 0.004



Estimated GFR Levels Pre 

and Post Contrast



Multivariate Models

Models adjusted for age, gender, BMI, 

diabetes duration and last HbA1c 

There was a statistically significant decrease 

in Cr post-contrast 

BUT

No statistically significant change in eGFR

post-contrast



Results of Generalized 

Estimating Equation Method

Models adjusted for: age, sex, BMI, diabetes duration and last HbA1c.
aAll study subjects included in the analysis.
bStudy subjects with pre-contrast eGFR < 60 ml/min/1.73m2 included in 

the analysis.

Model Model stage

β-coefficient (95% CI) 

[for pre-contrast Cr (or eGFR)] p-value

Creatininea Unadjusted -0.23 (-0.33 to -0.13) < 0.001

Adjusted -0.24 (-0.35 to -0.12) < 0.001

eGFRa Unadjusted -0.08 (-0.16 to 0) 0.04

Adjusted -0.06 (-0.16 to 0.03) 0.19

Creatinineb Unadjusted -0.52 (-0.85 to -0.20) 0.002

Adjusted -0.73 (-1.13 to -0.33) < 0.001

eGFRb Unadjusted -0.48 (-1.08 to 0.11) 0.11

Adjusted -0.62 (-1.27 to 0.04) 0.06



Current Practice Patterns 

Survey
 447 physicians 

were surveyed at 

CME courses 

about their 

practice patterns 

with respect to 

metformin

recommendations 

following IV 

contrast 

administration



Discussion  

Limitations: 

Retrospective study

Primarily male population

Strengths

Included patients with high prevalence of 

comorbid illness 

Included a high proportion of higher risk 

patients 

Robust statistical methods utilized



Conclusions

No evidence of contrast-induced nephropathy 

ZERO patients developed post-contrast 

eGFR <30 ml/min/1.73m2

 May not need to hold metformin post-contrast 

in stable outpatients undergoing routine 

contrast-enhanced CT scans.

Our findings support the latest ACR 

recommendations.


