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A B S T R A C T

This is the protocol for a review and there is no abstract. The objectives are as follows:

To examine the efficacy and safety of insulin and other pharmacological interventions for lowering glucose-lowering levels in patients

with diabetes and CKD.

B A C K G R O U N D

Description of the condition

Diabetes is a highly prevalent condition, affecting 8.2% of adults

globally or 382 million people. Incidence is increasing with an

estimated global prevalence of 592 million people by 2035 (IDF

2013).

Chronic kidney disease (CKD), defined as the sustained loss of

kidney function over an extended period of time or the presence

of albuminuria or other markers of kidney damage, has been esti-

mated to affect 16% of the general population in screening studies

(Chadban 2003; Coresh 2003; Perkovic 2007). CKD prevalence is

increasing in the USA and other countries (Chadban 2003). Pro-

gression to end-stage kidney disease (ESKD) leads to significant

morbidity and mortality with patients requiring permanent renal

replacement therapy (RRT) either as dialysis or kidney transplan-

tation. The prognosis of patients with ESKD is poor, with a 6%

to 20% annual mortality rate for all patients on dialysis (Collins

2008).

Diabetes is the most common cause of CKD, and accounts for up

to 50% of people who develop ESKD (Collins 2007; McDonald

2008). The increasing incidence of diabetes is a likely contributor

to the escalating incidence of CKD, with one third of the increase

in ESKD cases from 1978 to 1991 in the USA attributable to
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diabetes. Diabetes is also a common comorbidity in patients with

non-diabetic kidney disease (McDonald 2008). Both diabetes and

CKD are associated with an increased risk of cardiovascular disease,

with the risk being additive for patients with both conditions, and

increasing with CKD progression (Radbill 2008).

Observational studies reporting on the relationship between good

glucose control and improved clinical outcomes in diabetes and

CKD are conflicting with some showing a clear positive association

(Morioka 2001; Oomichi 2006; Wu 1997), others showing no re-

lationship (Shurraw 2010; Williams 2006), and some a U-shaped

association (Shurraw 2011). This discrepancy results from inher-

ent limitations of observational studies, differences in the charac-

teristics of study populations, and differences in glucose control

measurements. Additionally, most have considered glucose con-

trol as a single predictor of clinical outcomes rather than a compo-

nent of a multifaceted treatment regimen including the control of

blood pressure, cholesterol, and weight (Feldt-Rasmussen 2006).

Description of the intervention

Pharmacological interventions used to improve glucose control in-

clude both oral glucose-lowering agents and injectables including

glucose-like peptide type 1 analogues (GLP-1) and insulin. In type

2 diabetes, these agents are used as mono or combination therapy,

with pharmacological agent choice and combination tailored to

the patient being treated. Pharmacotherapy is typically introduced

in a stepwise fashion beginning with oral agents followed by the

introduction of injectables such as GLP-1 analogues and insulin

(ADA 2014; Inzucchi 2012.) In type 1 diabetes, insulins form the

mainstay of therapy (ADA 2014) .

Apart from insulins, the choice of available pharmacological in-

terventions to treat diabetes has expanded rapidly over the past

decade. Commonly prescribed classes of glucose-lowering medi-

cations include biguanides, thiazolidinediones, second generation

sulphonylureas, -glucosidase inhibitors, glucagon-like peptide-

1 analogues, dipeptidyl peptidase-4 (DPP-4) inhibitors, sodium

glucose co-transporter 2 (SGLT2) inhibitors, and insulins. Newer

or emerging classes of glucose-lowering medications are dual per-

oxisome proliferator-activated receptor (PPAR) agonists, amylin

analogues, bromocriptine and GPR40 or free fatty acid receptor

1 (FFAR1) agonists.

To date, the efficacy and safety of these therapies has not been well

documented in people with diabetes and CKD.

How the intervention might work

Large scale studies conducted in people with diabetes and pre-

served kidney function provide evidence that intensive glucose-

lowering reduces the incidence and progression of microvascular

outcomes (ADVANCE Group 2008; CONTROL Group 2009;

DCCT 1993; DCCT 1995; Duckworth 2009; Holman 2008;

Ismail-Beigi 2010 Nathan 2005; UKPDS 33 1998; UKPDS 34

1998). Additionally, several large studies have shown that in-

tensive glucose-lowering reduces the progression of kidney dis-

ease (ADVANCE Group 2008; DCCT 1995; Duckworth 2009;

Ismail-Beigi 2010; Levin 2000; Ohkubo 1995; UKPDS 33 1998),

with both the ADVANCE (ADVANCE Group 2008) and AC-

CORD (Ismail-Beigi 2010) studies showing that progression of

both microalbuminuria and macroalbuminuria was reduced, and

the ADVANCE study showing a reduction in the development of

ESKD (Perkovic 2013).

Given that diabetes is the leading cause of CKD worldwide, op-

timal glucose control in people with kidney disease has been pro-

posed to produce kidney and cardiovascular benefits. However,

existing studies have mainly studied participants without CKD.

Consequently, it is unknown whether these benefits will be ob-

served in people with established CKD, especially with more ad-

vanced CKD (stages 3 to 5).

Why it is important to do this review

Achieving near normal glucose levels in patients with diabetes and

CKD poses a challenging task. The development and progres-

sion of CKD results in glucometabolic changes (increased hep-

atic glucose output, reduced glucose disposal and greater insulin

resistance), that increase blood glucose levels. Simultaneously, re-

duced insulin and drug clearance increase the risk of hypogly-

caemia (Moen 2009). Moreover, the commencement of dialysis

improves insulin sensitivity (Kobayashi 2000) and increases the

risk of hypoglycaemia (Jackson 2000; Loipl 2005).

Past studies of intensive glucose control have failed to include

meaningful numbers of patients with CKD (that is, reduced

glomerular filtration rate (GFR)) with much of the evidence com-

ing from studies involving people with diabetes in the general pop-

ulation or those with earlier stages of kidney disease. Based on cur-

rently available evidence, international guidelines (Chadban 2010;

KDOQI 2012) continue to advocate the achievement of optimal

glucose control as part of a comprehensive treatment approach for

patients with diabetes and CKD.

Given the current uncertainty regarding the effectiveness and sa-

fety of contemporary glucose-lowering strategies, a critical review

is urgently needed to inform clinical practice and highlight areas

requiring further research. Due to the differing populations this

review has been split from the review “Glucose lowering therapies

for chronic kidney disease and kidney transplantation” (Jun 2012)

which will now focus on glucose-lowering agents for diabetes in

kidney transplant recipients.

O B J E C T I V E S
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To examine the efficacy and safety of insulin and other pharma-

cological interventions for lowering glucose-lowering levels in pa-

tients with diabetes and CKD.

M E T H O D S

Criteria for considering studies for this review

Types of studies

1. All randomised controlled trials (RCTs)

2. Quasi-RCTs (RCTs in which allocation to treatment was

obtained by alternation, use of alternate medical records, date of

birth or other predictable methods)

3. Cross-over studies (first phase considered only).

Types of participants

Inclusion criteria

Adults and children with diabetes and CKD. The definition of

CKD will be limited to an eGFR < 60 mL/min/1.73 m² or

The Kidney Disease Improving Global Outcomes (KDIGO) GFR

stages 3 to 5 (KDIGO 2011; KDOQI 2002).

Exclusion criteria

1. First generation sulphonylureas

2. Transplant recipients (kidney, pancreas and islet cell)

Types of interventions

Head-to-head comparisons of active regimens (including compar-

isons of monotherapy or combination therapy with two or more

pharmacological glucose-lowering interventions, comparisons of

different doses and durations of the same intervention) or active

regimen compared with placebo, control or standard care.

1. Metformin

2. Insulin

3. Sulphonylurea (excluding first generation)

4. Glinides

5. Glitazones

6. -glucosidase inhibitors

7. Glucagon-like peptide-1 agonists

8. DPP4 inhibitors

9. Sodium glucose co-transporter 2 (SGLT2) inhibitors

10. Amylin analogues

11. Bromocriptine.

Types of outcome measures

1. Efficacy

2. Safety.

Primary outcomes

1. Glycated haemoglobin A1c (HbA1c)

2. Fasting blood glucose (FBG)

Secondary outcomes

1. Kidney function (creatinine, estimated GFR (eGFR),

albuminuria)

2. Systolic and diastolic blood pressure (BP)

3. Lipids (total cholesterol, HDL, LDL, triglyceride)

4. Body weight

5. All-cause mortality

6. Macrovascular events (cardiovascular death, non-fatal

myocardial infarction, non-fatal stroke)

7. Microvascular events (new or worsening kidney disease, or

retinopathy)

8. Safety

i) Hypoglycaemia

ii) Discontinuation of medication due to adverse events

iii) Other adverse events as described by authors.

Search methods for identification of studies

Electronic searches

We will search the Cochrane Kidney and Transplant’s Specialised

Register through contact with the Trials Search Co-ordinator us-

ing search terms relevant to this review. The Specialised Register

contains studies identified from the following sources.

1. Monthly searches of the Cochrane Central Register of

Controlled Trials (CENTRAL)

2. Weekly searches of MEDLINE OVID SP

3. Handsearching of kidney-related journals and the

proceedings of major kidney conferences

4. Searching of the current year of EMBASE OVID SP

5. Weekly current awareness alerts for selected kidney journals

6. Searches of the International Clinical Trials Register

(ICTRP) Search Portal and ClinicalTrials.gov.

Studies contained in the Specialised Register are identified through

search strategies for CENTRAL, MEDLINE, and EMBASE based

on the scope of Cochrane Kidney and Transplant. Details of these

strategies, as well as a list of handsearched journals, conference

proceedings and current awareness alerts, are available in the Spe-

cialised Register section of information about Cochrane Kidney

and Transplant.

See Appendix 1 for search terms used in strategies for this review.

3Insulin and glucose-lowering agents for treating people with diabetes and chronic kidney disease (Protocol)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://onlinelibrary.wiley.com/o/cochrane/clabout/articles/RENAL/frame.html
http://onlinelibrary.wiley.com/o/cochrane/clabout/articles/RENAL/frame.html
http://onlinelibrary.wiley.com/o/cochrane/clabout/articles/RENAL/frame.html
http://onlinelibrary.wiley.com/o/cochrane/clabout/articles/RENAL/frame.html


Searching other resources

1. Reference lists of review articles, relevant studies and

clinical practice guidelines.

2. Letters seeking information about unpublished or

incomplete studies to investigators known to be involved in

previous studies.

Data collection and analysis

Selection of studies

The search strategy described will be used to obtain titles and

abstracts of studies that may be relevant to the review. The titles

and abstracts will be screened independently by two authors, who

will discard studies that are not applicable, however studies and

reviews that might include relevant data or information on studies

will be retained initially. Two authors will independently assess

retrieved abstracts, and if necessary the full text, of these studies

to determine which satisfy the inclusion criteria.

Data extraction and management

Data extraction will be carried out independently by two authors

using standard data extraction forms. Where more than one pub-

lication of one study exists, reports will be grouped together and

relevant data from each report will be used in the analyses. Where

relevant outcomes are only published in earlier versions these data

will be used. Any discrepancy between published versions will be

highlighted. The following data will be extracted - participant

characteristics (including demographic information and comor-

bidities), interventions (including concomitant medications and

interventions), and the previously specified primary and secondary

outcomes (Types of outcome measures). Any disagreements will

be resolved by a third author.

Assessment of risk of bias in included studies

The following items will be independently assessed by two authors

using the risk of bias assessment tool (Higgins 2011) (see Appendix

2).

• Was there adequate sequence generation (selection bias)?

• Was allocation adequately concealed (selection bias)?

• Was knowledge of the allocated interventions adequately

prevented during the study?

◦ Participants and personnel (performance bias)

◦ Outcome assessors (detection bias)

• Were incomplete outcome data adequately addressed

(attrition bias)?

• Are reports of the study free of suggestion of selective

outcome reporting (reporting bias)?

• Was the study apparently free of other problems that could

put it at a risk of bias?

Any disagreements will be resolved by a third author.

Measures of treatment effect

For dichotomous outcomes (all-cause mortality, macrovascular

events, microvascular events) results will be expressed as risk ratio

(RR) with 95% confidence intervals (CI). Where continuous scales

of measurement are used to assess the effects of treatment (HbA1c,

fasting blood glucose, blood pressure, lipids, body weight), the

mean difference (MD) will be used, or the standardised mean dif-

ference (SMD) if different scales have been used.

For adverse events, results will be expressed as post treatment ab-

solute risk differences.

Dealing with missing data

Any further information required from the original author will be

requested by written correspondence (e.g. emailing corresponding

author) and any relevant information obtained in this manner

will be included in the review. Evaluation of important numerical

data such as screened, randomised patients as well as intention-

to-treat, as-treated and per-protocol population will be carefully

performed. Attrition rates, for example drop-outs, losses to follow-

up and withdrawals will be investigated. Issues of missing data

and imputation methods (for example, last-observation-carried-

forward) will be critically appraised (Higgins 2011).

Assessment of heterogeneity

Heterogeneity will be analysed using a Chi² test on N-1 degrees

of freedom, with an alpha of 0.05 used for statistical significance

and with the I² test (Higgins 2003). I² values of 25%, 50% and

75% correspond to low, medium and high levels of heterogeneity.

Assessment of reporting biases

If sufficient RCTs are identified, funnel plots will be used to assess

for the potential existence of small study bias (Higgins 2011).

Data synthesis

Data will be pooled using the random-effects model but the fixed-

effect model will also be used to ensure robustness of the model

chosen and susceptibility to outliers. Where outcomes sought are

reported in insufficient detail to allow meta-analysis and further

information is not forthcoming from trialists, then these outcomes

will be tabulated and assessed with descriptive techniques and

where possible the risk difference (RD) with 95% CI will be cal-

culated. If adequate data are available then we will calculate the
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number of persons needed to treat to avoid one cardiovascular

death.

Subgroup analysis and investigation of heterogeneity

Subgroup analysis will be used to explore possible sources of het-

erogeneity according to the following characteristics:

• Sex

• Age

• History of cardiac disease

• Glucose-lowering agent and dose of glucose-lowering agent

• Concomitant glucose-lowering agents (such as insulin)

• Dose and duration of concomitant glucose-lowering agent

used (such as insulin)

• Concomitant medications (such as aspirin or blood pressure

medications)

• Baseline HbA1c level

• Type 1 diabetes versus type 2 diabetes

• CKD stages (3, 4 and 5)

• Primary cause of kidney disease (diabetes versus others).

Adverse effects will be tabulated and assessed with descriptive tech-

niques, as they are likely to be different for the various agents used.

Where possible, the risk difference with 95% CI will be calculated

for each adverse effect, either compared to no treatment or to an-

other agent.

Sensitivity analysis

We will perform sensitivity analyses in order to explore the influ-

ence of the following factors on effect size:

• Repeating the analysis excluding unpublished studies

• Repeating the analysis taking account of risk of bias, as

specified

• Repeating the analysis excluding any very long or large

studies to establish how much they dominate the results

• Repeating the analysis excluding studies using the following

filters: diagnostic criteria, language of publication, source of

funding (industry versus other), and country.
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A P P E N D I C E S

Appendix 1. Electronic search strategies

Database Search terms

CENTRAL 1. MeSH descriptor: [Diabetes Mellitus] explode all trees

2. diabetes or diabetic in Trials

3. {OR #1-#2}

4. MeSH descriptor: [Kidney Diseases] this term only

5. MeSH descriptor: [Renal Replacement Therapy] explode all trees

6. MeSH descriptor: [Renal Insufficiency] this term only

7. MeSH descriptor: [Renal Insufficiency, Chronic] explode all trees

8. dialysis in Trials (Word variations have been searched)

9. hemodialysis or haemodialysis in Trials (Word variations have been searched)

10. hemofiltration or haemofiltration in Trials (Word variations have been searched)

11. hemodiafiltration or haemodiafiltration in Trials (Word variations have been searched)

12. “end-stage renal” or “end-stage kidney” or “endstage renal” or “endstage kidney” in Trials (Word variations have

been searched)

13. ESRF or ESKF or ESRD or ESKD in Trials

14. “chronic kidney” or “chronic renal” in Trials

15. CKF or CKD or CRF or CRD in Trials

16. CAPD or CCPD or APD in Trials

17. predialysis or pre-dialysis in Trials

18. MeSH descriptor: [Uremia] this term only

19. MeSH descriptor: [Diabetic Nephropathies] this term only

20. diabetic nephropath* in Trials

21. “diabetic kidney*” or “diabetic renal” in Trials

22. {OR #4-#21}

23. {AND #3 , #22}

24. MeSH descriptor: [Dialysis Solutions] explode all trees

25. dialysate* in Trials

26. {OR #24-#25}

27. MeSH descriptor: [Membranes, Artificial] explode all trees

28. membrane* and flux in Trials (Word variations have been searched)

29. {OR #27,#28}

30. MeSH descriptor: [Hypoglycemic Agents] explode all trees

31. MeSH descriptor: [Sulfonylurea Compounds] this term only

32. insulin*

33. MeSH descriptor: [Sodium-Glucose Transporter 2] this term only

34. Sodium glucose co-transporter 2* in Trials (Word variations have been searched)

35. canagliflozin in Trials (Word variations have been searched)

36. dapagliflozin in Trials (Word variations have been searched)

37. empagliflozin in Trials (Word variations have been searched)

38. remogliflozin in Trials (Word variations have been searched)

39. sergliflozin in Trials (Word variations have been searched)

40. tofogliflozin in Trials (Word variations have been searched)

41. MeSH descriptor: [alpha-Glucosidases] this term only
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(Continued)

42. acarbose in Trials (Word variations have been searched)

43. miglitol in Trials (Word variations have been searched)

44. voglibose in Trials (Word variations have been searched)

45. dipeptidyl-peptidase IV inhibitor* in Trials (Word variations have been searched)

46. gemigliptin in Trials (Word variations have been searched)

47. alogliptin in Trials (Word variations have been searched)

48. linagliptin in Trials (Word variations have been searched)

49. saxagliptin in Trials (Word variations have been searched)

50. sitagliptin in Trials (Word variations have been searched)

51. vildagliptin in Trials (Word variations have been searched)

52. MeSH descriptor: [Glucagon-Like Peptide 1] this term only

53. exenatide in Trials (Word variations have been searched)

54. liraglutide in Trials (Word variations have been searched)

55. taspoglutide in Trials (Word variations have been searched)

56. albiglutide in Trials (Word variations have been searched)

57. MeSH descriptor: [Thiazolidinediones] this term only

58. glitazone in Trials (Word variations have been searched)

59. pioglitazone in Trials (Word variations have been searched)

60. rivoglitazone in Trials (Word variations have been searched)

61. rosiglitazone in Trials (Word variations have been searched)

62. troglitazone in Trials (Word variations have been searched)

63. nateglinide in Trials (Word variations have been searched)

64. repaglinide in Trials (Word variations have been searched)

65. mitiglinide in Trials (Word variations have been searched)

66. pramlintide in Trials

67. ipragliflozin in Trials (Word variations have been searched)

68. bromocriptine in Trials (Word variations have been searched)

69. MeSH descriptor: [Bromocriptine] this term only

70. tak-875 in Trials (Word variations have been searched)

71. gpr40 agonist* in Trials (Word variations have been searched)

72. saroglitazar in Trials (Word variations have been searched)

73. aleglitazar in Trials (Word variations have been searched)

74. muraglitazar in Trials (Word variations have been searched)

75. tesaglitazar in Trials (Word variations have been searched)

76. {or #30-#75}

77. {or #26, #29, #76}

78. {and #23, #77}

MEDLINE 1. exp Diabetes Mellitus/

2. (diabetes or diabetic).tw.

3. or/1-2

4. Kidney Diseases/

5. exp Renal Replacement Therapy/

6. Renal Insufficiency/

7. exp Renal Insufficiency, Chronic/

8. dialysis.tw.

9. (hemodialysis or haemodialysis).tw.

10. (hemofiltration or haemofiltration).tw.

11. (hemodiafiltration or haemodiafiltration).tw.
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(Continued)

12. (end-stage renal or end-stage kidney or endstage renal or endstage kidney).tw.

13. (ESRF or ESKF or ESRD or ESKD).tw.

14. (chronic kidney or chronic renal).tw.

15. (CKF or CKD or CRF or CRD).tw.

16. (CAPD or CCPD or APD).tw.

17. (predialysis or pre-dialysis).tw.

18. Uremia/

19. Diabetic Nephropathies/

20. diabetic nephropath$.tw.

21. (diabetic kidney$ or diabetic renal$).tw.

22. or/4-21

23. and/3,22

24. Blood Glucose/

25. (glucose control$ or glucose lower$).tw.

26. exp Dialysis Solutions/

27. (dialysate$ adj3 glucose$).tw.

28. icodextrin.tw.

29. (dialysate$ adj3 amino acid$).tw.

30. or/26-29

31. exp Membranes, Artificial/

32. membrane$.tw.

33. or/31-32

34. exp Hypoglycemic Agents/

35. metformin.tw.

36. Sulfonylurea Compounds/

37. insulin.tw.

38. Sodium-Glucose Transporter 2/

39. Sodium glucose co-transporter 2.tw.

40. Sodium glucose transporter 2.tw.

41. canagliflozin.tw.

42. ipragliflozin.tw.

43. dapagliflozin.tw.

44. empagliflozin.tw.

45. remogliflozin.tw.

46. sergliflozin.tw.

47. tofogliflozin.tw.

48. alpha-Glucosidases/

49. acarbose.tw.

50. miglitol.tw.

51. voglibose.tw.

52. dipeptidyl-peptidase IV inhibitor$.tw.

53. alogliptin.tw.

54. gemigliptin.tw.

55. linagliptin.tw.

56. saxagliptin.tw.

57. sitagliptin.tw.

58. vildagliptin.tw.

59. Glucagon-Like Peptide 1/
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(Continued)

60. pramlintide.tw.

61. exenatide.tw.

62. liraglutide.tw.

63. taspoglutide.tw.

64. albiglutide.tw.

65. lixisenatide.tw.

66. Thiazolidinediones/

67. glitazone$.tw.

68. pioglitazone.tw.

69. rivoglitazone.tw.

70. rosiglitazone.tw.

71. troglitazone.tw.

72. nateglinide.tw.

73. repaglinide.tw.

74. mitiglinide.tw.

75. Bromocriptine/

76. bromocriptine.tw.

77. tak-875.tw.

78. gpr40 agonist$.tw.

79. saroglitazar.tw.

80. aleglitazar.tw.

81. muraglitazar.tw.

82. tesaglitazar.tw.

83. or/24-82

84. and/23,83

EMBASE 1. exp diabetes mellitus/

2. exp renal replacement therapy/

3. kidney disease/

4. chronic kidney disease/

5. kidney failure/

6. kidney transplantation/

7. chronic kidney failure/

8. (hemodialysis or haemodialysis).tw.

9. (hemofiltration or haemofiltration).tw.

10. (hemodiafiltration or haemodiafiltration).tw.

11. dialysis.tw.

12. (CAPD or CCPD or APD).tw.

13. (chronic kidney or chronic renal).tw.

14. (CKF or CKD or CRF or CRD).tw.

15. (end-stage renal or end-stage kidney or endstage renal or endstage kidney).tw.

16. (ESRF or ESKF or ESRD or ESKD).tw.

17. (predialysis or pre-dialysis).tw.

18. or/2-17

19. and/1,18

20. dialysis membrane/

21. membrane$.tw.

22. or/20-21

23. exp dialysate/
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(Continued)

24. dialysate$.tw.

25. or/23-24

26. exp antidiabetic agent/

27. exp sulfonylurea derivative/

28. glucose transporter 2/

29. exp dipeptidyl peptidase IV inhibitor/

30. alpha glucosidase/

31. exp glucagon like peptide/

32. exp glitazone derivative/

33. exp thiazole derivative/

34. bromocriptine/

35. tak-875.tw.

36. “TAK 875”/

37. or/26-36

38. or/22,25,37

39. and/19,38

Appendix 2. Risk of bias assessment tool

Potential source of bias Assessment criteria

Random sequence generation

Selection bias (biased allocation to interventions) due to inade-

quate generation of a randomised sequence

Low risk of bias: Random number table; computer random num-

ber generator; coin tossing; shuffling cards or envelopes; throwing

dice; drawing of lots; minimization (minimization may be imple-

mented without a random element, and this is considered to be

equivalent to being random)

High risk of bias: Sequence generated by odd or even date of birth;

date (or day) of admission; sequence generated by hospital or

clinic record number; allocation by judgement of the clinician; by

preference of the participant; based on the results of a laboratory

test or a series of tests; by availability of the intervention

Unclear: Insufficient information about the sequence generation

process to permit judgement

Allocation concealment

Selection bias (biased allocation to interventions) due to inade-

quate concealment of allocations prior to assignment

Low risk of bias: Randomisation method described that would not

allow investigator/participant to know or influence intervention

group before eligible participant entered in the study (e.g. central

allocation, including telephone, web-based, and pharmacy-con-

trolled, randomisation; sequentially numbered drug containers of

identical appearance; sequentially numbered, opaque, sealed en-

velopes)
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(Continued)

High risk of bias: Using an open random allocation schedule (e.g. a

list of random numbers); assignment envelopes were used without

appropriate safeguards (e.g. if envelopes were unsealed or non-

opaque or not sequentially numbered); alternation or rotation;

date of birth; case record number; any other explicitly unconcealed

procedure

Unclear: Randomisation stated but no information on method

used is available

Blinding of participants and personnel

Performance bias due to knowledge of the allocated interventions

by participants and personnel during the study

Low risk of bias: No blinding or incomplete blinding, but the re-

view authors judge that the outcome is not likely to be influenced

by lack of blinding; blinding of participants and key study per-

sonnel ensured, and unlikely that the blinding could have been

broken

High risk of bias: No blinding or incomplete blinding, and the

outcome is likely to be influenced by lack of blinding; blinding

of key study participants and personnel attempted, but likely that

the blinding could have been broken, and the outcome is likely

to be influenced by lack of blinding

Unclear: Insufficient information to permit judgement

Blinding of outcome assessment

Detection bias due to knowledge of the allocated interventions by

outcome assessors

Low risk of bias: No blinding of outcome assessment, but the review

authors judge that the outcome measurement is not likely to be

influenced by lack of blinding; blinding of outcome assessment

ensured, and unlikely that the blinding could have been broken

High risk of bias: No blinding of outcome assessment, and the

outcome measurement is likely to be influenced by lack of blind-

ing; blinding of outcome assessment, but likely that the blinding

could have been broken, and the outcome measurement is likely

to be influenced by lack of blinding

Unclear: Insufficient information to permit judgement

Incomplete outcome data

Attrition bias due to amount, nature or handling of incomplete

outcome data

Low risk of bias: No missing outcome data; reasons for missing

outcome data unlikely to be related to true outcome (for survival

data, censoring unlikely to be introducing bias); missing outcome

data balanced in numbers across intervention groups, with similar

reasons for missing data across groups; for dichotomous outcome

data, the proportion of missing outcomes compared with observed

event risk not enough to have a clinically relevant impact on the

intervention effect estimate; for continuous outcome data, plau-

sible effect size (difference in means or standardized difference in

means) among missing outcomes not enough to have a clinically

relevant impact on observed effect size; missing data have been
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(Continued)

imputed using appropriate methods

High risk of bias: Reason for missing outcome data likely to be

related to true outcome, with either imbalance in numbers or rea-

sons for missing data across intervention groups; for dichotomous

outcome data, the proportion of missing outcomes compared with

observed event risk enough to induce clinically relevant bias in

intervention effect estimate; for continuous outcome data, plau-

sible effect size (difference in means or standardized difference in

means) among missing outcomes enough to induce clinically rel-

evant bias in observed effect size; ‘as-treated’ analysis done with

substantial departure of the intervention received from that as-

signed at randomisation; potentially inappropriate application of

simple imputation

Unclear: Insufficient information to permit judgement

Selective reporting

Reporting bias due to selective outcome reporting

Low risk of bias: The study protocol is available and all of the

study’s pre-specified (primary and secondary) outcomes that are of

interest in the review have been reported in the pre-specified way;

the study protocol is not available but it is clear that the published

reports include all expected outcomes, including those that were

pre-specified (convincing text of this nature may be uncommon)

High risk of bias: Not all of the study’s pre-specified primary out-

comes have been reported; one or more primary outcomes is re-

ported using measurements, analysis methods or subsets of the

data (e.g. subscales) that were not pre-specified; one or more re-

ported primary outcomes were not pre-specified (unless clear jus-

tification for their reporting is provided, such as an unexpected

adverse effect); one or more outcomes of interest in the review are

reported incompletely so that they cannot be entered in a meta-

analysis; the study report fails to include results for a key outcome

that would be expected to have been reported for such a study

Unclear: Insufficient information to permit judgement

Other bias

Bias due to problems not covered elsewhere in the table

Low risk of bias: The study appears to be free of other sources of

bias.

High risk of bias: Had a potential source of bias related to the spe-

cific study design used; stopped early due to some data-dependent

process (including a formal-stopping rule); had extreme baseline

imbalance; has been claimed to have been fraudulent; had some

other problem

14Insulin and glucose-lowering agents for treating people with diabetes and chronic kidney disease (Protocol)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Unclear: Insufficient information to assess whether an important

risk of bias exists; insufficient rationale or evidence that an iden-

tified problem will introduce bias
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