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Study protocol

Meta-analysis of antihypertensive drugs in diabetic kidney disease
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Background
Description of the condition

Diabetes mellitus is a chronic condition in which the pancreas does not produce enough insulin and/or
the body cannot respond to insulin effectively to control blood sugar levels, which leads to vascular
injury and disease. In 2008, diabetes mellitus affected 347 million people worldwide (age
standardized prevalence of 9.8% in men and 9.2% in women), a doubling in the prevalence compared
with 1980.! Diabetes mellitus is a leading cause of chronic kidney disease; approximately 40% of
adults in developed nations with diabetes have chronic kidney disease (evidence of albuminuria or
proteinuria with or without reduced kidney function), a three- to four-fold increase compared with the
general population.?® Diabetes mellitus accelerates loss of kidney function in people with chronic
kidney disease and profoundly increases risks of major cardiovascular events (40% increase), end-
stage kidney disease (30-fold increase) and mortality (50% increase) for this population.*

Description of the interventions

Numerous blood-pressure lowering agents are used to prevent or slow progression of chronic kidney
disease in adults with diabetes. Angiotensin-converting enzyme (ACE) inhibitors proportionally
reduce risks of new-onset proteinuria and microalbuminuria (the earliest feature of diabetic kidney
disease) by 30% with similar effects in people with and without hypertension and improve survival.’
Numerous other antihypertensive agents are available to lower kidney and cardiovascular outcomes in
diabetic kidney disease, (including angiotensin receptor blockers (ARB) [alone or in combination with
ACE inhibitors], beta blockers, calcium channel blockers, and diuretics) although the relative efficacy
and acceptability of these agents has not been previously summarized within a single framework.
Global clinical practice guidelines recommend that adults who have diabetic kidney disease (stages
G1 to 5 and/or stages Al to 3) ® and hypertension are treated with blood pressure lowering drugs, and
preferably an ARB or ACE inhibitor.’

Why it is important to do this review

While blood pressure lowering agents improve outcomes in adults with diabetes kidney disease, the
relative efficacy and acceptability of all available agents within a single evidence hierarchy is not
available. The evidence for blood pressure lowering treatments is complex due to the number of
interventions available and the lack of direct head-to-head trials in this clinical setting. Specifically,
understanding the relative benefits of ACE inhibitors compared with ARB agents (alone or in
combination) would inform clinical practice and policy. A recent large trial was stopped prematurely
due to potential hazards and lack of efficacy for dual blockade with ACE inhibitor/ARB combination
therapy, leading to uncertainty about the efficacy and safety of this treatment strategy.®

While conventional pairwise meta-analysis can focus on direct comparisons between single
interventions (antihypertensive strategy versus placebo or another antihypertensive strategy), this
technique is limited in its capacity to establish a clear hierarchy of the efficacy and safety of the
available treatment strategies when trials include numerous interventions and head-to-head
comparisons are infrequent. A network meta-analysis can build a single framework of evidence for
blood pressure lowering interventions in chronic kidney disease to rank available treatment strategies.

We will conduct a systematic review that aims to compare all tested antihypertensive strategies in
adults with diabetes who have or are at risk of chronic kidney disease and, if deemed feasible and



appropriate, we will undertake a network meta-analysis to rank the efficacy and acceptability of the
available treatments.

OBJECTIVES

1) To compare the efficacy and acceptability of blood pressure lowering therapies in adults who
have diabetes who have or are at risk of kidney disease.

We will evaluate:

a) Efficacy defined as measured by mortality, cardiovascular events and end-stage
kidney disease requiring treatment with dialysis or transplantation

b) Efficacy as defined by regression or progression of albuminuria

c) Acceptability of treatment as measured by adverse events (cough, oedema,
hyperkalaemia)

2) To generate a clinically meaningful hierarchy of antihypertensive interventions according to
their efficacy and safety

METHODS
Criteria for considering studies for this review

Types of studies

All parallel-group randomized controlled trials (RCTs) evaluating antihypertensive therapies (alone or
in combination) versus each other, placebo, or no treatment in adults who have diabetes will be
included. We will not restrict inclusion based on language of publication. We will not include quasi-
randomized trials (RCTs in which allocation to treatment was obtained by alternation, use of alternate
medical records, date of birth or other predictable methods). We will exclude trials in which follow up
for specified outcomes was fewer than eight weeks.

Types of participants

Inclusion criteria

We will include studies in adults 18 years or older who have diabetes mellitus. We will include
participants with diabetes and evidence of chronic kidney disease (defined as the presence of micro-
or macroalbuminuria, i.e., urinary albumin excretion >30mg/day) with or without decreased
glomerular filtration rate (below 60 mi/minute per 1.73 m2)) or as defined by study authors that will
be extracted from three groups of trials:

1. Trials that include only participants with diabetes with kidney disease;

2. Trials primarily of participants who have diabetes without chronic kidney disease when the
data for participants who have diabetes with kidney disease are available in published format
or from the authors; and

3. Trials of primarily hypertensive participants including some with diabetes when data for the
participants with and without diabetic kidney disease can be extracted or obtained.

Exclusion criteria

We will exclude participants who have a functioning kidney transplant or who have chronic kidney
disease treated with dialysis. We will exclude trials in children. Patients with chronic kidney disease
secondary to causes other than diabetes mellitus will be excluded as trials in this population will be
the subject of a separate systematic review.



Types of interventions
We will include randomized trials that evaluate one or more of the following interventions
administered in oral form and in any combination:

e angiotensin-converting enzyme inhibitors
e angiotensin-receptor blockers

e calcium channel inhibitors

e beta-blockers

e renin inhibitors

o alpha blockers

o diuretics

o aldosterone antagonists

e endothelin inhibitors

If we identify in the included studies antihypertensive strategies that we were not aware of we will
consider them as eligible and we include them in the network after assessing their comparability with
the prespecified set of competing interventions. We will report the findings for these interventions and
the conclusions of the review. If a trial evaluates a randomized intervention common to two or more
arms in the trial (for example, ARB plus diuretic versus ARB plus calcium channel blocker), we will
code the intervention comparison as the interventions that are unique to the trial arms (coded as

ACE inhibitor

ACE inhibitor + ARB
ACE inhibitor + beta blocker

No treatment

Placebo
ACE inhibitor + calcium channel blocker

Renin inhibitor + diuretic
ACE inhibitor + diuretic

Renin inhibitor ACE inhibitor + renin inhibitor

Aldosterone antagonist
Endothelin inhibitor

Alfa blocker

Diuretic ARB

Calcium channel blocker + beta blocker ARB + calcium channel blocker

Calcium channel blocker ARB + diuretic

Beta blocker + diuretic ARB + renin inhibitor
Beta blocker

Figure 1 Network of possible interventions. ACE = angiotensin-converting enzyme. ARB = angiotensin receptor blocker
diuretic versus calcium channel blocker).

We will assume that investigators will titrate doses of medication to find the ideal dose for each
patient or used fixed drug doses using standard acceptable dosing regimens. We will consider trials in
which other anti-hypertensive agents were administered as a randomized or non-randomized
intervention in all arms of the trial. For example, if furosemide was administered to participants in
addition to an ACE inhibitor in both the intervention and the control arm of the trial in equivalent



doses, we will include the trial in the review and consider participants as allocated to ACE inhibitor or
control. When studies use more than 1 drug in a treated group in a stepped care approach, we will
include the trial within the category of the first-line therapy. We will record and report all
antihypertensive and diabetes-related treatments administered as co-interventions in the eligible trials.
We will consider ‘placebo’ and ‘no treatment’ separately within the network. We will not include
traditional Chinese medicines.

The network graph of possible pairwise comparisons is shown above. We assume that any participant
that meets the inclusion criteria is, in principle, equally likely to be randomized to any of the eligible
interventions.

Outcome measures
We will estimate the relative ranking of the competing interventions according to the following
outcomes:

Primary outcomes: Efficacy
1. Total mortality (in trials including participants with evidence of chronic kidney disease)
2. End-stage kidney disease (defined as an estimated glomerular filtration rate below 15 ml/min
per 1.73 m?, treated with long-term supportive care, dialysis or transplantation)

Primary outcome: Safety
1. Hyperkalaemia — as defined by investigators (in trials including participants with evidence of
chronic kidney disease)

Secondary outcomes: Efficacy

1. Cardiovascular mortality (in trials including participants with evidence of kidney disease)

2. Myocardial infarction (fatal or nonfatal) (in trials including participants with evidence of
kidney disease)

3. Stroke (fatal or nonfatal) (in trials including participants with evidence of kidney disease)

4. Kidney function (any of: glomerular rate or serum creatinine [continuous measure at end of
treatment or change beyond a threshold as defined by the investigators])

5. Blood pressure (any of: systolic blood pressure or diastolic blood pressure at end of
treatment) (in trials including participants with evidence of kidney disease)

6. Proteinuria or albuminuria (as continuous measure [g/24 hours or albumin/protein to
creatinine ratio] or proportion of patients with albuminuria/proteinuria above author specified

threshold)
Secondary outcomes: Safety
1. Dry cough
2. Presyncope or dizziness
3. Oedema

We will tabulate the definitions of kidney function or protein/albumin excretion outcomes that are
included in analyses.

Search methods for identification of studies

Electronic searches
We will search for trials that compare at least two of the interventions. We will search for all possible
comparisons formed by the interventions of interest within the following electronic sources:



1. Cochrane Renal Group’s specialized register using search terms relevant to this review. The
Cochrane Renal Group’s specialized register contains studies identified from: Monthly
searches of the Cochrane Central Register of Controlled Trials CENTRAL; weekly searches
of MEDLINE OVID SP; Hand-searching of renal-related journals and the proceedings of
major conferences; searching of the current year of EMBASE OVID SP; weekly current
awareness alerts for selected renal journals; 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, EMBASE based
on the scope of the Cochrane Renal Group. Details of these strategies as well as a list of hand-
searched journals, conference proceedings and current awareness alerts are available in the
’Specialised Register’ section of information about the Cochrane Renal Group

2. Embase OVID SP;

3. MEDLINE OVID SP;

4. Cochrane Central Register of Randomized Trials (CENTRAL)

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

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 trials will be retained initially. Two authors will independently assess retrieved
abstracts and, if necessary the full text, of these studies to determine which studies satisfy the
inclusion criteria.

Data extraction and management
Data extraction will be carried out by two authors independently using a single purpose-built
electronic database. We will extract data for:

Outcome data

We will extract from each included study all-cause and cardiovascular mortality, fatal or nonfatal
myocardial infarction, fatal or nonfatal stroke, kidney function (any of: glomerular rate or serum
creatinine [continuous measure at end of treatment or change beyond a threshold as defined by the
investigators]), blood pressure (any of: systolic blood pressure or diastolic blood pressure at end of
treatment) (in trials including participants with evidence of kidney disease), proteinuria or
albuminuria (as continuous measure [g/24 hours or albumin/protein to creatinine ratio] or proportion
of patients with albuminuria/proteinuria above author specified threshold), and hyperkalaemia, dry
cough, presyncope or dizziness, and oedema. We will also record the duration of the intervention, the
number of patients experiencing the event (for binary outcomes), the value of any continuous measure
on a standardized scale if necessary, and the interventions being compared. Arm-level data will be
extracted.

Data on potential effect modifiers
We will extract from each included study data on the following study, intervention and population
characteristics that may act as effect modifiers:

e data of publication
e stage of chronic kidney disease,
e type of diabetes (type 1 and type 2)



e mean age,

e proportion of men,

e proteinuria (continuous variables [albuminuria, proteinuria in g/day or indexed to urine
creatinine] and proportion of participants with proteinuria, microalbuminuria,
macroalbuminuria)

e duration of treatment,

e source of funding (industry, government or non-governmental funding)

Other data
We will extract from each included study data on the following additional information:

e setting,

e country (including whether low or middle-income according to World Bank criteria),

e baseline blood pressure, (continuous variables [systolic blood pressure, diastolic blood
pressure] and proportion of participants who are hypertensive as categorized by authors),

o estimated glomerular filtration rate or creatinine clearance at baseline or serum creatinine,

« randomized intervention(s) and comparator(s) [name, class, dose, frequency, route, duration
of administration],

e non-randomized or randomized co-interventions (administered to all treatment groups)

e primary endpoint,

o trial registration data,

e publication type (letter, journal article, conference proceedings, or unpublished)

Data will be cross checked between authors and any discrepancies will be resolved through discussion
and if necessary with a third author. Studies reported in non-English language journals will be
electronically translated before assessment. Where more than one publication of one study exists,
reports will be grouped together and the publication with the most complete data will be used in the
analyses. Where relevant outcomes are only published in earlier versions this data will be used. Any
discrepancy between published versions will be highlighted. Where studies report outcomes
separately for groups based on patient characteristics, data will be entered separately into analyses,
designated by a suffix after the study name to identify the subgroup. Any disagreements in data
extraction will be highlighted and discussed with a third author

Assessment of risk of bias in included studies

The following domains will be assess in all included studies using the risk of bias assessment tool
generated by the Cochrane Collaboration.? The following six domains will be considered:

o \Was there adequate sequence generation (selection bias)?
o Was allocation adequately concealed (selection bias)?
e Was knowledge of the allocated interventions adequately prevented during the study
(detection bias)?
o Participants and personnel
o Outcome assessment
o Were incomplete outcome data adequately addressed (attrition bias)?
o Are reported of the study free of selective reporting (reporting bias)?
e Was the study apparently free of other problems that could put it at a risk of bias?



A description of what was reported to have happened in each study will be provided and a judgment
on the risk of bias will be made on each domain as low, high, or unclear risk of bias.

Measures of treatment effect
Relative treatment effects
e Continuous outcomes: Where different measures are used to assess the same outcome,
treatment effects will be summarized with standard mean difference (SMD) Hedges’ adjusted
g.
o Dichotomous outcomes: these outcomes will be analysed by calculating the odds ratio (OR)

Results from network meta-analysis will be presented as summary relative effect sizes (SMD or OR)
for each possible pair of treatments.

Relative treatment ranking

We will also estimate the ranking probabilities for all treatments of being at each possible rank for
each intervention and each outcome. We will obtain a treatment hierarchy using the surface under the
cumulative ranking curve (SUCRA) and mean ranks.'* SUCRA can also be expressed as a percentage
interpreted as the percentage of efficacy/safety of a treatment that would be ranked first without
uncertainty.

Unit of analysis issues

Studies with multiple treatment groups

We will account for the correlation between the effect sizes from multi arm trials in network meta-
analysis.

Assessment of clinical and methodological heterogeneity within treatment comparisons

To evaluate for the presence of clinical heterogeneity we will generate descriptive statistics for trial
and study population characteristics across all eligible trials that compare each pair of interventions.
We will assess for the presence of clinical heterogeneity within each pairwise comparison by
comparing these statistics.

Assessment of transitivity across treatment comparisons

The assumption of ’transitivity’ - that one can learn about treatment A versus treatment B via
treatment C (for example, learning about ACE inhibitor versus ARB via placebo) - assumes that AC
trials and BC trials are similar with respect to the distribution of all possible effect modifiers. For
example, in trials of antihypertensive agents in chronic kidney disease, we need to be sure that trials
comparing A with C (ACE inhibitor versus placebo) have similar participant characteristics (for
example severity of kidney disease) as trials comparing B with C (ARB versus placebo).

In preparing this protocol, we have made the following assumptions:**

1. That the common treatment used to compare different antihypertensive classes is similar when it
appears in different trials (for example, placebo is administered in a similar way in ACE inhibitor
versus placebo trials and in ARB versus placebo trials; that beta blockers are given in the same
route in AC and BC trials; that doses in AC trials are similar to doses in BC trials).

2. That the *missing’ treatment in each trial (for example, ACE inhibitor versus ARB trials do not
have a beta blocker and ACE inhibitor versus beta blocker trials do not have a ARB arm, is
missing at random.



3. The two sets of trials, AC and BC, do not differ with respect to effect modifiers (for example, the
design and study characteristics of ARB versus placebo trials are similar to ACE inhibitor versus
placebo trials)

4. Participants in the network could in principle be randomized to any of the three treatments, A, B,
or C. For example, a person with chronic kidney disease could be equally likely be randomized to
ACE inhibitor or ARB alone or in combination, beta blocker, calcium channel blocker, or thiazide
diuretic, placebo, or no treatment.

We will investigate the distribution of prespecified clinical and methodological variables in the
eligible trials to evaluate the assumption to transitivity. We will check the distribution of effect
modifiers and comparability of treatments across studies and statistically (see next section on
Checking of assumptions: consistency).

Data synthesis

Methods for direct treatment comparisons

First, we will conduct pairwise meta-analyses by synthesizing studies that compared interventions
head-to-head using a random-effects model to incorporate the assumption that different studies
assessed different yet related treatment effects.*? We will compare classes of treatment or their
combinations for every comparison with at least two studies.

For dichotomous outcomes (all-cause mortality, cardiovascular mortality, end-stage kidney disease,
fatal or nonfatal myocardial infarction, fatal or nonfatal stroke, proportion or participants with
albuminuria above or below a specified threshold, proportion of participants experiencing a rise in
serum creatinine or proportion of participants experiencing adverse events [cough; presyncope;
oedemay)), results will be expressed as an odds ratio with 95% confidence intervals (CI).

Methods for indirect and mixed comparisons

When feasible and appropriate, we will use network meta-analysis to compare different classes of
antihypertensive treatment or their combinations directly and indirectly. Network meta-analysis is a
method of synthesizing information from a network of trials addressing the same questions but
involving different classes of intervention. Joint analysis of data within a network framework allows
novel interferences on treatment comparisons that have not been previously addressed directly in any
studies and it may increase precision for comparisons with few data.™

For any given comparison, say A versus B, direct evidence is provided by trials that compare these
two treatments directly (ACE inhibitor versus ARB) as in standard direct comparisons meta-analysis.
In addition, indirect evidence for A versus B can be provided if studies that compare A versus C and
B versus C are assessed jointly (for example, ACE inhibitor versus placebo trials and ARB versus
placebo trials can allow indirect comparison of ACE inhibitor versus ARB via the use of placebo).
Network meta-analysis aims to combine the direct and indirect evidence into a single effect size. This
helps to increase the precision of the comparison (for example, ACE inhibitor versus ARB when
directly compared within trials and ACE inhibitor versus ARB compared indirectly via a common
comparator), in which respected. The combination of direct and indirect evidence for any given
treatment comparison can be extended when ranking more than three types of treatment according to
their effectiveness or safety; every study contributes evidence about a subset of these treatments.

We will perform meta-analysis in STATA (StataCorp. 2011. Stata Statistical Software: Release 12.
College Station, TX) using the mvmeta command ** and self-programmed STATA routines **
available at http://www.mtm.uoi.gr/index.php/stata-routines-for-network-meta-analysis.
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Assessment of statistical heterogeneity

Assumptions when estimating the heterogeneity

In standard pairwise meta-analyses we will estimate different heterogeneity variances for each
pairwise comparison. In network meta-analysis we will assume a common estimate for the
heterogeneity variance across the different comparisons.

Measures and tests for heterogeneity
Heterogeneity will be analyzed using a Chi-square test on N-1 degrees of freedom (where N is the
number of studies), with alpha of 0.05 used for statistical significance and with the I? statistic *°.

Assessment of statistical inconsistency
The presence of transitivity in a network of interventions will result in a data set that is consistent; that
direct and indirect evidence for the same treatment comparisons are in agreement.

Local approaches for evaluating inconsistency

To evaluate the presence of inconsistency locally we will use the loop-specific approach.'®*’ This
method evaluates the consistency assumption in each closed triangular or quadratic loop separately as
the difference between the direct and indirect estimates for a specific comparison in the loop
(inconsistency factor). Then, the magnitude of the inconsistency factors and their 95% confidence
intervals can be used to infer about the presence of inconsistency in each loop. We will assume a
common heterogeneity estimate within each loop. We will present the results of this approach
graphically in a forest plot using the ifplot command in STATA.™ To infer whether the inconsistency
factor is incompatible with zero, we will look at the 95% confidence interval and a loop-specific z-
test. This approach can be easily applied and indicate loops with large inconsistency, but cannot infer
consistency of the entire network or identify the particular comparison that is problematic. It should
be noted that in a network of evidence there may be many loops and estimates of inconsistency factors
and with multiple testing there is an increased likelihood that we might find an inconsistent loop by
chance. Therefore, we will be cautious deriving conclusions from this approach.

Global approaches for evaluating inconsistency

To check the assumption of consistency in the entire network, we will use the ‘design by treatment
interaction model’ as fully explained in *® on pages 102 and 103. This method accounts for different
source of inconsistency that can occur when studies with different designs (two-arm trials vs. three-
arm trials) give different results as well as disagreement between direct and indirect evidence. Using
this approach we will infer about the presence of inconsistency from any source in the entire network
based on a chi-square test. The design-by-treatment model will be performed in STATA using the
mvmeta command. Inconsistency and heterogeneity are interweaved; to distinguish between these two
sources of variability we will employ the I-squared for inconsistency that measures the percentage of
variability that cannot be attributed to random error or heterogeneity (within comparison variability).

Investigation of heterogeneity and inconsistency
If we find important heterogeneity or/and inconsistency, we will explore the possible sources. We will
investigate the distribution of prespecified clinical and methodological variables that we suspect may
be potential sources of either heterogeneity or inconsistency in each comparison-specific group of
trials. We will consider the following potential sources of heterogeneity and/or network inconsistency
(if sufficient studies are available):

1. mistakes and inconsistencies in data extraction and entry

2. population (type 1 or type 2 diabetes, baseline stage of chronic kidney disease, age, gender,

stage of kidney disease, or presence of proteinuria or albuminuria)
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3. study design or risk of bias (allocation concealment, blinding of outcome assessment,
attrition), publication type, funding source, duration of follow-up (24 months or longer versus
less than 24 months), date of publication, premature termination

Investigation of reporting biases
We will do a full evaluation of the association between study size and result by examining the
comparison-adjusted funnel plots.*

Sensitivity analysis

We will assess the impact of differing trial and participant characteristics on the primary outcomes in
sensitivity analysis to explore for sources of heterogeneity or inconsistency and to evaluate
applicability of the findings. We will conduct analyses restricted to studies evaluating treatment in:
type 1 or type 2 diabetes only; microalbuminuria; macroalbuminuria; hypertensive participants;
studies with adequately concealed allocation; studies with follow up longer than 24 months; and
studies that were not terminated prematurely. We will include trials in which allocation to treatment
was not adequately concealed but will consider this risk of bias in our analyses and discussion.

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We included acute kidney injury post hoc as a safety outcome during the data extraction phase of the
study.
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Appendix 1. Electronic search strategies

CENTRAL MEDLINE Embase

1. (diabetes or diabetic):ti,ab,kw 1. Diabetes Mellitus/ 1. Diabetes Mellitus/

2. (prediabet* or pre-diabet*):ti,ab,kw 2. Insulin Dependent Diabetes Mellitus/ 2. Non Insulin Dependent Diabetes

3. “impaired glucose tolerance”:ti,ab,kw 3. Non Insulin Dependent Diabetes Mellitus/

4. #lor#2or#3 Mellitus/ 3. Insulin Dependent Diabetes Mellitus/

5. antihypertensive*:ti,ab,ti 4. Diabetic Nephropathies/ 4. Diabetic Nephropathy/

6. MeSH descriptor: [Angiotensin-Converting 5. Prediabetic State/ 5. Diabetic Hypertension/
Enzyme Inhibitors] explode all trees 6. (diabetes or diabetic).tw. 6. Impaired Glucose Tolerance/

7. Angiotensin-Converting Enzyme 7. (prediabet* or pre-diabet*).tw. 7. (diabetes or diabetic).tw.
Inhibit*:ti,ab,kw 8. impaired glucose tolerance.tw. 8. prediabet*.tw.

8. dipeptidyl carboxypeptidase inhibitor:ti,ab,kw 9. or/1-8 9. impaired glucose tolerance.tw.

9. (ACE or ACE1 or ACEI or ACE-I):ti,ab,kw 10. Antihypertensive Agents/ 10. or/1-9

10. MeSH descriptor: [Angiotensin Receptor 11. exp Angiotensin-Converting Enzyme 11. Antihypertensive Agent/
Antagonists] explode all trees Inhibitors/ 12. exp Angiotensin Receptor Antagonist/

11. [mh “Receptors Angiotensin/Al] 12. exp Receptors, Angiotensin/ai 13. exp Dipeptidyl Carboxypeptidase

12. (angiotensin near/3 receptor 13. exp Angiotensin Receptor Antagonists/ Inhibitor/
antagonist™®):ti,ab,kw 14. exp Adrenergic beta-Antagonists/ 14. exp beta Adrenergic Receptor Blocking

13. (angiotensin near/3 receptor block*):ti,ab,kw 15. exp Calcium Channel Blockers/ Agent/

14. ((“AT 2 receptor”) next (block* or 16. exp Sodium Chloride Symporter 15. exp Calcium Channel Blocking Agent/
antagonist®)):ti,ab,kw Inhibitors/ 16. exp Thiazide Diuretic Agent/

15. ARB:ti,ab,kw 17. Thiazides/ 17. antihypertensive*.tw.

16. MeSH descriptor: [Adrenergic beta- 18. Benzothiadiazines/ 18. angiotensin converting enzyme
Antagonists] explode all trees 19. antihypertensive*.tw. 20. angiotensin inhibitor*.tw.

17. beta adrenergic receptor block*:ti,ab,kw converting enzyme inhibitor*.tw. 19. ACE.tw.

18. beta block*:ti,ab,kw 20. ACE.tw. 20. (angiotensin adj3 receptor

19. MeSH descriptor: [Calcium Channel Blockers] 21. (angiotensin adj3 receptor antagonist™®).tw.
explode all trees antagonist™®).tw. 21. (angiotensin adj3 receptor block*).tw.

20. calcium channel block*:ti,ab,kw 22. (angiotensin adj3 receptor block*).tw. 22. (AT 2 receptor adj (block* or

21. CCB:ti,ab,kw 23. (AT 2 receptor adj (block* or antagonist™®)).tw.

22. MeSH descriptor: [Sodium Chloride Symporter antagonist™®)).tw. 23. ARB.tw.
Inhibitors] explode all trees 24. ARB.tw. 24. angiotensin receptor blocker*.tw.

23. Thiazide*:ti,ab,kw 25. angiotensin receptor blocker*.tw. 25. beta blocker*.tw.

24. Benzothiadiazine*:ti,ab,kw 26. beta blocker*.tw. 26. beta blockade.tw.

25. captopril:ti,ab,kw 27. beta blockade.tw. 27. calcium channel blocker*.tw.

26. benazepril:ti,ab,kw 28. calcium channel blocker*.tw. 28. CCB.tw.

27. enalapril:ti,ab,kw 29. CCB.tw. 29. thiazide*.tw.

28. fosinopril:ti,ab,kw 30. thiazide*.tw. 30. captopril.tw.

29. imidapril:ti,ab,kw 31. captopril.tw. 31. benazepril.tw.

30. lisinopril:ti,ab,kw 32. benazepril.tw. 32. enalapril.tw.

31. perindopril:ti,ab,kw 33. enalapril.tw. 33. fosinopril.tw.

32. quinapril:ti,ab,kw 34. fosinopril.tw. 34. imidapril.tw.

33. ramipril:ti,ab,kw 35. imidapril.tw. 35. lisinopril.tw.
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CENTRAL

MEDLINE

Embase

34. trandolapril:ti,ab,kw
35. zofenopril:ti,ab,kw
36. azilsartan:ti,ab,kw
37. irbesartan:ti,ab,kw
38. losartan:ti,ab,kw
39. olmesartan:ti,ab,kw
40. telmisartan:ti,ab,kw
41. alprenolol:ti,ab,kw
42. bucindolol:ti,ab,kw
43. carteolol:ti,ab,kw
44. carvedilol:ti,ab,kw
45. labetalol:ti,ab,kw
46. nadolol:ti,ab,kw
47. oxprenolol:ti,ab,kw
48. penbutolol:ti,ab,kw
49. pindolol:ti,ab,kw
50. sotalol:ti,ab,kw
51. timolol:ti,ab,kw
52. acebutolol:ti,ab,kw
53. atenolol:ti,ab,kw
54. betaxolol:ti,ab,kw
55. bisoprolol:ti,ab,kw
56. celiprolol:ti,ab,kw
57. esmolol:ti,ab,kw
58. metoprolol:ti,ab,kw
59. nebivolol:ti,ab,kw
60. amlodipine:ti,ab,kw
61. aranidipine:ti,ab,kw
62. azelnidipine:ti,ab,kw
63. barnidipine:ti,ab,kw
64. benidipine:ti,ab,kw
65. cilnidipine:ti,ab,kw
66. clevidipine:ti,ab,kw
67. isradipine:ti,ab,kw
68. efonidipine:ti,ab,kw
69. felodipine:ti,ab,kw
70. lercanidipine:ti,ab,kw
71. nicardipine:ti,ab,kw
72. nifedipine:ti,ab,kw
73. nilvadipine:ti,ab,kw
74. nimodipine:ti,ab,kw
75. nisoldipine:ti,ab,kw
76. nitrendipine:ti,ab,kw
77. pranidipine:ti,ab,kw
78. verapamil:ti,ab,kw

36. lisinopril.tw.
37. perindopril.tw.
38. quinapril.tw.
39. ramipril.tw.
40. trandolapril.tw.
41. zofenopril.tw.
42. azilsartan.tw.
43. irbesartan.tw.
44. losartan.tw.
45. olmesartan.tw.
46. telmisartan.tw.
47. alprenolol.tw.
48. bucindolol.tw.
49. carteolol.tw.
50. carvedilol.tw.
51. labetalol.tw.
52. nadolol.tw.
53. oxprenolol.tw.
54. penbutolol.tw.
55. pindolol.tw.
56. propranolol.tw.
57. sotalol.tw.
58. timolol.tw.
59. acebutolol.tw.
60. atenolol.tw.
61. betaxolol.tw.
62. bisoprolol.tw.
63. celiprolol.tw.
64. esmolol.tw.
65. metoprolol.tw.
66. nebivolol.tw.
67. amlodipine.tw.
68. aranidipine.tw.
69. azelnidipine.tw.
70. barnidipine.tw.
71. benidipine.tw.
72. cilnidipine.tw.
73. clevidipine.tw.
74. isradipine.tw.
75. efonidipine.tw.
76. felodipine.tw.
77. lercanidipine.tw.
78. nicardipine.tw.
79. nifedipine.tw.
80. nilvadipine.tw.

36. perindopril.tw.
37. quinapril.tw.
38. ramipril.tw.
39. trandolapril.tw.
40. zofenopril.tw.
41. azilsartan.tw.
42. irbesartan.tw.
43. losartan.tw.
44. olmesartan.tw.
45. telmisartan.tw.
46. alprenolol.tw.
47. bucindolol.tw.
48. carteolol.tw.
49. carvedilol.tw.
50. labetalol.tw.
51. nadolol.tw.
52. oxprenolol.tw.
53. penbutolol.tw.
54. pindolol.tw.
55. propranolol.tw.
56. sotalol.tw.
57. timolol.tw.
58. acebutolol.tw.
59. atenolol.tw.
60. betaxolol.tw.
61. bisoprolol.tw.
62. celiprolol.tw.
63. esmolol.tw.
64. metoprolol.tw.
65. nebivolol.tw.
66. amlodipine.tw.
67. aranidipine.tw.
68. azelnidipine.tw.
69. barnidipine.tw.
70. benidipine.tw.
71. cilnidipine.tw.
72. clevidipine.tw.
73. isradipine.tw.
74. efonidipine.tw.
75. felodipine.tw.

76. lercanidipine.tw.

77. nicardipine.tw.
78. nifedipine.tw.
79. nilvadipine.tw.
80. nimodipine.tw.
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79. diltiazem:ti,ab,kw 81. nimodipine.tw. 81. nisoldipine.tw.

80. chlorothiazide:ti,ab,kw 82. nisoldipine.tw. 82. nitrendipine.tw.

81. hydrochlorothiazide:ti,ab,kw 83. nitrendipine.tw. 83. pranidipine.tw.

82. bendrofluazide:ti,ab,kw 84. pranidipine.tw. 84. verapamil.tw.

83. [or #5-#82] 85. verapamil.tw. 85. diltiazem.tw.

84. #4 and #83 86. diltiazem.tw. 86. benzothiadizine.tw.
87. benzothiadizine.tw. 87. chlorothiazide.tw.
88. chlorothiazide.tw. 88. hydrochlorothiazide.tw.
89. hydrochlorothiazide.tw. 89. bendrofluazide.tw.
90. bendrofluazide.tw. 90. or/11-89
91. or/10-91 91. 91.and/10,90
92. 93. and/9,92
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Appendix 2a: Description of included studies

Appendix 2

Description of included studies

Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
ABCD-2V?® 2006 | Valsartan (80-160) 27 2 USA Microalbuminuria Micro Normotensive 22.8 Urinary albumin
Placebo (20-200 pg/min) excretion
Abe 200727 2007 | ACE-I (n.i.) 34 2 Japan Overt nephropathy, Micro/macro | Hypertensive 12 59.8 | Renoprotection
Losartan (25-50) albuminuria >30 mg/day
Abe 20097 2009 | Losartan (100) 60 2 Japan Urinary protein: Macro Hypertensive 6 Not reported
Losartan 100 + creatinine ratio >300 mg/g
hydrochlorothiazide (12.5) of creatinine); stage 3
chronic kidney disease
Abe 20127 2012 | Aliskiren (150-300) 64 2 Japan Urine albumin to Micro Hypertensive 6 67 | Blood pressure
Amlodipine (2.5-5) creatinine rate >30 mg/g control and
creatinine and eGFR 30- renoprotection
89 ml/min
ACEi trial® 1993 | Captopril (75) 409 1 USA Diabetic nephropathy, Macro - 36 35 Doubling of the
Placebo urinary protein excretion baseline serum
of >500 mg/24 hours and creatinine to at
serum creatinine <2.5 least 2.0 mg/dI
mg/dl (221 pmol/1) (177 pmol/l)
Agardh 1996% 1996 | Lisinopril (2.5-20) 335 2 Albuminuria 20-300 Micro Hypertensive 12 59 Blood pressure and
Nifedipine (20-80) pg/min and creatinine microalbuminuria
clearance <30
ml/min/1.73 m? or serum
creatinine >200 pumol/l
Agha 20097 2009 | Losartan (50) 361 2 Pakistan Yes Microalbuminuria Micro Normotensive 6 53.9 | Microalbuminuria
Control reduction and
adverse effects
Ahmad 1997% 1997 | Enalapril (10) 103 2 India Yes Albumin excretion rate Micro Normotensive 60 49.8 | Progression of
Placebo 20-200 pg/min and GFR albuminuria from
>90 ml/min microalbuminuria
to clinical
albuminuria
Ahmad 2003%® 2003 | Enalapril (10) 73 1 India Yes Albumin excretion rate Micro Normotensive 60 31.3 | Kidney structure
Placebo 20-200 pg/min and GFR and function
>90 ml/min
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Ahuja 1996%° 1996 | Enalapril (5-20) 242 2 India Yes "Nephropathy" Not specified | Hypertensive 24 Creatinine
Metoprolol (100-200) clearance
AIPRI 1996% 1996 | Benazepril (20-40) + 21 Multi- Serum creatinine 1.5-4.0 Not specified | - 36 Doubling of serum
amlodipine (5-10) national mg/dl (133-354 pmol/l) creatinine or
Benazepril (20-40) + and creatinine clearance dialysis
hydrochlorothiazide (12.5- 30-60 ml/min
25)
Alam 2001% 2001 | Benazepril (5-10) 42 India Yes Microalbuminuria Micro - 3 Microalbuminuria
Placebo
ALTITUDE® 2012 | Aliskerin (150-300) 8606 2 Multi- Microalbuminuria (urine Normo/Micro | - 324 64.6 | Composite of death
Placebo national albumin to creatinine ratio | /Macro from

>20 mg/g and <200 mg/g
[or UACR >2.26
mg/mmol and <22.6
mg/mmol] and a mean
¢GFR >30 and < 60,
macroalbuminuria
(UACR >200 mg/g [or
22.6 mg/mmol] and
eGFR>30 or history of
cardiovascular disease and
a mean eGFR >30 and
<60

cardiovascular
causes or the first
occurrence of
cardiac arrest with
resuscitation,
nonfatal
myocardial,
nonfatal stroke,
unplanned
hospitalization for
heart failure, end-
stage renal disease,
death attributable
to kidney failure,
or the need for
RRT with no
dialysis or
transplantation
available or
initiated, or a
serum creatinine
value that was at
least double the
baseline value and
that exceeded the
upper limit of
normal, sustained
for at least one
month
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Amuschastegui 1993% 1993 | Enalapril (5-20) 14 2 Italy Microalbuminuria (20- Micro Hypertensive 15 GFR, renal plasma
Nitrendipine (10-40) 200 pg/min) and biopsy flow, diastolic
proven diabetic blood pressure,
glomerulopathy overnight albumin
excretion rate and
fractional albumin
clearance
Anderson 1994 1993 | Fosinopril (n.i.) 12 2 USA Microalbuminuria or Not specified | Hypertensive 55 55 Blood pressure and
Verapamil (n.i.) proteinuria urinary protein
excretion
ASCEND® 2010 | Avosentan (25-50) 1392 2 Multi- Serum creatinine >1.3-3 Macro - 45 61 | Doubling serum
Placebo national mg/dl for men and >1.2-3 creatinine, ESKD
mg/dl for women and or death
albumin to creatinine rate
> 309 mg/g
ATLANTIS® 2000 | Ramipril (1.25, 5) 140 1 UK and Microalbuminuria 20-200 | Micro Normotensive 24 40 Progression from
Placebo Ireland ug/min microalbuminuria
to
macroalbuminuria
Atmaca 2006’ 2006 | Lisinopril (10) 26 2 Turkey Microalbuminuria 30-300 | Micro Normotensive 12 55.1 | Urine albumin
Losartan (50) mg/d excretion rate
Lisinopril (10) + losartan
(50)
AVOID™® 2008 | Aliskiren (150-300) 599 2 Multi- Nephropathy (urine Micro/macro | Hypertensive 6 59.8 | Urinary albumin:
Placebo national albumin to creatinine ratio creatinine ratio
>300 mg/g or 200 mg/g in
patients with renin-
angiotensin system
blockade
Bakris 1994 1994 | Lisinopril (n.i.) 15 1 USA Hyperfiltration Not specified | Normo and 18 28 Reduction in renal
Placebo (glomerular filtration hypertensive size and
rate>2.5 ml/sec) microalbuminuria
Bakris 1995% 1995 | Verapamil or diltiazem (n.i.) | 29 2 USA Not specifically reported Not specified | - 61 Progression of
Atenolol (n.i.) diabetic
nephropathy
Bakris 1996 1996 | Lisinopril (n.i.) 52 2 USA GFR <70 ml/min and Macro Hypertensive 64 62 Rate of decline in
Verapamil (n.i.) proteinuria >2.0 g/day kidney function,
Atenolol (n.i.) slope of creatinine
clearance
Bakris 1997 1997 | Trandolapril (2-8) 44 2 USA Urine protein excretion Micro/macro | Hypertensive 12 58 Reduction in
Verapamil (180-360) >300 mg/day proteinuria
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Bakris 2002% 2002 | Benazepril (10) 27 2 USA Urinary albumin excretion | Micro/macro | Hypertensive 9 62 Lipid subtractions
Amlodipine (5) >50 mg/d and reduce both
blood pressure and
microalbuminuria
Bauer 1992* 1992 | Lisinopril (n.i.) 30 2 USA Nephrotic range Macro Hypertensive 12 Renal
Verapamil (n.i.) proteinuria >3.5 g/day and haemodynamic
mild renal insufficiency measures and
(serum creatinine 123-168 proteinuria
umol/l)
Bauer 1992a™ 1992 | Enalapril (5-40) 33 USA Proteinuria >500 mg/day Macro - 18 44.1 | Rate of progression
Placebo and creatinine clearance of renal disease
>20 ml/min
BENEDICT-B* 2010 | Trandolapril (2) 281 2 Italy Microalbuminuria and Micro Hypertensive 54 62.4 | Persistent
Trandolapril (2) + verapamil serum creatinine <1.5 macroalbuminuria
(240) mg/dl (133 umol/1) (Urinary albumin
excretion >200
pg/min)
Bhandari 2000% 2000 | Ramipril (n.i) 34 2 India Yes Not specifically reported Not specified | Normotensive 6 Microalbuminuria
Amlodipine (n.i)
Bilo 1993 1993 | Captopril (50) 18 1 The Urinary albumin excretion | Micro Normotensive 12 27 Nephropathy
Nifedipine (2) Placebo Netherlands 30-300 mg/day
Bjorck 1990% 1990 | Enalapril (5-20) 40 1 Sweden Reduced renal function Not specified | - 2 Proteinuria
Metoprolol (100-200)
Bojestig 2001%° 2001 | Ramipril (1.25, 5) 55 1 Sweden Urine albumin excretion Micro Normotensive 48 39 Urine albumin
Placebo 20-200 pg/min excretion rate
Bouhanick 1996 1996 | Captopril (50) 111 2 France Not specifically reported Micro/macro | Hypertensive 6 56 Urine albumin
Nicardipine (100) excretion rate
CALM study® 2000 | Lisinopril (20) 199 2 Multi- Urine albumin to Micro Hypertensive 3 60 Blood pressure and
Candesartan (16) national creatinine ratio 2.5-25 urine albumin
mg/mmol excretion rate
Campbell 1995 1995 | Captopril (75) 26 2 USA Proteinuria >500 mg/day Macro - 6 Slowing
Isradipine (10) progression and
proteinuria
Capek 1994 1994 | Captopril (n.i.) 15 2 Austria Microalbuminuria Micro - 12 64 Progression of
Placebo renal disease and
microalbuminuria
Castelao 1999%° 1999 | Enalapril (5-40) 24 2 Spain Nephropathy Macro Hypertensive 18 67 Progression of
Losartan (25-100) nephropathy
Cesaris 1996 1996 | Benazepril (10-20) 46 Italy Persistent urine albumin Micro Hypertensive 6 54.3 | Microalbuminuria
(hypertensive)®® Nicardipine (20-60) excretion rate >30 pg/min
Cesaris 1996 1996 | Benazepril (10) 57 Italy Persistent urine albumin Micro Normotensive 6 51.5 | Microalbuminuria

(normotensive)®®

Nicardipine (40)

excretion rate >30 pg/min

19




Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Cetinkaya 2004°’ 2004 | Enalapril (10) 22 2 Turkey Proteinuria >300 mg/day Macro - 3 Proteinuria
Losartan (50)
Chase 1993% 1993 | Captopril (100) 16 1 USA Albumin excretion rate Micro - 12 22 Retinal damage
Placebo 20-200 pg/min
Chen 2002%° 2002 | Irbesartan (75-100) 48 2 China Albumin excretion rate Micro Normotensive 6 Albuminuria
Control 20-200 pg/min
Cocchi 1989%° 1989 | Captopril (50) 20 1 Italy Proteinuria >400 mg/day Macro - 6 Proteinuria
Control
Cordonnier 1999% 1999 | Perindopril (4) 22 2 France Proteinuria >70 mg/day Macro - 24 47 Kidney structure
Placebo and function
Crepaldi 1998% 1998 | Lisinopril (10) 92 1 Italy Albumin excretion rate Micro Normotensive 36 38 Progression to
Nifedipine (10) 20-200 pg/min and GFR macroalbuminuria
Placebo >80 ml/min
Deerochanawong 2001% 2001 | Delapril (30) 60 2 Thailand Yes Microalbuminuria 30-300 | Micro Normotensive 24 57.3 | Progression of
Manidipine (10) mg/g diabetic
nephropathy
DEMAND study® 2011 | Delapril (30) 380 2 Italy + Urine albumin excretion Micro Hypertensive 36 61.9 | Rate of GFR
Delapril (30) + manidipine Slovenia <200 pg/min decline
(10)
Placebo
DETAIL study® 2004 | Enalapril (10-20) 250 2 Europe Urine albumin excretion Normo/micro/ | Hypertensive 60 60 Change in GFR
Telmisartan (40-80) 11-999 pg/min and GFR macro
>70 ml/min
Deyneli 2006%° 2006 | Enalapril (5-20) 26 2 Turkey Microalbuminuria and Micro Hypertensive 6 52.8 | Glomerular charge
Losartan (50-100) creatinine <200 pmol/1l selectivity,
urinary excretion
of extracellular
matrix proteins
such as collagen-
IV and fibronectin
and urinary
N-
acetylglucoseamini
dase
DIABHYCAR study®’ 2004 | Ramipril (1.25) 4912 2 Europe and Serum creatinine <150 Micro - 48 65.2 | Combined
Placebo North umol/1 and urine albumin incidence of
Africa excretion > 20 pg/min cardiovascular

death, nonfatal
myocardial
infarction, stroke,
heart failure, and
ESKD
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
DIAL study® 2004 | Ramipril (5-10) 180 2 Italy Albumin excretion rate Micro Hypertensive 12 60 Albumin excretion
Lercanidipine (10-20) 20-200 pg/min rate
Dragovic 2003% 2003 | Valsartan (80) 20 1 Serbia Albumin excretion rate Micro Normotensive 6 26.3 | Albumin excretion
Placebo 30-300 mg/day rate
Durruty 1990 1990 | Enalapril (5) 17 1 Chile Microalbuminuria (30- Micro - 12 18.1 | Microalbuminuria
(microalbuminuria)”® Control 300 mg/day)
Durruty 1996 1996 | Enalapril (n.i.) 22 2 Chile Microalbuminuria Micro Hypertensive 18 54 Urine albumin
(hypertensive - Acebutolol (n.i.) excretion rate 3-300 excretion
microalbuminuria)’ mg/day); creatinine <1.1
mg/dl
Durruty 1996 1996 | Enalapril (10) 21 2 Chile Micro (albumin excretion | Micro Normotensive 18 54 Urine albumin
(normotensive - Placebo rate 3-300 mg/day); excretion
microalbuminuria)’* creatinine <1.1 mg/dl
Elving 1993" 1994 | Captopril (25-50) 29 1 The Albumin excretion rate Macro - 24 37 GFR and
Atenolol (50-100) Netherlands >300 mg/d albuminuria
Epstein 2006™ 2006 | Eplerenone (50, 100) 268 2 Multi- Urine albumin to Micro Normo and 3 58 Urine albumin to
Placebo national creatinine ratio >50 mg/g hypertensive creatinine ratio
and creatinine /hyperkalaemia
clearance>70 ml/min
ESPRIT study™ 2001 | Enalapril (10) 54 1 Europe Albumin excretion rate Micro/macro | Normotensive 36 37 Urine albumin
Nifedipine (10) 30-1500 pg/min and GFR excretion, GFR,
Placebo >70 ml/min glomerular volume
ESTIMATE-A study”™ 2013 | Telmisartan (80) 40 2 Japan Urine albumin excretion Micro Hypertensive 6 68.1 | Urine albumin
Amlodipine (5) >30 mg/g creatinine and excretion
serum creatinine <1.5
(133 pmol/1) mg/dl for
men and <1.2 mg/dl (106
umol/l) for women
EUCLID study™ 1997 | Lisinopril (10-20) 75 1 UK Microalbuminuria (20- Micro Hypertensive 24 Urine albumin
Placebo 200 pg/min) excretion
Ferder 19927 1992 | Enalapril (40) 30 2 Argentina Proteinuria >1 g/day Macro Hypertensive 12 Kidney function
Nifedipine (40) and proteinuria
Fogari 19957 1995 | Ramipril (5) 40 2 Italy Serum creatinine > 1.3 Macro Hypertensive 6 57.1 | Urine albumin
Nitrendipine (20) mg/dl (115 pmol/1) and excretion
albumin excretion rate
>300 mg/day
Fogari 19977 1997 | Enalapril (20) 50 2 Italy Serum creatinine <1.4 Micro Hypertensive 12 53.26 | Urine albumin

Amlodipine (10)

mg/dl (124 pmol/1) and
urine albumin excretion
30-300 mg/day

excretion and renal
function
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Fogari 1997a% 1997 | Benazepril (10) + amlodipine | 45 2 Italy Serum creatinine >1.3 Micro Hypertensive 6 56.9 | Urine albumin
(5) mg/dl (115 pmol/1) and excretion
Benazepril (10) albumin excretion rate 30-
300 mg/day
Fogari 1999%! 1999 | Ramipril (2.5-5) 107 2 Italy Serum creatinine 1.6-3.0 Macro Hypertensive 24 56.3 | Urine albumin
Nitrendipine (5-10) mg/dl (141-265 pmol/1) excretion
and urine albumin
excretion >300 mg/day
Fogari 2000% 2000 | Fosinopril (10-20) 147 2 Italy Serum creatinine <1.3 Micro Hypertensive 24 68.26 | Urine albumin
Amlodipine (5-10) mg/dl (115 pmol/1) and excretion
urine albumin excretion
30-300 mg/day
Fogari 2002% 2002 | Fosinopril (10-30) 453 2 Italy Urine albumin excretion Micro Hypertensive 48 63.1 | Urine albumin
Amlodipine (5-15) 30-300 mg/day and serum excretion
Fosinopril (10-30) + creatinine <1.5 mg/dl (133
Amlodipine (5-15) umol/1)
Fogari 2005%* 2005 | Lisinopril (10) 174 2 Italy Urine albumin excretion Micro Hypertensive 24 59.9 | Urine albumin
Manidipine (10) 30-300 mg/day and serum excretion and left
creatinine <1.4 mg/dl (132 ventricular mass
umol/l)
Fogari 2007a% 2007 | Manidipine (10-20) 174 2 Italy Urine albumin excretion Micro Hypertensive 6 55.7 | Albumin excretion
Hydrochlorothiazide (12.5- 30-300 mg/day rate
25)
Fogari 2012b% 2012 | Canrenone (25-50) 54 2 Italy Microalbuminuria (30- Micro Hypertensive Albumin excretion
Hydrochlorothiazide (12.5- 300 mg/day) rate
25)
Fogari 2013% 2013 | Ramipril (10) 138 2 Italy Albumin excretion 200- Micro Hypertensive 3 62.1 | Proteinuria and
Aliskiren (300) 300 mg/day blood pressure
Goicolea 2002%® 2002 | Trandolapril/verapamil 77 2 Spain Serum creatinine <3 Micro - 12 61.2 | Blood pressure,
(180/2) mg/dl (265 pwmol/1) and urine albumin
Losartan/hydrochlorothiazide urine albumin excretion excretion, glycated
(50/12.5) 30-1000 mg/day haemoglobin,
plasma urea
Grénhagen 1990% 1990 | Enalapril (n.i.) 20 1 Finland Proteinuria Not specified | Hypertensive 6 Blood pressure and
Atenolol (n.i.) proteinuria
GUARD study® 2008 | Benazepril (20-40) + 332 2 USA Urine albumin to Micro/macro | Hypertensive 12 57.7 | Urine albumin to

amlodipine (5-10) Benazepril
(20-40) +
hydrochlorothiazide (12.5-
25)

creatinine ratio 20-500
mg/g and serum creatinine
< 1.5 mg/dl (133 pmol/l)

creatinine ratio
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Guasch 1997 1997 | Captopril (75-150) 31 2 USA Proteinuria >500 mg/day Macro - 6 55 Proteinuria and
Isradipine (5-20) and creatinine clearance GFR
>25 ml/min
Gulmann 1999% 1999 | Enalapril (20) 12 1 Sweden Albumin excretion rate Micro - 36 18 Acrteriolar lesions
Metoprolol (100) 15-200 pg/min
Guo 2009 2009 | Losartan (100) 39 2 China Urine albumin to Macro - 6 57.8 | Serum adiponectin
(CKD 1-2)* Amlodipine (10) creatinine ratio >300 or 24
hour urine protein >500
mg/day
Guo 2009 2009 | Losartan (100) 41 2 China Urine albumin to Macro - 6 59.2 | Serum adiponectin
(CKD 3-4)% Amlodipine (10) creatinine ratio >300 or 24
hour urine protein >500
mg/day
Hallab 1993% 1993 | Enalapril (20-40) 21 1 France Albumin excretion ratio Micro Normotensive 12 35.9 | Microalbuminuria
Hydrochlorothiazide (25-50) 30-300 mg/day
Haneda 2004% 2004 | Candesartan (8) 66 2 Japan Creatinine <2.0 mg/dl Macro - 3 63.7 | Urinary protein
Placebo (177 pmol/1); proteinuria excretion
0.5-1.0 g/day
Hansen 1994% 1994 | Captopril (100) 92 1 Asia/Europe Serum creatinine <150 Micro - 24 32 Urine albumin
Placebo umol/l and albumin excretion
excretion rate 20-200
ug/min
Hommel 1986% 1986 | Captopril (6.25-25) 17 1 Denmark Serum creatinine <120 Macro Hypertensive 3 30.6 | GFR and urine
Placebo pumol/1 (1.36 mg/dl) and albumin excretion
albuminuria >300 mg/day rate
HOPE/ 2000 | Ramipril (10) 3577 North and Serum creatinine <200 Normo/micro | - 54 65.3 | Myocardial
MICROHOPE Placebo South umol/1 and no dip-stick infarction, stroke or
(diabetes)® America positive proteinuria or cardiovascular
and Europe established nephropathy death
Hoque 2009%° 2009 | Enalapril (5-40) 18 2 Bangladesh Yes Serum creatinine <3 mg/dl | Macro Hypertensive 4 Reduction of
Losartan (25-200) (265 pmol/1) and urine proteinuria
protein >0.5 g/day
IDNT study™® 2001 | Irbesartan (75-300) 1715 2 Multi- Serum creatinine 1-3 Macro Hypertensive 31.2 59.3 | Doubling baseline
Amlodipine (2.5-10) national mg/dl (88-265 pumol/l) in serum creatinine

Placebo

women and 1.2-3 mg/dl
(106-265 umol/1) in men
plus proteinuria 900
mg/24 hours

concentration,
development of
ESKD, death from
any cause
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
INNOVATION study™® 2007 | Telmisartan (20-80) 342 2 Japan Serum creatinine <1.5 Micro - 15.6 Prevention of overt
Placebo mg/dl (133 pmol/1) and nephropathy
<1.3 mg/dl (115 pumol/l)
women with urine
albumin to creatinine 100-
300 mg/g
Igbal 2005 2005 | Enalapril (40) 90 Pakistan Yes Proteinuria >0.5 g/day Macro - 3 Blood pressure
Losartan (100)
Enalapril (40) + losartan (40)
IRMA 2 study™® 2001 | Irbesartan (150, 300) 395 2 Multi- Serum creatinine <1.5 Micro Hypertensive 24 57.3 | Overt nephropathy
Placebo national mg/dl (133 pumol/l) and defined as urine
<1.1 mg/dl (97 albumin excretion
pmol/lywomen with urine rate >200 pg/min
albumin excretion rate 20-
200 pg/min
JAPAN-IDDM study™® 2002 | Captopril (37.5) 79 1 Japan Urine albumin excretion Micro Hypertensive 17.76 30.9 | Urine albumin
Imidapril (5) >30 mg/day excretion
Placebo
Jerums 2001 2001 | Perindopril (2-8) 33 1 Australia Urine albumin excretion | Micro Normotensive | 67.2 35 | Urine albumin
Nifedipine (20-80) 20-200 pg/min and serum excretion
Placebo creatinine <200 umol/l
Jin 2007a’% 2007 | Losartan (100) 27 2 China Urine albumin excretion | Macro - 3 56.5 | Glucose
Amlodipine (n.i.) >300 mg/24 h homeostasis
J-MIND study®™’ 2001 | Enalapril (5-20) 117 2 Japan Creatinine clearance >30 | Micro Hypertensive 24 Progression of
Nifedipine (20-60) ml/min or serum nephropathy
creatinine <2.5 mg/dl (220
pmol/l) and
microalbuminuria (30-300
mg/day)
Josefsberg 19951 1995 | Enalapril (5-10) 21 2 Canada Urine albumin excretion | Micro Hypertensive 75 53 | Excretion of EGF
Nitrendipine (10-40) 20-200 pg/min and albumin
Jungmann 1994™ 1994 | Enalapril (10) 15 1 Germany Urine albumin excretion Micro - 24 Urine albumin
Nitrendipine (20) 30-300 mg/24 h excretion and
creatinine
clearance
Karalliedde 2008™ 2008 | Valsartan (160) + 131 2 UK Albumin excretion rate Micro Hypertensive 6 59.7 | Arterial stiffness

hydrochlorothiazide (25)
Amlodipine (5-10)

>20 pg/min or albumin to
creatinine ratio >2.5
mg/mmol for men and
>3.5 mg/mmol for women
and serum creatinine <150
pmol/l
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Katayama 2006 2006 | Valsartan (40-80) 87 2 Japan Albumin to creatinine Normo/micro | - 12 67 Urine albumin to
Valsartan (40-80) + ratio 10-300 mg/g and creatinine ratio
cilnidipine (5-10) serum creatinine <2 mg/dl
177 pmol/l)
Ko 2005 2005 | Enalapril (5-10) 42 2 China Urine albumin excretion Micro - 12 Efficacy and
Valsartan (80-160) 30-300 mg/d and normal tolerability
renal function
Kohan 2011 2011 | Atrasentan (0.25,0.75, 1.75) | 89 2 USA eGFR>20 ml/min and Macro - 2 64 | Urine albumin to
Placebo albumin to creatinine ratio creatinine ratio
100-3000 mg/g
Kohlmann 2009 2009 | Losartan (50) + HCTZ (12.5) | 110 2 Italy, Spain, Urine albumin to Micro Hypertensive 12 63.3 | Blood pressure and
Manidipine (10) + delapril Brazil creatinine ratio 2.5-25 albumin excretion
(30) mg/mmol for men and
3.5-25 mg/mmol for
women
Kopf 2001™ 2001 | Perindopril (4) 46 Germany Urine albumin excretion Micro Hypertensive 12 53.3 | Kidney function
Nitrendipine (20) 30-300 mg/d and serum
creatinine <2 mg/dl (177
umol/l)
Kosugi 2002™™® 2002 | Captopril (12.5) 17 2 Japan Urine albumin to Micro Normotensive 12 67.9 | Urine albumin
Control creatinine ratio 30-300 excretion
mg/g
Krairittichai 2009™" 2009 | Telmisartan (40-80) 80 2 Thailand Yes Urine protein to creatinine | Macro Hypertensive 6 54.6 | Unclear
Control ratio >0.5 gm/gm,
GFR>15 ml/min
Krimholtz 2005™® 2005 | Candesartan (8-16) 28 1 UK Albumin to creatinine Micro Hypertensive 6 47 Urine albumin to
Amlodipine (5-10) ratio >10 mg/mmol and creatinine ratio
creatinine <1.7 mg/dl (150
umol/1)
Kuriyama 2002 2002 | Temocapril (2) 17 2 Japan Serum creatinine 2-4 Not specified | Hypertensive 3 50.2 | BP and proteinuria
Amlodipine (5) mg/dl (177-354 umol/l)
Lacourciere 2000™%° 2000 | Enalapril (5-20) 103 2 Canada Serum creatinine <1.7 Micro Hypertensive 12 57.8 | Urine albumin
Losartan (50-100) mg/dl (150 pmol/1) and excretion and
urine albumin excretion relation to blood
20-350 pg/min pressure
Laffel 1995 1995 | Captopril (100) 143 1 North Serum creatinine normal Micro Normotensive 24 32 Progression from
Placebo America and urine albumin microalbuminuria

excretion 20-200 pg/min

to proteinuria
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Larsen 1990 1990 | Captopril (12.5-100) 20 1 Denmark Serum creatinine <1.4 Macro Normotensive 18 29 Blood-retina
Control mg/dl (124 pmol/l)and barrier
GFR > 60 ml/min and
urine albumin excretion
>300 mg/24 h
Lebovitz 1994 1994 | Enalapril (5-40) 46 2 USA Microalbuminuria >300 Macro Hypertensive 36 GFR
macroalbuminuria? Placebo mg/day and GFR 30-100
mi/min
Lebovitz 1994 1994 | Enalapril (5-40) 75 2 USA Microalbuminuria <300 Micro Hypertensive 36 GFR
microalbuminuria®?® Placebo mg/day and GFR 30-100
ml/min
Marre 1988 1987 | Enalapril (20) 20 France Albumin excretion 30-300 | Micro Normotensive 6 39.3 | Kidney function
Placebo mg/24 hours
MARVAL study’® 2002 | Valsartan (80-160) 332 2 UK Albumin excretion 20-200 | Micro - 6 59 | Urine albumin
Amlodipine (5-10) pg/min and normal serum excretion rate
creatinine
Mathiesen 1999 1991 | Captopril (25-100) 44 1 Denmark Albumin excretion rate Micro Normotensive 48 31 | Albuminuria,
Control 30-300 mg/24 and GFR kidney function,
>90 ml/min development of
diabetic
nephropathy, and
arterial blood
pressure
Mehdi 2009 2009 | Losartan (50-100) 80 USA Albumin creatinine to Macro Hypertensive 12 52.3 | Urine albumin to
Spironolactone (12.5-25) ratio >300 mg/g and creatinine ratio
serum creatinine <3 mg/d|
(265 umol/1) for women
and 4 for men
Melbourne Diabetic 1991 | Perindopril (2-8) 50 Australia Albumin excretion rate Micro - 12 50 Albumin excretion
Nephropathy Study Nifedipine (10-40) 20-200 pg/min and serum rate, blood pressure
1991'% creatinine <2.3 mg/dl (203 and GFR
pmol/l)
Mitra 1997™%° 1997 | Enalapril (5-20) 242 2 India Yes Proteinuria; creatinine Not specified | Normo and 48 Creatinine
Metoprolol (100-200) clearance>25 ml/min hypertensive clearance and
proteinuria
Morales 2011™° 2011 | Spironolactone (25) 35 2 Chile Urine albumin to Micro - 6 Diastolic function
Placebo creatinine ratio >50 mg/g
Muirhead 1999™! 1999 | Captopril (75) 122 2 Canada Albumin excretion rate Micro Normo and 12 58.3 | Albumin excretion

Valsartan (80-160)
Placebo

20-300 pg/min with GFR
> 60 ml/min

hypertensive

rate
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Nakamura 20022 2002 | Trandolapril (2) 60 2 Japan Albumin excretion rate Micro Normotensive 18 57 Urine albumin
Candesartan (8) 20-200 pg/min excretion and
Trandolapril (2) + endothelin-1
candesartan (8) excretion
Nakamura 2008b*% 2008 | Azelnidipine (8-16) 45 2 Japan Albumin excretion rate Micro Hypertensive 12 61 Renoprotective
Control 30-300 mg/day, serum effects
creatinine <1.2 mg/dl (106
umol/l) and creatinine
clearance >90 ml/min
Nankervis 1998 1998 | Perindopril (4) 40 Australia Albumin excretion rate Micro Normo and 36 43 Kidney function
Placebo 20-200 mg/l and serum hypertensive and histology
creatinine <1.4 mg/dl (124
umol/l)
NESTOR study®® 2004 | Enalapril (10) 570 2 Multi- Serum creatinine <1.7 Micro Hypertensive 12 59.2 | Microalbuminuria
Indapamide (1.5) national mg/dl (150 pmol/1) and
albumin excretion rate 20-
200 pg/min
Nielsen 1993a™® 1994 | Lisinopril (10-20) 43 2 Denmark Serum creatinine <2.5 Macro Hypertensive 12 60 | Kidney function
Atenolol mg/dl (221 pmol/1) and
urine albumin excretion
>300 mg/d
O'Donnell 1993% 1993 | Lisinopril (2.5) 32 United Serum creatinine <1.6 Micro Normotensive 12 483 | Urinary
Placebo Kingdom mg/dl (141 pwmol/1); prostaglandin
nephropathy but albumin excretion and
excretion rate unclear albumin excretion
rate
O'Donnell 1993a™® 1993 | Lisinopril (5) 28 United Serum creatinine <2.3 Micro Hypertensive 4.75 53.3 | Kidney function
Nifedipine (20) Kingdom mg/dl (203 pmol/l) and and blood pressure
albumin excretion rate
>200 pg/min
Ogawa 2006™° 2006 | Candesartan (8) or valsartan | 66 2 Japan Nephropathy; serum Not specified | Hypertensive 2 Urinary albumin or
(80) creatinine <1.2 mg/dl (106 collagen excretion
Trichlormethiazide (2) pmol/1)
Ogawa 2006a™" 2006 | Spironolactone (25) 30 2 Japan Urine albumin to Macro Hypertensive 24 63.5 | Renal function
Frusemide (20) creatinine ratio 30 mg/g
creatinine
Ogawa 2007 2007 | Temocapril (2-4) 92 2 Japan Albumin to creatinine Micro Hypertensive 24 60.9 | Albuminuria

Candesartan (4-8)
Nifedipine (20-40)

ratio 100-300 mg/g and
serum creatinine <1.2
mg/dl (106 umol/1)
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Oguri 200912 2008 | Enalapril (n.i.) 19 2 Japan Albumin to creatinine Micro Hypertensive 12 67.2 | Development of
Losartan (n.i.) ratio 30-300 mg/d diabetic
nephropathy
Ohno 2007 2007 | Losartan (25-50) 38 2 Japan Serum creatinine >2.5 Micro Hypertensive 3 58.1 | Albuminuria
Amlodipine (2.5-5) mg/dl (221 pmol/1); urine
albumin excretion >30
mg/d
Onuchina 2003 2003 | Enalapril (15-20) + diltiazem | 152 2 Russia Not specified Not specified | Hypertensive
(90)
Enalapril (15-20) + atenolol
(50)
Diltiazem (90) + atenolol
(50)
Enalapril (15-20) +
indapamide (2.5)
Enalapril (15-20)
ONTARGET 2008™ 2008 | Ramipril (10) 2603 Multi- Microalbuminuria (3.4 to | Micro/macro | - 56 Composite of death
Telmisartan (80) national below 33.9 mmol/mg) or from
Ramipril (10) + telmisartan macroalbuminuria (33.9 cardiovascular
(80) mmol/mg) causes, myocardial
infarction and
stroke
ORIENT study™® 2011 | Olmesartan (10-40) 577 2 Japan and Urine albumin to Macro - 38.4 59.1 | Doubling serum
Placebo China creatinine ratio >300 mg/g creatinine, ESKD
and serum creatinine 1.0- and death
2.5 mg/dl (88-221 umol/l)
for women and 1.2-2.5
mg/dl for women (106-
221 pmol/l)
Parvanova 2001 2001 | Enalapril (20) 38 2 Italy Urine protein >0.5 g/24 Macro Hypertensive 2 Urinary protein
Losartan (100)
Enalapril (10) + losartan (50)
Felodipine (10)
Parving 1989*% 1989 | Captopril (25-100) 32 1 Denmark Albumin excretion rate Macro Normotensive 12 32 Albuminuria, blood
Control >300 mg/day and GFR pressure, and GFR
>60 ml/min
Perez-Maraver 2005™%° 2005 | Captopril (50-150) 36 2 Spain Urine albumin excretion Micro Hypertensive 24 60 Urine albumin
Diltiazem (120) 30-300 mg/day; serum excretion rate,
creatinine <1.7 mg/dl (150 blood pressure,
umol/1) metabolic control
Phillips 1993™° 1993 | Cilazapril (2.5-5) 25 Australia Urine albumin excretion Micro - 6 47.1 | Progression of

Placebo

30-300 mg/day

albuminuria
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Pinol 1996™! 1996 | Enalapril (10-20) 28 2 Spain Urine albumin excretion Micro Hypertensive 6 57.9 | Prevention of renal
Nifedipine (20-40) 30-300 mg/day impairment
Poulsen 20012 2001 | Lisinopril (2) 21 1 Denmark Urine albumin excretion Micro Normotensive 24 29.3 | Urine albumin
Placebo 20-70 pg/min excretion rate and
blood pressure
PREMIER study™>™ 2003 | Enalapril (10-40) 481 2 Multi- Urine albumin excretion Micro Hypertensive 12 59.6 | Albumin excretion
Perindopril (2-8) + national 20-500 pg/min and serum rate
indapamide (0.625-2.5) Cr <1.6 mg/dl (141
pmol/1)
PRONEDI study™ 2013 | Lisinopril (10-40) 133 2 Spain Stage 2-3 chronic kidney | Macro Hypertensive 32 68.7 | Composite
Irbesartan (150-600) disease and urine protein endpoint (50%
Lisinopril (5-20) + irbesartan to creatinine ratio >300 increase in serum
(75-300) mg/g creatinine, ESKD
or death
Rachmani 2004™° 2004 | Cilazapril (5) 46 2 Israel Urine albumin to Macro Hypertensive 6 58.8 | Albumin to
Spironolactone (100) creatinine ratio >300 creatinine ratio
mg/g, serum Cr <1.8
mg/dl (159 pmol/l)
RANDAM study™® 2013 | Olmesartan (20) + 143 2 Japan Urine albumin to Micro/macro | Hypertensive 6 66.8 | Urine albumin to
azelnidipine (16) creatinine ratio 30-600 creatinine ratio
Olmesartan (20) + mg/g creatine and serum
trichlormethiazide (1) creatinine <2.0 in men
(177 pmol/1) and <1.5
mg/dl in women (133
pmol/l)
Rashid 20037 2003 | Lisinopril (2.5-40) 81 2 Bangladesh Yes Not specified Not specified | - 9 54 | Proteinuria and
Amlodipine (5-20) kidney function
Ravid 1993™8 1993 | Enalapril (10) 94 2 Israel Albumin excretion rate Micro Normotensive 60 43.5 | Kidney function
Placebo 30-300 mg/24 hours
RENAAL study™ 2001 | Losartan (50-100) 1513 2 Multi- Urine albumin to Macro - 40.8 60 | Composite of
Placebo national creatinine ratio >300 doubling of serum
mg/g, serum creatine 1.3- creatinine, ESKD
3 mg/dl (115-265 pmol/l) or death
Rhaiem 2001 2001 | ACE inhibitor (n.i.) 40 Tunis Urine albumin excretion Micro Normo and 18 46.5 | Progression of
Control 30-300 mg/day hypertensive nephropathy
Romero 19927 1992 | Captopril (60 + 17.5) 20 2 Spain Proteinuria >0.5 g/day; Macro Hypertensive 6 Glomerular
Nifedipine (40) serum creatinine <2.5 dynamics and
mg/dl (22 umol/1) proteinuria
Romero 19932 1993 | Captopril (initial 25) 26 2 Spain Urine albumin excretion Micro Normotensive 6 53.2 | Microalbuminuria
Control 30-300 mg/day and kidney
function
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Rossing 1997 1997 | Lisinopril (10-20) 52 1 Denmark GFR>40 ml/min; urine Macro Hypertensive 12 35 Urine albumin
Nisoldipine (20-40) albumin excretion >300 excretion, GFR,
mg/day blood pressure
Rubio-Guerra 2004™% 2004 | Trandolapril (2) 60 2 Mexico 24 h proteinuria >300 mg | Macro Normotensive 6 55 Proteinuria
Trandolapril (2) + verapamil
(180)
Rudberg 1999 1999 | Enalapril (20) 13 1 Scandinavia Glomerular structural Micro - 38 17.7 | Glomerular
Metoprolol (100) glomerular changes structural changes
Ruggenenti 1994 1994 | Enalapril (5-20) 16 2 Italy Urine albumin excretion Micro Hypertensive 12 55 Albuminuria and
Nitrendipine (10-40) 20-200 pg/min and serum GFR
creatinine <1.4 mg/dl (124
pmol/l)
Sano 19947 1994 | Enalapril (5) 62 2 Japan Urine albumin excretion Micro Normotensive 48 62 Urine albumin
Control and kidney function excretion and renal
function
Satia 1995™° 1994 | Nifedipine (10-20) 34 India Yes Not specified Not specified | Hypertensive 8 Lipid profile
Atenolol (50-100)
Sato 2003 2003 | Trandolapril (1.5) or 14 Japan Urine albumin excretion Macro - 11 Urine albumin
(macroalbuminuria)®® enalapril (7.5) >300 mg/g creatinine and excretion and type
Candesartan (7.1) GFR <60 ml/min 4 collagen
Sato 2003 2003 | Trandolapril (1.5) or 35 Japan Urine albumin excretion Micro - 11 Urine albumin
(microalbuminuria)'®® enalapril (7.5) 30-300 mg/g creatinine excretion and type
Candesartan (7.1) and GFR <60 ml/min 4 collagen
Sawaki 2008 2008 | Losartan (25) 34 2 Japan Urinary protein dipsticks - | Not specified | - 12 54 Urine albumin to
Control to +; serum creatinine <2 creatinine ratio and
mg/dl blood pressure
Sawicki 19971 1997 | Ramipril (1.25-3.75) 39 1 Germany Urine albumin excretion Macro Hypertensive 24 Progression of
Felodipine (5-15) >300 mg/d chronic kidney
Metoprolol (47.5-142.5) disease
Schnack 19947 1994 | Nifedipine (30) 15 1 Austria Urine albumin excretion Micro Normotensive 12 37 GFR, renal plasma
Placebo 30-300 mg/day and serum flow and urine
creatinine <1.4 mg/dl (124 albumin excretion
pmol/l) rate
Schnack 199617 1996 | Ramipril (2.5-5) 105 2 Austria Urine albumin to Micro Hypertensive 12 66 | Renal and
Atenolol (50-100) creatinine ratio 24-200 metabolic changes
mg/g creatinine
Sengul 2006 2006 | Lisinopril (20) 145 2 Turkey Albumin excretion rate Micro Hypertensive 7 57.2 | Blood pressure and

Telmisartan (80)
Lisinopril (20) + telmisartan
(80)

30-300 mg/day and
creatinine <1.7 mg/dl (150
pmol/l)

albumin excretion
rate
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Shigihara 2000™"° 2000 | ACE inhibitor (enalapril, 30 2 Japan Microalbuminuria Micro Hypertensive 8 62 Urine albumin
trandolapril, imidapril) excretion
ACE inhibitor (enalapril,
trandolapril, imidapril)
Slataper 19937 1993 | Lisinopril (n.i.) 35 2 USA Macroalbuminuria and Macro Hypertensive 18 51 Progression of
Diltiazem (n.i.) creatinine clearance <70 renal disease and
Frusemide (n.i.) mi/min albuminuria
SMART study”’ 2007 | Valsartan (80-160) 153 2 Japan Urine albumin to Micro Hypertensive 6 Microalbuminuria
Amlodipine (5-10) creatinine ratio 30-299
ng/g and serum creatinine
>1.5 mg/dl (133 pmol/l)
soLvD™® 2000 | Enalapril (2.5-10) 970 Multi- Proteinuria trace or 1+ Micro - 24 New clinical
Placebo national proteinuria
Stornello 19887 1988 | Enalapril (5) 24 Italy Urine protein >300 mg/d Macro Normotensive 6 Kidney function
Placebo
Stornello 1989 1989 | Enalapril (5) 16 2 Italy Urine protein >300 mg/d | Macro Normotensive 12 Urine albumin
Placebo excretion
Takebayashi 2006 2006 | Amlodipine (n.i.) 40 2 Japan Urine albumin excretion | Micro - 3 Urinary MCP-1
Spironolactone (n.i.) >30 mg/g creatinine and urine albumin
excretion
Tan 20022 2002 | Losartan (50) 80 2 China Urine albumin excretion | Micro Normotensive 6 54.7 | Urine albumin
Placebo 20-200 pg/min and excretion
hypertensive
Tan 2010™ 2010 | Enalapril (20) 34 2 Malaysia Urine albumin excretion | Macro - 2 58.9 | Albuminuria
Losartan (100) >300 mg/day
Tao 2000™* 2000 | Enalapril (20) 44 China Urine albumin excretion Micro Hypertensive 6 Nephropathy
Nifedipine (30) 20-200 pg/min
Tarnow 1999™ 1999 | Lisinopril (10-20) 40 1 Denmark Albuminuria; GFR>40 Macro Hypertensive 12 34 Left ventricular
Nisoldipine (20-40) mi/min mass and systolic
function
Titan 20117 2011 | Losartan (50-100) 56 2 Brazil Serum creatinine <2.5 Macro - 4 58.1 | Proteinuria
Placebo mg/dl (221 pmol/l);
proteinuria >500 mg/d
Tong 2006™7 2006 | Fosinopril (10-20) 38 2 China Plasma creatinine 130-300 | Micro/macro | - 48 65.9 | Urine albumin
Placebo umol/l (1.5-3.4 mg/dl) excretion and
creatinine
clearance
Toto 20097 2009 | Benazepril (10-20) + 304 2 USA Urine albumin to Micro/macro | Hypertensive 9 60.4 | Urine albumin to

amlodipine (5-10)
Trandolapril (2-4) +
verapamil (180-240)

creatinine ratio >0.2 g/g
and eGFR > 30 ml/min

creatinine ratio
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Low or Months
middle of
Type of income Blood follow Primary trial

Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint

TRAVEND study™®® 2001 | Enalapril (20) + 103 2 Spain Non-nephrotic proteinuria | Micro Hypertensive 6 54 Albuminuria
hydrochlorothiazide (12.5)

Verapamil (180) +
trandolapril (2)

Trevisan 1995 1995 | Ramipril (1.25) 108 2 Italy Urine albumin excretion Micro Normo and 6 56 | Urine albumin
Placebo 20-200 pg/min hypertensive excretion and

blood pressure

Tudorica 2010™* 2010 | Perindopril (n.i.) 90 2 Romania Albuminuria Not specified | Hypertensive 6 Albuminuria
Irbesartan (n.i.)

Tutuncu 20012 2001 | Enalapril (5) 37 2 Turkey Urine albumin excretion Micro Normotensive 12 51.4 | Urine albumin
Losartan (50) Enalapril (5) + 30-300 mg/day or 20-200 excretion
Losartan (50) ug/min

VA NEPHRON-D study® | 2013 | Losartan (50-100) 1448 2 USA eGFR 30-89 ml/min and Macro - 26.4 64.7 | First occurrence of
Lisinopril (10-40) + losartan urine albumin to change in eGFR
(50-100) creatinine ratio >300 (decline >30 or

>50% if initial

GFR<60 ml/min),

ESKD, or death
van den Meiracker 2006 | Spironolactone (50) 59 2 The Albumin excretion rate Macro - 12 55.2 | Albuminuria

2006 Placebo Netherlands >300 mg/24 and serum

creatinine <3 mg/dl (221
umol/1)

Velussi 1996 1996 | Cilazapril (2.5-5) 18 2 Italy AER 20-200 Micro Hypertensive 36 55 GFR

(microalbuminuria)*®* Amlodipine (5)

VIvID™ 2013 | Valsartan (160-320) 1143 2 USA Chronic kidney disease Normo/micro/ | Hypertensive 2 55.2 | 24 hour mean
Valsartan (160-320) + stage 1 or 2 macro ambulatory systolic
aliskiren (150-300) blood pressure

Vongterapak 1998 1998 | Ramipril (1.25) 28 2 Thailand Yes Dipstick positive Micro Normotensive 3 41 Microalbuminuria
Placebo

Wang 1998 1998 | Enalapril (10) 80 1 China Urine albumin excretion Micro Hypertensive 3 56 Urine albumin
Nitrendipine (30) rate 20-200 pg/min excretion

Weil 2013 2013 | Losartan (50-100) 78 2 USA ACR 30-300 mg/g; serum | Micro - 70.8 41.8 | GFR, glomerular

(microalbuminuria)*®® Placebo creatinine <1.4 mg/dl (124 structure and UAE

umol/1)

Wenzel 2009 2009 | Avosentan (5,10,25,50) 286 European Urine albumin excretion Macro - 3 60 U Urine albumin
Placebo >0.2 and <5.6 mg/min and excretion

serum creatinine <3 mg/d|
(221 pmol/l)

Wiegmann 1993 1993 | Fosinopril (20-40) 33 2 USA Urine albumin excretion Micro Hypertensive 5.5 Proteinuria
Verapamil (240-480) >20 pg/min

Yao 2001%" 2001 | Perindopril (4) 52 China Urine albumin excretion Micro Normotensive 18 Kidney function

Placebo

20-200 pg/min
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Low or Months
middle of
Type of income Blood follow Primary trial
Study ID Year | Interventions N diabetes | Location country | Stage of CKD Albuminuria | pressure up Age | endpoint
Yasuda 200522 2005 | Losartan (25-100) 87 2 Japan Urine albumin excretion Macro Hypertensive 3 62 BP, autonomic
Amlodipine (2.5-10) 300-3000 mg/day and activity and
creatinine clearance >30 albuminuria
ml/min
Yilmaz 2010%% 2010 | Valsartan (160) 108 2 Turkey Chronic kidney disease Macro Hypertensive 3 47 | Endothelial
Amlodipine (10) stage 1 (24-hour protein function
Valsartan (160) + excretion 1 to 2 g/d)
Amlodipine (10)
Yoldi 19957 1995 | Captopril (50) 18 1 Spain Albumin excretion rate Micro/macro | - 8 Growth hormone
Control >30 mg/day
Zandbergen 2003°% 2003 | Losartan (50) 147 2 The AER 20-200 pg/min; Micro Normotensive 25 56.9 | Urine albumin
Placebo Netherlands serum creatinine <1.7 excretion
mg/dl (150 pmol/1)
Zhang 2002%® 2002 | Cilazapril (2.5-7.5) 81 China Creatinine clearance 46- | Not specified | - 6 Progression of

Nifedipine (10-30)

60 ml/min or serum
creatinine 134-254 umol/l
(1.5-2.9 mg/dl)

chronic renal
failure
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Appendix 2b: Description of outcomes in studies included in network analyses

Study

Outcome

End-stage kidney disease

ACEi trial®

Dialysis or transplantation

ALTITUDE* End-stage renal disease was initiation of dialysis, renal transplantation or a serum creatinine
concentration above 6.0 mg/dl (530 pmol/l)

ASCEND® Need for dialysis or renal transplantation or an eGFR <15 ml/minute per 1.73 m* and
confirmed by a second measurement within 4 weeks.

Bauer 1992a™ Commencement of haemodialysis

DIABHYCARY

Requirement of dialysis or kidney transplant

HOPE/MICROHOPE®

Dialysis

IDNT®

End-stage renal disease was initiation of dialysis, renal transplantation or a serum creatinine
concentration above 6.0 mg/dl (530 pmol/l)

ONTARGET™™ Chronic dialysis > 2 months

ORIENT™® Serum creatinine >442.01 umol/I (5 mg/dl)

Parving 1989"® End-stage kidney disease (data obtained from previous published review”")
PRONEDI™ Need for long-term dialysis therapy or kidney transplantation

RENAAL™ Need for long-term dialysis therapy or kidney transplantation

VA NPEHRON-D®

Initiation of maintenance dialysis or an estimated GFR of <15 ml/minute per 1.73 m°

Cardiovascular mortality

ALTITUDE*

Cardiovascular cause including sudden death, death during a cardiovascular procedure or as
a result of procedure-related complications, presumed sudden and presumed cardiovascular
death, or death resulting from a documented cardiovascular cause other than those listed.

Bauer 1992a®

Sudden death

BENEDICT-B*®

Fatal major cardiovascular event

DETAIL® Fatal cardiovascular events

DIABHYCARY Cardiovascular death (including sudden death)

NESTOR™ Included sudden death and death due to myocardial infarction

O'Donnell 1993a™* Fatal myocardial infarction

ONTARGET™ Death caused by: unexpected death; myocardial infarction; congestive heart failure; Post
cardiovascular invasive interventions; documented arrhythmia; post non-cardiovascular
surgery (due to cardiovascular causes) ; stroke; other cardiovascular diseases; presumed
cardiovascular death.

ORIENT™® Cardiovascular death

Myocardial infarction

ALTITUDE® Non-procedural: troponin or CKMB >2 x URL AND either ischaemic symptoms or new
ischaemic ECG changes. Post-PCl/post cardiac surgery: troponin or CKMB >3 x upper limit
of normal/troponin or CKMB .5 x upper limit of normal

ATLANTIS® Myocardial infarction

Bauer 1992a™ Acute myocardial infarction

BENEDICT-B*

Acute myocardial infarction

Crepaldi 1998

Myocardial infarction

DETAIL®

Myocardial infarction

DIABHYCARY’

Non-fatal acute myocardial infarction

Elving 1993"

Myocardial infarction

Kohlmann 2009

Myocardial infarction

Mehdi 2009

Myocardial infarction

NESTOR™ Myocardial infarction

O'Donnell 1993a™* Fatal myocardial infarction

ONTARGET™ Q wave myocardial infarction or ST elevation myocardial infarction, silent Q wave
myocardial infarction, non-Q wave myocardial infarction or non-ST elevation myocardial
infarction, myocardial infarction without significant ECG changes, diagnosis of peri-
procedural myocardial infarction for percutaneous coronary intervention, coronary artery
bypass grafting, non-cardiovascular surgical interventions

ORIENT™ Non-fatal myocardial infarction

PRONEDI™ Fatal myocardial infarction

RENAAL™ Myocardial infarction
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Study

Outcome

Trevisan 1995™°

Myocardial infarction

VA NEPHRON-D®

Myocardial infarction

Stroke

ALTITUDE® A focal neurological deficit of central origin lasting > 24 hours, with or without imaging
confirmation of cerebral infarction or intra-cerebral haemorrhage or other presentation
meeting ALTITUDE criteria. Further classified as: ischemic, ischemic with haemorrhagic
conversion, primary intracranial haemorrhage, or unknown.

Bauer 1992a™ Cerebrovascular accident

BENEDICT-B*

Stroke/transient ischaemic attack

DETAIL study®

Stroke

DIABHYCAR®’

Stroke

DIAL study®

Stroke/transient ischaemic attack

Haneda 200?2975 Cerebral infarction

Mehdi 2009 Stroke

NESTOR™ Cerebrovascular event

Ohno 2007™* Cerebral infarction

ONTARGET™ The presence of acute focal (subarachnoid haemorrhage may not have focal deficit)
neurological deficit thought to be of vascular origin within signs or symptoms lasting greater
than 24 hours. On the basis of clinical symptoms, autopsy and/or CT/MRI strokes will be
classified as cerebral infarction; intracerebral haemorrhage; stroke type uncertain;
subarachnoid haemorrhage.

ORIENT™® Non-fatal stroke

PRONEDI™ CVA

Shiga Microalbuminuria

Reduction Trial (SMART)""’

Cerebral haemorrhage

VA-NPEHRON-D?

Stroke

Doubling of serum

creatinine

ACEi trial® Doubling of the baseline serum creatinine concentration to at least 2.0 mg/dl (177 umol/l).

AIPRI 1996 Doubling of the baseline serum creatinine confirmed one month later.

ALTITUDE® A serum creatinine value that was at least double the baseline value and that exceeded the
upper limit of the normal range (>80 pmol/I [0.9 mg/dI] in women and >106 umol/l [1.2
mg/dl] in men) sustained for at least one month

ASCEND® Doubling of serum creatinine confirmed by a second measurement within 4 weeks.

Bakris 1996

Doubling of the serum creatinine concentration from baseline

DIABHYCARY’

Doubling of the serum creatinine concentration

IDNT®

Doubling of the baseline serum creatinine concentration

JAPAN-IDDM™

Doubling of serum creatinine

HOPE/MICROHOPE®

Doubling of serum creatinine (data obtained from previous published review™")

ORIENT™®

Doubling of the baseline serum creatinine concentration

Parving 1989

Doubling of serum creatinine (data obtained from previous published review™")

PRONEDI™

The 50% increase in serum creatinine concentration was defined as the first serum creatinine
value that was 50% higher than the baseline value, confirmed by a second serum creatinine
value a month later.

Ravid 1993™®

Doubling of serum creatinine (data obtained from previous published review™")

RENAAL™®

The doubling of the serum creatinine concentration was defined as the first serum creatinine
value that was twice the base-line value, as confirmed by a second serum creatinine value
obtained at least four weeks after the initial doubling.

Regression of albuminuria

ABCD-2V? Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)
Agha 20097 Significant reduction of albuminuria >30% from baseline

ATLANTIS® Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)
Atmaca 2006°’ Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

BENEDICT-B*

Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)

Bouhanick 1996°"

Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

Chase 1993

Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)

Deerochanawong 2001%

Conversion from microalbuminuria (urine albumin:creatinine ratio >30 mg/g) to
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Study

Outcome

normoalbuminuria (<30 mg/g)

DEMAND®*

Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)

DIABHYCARY’

Regression from proteinuria (urinary albumin concentration >200 mg/l) and
microalbuminuria (20-200 mg/I) to normal albumin excretion (<20 mg/l) or
microalbuminuria

DIAL®

Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)

EUCLID™

Microalbuminuria to normoalbuminuria (data obtained from previous published review®")

Fogari 1997"

Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

Fogari 2002%

Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

Fogari 2005>

Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

Fogari 2007a>

Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

GUARDY

Normalisation of the urine albumin:creatinine ratio defined as <30 mg/g

Hallab 1992%

Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

INNOVATION™

Urine albumin to creatinine ratio 100-300 mg/g to normoalbuminuria to remission of
microalbuminuria

IRMA 2% Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)
Jerums 2001°%° Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)
J-MIND™ Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

Katayama 2006 Microalbuminuria (10-300 mg/g urine albumin to creatinine ratio) to normoalbuminuria
Ko 2005 Regression of albuminuria

Krimholtz 2005 Achieved normoalbuminuria as defined by ACR <3 mg/mmol

MARVAL™ Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)
HOPE/MICROHOPE™ Microalbuminuria to normoalbuminuria (data obtained from previous published review™")
NESTOR™ Returned to normoalbuminuria (UACR <2.5 mg/mmol in men and < 3.5 mg/mmol in

women)

O'Donnell 1993%7

Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)

Ogawa 2007™*

Regression from microalbuminuria with a urine ACR of 100-300 mg/g creatinine to
normoalbuminuria (ACR <30)

Perez-Maraver 2005%

Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

Sengul 2006

Microalbuminuria (30-300 mg/day) to normoalbuminuria (<30 mg/day)

Shiga Microalbuminuria

Reduction Trial (SMART)"’

Regression from UACR 30-299 ug/mg creatinine to normoalbuminuria

Tan 2002%

Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)

Tutuncu 2001

Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)

Zandbergen 2003°%

Regression from microalbuminuria (20-200 pg/min) to normoalbuminuria (<20 pg/min)

Hyperkalaemia

Abe 2012%° Potassium level exceeding 5.5 mmol/I

ACEi trial™ Persistent potassium level exceeding 6 mmol/I
ALTITUDE® Potassium level exceeding 5 mmol/I
ASCEND® Not defined

AVOID® Potassium level exceeding 6 mmol/I

Bakris 1996*

Potassium level exceeding 6 mmol/l on any occasion

Bauer 1992a™

Potassium level exceeding 5.7 mmol/Il

Epstein 2006"

Potassium level exceeding 5.5 mmol/l in two consecutive occasions

IDNT®

Hyperkalaemia necessitating stopping of the study medication

Krimholtz 20058

Potassium level exceeding 5.5 mmol/l

Mehdi 2009*%

Potassium level exceeding 6 mmol/l at least once

NESTOR™ Potassium level exceeding 5.5 mmol/I

ORIENT™ Hyperkalaemia

PREMIER™ Potassium level exceeding 5.5 mmol/I

PRONEDI™ “Hyperpotassemia”

Tong 2006™" Potassium level exceeding 5.5 mmol/l requiring additional diuretic or resin treatment

van den Meiracker 2006

Potassium level exceeding 5.5 mmol/l on one tablet of study medication

VA NPEHRON-D®

Hyperkalaemia was defined as a potassium concentration that was more than 6 mmol per
litre or that required an emergency room visit, hospitalisation, or dialysis

36




Appendix 2c: Electronic searches in Cochrane Renal Group Specialised Register, MEDLINE,
Embase, and the Cochrane Central Register of Randomised Trials for trials on blood-pressure
lowering in adults with diabetes and kidney disease

6460

2647
706

1736
1371

records identified through database

searching in January 2014

CENTRAL

Cochrane Renal Group specialised register

MEDLINE
Embase

A4

853 duplicate records removed

5607 records screened by title
and abstract

4150 excluded on title and abstract screening

1093
1712
977
18
102
197
51

Not adults with DKD

Not antihypertensive intervention
Not randomised controlled trial
Paediatric population

Not human study

Duration less than 8 weeks
Meta-analysis

1457 full-text articles assessed
for eligibility

\4

188 studies comparing blood
pressure-lowering agents
included in qualitative synthesis
(45,338 participants)

1269 records excluded on full-text analysis

447
62
57
60
5901
28
7
17
1

Not adults with DKD

Not antihypertensive intervention
Not randomised controlled trial
Crossover trial

Secondary publication

Duration less than 8 weeks
Retracted study publication

Ongoing study without published results

Awaiting classification

157 studies included in meta-
analysis (43,256 participants)
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Appendix 3

Risk of bias assessments

We followed the recommended approach for assessing risk of bias in studies included in Cochrane
reviews. This tool addresses specific bias domains including methods for generating the random
sequence, allocation concealment, blinding of participants and investigators, blinding of outcome
assessment, incompleteness of outcome data and selective outcome reporting. Each item is
adjudicated within each study and the results are represented in a risk of bias table. The adjudication
of the risk of bias is achieved by answering pre-specified questions about the methods reported by
each study in relation to the risk domain, such that the conclusion is either low risk of bias, unclear
risk of bias or high risk of bias. We considered the study to be at risk of bias from selective reporting
when the investigators did not report raw data for all-cause mortality, one or more of cardiovascular
events or end-stage kidney disease and adverse events.

Appendix 3a: Risk of bias summary graph: review authors’ judgements (Low, Unclear and
High) for each risk of bias item shown as percentages across all included studies.

Random sequence generation (selection bias) - |

Allocation concealment (selection bias) - I

Blinding of participants and personnel (performance bias) _:—

Blinding of outcome assessment (detection bias) -

Incomplete outcome data (attrition bias) -:—
Selective reporting (reporting bias) _

I:I':H:- 25% EIII':.H:- TE% 1I:II:I':.H:-

.an ik of hias DUncIearrisk of hias .High ik of hias
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Appendix 3b: Comparison-adjusted funnel plot for the network of all-cause mortality with
blood pressure lowering therapy in adults with diabetes and kidney disease

Standard error of effect size
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Results for placebo-controlled trials for the outcome of all-cause mortality are shown. Each
observations is the difference between the study estimate and its direct meta-analysis mean effect.
Studies on the right hand side ‘over-estimate’ the effect of active treatment. All comparisons are
active treatment against placebo. ACE = angiotensin-converting enzyme inhibitor. ALDO =
aldosterone. ARB = angiotensin receptor blocker. CCB = calcium channel blocker. ENDO =
endothelin inhibitor. REN = renin inhibitor.
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Appendix 3c: Comparison-adjusted funnel plot for the network of end-stage kidney disease with
blood pressure lowering therapy in adults with diabetes and kidney disease

Standard error of effect size
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Results for placebo-controlled trials for the outcome of end-stage kidney disease are shown. Each
observation is the difference between the study estimate and its direct meta-analysis mean effect.
Studies on the right hand side potentially ‘over-estimate’ the effect of active treatment. All
comparisons are active treatment against placebo. ACE = angiotensin-converting enzyme inhibitor.

ARB = angiotensin receptor blocker. CCB = calcium channel blocker. ENDO = endothelin inhibitor.

REN = renin inhibitor.
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Appendix 4

Networks of treatment comparisons for secondary outcomes

The size of the nodes corresponds to the number of trials that studied the treatments. The directly compared
treatments are linked with a line, the thickness of which corresponds to the number of trials that assessed this
comparison. ACE = angiotensin-converting enzyme inhibitor. ALDO = aldosterone antagonist. ARB =
angiotensin receptor inhibitor. BB = beta blocker. CCB = calcium channel blocker. CON = control. DIU =
diuretic. ENDO = endothelin inhibitor. PCO = placebo. REN = renin inhibitor.

The tau values for the network meta-analyses for each outcome (an estimate of a single heterogeneity variance
for the whole network) are as follows: Acute kidney injury, T~ 0 (low heterogeneity). Hyperkalaemia, T =
0-95 (moderate heterogeneity). Cardiovascular mortality, T= 0-24 (moderate heterogeneity). Myocardial
infarction, T = 0 (low heterogeneity). Stroke, T = 0 (low heterogeneity). Doubling of serum creatinine, t =~ 0
(low heterogeneity). Regression of albuminuria, T= 0-61 (moderate heterogeneity). Presyncope, 1= 0 (low
heterogeneity). Cough, 1= 0-24 (moderate heterogeneity). Oedema, T = 0-52 (moderate heterogeneity).
Systolic blood pressure, T~ 7-98 (high heterogeneity). Diastolic blood pressure, T = 4-10 (high heterogeneity).
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Appendix 5

Results of meta-analyses of direct comparisons of drugs

Appendix 5a: Pairwise meta-analysis odds ratios (and 95% CI) for all dichotomous outcomes.

Heterogeneity
12 (variation in
OR
Pairwise meta-analysis | No. of No. of attributable to
Comparisons odds ratio (95% CI) participants trials No. of events heterogeneity)
All-cause
mortality
ACE vs. PCO 0.85 (0.61 t0 1.19) 7938 9 903 35.0%
ARB 0.87 (0.70 to 1.08) 2048 3 433 0.0%
ACE+ARB 0.88 (0.73 t0 1.06) 3245 3 530 0.0%
CCB 0.82 (0.26 t0 2.62) 303 4 11 0.0%
BB 0.18 (0.02 t0 1.78) 34 1 5 NA
DIU 0.50 (0.05 to 5.49) 573 1 3 NA
ACE+CCB 2.45 (0.74 t0 8.10) 501 2 14 0.0%
ARB vs. PCO 0.91 (0.71 t0 1.16) 4443 5 534 7.2%
ACE + ARB 0.95 (0.76 to 1.88) 1877 2 404 0.0%
CCB 1.03 (0.74 t0 1.43) 1316 1 170 NA
ARB + REN 1.01 (0.06 to 16.2) 1145 1 2 NA
CCB vs. PCO 0.89 (0.65 to 1.22) 1333 2 177 0.0%
BB 0.18 (0.02 t0 1.78) 39 1 5 NA
ACE + CCB 2.06 (0.37 to 11.5) 213 1 6 NA
REN vs. PCO 0.93 (0.39 t0 2.24) 9896 2 734 13.7%
ENDO vs. PCO 1.55 (0.82 to 2.89) 1699 2 55 0.0%
ALDO vs. PCO 0.22 (0.01 to 4.91) 55 1 2 NA
ACE + CCB vs. ACE +DIU 0.50 (0.05 to 5.53) 335 1 3 NA
End-stage kidney
disease
ACE vs. PCO 0.73 (0.47 t0 1.14) 6580 4 86 0.0%
ARB 1.08 (0.84 to 1.40) 1985 2 51 0.0%
ACE + ARB 1.24 (0.94 t0 1.62) 1692 1 59 NA
ARB vs. PCO 0.77 (0.65 t0 0.92) 3227 3 606 0.0%
ACE + ARB 0.83 (0.53 t0 1.29) 3453 3 128 25.7%
CCB 0.74 (0.54 to0 1.01) 1146 1 186 NA
CCB vs. PCO 1.04 (0.77 to 1.41) 1136 1 205 NA
REN vs. PCO 1.21 (0.86t0 1.71) 8579 1 132 NA
ENDO vs. PCO 0.71 (0.44 t0 1.14) 1392 1 74 NA
Acute kidney
injury
ACE vs. ARB 0.73 (0.29 to 1.86) 2075 3 18 0.0%
ACE + ARB 0.44 (0.15to0 1.24) 1692 1 17 NA
CCB 1.33(0.29 t0 6.15) 292 2 7 0.0%
ACE + CCB 2.06 (0.18 t0 23.1) 206 1 3 NA
ARB vs. PCO 1.58 (0.60 to 4.19) 748 2 26 0.0%
ACE + ARB 0.57 (0.43 t0 0.76) 3227 2 230 0.0%
ALDO 1.08 (0.37 to 3.16) 53 1 26 NA
CCB vs. ACE + CCB 2.04 (0.18 t0 22.9) 207 1 3 NA
REN vs. PCO 1.28 (0.96 t0 1.71) 9156 2 189 0.0%
ENDO vs. PCO 1.82 (0.08 to 39.4) 89 1 2 NA
ALDO vs. PCO 1.58 (0.53 to 4.68) 54 1 23 NA
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Heterogeneity
12 (variation in
OR

Pairwise meta-analysis | No. of No. of attributable to
Comparisons odds ratio (95% CI) participants | trials No. of events heterogeneity)
Hyperkalaemia
ACE vs. PCO 1.63 (0.33 to 7.95) 480 3 24 31.8%
ARB 0.91 (0.33 to 2.54) 63 1 24 NA
ACE + ARB 1,21 (0.52 to 2.82) 105 1 46 NA
CCB 5.61 (0.25 to 125) 36 1 2 NA
BB 5.00 (0.22 to 112) 34 1 2 NA
DIU 1.43 (0.54 to 3.82) 570 1 17 NA
ACE + DIU 1.73 (0.70 to 4.26) 457 1 21 NA
ARB vs. PCO 2.54 (0.94 to 6.86) 1714 2 54 41.9%
ACE + ARB 0.69 (0.23 t0 2.13) 1546 2 138 80.1%
CCB 3.51 (1.06 to 11.6) 1172 2 15 0.0%
ALDO 0.19 (0.01 to 4.02) 53 1 2 NA
CCB vs. PCO 1.51 (0.25 t0 9.06) 1136 1 5 NA
REN 0.48 (0.08 to 2.75) 64 1 6 NA
REN vs. PCO 1.68 (1.15 to 2.45) 9156 2 2933 22.1%
ENDO vs. PCO 1.24 (0.66 to 2.33) 1392 1 49 NA
ALDO vs. PCO 2.23(0.81t06.13) 365 3 20 0.0%
ACE + CCB vs. ARB + CCB 5.06 (0.24 to0 106.4) 304 1 2 NA
Cardiovascular
mortality
ACE vs. PCO 1.04 (0.84 to 1.29) 5300 2 355 0.0%
ARB 1.08 (0.84 to 1.40) 1985 2 270 0.0%
ACE + ARB 1.25(0.95 to 1.63) 1720 2 246 0.0%
CCB 3.22(0.12 t0 86.1) 28 1 1 NA
DIU 0.50 (0.05 to 5.49) 570 1 3 NA
ACE + CCB 3.94 (0.44 t0 35.7) 281 1 5 NA
ARB vs. PCO 3.44 (0.94 t0 12.6) 566 1 13 NA
ACE + ARB 1.13 (0.86 to 1.48) 1779 1 249 NA
REN vs. PCO 1.16 (0.96 to 1.40) 8561 1 461 NA
Myocardial
infarction
ACE vs. PCO 0.81 (0.58 t0 1.12) 5420 5 147 0.0%
ARB 1.10 (0.79 to 1.55) 2048 3 145 0.0%
ACE + ARB 1.04 (0.73t0 1.47) 1797 2 136 0.0%
CCB 3.22(0.12 t0 86.1) 28 1 1 NA
BB 0.93 (0.05 to 16.4) 29 1 2 NA
DIU 0.20 (0.01 t0 4.13) 570 1 2 NA
ACE + CCB 0.48 (0.04 to 5.34) 281 1 3 NA
ARB vs. PCO 0.72 (0.50 to 1.03) 2207 2 128 0.0%
ACE + ARB 0.82 (0.63 to 1.08) 3325 3 224 0.0%
ALDO 0.33(0.01 to 8.56) 53 1 1 NA
CCB vs. PCO 0.43 (0.02 to 11.1) 61 1 1 NA
REN vs. PCO 1.04 (0.82 to 1.31) 8850 1 289 NA
ALDO vs. PCO 3.00 (0.12 t0 76.9) 55 1 1 NA
ARB + DIU vs. ACE + CCB 0.96 (0.06 to 15.8) 110 1 2 NA
Stroke
ACE vs. PCO 1.02 (0.79 to 1.33) 5180 2 235 0.0%
ARB 0.94 (0.66 to 1.34) 2048 3 131 0.0%
ACE + ARB 1.17 (0.31 to 4.45) 1797 2 119 27.0%
CCB 3.10(0.12t0 77.2) 180 1 1 NA
DIU 0.11 (0.01 to 2.03) 570 1 4 NA
ACE + CCB 0.96 (0.24 to 3.93) 281 1 8 NA
ARB vs. PCO 0.76 (0.32 t0 1.79) 706 3 21 0.0%
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Heterogeneity
12 (variation in
OR

Pairwise meta-analysis | No. of No. of attributable to
Comparisons odds ratio (95% CI) participants | trials No. of events heterogeneity)
ACE + ARB 0.97 (0.71 t0 1.33) 3325 3 164 0.0%
ALDO 0.19 (0.01 to 4.21) 53 1 2 NA
REN vs. PCO 1.22 (0.95 to 1.55) 8561 1 269 NA
ALDO vs. PCO 2.08 (0.18 to 24.4) 54 1 3 NA
Doubling of serum creatinine
ACE vs. PCO 0.62 (0.37 to 1.04) 6655 6 241 54.5%
ARB 1.09 (0.33 to 3.60) 63 1 14 NA
ACE + ARB 0.13 (0.04 t0 0.43) 78 1 24 NA
CCB 0.47 (0.04 t0 5.71) 36 1 3 NA
BB 0.13 (0.01 to 1.26) 34 1 6 NA
ARB vs. PCO 0.75 (0.64 to 0.88) 3227 3 819 0.0%
ACE + ARB 0.12 (0.03 t0 0.42) 51 1 22 NA
CCB 0.60 (0.45 to 0.80) 1146 1 242 NA
CCB vs. PCO 1.09 (0.84 to 1.43) 1136 1 279 NA
BB 0.28 (0.05 to 1.68) 34 1 7 NA
REN vs. PCO 2.40 (1.77 to 3.26) 8579 1 201 NA
ENDO vs. PCO 0.32 (0.11 t0 0.92) 1392 1 15 NA
Regression of albuminuria
ACE vs. PCO 1.78 (1.20 to 2.64) 6585 8 1482 54.2%
ARB 0.88 (0.37 to 2.06) 158 4 53 0.0%
ACE + ARB 0.76 (0.07 t0 7.73) 136 3 39 61.5%
CCB 1.58 (1.08 to 2.31) 779 9 242 15.9%
DIU 1.97 (0.35 t0 11.0) 591 2 238 58.7%
ACE + CCB 0.77 (0.37 t0 1.63) 776 4 267 69.0%
ARB vs. PCO 5.49 (1.43 t0 21.0) 1185 5 215 77.7%
ACE + ARB 0.48 (0.09 to 2.57) 136 2 36 39.5%
CCB 2.56 (1.63 to 4.00) 555 3 113 0.0%
ARB + CCB 0.34 (0.10 to 1.16) 58 1 16 NA
CCB vs. DIU 2.82 (1.52t0 5.21) 174 1 90 NA
ACE + CCB 0.24 (0.13 t0 0.43) 207 1 104 NA
ACE + DIU vs. ACE + CCB 2.45(1.46 t0 4.11) 248 1 147 NA
Presyncope
ACE vs. PCO 1.21(0.76 to 1.93) 8692 4 71 0.0%
ARB 1.31(0.21 t0 8.17) 191 3 5 0.0%
CCB 1.22 (0.65 to 2.28) 710 7 46 0.0%
BB 1.10 (0.39 to 3.10) 208 4 17 0.0%
DIU 1.99 (0.18 to 22.1) 570 1 3 NA
ACE + CCB 2.23(0.25 t0 20.3) 76 2 9 41.3%
ACE +DIU 1.75(0.41t0 7.41) 457 1 8 NA
ARB vs. PCO 1.47 (0.15 to 14.8) 89 1 4 NA
ACE + ARB 0.90 (0.36 t0 2.23) 1448 1 19 NA
CCB 0.08 (0.00 to 1.79) 58 1 2 NA
ALDO 0.33 (0.01 to 8.56) 53 1 1 NA
ARB + CCB 0.96 (0.29 t0 3.12) 87 1 13 NA
CCB vs. BB 0.54 (0.08 to 3.74) 34 1 5 NA
DIU 5.12 (0.24 t0 108.2) 174 1 2 NA
ACE + CCB 3.40 (0.1 t0 96.7) 16 1 1 NA
ARB + DIU 0.33 (0.01 to 8.33) 131 1 1 NA
REN vs. PCO 1.52 (1.32 to 1.75) 9156 2 901 0.0%
ENDO vs. PCO 2.71(0.99 to 7.47) 1481 2 30 0.0%
ALDO vs. PCO 0.44 (0.02 to 12.8) 322 2 7 67.0%
ACE + CCB vs. ACE +DIU 1.40 (0.62 to 3.15) 332 1 26 NA
ARB + CCB 0.11 (0.01 to 0.84) 304 1 10 NA
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Heterogeneity
12 (variation in
OR

Pairwise meta-analysis | No. of No. of attributable to
Comparisons odds ratio (95% CI) participants | trials No. of events heterogeneity)
Cough
ACE vs. PCO 2.68 (1.68 to 4.26) 9135 7 321 35.9%
ARB 2.87 (0.94 t0 8.73) 391 6 25 12.3%
ACE + ARB 0.49 (0.05 to 4.51) 105 1 5 NA
CCB 3.58 (2.16 t0 5.93) 1369 13 86 0.0%
BB 2.55 (0.86 to 7.58) 168 3 20 0.0%
REN 9.57 (0.50 to 182.5) 101 1 4 NA
DIU 1.99 (0.18 to 22.1) 570 1 3 NA
ACE + CCB 0.71 (0.35t0 1.41) 503 3 37 0.0%
ACE + DIU 0.57 (0.19t0 1.72) 457 1 14 NA
BB + DIU 3.32 (0.12 to 91.6) 20 1 1 NA
ARB vs. PCO 3.70 (0.43 to 31.6) 89 1 8 NA
ACE + ARB 0.26 (0.01 to 4.98) 98 1 4 NA
CCB vs. ACE + CCB 0.33 (0.01 to 8.28) 207 1 1 NA
REN vs. PCO 0.93 (0.78 to 1.10) 9156 2 560 0.0%
ENDO vs. PCO 1.05 (0.10 to 10.6) 89 1 4 NA
ALDO vs. PCO 1.17 (0.35 to 3.89) 268 1 13 NA
ACE + CCB vs. ACE + DIU 1.41 (0.72 to 2.75) 332 1 40 NA
ARB + CCB 0.87 (0.31 to 2.45) 304 1 15 NA
Oedema
ACE vs. CCB 0.13 (0.07 t0 0.28) 1212 9 67 0.0%
REN 2.04 (0.36 to 11.7) 101 1 6 NA
ARB vs. CCB 0.17 (0.04 to 0.66) 358 2 15 0.0%
ARB + REN 1.31 (0.49 to 3.55) 1139 1 16 NA
CCB vs. DIU 5.12 (0.24 t0 108.2) 174 1 2 NA
ACE + CCB 5.15 (0.24 t0 108.5) 207 1 2 NA
ARB + DIU 19.7 (1.11 to 348.1) 131 1 8 NA
REN vs. PCO 0.97 (0.87 to 1.09) 9156 2 1395 0.0%
ENDO vs. PCO 2.07 (0.68 to 6.28) 1766 3 289 67.3%
ALDO vs. PCO 0.60 (0.18 to 2.03) 268 1 11 NA
ACE + CCB vs. ACE + DIU 2.72 (1.33 t0 5.53) 332 1 41 NA
ARB + CCB 2.55(1.13 t0 5.76) 304 1 30 NA
ARB + CCB vs. ARB + DIU 3.09 (0.12 to 77.0) 143 1 1 NA

ACE = angiotensin-converting enzyme inhibitor. ALDO = aldosterone. ARB = angiotensin receptor
inhibitor. BB = beta blocker. CCB = calcium channel blocker. DIU = diuretic. ENDO = endothelin
inhibitor. REN = renin inhibitor.
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Appendix 5b: Pairwise meta-analysis of standardised mean differences (95% CI) for continuous
blood pressure outcomes.

Comparisons

Pairwise meta-analysis
standardised mean
difference (95% CI)

No. of
participants

No. of
trials

Heterogeneity
12 (variation in
OR

attributable to
heterogeneity)

Systolic blood pressure

ACE vs. PCO -0.32 (-0.60 to -0.03) 697 15 66.3%
ARB -0.02 (-0.22 t0 0.19) 386 9 0.0%
ACE + ARB 0.28 (-0.82 t0 1.39) 90 2 82.1%
CCB 0.20 (-0.14 to 0.53) 1683 26 90.0%
BB -0.38 (-0.71 to -0.05) 143 4 0.0%
REN 0.75 (0.41 to0 1.10) 138 1 NA
DIU 0.15 (-0.01 t0 0.32) 569 1 NA
ALDO -0.28 (-0.86 t0 0.30 46 1 NA
ACE + CCB 0.37 (-0.09 t0 0.82 644 6 84.4%
ACE + DIU 0.20 (0.01 to 0.38) 457 1 NA
ARB vs. PCO -0.39 (-0.63 to -0.15) 277 5 0.0%
ACE + ARB -0.08 (-0.55 to 0.39) 90 2 11.1%
CCB -0.06 (-0.24 t0 0.13) 466 3 0.0%
ACE + ARB vs. PCO -1.00 (-0.24 to -1.76) 30 1 NA
CCB vs. PCO 0.25 (-0.21t0 0.71) 75 2 0.0%
BB -0.27 (-0.75 t0 0.21) 78 2 12.9%
REN 0.11 (-0.38 to0 0.60) 64 1 NA
DIU -0.12 (-0.39 t0 0.15) 211 2 0.0%
ACE + CCB 0.55(-0.13t0 1.22) 230 2 62.4%
ENDO vs. PCO -0.25 (-0.64 t0 0.13) 104 1 NA
DIU vs. ALDO 1.92 (1.01 to 2.83) 30 1 NA
ACE + CCB vs. ARB + CCB -0.29 (-0.52 to -0.07) 300 1 NA
ACE + DIU ARB + CCB -0.28 (-0.73 t0 0.18) 74 1 NA
Diastolic blood pressure
ACE vs. PCO -0.28 (-0.62 to 0.07) 586 13 72.0%
ARB 0.14 (-0.30 to 0.57) 386 9 73.5%
ACE + ARB -0.06 (-0.48 to 0.35) 90 2 0.0%
CCB 0.03 (-0.09 to 0.15) 1697 27 24.2%
BB -0.18 (-0.79 to 0.43) 143 4 66.3%
REN 1.01 (0.66 to 1.37) 138 1 NA
DIU 0.05 (-0.11 t0 0.21) 569 1 NA
ALDO 0.57 (-0.02 to 1.16) 46 1 NA
ACE + CCB 0.47 (0.10 to 0.83) 681 7 76.1%
ACE + DIU 0.16 (-0.03 to 0.34) 457 1 NA
ARB vs. PCO -0.49 (-1.02 to 0.04) 277 5 72.2%
ACE + ARB -0.18 (-0.60 to 0.23) 90 2 0.0%
CCB 0.42 (-0.66 to 1.50) 466 3 95.2%
ACE + ARB vs. PCO -1.57 (-2.39 to -0.74) 30 1 NA
CCB vs. PCO 0.34 (-0.12 to 0.80) 75 2 0.0%
BB -0.28 (-0.73 t0 0.17) 78 2 0.0%
REN 0.00 (-0.49 to 0.49) 64 1 NA
DIU -0.02 (-0.29 to 0.25) 211 2 0.0%
ACE + CCB 0.75 (0.48 to0 1.02) 232 2 0.9%
ENDO vs. PCO 0.00 (-0.39 t0 0.39) 104 1 NA
DIU vs. ALDO 0.59 (-0.19 to 1.36) 30 1 NA
ACE + CCB vs. ARB + CCB -0.31 (-0.53 to -0.08) 300 1 NA
ACE + DIU ARB + CCB 0.10 (-0.36 to 0.55) 74 1 NA
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Appendix 6

Assessment of inconsistency in treatment triangular or quadratic loops for
each outcome network

Difference between direct and indirect loops

We estimated inconsistency as the difference between direct and indirect estimates (called
inconsistency factor IF) and the corresponding 95% CI for each IF in each closed triangular or
quadratic loop. The following graphs all show closed triangular loops (formed by three treatments) in
each outcome network. Inconsistent loops are those that present inconsistency factors with 95%
confidence intervals incompatible with zero. For example, for the triangular loop of evidence
including drug comparisons between calcium channel blockers, combined ACE inhibitor and calcium
channel blocker therapy and placebo (CCB — ACE+CCB — PCO), the odds ratio for estimated effect

differs between direct and indirect evidence by 0.80, however the 95% confidence interval includes 0

indicating the possibility of no difference.

For all tables we used the codes:

ACE = angiotensin-converting enzyme inhibitor. ALDO = aldosterone. ARB = angiotensin receptor

inhibitor. BB = beta blocker. CCB = calcium channel blocker. DIU = diuretic. PCO = placebo. REN

= renin inhibitor

Appendix 6a: Assessment of loop inconsistency in networks

Inconsistency factor Loop

(95% confidence heterogeneity
Closed triangular of quadratic loop of evidence | interval) tau’
All-cause mortality
CCB - ACE+CCB - PCO 0.80 (0.00, 4.27)* 0.000
ACE - ACE+CCB - PCO 0.61 (0.00, 3.89) 0.031
ACE - CCB - ACE+CCB 0.36 (0.00, 2.69) 0.000
ACE - ARB - CCB 0.33 (0.00, 1.49) 0.000
ACE - CCB - BB 0.19 (0.00, 3.34) 0.000
ACE - CCB -PCO 0.18 (0.00, 1.38) 0.000
ACE - ARB - PCO 0.12 (0.00, 0.54) 0.016
ACE - ARB - ACE+ARB 0.02 (0.00, 0.03) 0.021
ARB - CCB - PCO 0.01 (0.00, 0.49) 0.006
End-stage kidney disease
ACE - ARB - ACE+ARB 0.29 (0.00, 1.10)* 0.000
ACE - ARB - PCO 0.17 (0.00, 0.85) 0.000
ARB - CCB - PCO 0.03 (0.00, 0.41) 0.000
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Closed triangular of quadratic loop of evidence

Inconsistency factor

(95% confidence
interval)

Loop
heterogeneity
tau?

Cardiovascular mortality

ACE - ARB - PCO 1.24 (0.00, 2.56) 0.000
ACE - ARB - ACE+ARB 0.56 (0.00, 2.37)* 0.000
Myocardial infarction

ACE - ARB - ACE+ARB 0.70 (0.00, 1.78) 0.000
ACE - CCB -PCO 0.47 (0.00, 4.93) 0.000
ARB - ALDO - PCO 0.36 (0.00, 4.84) 0.000
ACE - ARB - PCO 0.02 (0.00, 0.59) 0.000
Stroke

ACE - ARB - CCB 2.25(0.00, 6.16) 0.000
ACE - ARB - ACE+ARB 0.02 (0.00, 1.21) 0.000
ARB - ALDO - PCO 0.67 (0.00, 4.56)* 0.000
ACE - ARB - PCO 0.35 (0.00, 1.28) 0.000
Regression of albuminuria

ARB - CCB - ACE+CCB - PCO 2.18 (0.00, 5.03) 0.604
ACE - ACE+CCB - PCO 1.04 (0.00, 2.80) 0.151
ACE -CCB -DIU 1.25 (0.05, 2.44)t 0.098
ACE - ARB - PCO 0.56 (0.00, 2.15) 0.241
ACE - ARB - CCB 0.35 (0.00, 1.36) 0.000
ACE - CCB - ACE+CCB 0.72 (0.00, 1.97) 0.170
ACE - ARB - ACE+ARB 0.47 (0.00, 3.22) 0.719
Doubling of serum creatinine

ACE - ARB - CCB 0.35(0.00, 2.85)* 0.000
ACE - CCB -PCO 0.23 (0.00, 3.00) 0.112
ACE - ARB - PCO 0.20 (0.00, 1.38) 0.020
ARB - CCB - PCO 0.14 (0.00, 0.47) 0.000
ACE -CCB-BB 0.00 (0.00, 3.42)* 0.000
ACE - ARB - ACE+ARB 0.00 (0.00, 1.38)* 0.000
Acute kidney injury

ACE - CCB - ACE+CCB 0.27 (0.00, 3.96)* 0.000
ACE — ARB — ACE+ARB 0.03 (0.00, 1.44) 0.000
ALDO - ARB - PCO 0.01 (0.00, 1.03) 0.000
Hyperkalaemia

ACE - CCB -PCO 1.62 (0.00, 5.87) 0.560
ARB - ALDO - PCO 1.59 (0.00, 4.85) 0.057
ACE - BB -REN -PCO 1.15 (0.00, 5.04) 0.205
ARB - CCB - PCO 0.92 (0.00, 3.14) 0.000
ACE - ARB - ACE+ARB 0.66 (0.00, 1.56)* 0.000
ACE - ARB - PCO 0.57 (0.00, 2.71) 0.391
ACE - ARB - CCB 0.43 (0.00, 3.69)* 0.000
Presyncope

ARB - CCB — ACE+DIU — ARB+DIU 3.57 (0.00, 8.97) 0.000
ARB - CCB - ACE+CCB - ARB+CCB 3.49 (0.00, 8.63)* 0.000
ARB - ALDO - PCO 2.75 (0.00, 7.12)* 0.000
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Closed triangular of quadratic loop of evidence

Inconsistency factor
(95% confidence
interval)

Loop
heterogeneity
tau?

ACE - ARB - CCB 2.54 (0.00, 6.19) 0.000
ACE — ARB — ACE+CCB — ARB+CCB 1.84 (0.00, 5.76)* 0.361
ACE -CCB-DIU 1.14 (0.00, 5.08) 0.000
ACE - CCB - ACE+CCB 0.75 (0.00, 4.65) 0.104
ACE-CCB-BB 0.59 (0.00, 2.89) 0.000
ACE - ARB - PCO 0.44 (0.00, 3.42) 0.000
ACE — ACE+CCB - ARB+CCB 0.31(0.00, 2.53)* 0.000
CCB - ACE+CCB — ARB+CCB — ARB+DIU 0.08 (0.00, 5.89)* 0.000
Cough

ACE - ARB - PCO 1.26 (0.00, 3.77) 0.201
ACE - REN-PCO 1.15 (0.00, 4.27) 0.159
ACE - ACE+CCB - ACE+DIU 0.53(0.00, 1.90) 0.000
ACE - CCB - ACE+CCB 0.32 (0.00, 3.60) 0.000
ACE - ARB - ACE+ARB 0.30(0.00, 4.24) 0.184
ACE -DIU -PCO 0.04 (0.00, 3.02) 0.202
Oedema

CCB - ACE+CCB — ARB+CCB — ARB+DIU 0.73(0.00, 6.01)* 0.000
Systolic blood pressure

ACE -DIU - ALDO 0.56 (1.16, 3.37)*} 0.000
ACE -CCB-PCO 0.82 (0.00, 2.60) 0.464
ARB - ACE+ARB - PCO 0.55(0.45, 1.22) 0.001
ARB - CCB - PCO 0.58 (0.03, 1.13)T 0.000
ACE - CCB - REN 0.45 (0.00, 3.99) 0.620
ACE - ARB - ACE+ARB 0.38(0.00, 1.13) 0.032
ACE - CCB - ACE+CCB 0.31(0.00, 2.33) 0.592
ACE -CCB -BB 0.30 (0.00, 2.49) 0.578
ACE - ARB - CCB 0.20 (0.00, 1.68) 0.459
ACE - ACE+ARB - PCO 0.17 (0.00, 1.90) 0.186
ACE - ACE+CCB - ACE+DIU — ARB+CCB 0.14 (0.00, 2.01) 0.258
ACE -CCB-DIU 0.08 (0.00, 3.04) 0.593
ACE - ARB - PCO 0.02 (0.00, 0.62) 0.075
Diastolic blood pressure

ACE - ACE+ARB - PCO 1.42 (0.00, 3.18) 0.153
ARB + ACE+ARB + PCO 1.40 (0.46, 2.33)t 0.005
ARB - CCB -PCO 1.16 (0.00, 2.79) 0.500
ACE - CCB - REN 0.98 (0.28, 1.69)T 0.013
ACE -CCB-PCO 0.64 (0.00, 1.36) 0.050
ACE - ARB - CCB 0.43 (0.00, 1.10) 0.127
ACE - CCB - ACE+CCB 0.23(0.00, 0.78) 0.054
ACE - ARB - PCO 0.21 (0.00, 1.20) 0.204
ACE — ACE+CCB — ACE+DIU - ARB+CCB 0.10(0.00, 1.61) 0.160
ACE -DIU - ALDO 0.06 (0.00, 1.06)* 0.000
ACE-CCB-DIU 0.05 (0.00, 0.48) 0.010
ACE - ARB - ACE+ARB 0.03(0.00, 1.71) 0.260
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Closed triangular of quadratic loop of evidence

Inconsistency factor
(95% confidence
interval)

Loop
heterogeneity
tau?

ACE -CCB-BB

0.02 (0.00, 0.67)

0.020

* Heterogeneity of loop could not be estimated due to insufficient observations and was set equal

to 0. tInconsistent loop of evidence.
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Appendix 6b: Assessment of global inconsistency in networks using the ‘design-by-treatment’
interaction model

Network outcome Chi- P value for

square test of global
inconsistency

All-cause mortality 0.48 0.99

End-stage kidney disease 0.04 0.99

Cardiovascular mortality 0.38 0.54

Myocardial infarction 1.49 0.83

Stroke 0.56 0.76

Regression of albuminuria 3.48 0.75

Doubling of serum creatinine | 1.23 0.27

Acute kidney injury 0.32 0.96

Hyperkalaemia 5.12 0.53

Presyncope 4,52 0.48

Cough 7.22 0.41

Oedema 0.07 0.79

Systolic blood pressure 79.5 <0.001

Diastolic blood pressure 38.9 0.01




Appendix 7

Results of network meta-analyses

Drugs are in order of their safety ranking. Estimates are presented as odds ratios (ORs) and 95% confidence
intervals. Comparisons between treatments should be read from column to row and the estimate is in the
cell in common between the column-defining treatment and the row-defining treatment. Odds ratios lower
than 1 favour the column-defining treatment. To obtain odds ratios for comparisons in the opposite
direction, reciprocals should be taken. Significant results are in bold and underlined. ACE = angiotensin-
converting enzyme inhibitor. ALDO = aldosterone. ARB = angiotensin receptor inhibitor. BB = beta
blocker. CCB = calcium channel blocker. DIU = diuretic. ENDO = endothelin inhibitor. PCO = placebo.
REN = renin inhibitor.
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Appendix 7a Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on all-cause mortality

ACE + CCB

1.30
0.05 to 36.5

0.43

0.33

0.14t01.28 0.01t07.78
0.41 0.32 0.96
0.14to0 1.21 0.01to 7.46 0.76 t0 1.22
0.41 031 0.96 0.99
0.14t0 1.22 0.01to 7.50 0.64 to 1.43 0.71to0 1.40
0.50 0.38 1.16 1.21 1.22
0.04 to 5.59 0.01to 23.5 0.08to 16.4 0.09to17.1 0.09t0 17.3
0.42 0.32 0.98 1.02 1.02 0.84
0.02 to 8.27 0.00to 21.6 0.06 to 16.0 0.06to 16.4 | 0.06to 16.9 0.02t039.1
0.38 0.29 0.90 0.93 0.94 0.77 0.92
0.13to1.11 0.01to0 6.94 0.68t01.18 0.75t01.15 0.65t01.35 0.05t010.8 0.06 to 14.9
0.36 0.28 0.84 0.87 0.88 0.72 0.86 0.94 PLACEBO
0.12 to 1.05 0.01 to 6.46 0.63to01.11 0.71to 1.07 0.63t01.23 0.05 to 10.2 0.05t014.0 | 0.76to 1.15
0.34 0.26 0.80 0.83 0.84 0.69 0.82 0.89 0.95
0.11to0 1.03 0.01t06.23 0.55t01.17 0.60to1.16 | 0.55to01.28 0.05t09.83 0.05t013.5 0.64to1.24 | 0.74t01.23
0.19 0.15 0.45 0.46 0.46 0.38 0.45 0.50 0.53 0.56
0.01 to 2.67 0.00 to 7.80 0.04 to 5.06 0.04 to 5.22 0.04 to 5.35 0.01to 13.7 0.01to0 18.2 0.04 to 5.55 0.05 to 5.88 0.05 to 6.35
0.23 0.18 0.55 0.57 0.57 0.47 0.56 0.61 0.65 0.68 1.23
0.07t00.83 | 0.01to4.51 0.27t01.12 0.28t01.14 | 0.27t01.20 | 0.03to7.19 0.03t09.83 0.31to1.22 0.34t01.27 0.34t01.39 0.10to 15.2
0.07 0.05 0.16 0.17 0.17 0.14 0.17 0.18 0.19 0.20 0.37 0.30
0.01t00.58 | 0.00to 2.07 0.03to 1.04 0.03 to 1.07 0.03 to 1.07 0.01to3.50 | 0.01t04.70 | 0.03to 1.15 0.03t01.23 0.03to1.31 0.02 to 7.65 0.04to 2.11
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Appendix 7b:

0.87
0.57t0 1.32

Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on end-stage Kidney disease

0.88 1.01
0.48to1.61 0.56 to 1.82
0.80 0.92 0.92
0.57to 1.14 0.65to0 1.31 0.55 to 1.52
0.62 0.71 0.71 0.77
0.43 to 0.90 0.51to0 1.01 0.44t01.14 0.65 to 0.92 PLACEBO
0.59 0.68 0.68 0.74 0.96
0.38 t0 0.92 0.44 to 1.05 0.40t01.18 0.56 to 0.98 0.72 to 1.27
0.51 0.59 0.59 0.64 0.83 0.87
0.31to0 0.86 0.36 to 0.96 0.33to0 1.06 0.44 to 0.94 0.59t01.18 0.56t0 1.35
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Appendix 7c

: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering of acute kidney injury

0.50
0.04t0 7.19
0.56 1.12
0.05t0 5.80 0.15t0 8.33
0.42 0.84 0.75
0.04to 4.36 0.23t03.03 0.16 to 3.48
0.39 0.78 0.70 0.93
0.03t05.72 0.58t0 1.05 0.09to 5.27 0.25to0 3.46
0.34 0.68 0.61 0.81 0.89
0.01to0 20.9 0.03to 16.7 0.01to 25.0 0.03to0 23.9 0.04 to 20.2
0.33 0.65 0.58 0.77 0.83 0.96
0.03t03.93 0.25t01.72 0.10to 3.37 0.33t01.82 0.30to0 2.29 0.04 to 25.5
0.34 0.67 0.60 0.79 0.85 0.98 1.02
0.02 to 4.96 0.23t01.92 0.08 to 4.58 0.21to0 3.05 0.28 to 2.54 0.04 to 26.8 0.36to 2.92
0.18 0.37 0.33 0.44 0.48 0.55 0.57
0.02 to0 2.25 0.14 to0 1.02 0.06t0 1.93 0.19to0 1.05 0.17to 1.36 0.02 to 14.7 0.43t00.76

0.56
0.19to0 1.65
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Appendix 7d: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on hyperkalaemia

1.34
0.05to 38.7
0.71 0.53
0.22t02.33 | 0.02to 14.5
0.64 0.48 0.90
0.10t04.04 | 0.01to15.2 | 0.18t04.35
0.57 0.42 0.81 0.90
0.11t02.87 | 0.01t013.9 | 0.27t02.38 | 0.13t06.13
0.53 0.39 0.75 0.83 0.92
0.08t03.48 | 0.01to12.8 | 0.15t03.85 | 0.13t05.18 | 0.13t06.58
0.39 0.29 0.55 0.61 0.68 0.73
0.11t01.34 | 0.01to 834 | 0.26t01.14 | 0.11t03.40 | 0.18t02.51 | 0.13t04.29
0.37 0.28 0.53 0.59 0.66 0.71 0.97
0.12t01.19 | 0.01to7.66 | 0.24t01.17 | 0.12t02.85 | 0.17t02.53 | 0.14t03.61 | 0.35to0 2.69
0.36 0.27 0.52 0.58 0.64 0.70 0.95 0.98
0.10t01.41 | 0.01t06.88 | 0.20to1.35 | 0.16t02.05 | 0.15t02.74 | 0.19t02.62 | 0.30t03.06 | 0.38t02.49
0.28 0.21 0.40 0.44 0.49 0.53 0.72 0.74 0.76
0.06t01.40 | 0.01t06.84 | 0.13t01.22 | 0.06t03.02 | 0.10to2.36 | 0.07t03.80 | 0.19t02.74 | 0.20t02.80 | 0.18t03.26
0.26 0.20 0.37 0.41 0.46 0.49 0.68 0.70 0.71 0.94
0.07t01.03 | 0.01to5.55 | 0.13t01.03 | 0.08t02.08 | 0.10t02.06 | 0.09to2.64 | 0.20t02.33 | 0.32t01.52 | 0.26t01.96 | 0.21t04.20
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Appendix 7e:

0.57
0.01to41.9

Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on cardiovascular mortality

0.34 0.60
0.03to 4.27 0.02 to 24.2
0.30 0.52 0.37
0.02to0 4.34 0.01to0 23.3 0.02 to 5.56
0.27 0.47 0.79 0.91
0.02to0 3.43 0.01t0 19.3 0.23t0 2.70 0.20to0 4.23
0.25 0.45 0.74 0.86 0.94
0.02to0 2.73 0.01to 16.2 0.31to0 1.75 0.25to0 3.00 0.38t0 2.35
0.20 0.36 0.60 0.69 0.92 0.80
0.02 to 2.54 0.01to 14.4 0.19t0 1.92 0.16 to 3.04 0.38t02.35 0.35t0 1.86
0.13 0.22 0.86 0.43 0.47 0.50 0.62
0.00to 4.16 0.00t0 18.3 0.35to0 2.17 0.02 to 7.40 0.03t0 7.13 0.04 to 6.46 0.04t09.18
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Appendix 7f: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on myocardial infarction

1.34
0.12to0 14.5

0.88

0.65

0.67t01.15 0.06 to 6.98
0.84 0.63 0.96
0.65t01.10 0.06 to 6.84 0.71to1.31
0.81 0.61 0.92 0.96
0.05to 14.6 0.01to 25.1 0.05to 16.4 0.05t017.3
0.70 0.52 0.80 0.83 0.86
0.53t00.94 0.05to0 5.63 0.61to 1.06 0.59t01.19 0.05to0 15.5
0.68 0.50 0.77 0.80 0.83 0.63
0.47 t0 0.98 0.05to0 5.48 0.54t01.11 0.52t01.22 0.05t0 15.0 0.02to 25.3
0.44 0.33 0.50 0.52 0.54 0.63 0.65
0.01to0 17.7 0.00 to 26.2 0.01to 20.1 0.01to21.1 0.01to0 57.9 0.02to 25.3 0.02 to 26.4
0.40 0.30 0.46 0.48 0.50 0.57 0.60 0.92
0.02to0 6.74 0.01to 11.9 0.03t0 7.74 0.03t0 8.06 0.01t027.8 0.03t09.58 0.04t010.1 0.01t095.8
0.42 0.31 0.48 0.50 0.52 0.60 0.62 0.96 1.04
0.04t0 4.76 0.01t09.23 0.04to 5.36 0.04 to 5.67 0.01t022.0 0.05to 6.67 0.05t07.12 0.06t0 15.8 0.03 to
0.22 0.16 0.25 0.26 0.27 031 0.32 0.49 0.54 51
0.01t0 4.88 0.00 to 8.02 0.01to 5.51 0.01t05.80 0.03t0 18.3 0.01to 7.14 0.01to0 7.28 0.00to 61.4 0.01to 35.6 0.01to 26.1
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Appendix 7g

: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on stroke

1.00
0.77t01.28
0.99 0.99
0.72 to 1.37 0.68 to 1.47
0.96 0.97 0.97
0.24t03.93 0.23t0 4.00 0.23to0 4.12
0.93 0.93 0.93 0.97
0.66 to 1.32 0.62to01.43 0.66 to 1.32 0.23to04.11
0.79 0.79 0.80 0.82 0.85
0.11t0 5.78 0.11to0 5.88 0.11t0 5.79 0.07 t0 9.38 0.12to0 6.26
0.82 0.83 0.83 0.85 0.88 1.03
0.58t01.16 0.65t0 1.05 0.52t01.31 0.20to 3.62 0.54t01.43 0.14t0 7.75
0.38 0.38 0.38 0.39 0.40 0.47 0.46
0.04t03.33 0.04t03.33 0.04to0 3.38 0.03t05.22 0.04to 3.63 0.03 to 8.99 0.05t0 4.10
0.12 0.12 0.12 0.13 0.13 0.16 0.15 0.33
0.00to 2.33 0.01to02.38 0.01to 2.40 0.00to0 3.23 0.01to 2.56 0.00to 5.41 0.01t02.91 0.01to0 12.8
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Appendix 7h: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimen on doubling of serum creatinine

0.45

0.16t0 2.48

0.43

0.95

0.15t01.23 | 0.70t0 1.2
0.43 0.95 0.99
0.11t01.62 | 0.41to2.16 | 0.43t02.28
0.32 0.71 0.75 0.76
0.11t00.91 | 0.55t00.93 | 0.64t00.88 | 0.33t01.74
0.28 0.61 0.64 0.65 0.86
0.10t00.81 | 0.43t00.88 | 0.50t00.83 | 0.27t01.54 | 0.67to1.10
0.13 0.30 0.31 0.31 0.42 0.48
0.05t00.40 | 0.20t00.44 | 0.22t00.44 | 0.13t00.76 | 0.31t00.56 | 0.33 t0 0.72
0.07 0.15 0.16 0.16 0.22 0.25 0.52
0.01t00.47 | 0.03t00.77 | 0.03t00.80 | 0.03t00.98 | 0.04to1.06 | 0.05t01.26 | 0.10to 2.64
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Appendix 7i: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on regression of albuminuria

1.44
0.14to 14.8

191

1.32

0.23t016.2 | 0.19t09.51
2.93 2.03 1.52
0.53t016.2 | 0.42t09.94 | 0.42t05.52
3.52 2.44 1.84 1.20
0.51t024.4 | 0.66t09.02 | 0.42t08.04 | 0.49to0 2.96
4.39 3.04 2.29 1.49 1.20
0.72t026.9 | 0.69t0o13.5 | 0.62to842 | 0.81to2.75 | 0.49t02.96
7.04 4.88 3.67 2.39 2.00 1.60
1.14t043.6 | 1.05t022.7 | 0.95t014.2 | 1.27t0o4.53 | 0.88t04.51 | 0.97to 2.65
9.86 6.85 5.16 3.37 2.80 2.25 1.40
1.59t061.3 | 1.44t032.6 | 1.32t020.2 | 1.77t06.40 | 1.19t06.60 | 1.28t03.94 | 0.71t02.78
10.6 2.37 5.54 3.62 3.00 241 151 0.93
1.44t078.3 | 1.31t041.3 | 1.16t026.5 | 1.28t010.2 | 0.97t09.29 | 0.98t05.93 | 0.60t03.77 | 0.34to 2.57
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0.64
0.08 to 4.94

0.72

Appendix 7j: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on presyncope

1.12

0.05t09.77 | 0.13t09.93
0.51 0.79 0.71
0.07t03.84 | 0.38t01.68 | 0.08t06.20
0.44 0.49 0.44 0.62
0.06t03.16 | 0.16to1.54 | 0.06t03.16 | 0.20to0 1.88
0.30 0.46 0.42 0.58 0.94
0.05t01.93 | 0.14to1.54 | 0.06t02.89 | 0.18t01.87 | 0.44to02.04
0.30 0.46 0.42 0.59 0.94 1.00
0.04t02.36 | 0.10to2.06 | 0.05t03.67 | 0.13t0o2.54 | 0.30to1.03 | 0.31t03.23
0.26 0.41 0.36 0.51 0.83 0.88 0.88
0.04t0191 | 0.09to1.79 | 0.04t03.48 | 0.12t02.12 | 0.24t02.86 | 0.24t03.24 | 0.18t04.34
0.26 0.40 0.36 0.51 0.83 0.88 0.88 1.00
0.04t01.54 | 0.14t01.16 | 0.05t02.47 | 0.18t0o1.42 | 0.52t01.32 | 0.48to1.61 | 0.30to2.53 | 0.30to3.34
0.24 0.37 0.33 0.46 0.75 0.79 0.79 0.90 0.90
0.03t02.09 | 0.06t02.08 | 0.03t03.73 | 0.09t02.48 | 0.16t03.45 | 0.16t03.87 | 0.13t04.97 | 0.36t02.23 | 0.20to0 4.08
0.16 0.25 0.23 0.32 0.52 0.55 0.55 0.62 0.62 0.69
0.01t02.89 | 0.02t03.02 | 0.01to4.53 | 0.03to 3.67 0.5t05.56 0.05t05.61 | 0.04t06.98 | 0.06t06.53 | 0.06t06.41 | 0.06to 8.59
0.21 0.32 0.29 0.41 0.66 0.69 0.70 0.80 0.79 0.88 1.27
0.04t01.17 | 0.10to1.02 | 0.04t02.08 | 0.13t01.24 | 0.57t00.76 | 0.32t01.51 | 0.22t02.23 | 0.23t02.74 | 0.49t0o1.29 | 0.19t04.10 | 0.12to 13.6
0.17 0.26 0.24 0.33 0.54 0.57 0.57 0.65 0.65 0.72 1.04 0.82
0.02to1.43 | 0.06t01.23 | 0.02t02.48 | 0.08t01.42 | 0.13t02.22 | 0.13t02.46 | 0.10t03.23 | 0.22t01.90 | 0.16t02.58 | 0.18t02.94 | 0.11t09.80 | 0.20to0 3.39
0.14 0.22 0.20 0.27 0.44 0.47 0.47 0.53 0.53 0.59 0.85 0.70 0.82
0.02t01.19 | 0.04t0o1.17 | 0.02t02.13 | 0.05t01.40 | 0.10t0o1.92 | 0.10t02.18 | 0.08t02.81 | 0.23t01.20 | 0.12t02.28 | 0.17t02.00 | 0.07t010.3 | 0.15t02.96 | 0.21to03.13
0.12 0.18 0.16 0.23 0.37 0.40 0.39 0.45 0.45 0.50 0.72 0.56 0.69 0.84
0.02t00.87 | 0.04t00.84 | 0.02to1.50 | 0.05t01.03 | 0.14t01.02 | 0.11t01.40 | 0.08t01.83 | 0.09t02.21 | 0.15t01.37 | 0.08t03.13 | 0.06t09.41 | 0.20t0 1.57 | 0.12t03.91 | 0.14to 5.07
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Appendix 7k

1.00
0.42to0 2.39

0.90

0.89

: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on cough

0.55t01.46 | 0.42t01.89
0.76 0.76 0.85
0.21t02.80 | 0.21t02.73 | 0.25t02.86
0.86 0.85 0.95 1.12
0.08t09.57 | 0.07t010.2 | 0.09to010.0 | 0.08to 16.1
0.77 0.77 0.85 1.01 0.90
0.19t03.08 | 0.17t03.43 | 0.23t03.13 | 0.17to6.02 | 0.06to13.4
0.64 0.64 0.71 0.84 0.75 0.83
0.20t02.04 | 0.20t02.00 | 0.24t02.08 | 0.19t03.79 | 0.06t010.0 | 0.15to0 4.49
0.80 0.80 0.89 1.05 0.94 1.04 1.26
0.03t023.6 | 0.03t0o22.6 | 0.03to25.0 | 0.03to35.4 | 0.02to56.7 | 0.03to38.0 | 0.04to40.3
0.61 0.60 0.68 0.80 0.71 0.79 0.95 0.76
0.05to7.63 | 0.05t0o7.56 | 0.06t08.33 | 0.05t011.9 | 0.02t022.0 | 0.05t013.1 | 0.07to13.4 | 0.01to47.3
0.30 0.30 0.34 0.40 0.35 0.40 0.48 0.38 0.50
0.16t00.56 | 0.17t00.55 | 0.22t00.52 | 0.13t01.25 | 0.03t03.93 | 0.10to1.55 | 0.18t01.28 | 0.01t0 10.6 | 0.04 to 5.82
0.24 0.24 0.27 0.31 0.28 031 0.37 0.30 0.39 0.78
0.08t00.67 | 0.09t00.66 | 0.10t00.68 | 0.08t01.28 | 0.02t03.54 | 0.06to1.54 | 0.10to1.36 | 0.01t09.14 | 0.03t05.23 | 0.34t0 1.80
0.15 0.16 0.18 0.21 0.19 0.21 0.25 0.20 0.26 0.52 0.67
0.02t01.27 | 0.02t01.26 | 0.02t01.35 | 0.02t02.07 | 0.01to4.21 | 0.02t02.31 | 0.03to1.97 | 0.00to9.56 | 0.01t06.17 | 0.07t03.82 | 0.08to05.77
0.17 0.17 0.19 0.22 0.20 0.22 0.27 0.21 0.28 0.56 0.72 1.06
0.04t00.76 | 0.04t00.73 | 0.05t00.79 | 0.04t01.31 | 0.01t03.16 | 0.03to1.53 | 0.05t01.41 | 0.01to7.67 | 0.02to4.62 | 0.14to2.16 | 0.18t02.78 | 0.10to 11.7
0.20 0.19 0.22 0.26 0.23 0.25 0.31 0.24 0.32 0.64 0.83 1.22 1.15
0.08t00.51 | 0.08t00.49 | 0.09t00.52 | 0.07t00.98 | 0.02t02.83 | 0.05t01.21 | 0.09t01.03 | 0.01to7.31 | 0.02t04.15 | 0.31to1.32 | 0.40t01.70 | 0.15t010.1 | 0.37to0 3.62

64



Appendix 7|

: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on oedema

0.92
0.01t059.3
0.60 0.66
0.12t02.94 0.01t030.9
0.57 0.62 0.94
0.09 to 3.63 0.01to 26.4 0.36to 2.47
0.48 0.52 0.79 0.84
0.00to 147.9 0.01to 27.6 0.00 to 196 0.00 to 193
0.45 0.49 0.74 0.78 0.94
0.00 to 104.3 0.01to 16.9 0.00to 136.7 0.00to 134 0.16 to 5.64
0.35 0.38 0.58 0.61 0.73 0.78
0.01t012.5 0.01t0 15.8 0.02to 14.34 0.03t013.3 0.00 to 167 0.00 to 132
0.34 0.37 0.56 0.60 0.71 0.76 0.98
0.05to0 2.15 0.01to 20.0 0.22t0 1.45 0.16 to 2.18 0.00 to 194 0.00 to 155 0.03 to 28.0
0.29 0.32 0.49 0.51 0.61 0.65 0.84 0.86
0.02to 4.43 0.01to 7.67 0.05to0 4.42 0.07 to 3.78 0.00to0 97.6 0.01to0 75.3 0.08 to 8.75 0.08t0 9.25
0.27 0.29 0.44 0.47 0.56 0.59 0.76 0.78 0.91
0.01to7.11 0.01t09.12 0.02 to 7.86 0.03to0 7.17 0.00 to 106 0.00to 82.4 0.18t0 3.15 0.04to 16.4 0.14to 5.90
0.20 0.22 0.33 0.35 0.42 0.45 0.58 0.59 0.69 0.76
0.00to 15.6 0.00to 19.1 0.01to0 19.2 0.01t0 18.3 0.00 to 164 0.00 to 133 0.01to0 29.2 0.01to 38.5 0.02 to 20.8 0.02t029.3
0.18 0.19 0.29 0.31 0.37 0.39 0.50 0.52 0.60 0.66 0.87
0.00to 47.6 0.00to 8.33 0.00to0 62.8 0.00to 61.7 0.11to 1.27 0.11to 1.44 0.00 to 100 0.00 to 122 0.00to 82.4 0.00 to 108 0.00 to 298
0.05 0.05 0.08 0.09 0.10 0.11 0.14 0.14 0.17 0.18 0.24 0.28
0.00 to 0.85 0.00to1.11 0.01 to 0.88 0.01 to0 0.78 0.00to 15.0 0.00to 11.5 0.02t01.21 0.01to1.91 0.07 to 0.43 0.04 to 0.94 0.01to 6.40 0.00 to 34.8
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Appendix 7m: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on systolic blood pressure

-0.09
-1.83to 1.67

-0.24

-0.16

ACE+ CCB

-1.70to 1.21 | -1.48t0 1.17
-0.42 -0.34 -0.18
-1.75t0 090 | -1.51t00.85 | -0.861to0 0.50
-0.37 -0.28 -0.13 0.06
-224t01.50 | -2.05t01.49 | -1.51t01.26 | -1.30to 1.42 ACE +DIU
-0.49 -0.40 -0.24 -0.06 -0.12
-215t01.18 | -1.96t01.16 | -1.46t00.97 | -1.13t01.01 -1.81to 1.57 ACE + ARB
-0.58 -0.49 -0.34 -0.16 -0.22 -0.10 ARB + CCB
-249t01.32 | -230to1.31 | -1.67t00.99 | -1.57t01.25 -1.57to 1.14 -1.82to 1.63
-0.62 -0.53 -0.38 -0.20 -0.25 -0.13 -0.04
-200t0o0.76 | -1.78t00.71 | -1.14t00.39 | -0.691t00.30 -1.65to 1.15 -1.17t0 0.91 -1.48t0 1.41
-0.61 -0.52 -0.37 -0.19 -0.25 -0.13 -0.03 0.01
-192t00.70 | -1.70t00.64 | -1.01t0 0.27 | -0.49t00.11 -1.57t0 1.08 -1.16t0 0.91 -1.41t01.36 -0.43t00.45
-0.65 -0.57 -0.41 -0.23 -0.28 -0.16 -0.07 -0.03 -0.04
-2.79t01.48 | -2.61t01.48 | -2.21t01.39 | -1.93t01.48 -2.43t0 1.86 -2.12to 1.79 -2.24t02.11 -1.75t0 1.69 -1.72 to 1.65
-0.79 -0.70 -0.55 -0.37 -0.42 -0.30 -0.21 -0.16 -0.18 -0.14
-2.12t00.55 | -2.16t00.76 | -1.64t00.55 | -1.26t0 0.53 -2.02t0 1.18 -1.67 to 1.07 -1.86t0 1.44 -1.16 t0 0.82 -1.08t0 0.73 -2.04t01.77
-0.85 -0.77 -0.61 -0.43 -0.49 -0.36 -0.27 -0.23 -0.24 -0.20 -0.06
-2.37t00.66 | -2.15t00.62 | -1.59t00.38 | -1.21t00.35 -2.02to 1.05 -1.64 t0 0.92 -1.84t01.31 -1.10to 0.64 -1.00 to 0.52 -2.04 to 1.65 -1.23t0 1.10
-0.90 -0.82 -0.66 -0.48 -0.54 -0.42 -0.32 -0.28 -0.29 -0.25 -0.11 -0.29
-2.27t00.47 | -2.05t00.42 | -1.41t00.09 | -0.96t00.01 -1.92t0 0.86 -1.48 t0 0.66 -1.76 t0 1.12 -0.81t00.25 -0.70t0 0.12 -1.881t01.38 -1.09to 0.87 -0.70to 0.11
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-0.11
-0.78 t0 0.57

-0.02

Appendix 7n: Network estimated odds ratios (95% confidence intervals) of blood pressure lowering regimens on diastolic blood pressure

ACE + CCB

0.09

-0.96t00.93 | -0.71t0 0.89
-0.39 -0.28 -0.37
12910051 | 093t00.36 | -137to0.62 |
-0.48 -0.38 -0.46 -0.09
-1.09t00.12 | :0.73t0-0.03 | -1.21t00.28 | -0.78t0 0.60
-0.45 -0.35 -0.44 -0.07 0.02 ACE + DIU
-1.33t00.42 | -1.02t00.32 | -1.41t00.53 | -0.75t00.62 | -0.63t00.68
-0.53 -0.42 -0.51 -0.14 -0.04 -0.07 ACE + ARB
13610031 | -1.08t00.24 | -1.44t00.43 | -1.02t00.75 | -0.64t00.56 | -0.93t0 0.80
-0.54 -0.44 4 zéot'i’z 2. -0.15 -0.06 -0.09 -0.02
-1.29t0021 | -1.00t00.12 | ' -0.97t00.66 | -0.52t00.40 | -0.88t00.70 | -0.76t0 0.72
-0.59 -0.49 -0.58 -0.21 -0.11 -0.14 -0.06 -0.05
-1.20t00.01 | -0.81t0-0.17 | -1.31t00.16 | -0.88t00.47 | -0.28t00.05 | -0.78t00.50 | -0.65t00.51 | -0.51t00.41
-0.62 -0.52 -0.61 -0.23 -0.14 -0.17 -0.09 -0.08 -0.03
-1.27t00.02 | -0.92t00.11 | -1.37t00.17 | -0.95t00.48 | -0.41t00.13 | -0.85t00.52 | -0.68t00.49 | -0.60t00.44 | -0.281t00.22
-0.84 -0.74 -0.82 -0.45 -0.35 -0.38 -0.33 -0.30 -0.25 -0.22
-1.89t00.21 | -1.65t00.18 | -1.96t00.31 | -1.54t00.64 | -1.23t00.52 | -1.45t00.69 | -1.34t00.71 | -1.27t00.68 | -1.10t00.62 | -1.10t0 0.66
-0.80 -0.69 -0.78 -0.41 -0.32 -0.34 -0.27 -0.26 -0.21 -0.18 0.04
-1.54t0-0.06 | -1.23t0-0.15 | -1.64t00.07 | -1.21t00.40 | -0.77t00.14 | -1.11t00.43 | -1.00t00.45 | -0.89t00.38 | -0.65t00.24 | -0.68t00.32 | -0.93t01.01
-0.84 -0.74 -0.82 -0.45 -0.35 -0.38 -0.32 -0.30 -0.25 -0.22 0.00 -0.04
-1.49t0-0.19 | -1.13t0-0.33 | -:1.60t0-0.05 | -1.16t00.27 | -0.64t0-0.08 | -1.07t00.30 | -0.92t00.30 | -0.82t00.22 | -0.49t00.00 | -0.52t00.08 | -0.83t00.83 | -0.55t00.46
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Definition of acute kidney injury as safety endpoint in included studies

Study Definition

ALTITUDE® Acute renal failure

AVOID® Acute renal failure

DETAIL® Raised serum creatinine level

Fogari 2000 Worsening kidney function

Fogari 2002% Worsening kidney function

Kohan 2001 Acute renal failure

Mehdi 2009**’ Transient increase in serum creatinine of > 50%

Muirheand 1999 Decreased glomerular filtration rate and creatinine clearance
ONTARGET™*® Acute dialysis for < 2 months

ORIENT™® Acute renal failure

VA NEPHRON-D? Acute kidney injury causing hospitalisation or occurring during hospital admission
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Appendix 8

Sensitivity analyses

Appendix 8a: Sensitivity analyses for the odds of all-cause mortality with blood pressure-lowering treatment in differing populations of adults with
diabetes and kidney disease

The following table shows the effect sizes (odds ratios) and the rank order (SUCRA ranks) compared to placebo before (standard analysis) and after
sensitivity analyses.

Duration
Adequate of follow- Excluding
Micro- Macro- allocation up longer premature
Standard SUCRA | albuminuria | SUCRA | albuminuria | SUCRA | Hypertension | SUCRA | concealment | SUCRA than 24 SUCRA trial SUCRA
Drug name analysis rank only rank only rank only rank only rank months rank termination rank
ACE inhibitor + 0.36 1 041 1 } } 0.29 1 0.32 3 0.32 1 0.26 1
CCB [0.12, 1.05] [0.14, 1.25] [0.07, 1.16] [0.05, 2.12] [0.11, 0.93] [0.06, 1.13]
Aldosterone 0.28 2 ) ) 0.28 1 0.28 2 ) ; 0.28 2 0.28 P
inhibitor [0.01, 6.46] [0.01, 6.42] [0.07, 1.16] [0.01, 6.44] [0.01, 6.56]
ACE inhibitor + 0.84 3 ] ] 1.01 4 1.35 9 0.40 1 0.69 3 0.76 3
ARB [0.90, 1.59] [0.64, 1.59] [0.26, 6.96] [0.18, 0.86] [0.49, 0.96] [0.52, 1.09]
0.87 0.77 0.94 0.89 0.42 0.74 0.79
ARB [0.71, 1.07] 4 [0.22, 2.70] 2 [0.69, 1.28] 2 [0.55, 1.42] 6 [0.20, 0.87] 2 [0.57, 0.96] 4 [0.59, 1.05] 4
0.88 1.18 0.89 0.86 0.68 0.80 0.83
CcCB [0.63, 1.23] 5 [0.36, 3.93] 4 [0.64, 1.24] 8 [0.55, 1.35] 5 [0.16, 2.84] 5 [0.57, 1.12] 6 [0.56, 1.22] 6
ACE inhibitor + 072 6 ] ] ] ] 057 4 ] . 0.64 5 ] ]
diuretic [0.05, 10.2] [0.03, 9.44] [0.05, 8.95]
ARB + renin 0.86 7 ) ) ) ) ) ) ) ) ) ) 0.77 5
inhibitor [0.05, 14.0] [0.05, 12.7]
S 0.94 1.04 0.63 0.67 0.48 0.80 0.89
ACE inhibitor | 1 76”1 157 8 [0.88, 1.22] 8 [0.30, 1.32] ) [0.23, 1.99] 8 [0.22, 1.03] 4 [0.61, 1.03] ! [0.70, 1.14] !
L 1.05 1.06 1.06 1.04
Renin inhibitor | 4 g7 71 34) 9 - - - - - - [0.91, 1.23] 6 | osa134| ° [0.76, 1.43] 9
R 1.89 2.09 1.35 1.61 1.79
Diuretic [0.17, 21.3] 10 [0.19, 23.3] 5 - - [0.10, 19.2] 8 - - [0.14, 18.2] 8 [0.16, 20.4] 10
Endothelin 153 11 ) ) 1.54 6 1.12 7 1.58 7 1.53 10 112 8
inhibitor [0.79, 2.97] [0.81, 2.90] [0.12,10.4] [0.82, 3.06] [0.80, 2.95] [0.12,10.5]
5.13 4.24 431 453 4.86
Beta blocker [0.81,324] | 12 - - [0.65, 27.5] ’ [0.62, 30.1] 10 - - 072286 | 1 [0.76, 31.0] 11
Heterogeneity
tau 0.1 = ~0 0.14 = ~0 0.2
(degree of Moderate Low Low Moderate Low Low Moderate
heterogeneity)
Number of 33 13 12 14 11 23 27
studies

ACE = angiotensin-converting enzyme inhibitor. ARB = angiotensin receptor inhibitor. CCB = calcium channel blocker.
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Appendix 8a. Table continued.

Standard SUCRA Type 1 SUCRA Type 2 SUCRA
Drug name analysis rank diabetes only rank diabetes only rank

ACE inhibitor + CCB . o o | 1 - - [0_103;:,3312] !
Aldosterone [o_o(i',2 g.so] 2 ] ] [0.5)2',22401 2
ACE inhibitor [0.6(;.,817.14] 3 [0_206?_34] ! [0.813?521] 8
ACE inhibitor + diuretic [0,0%,65?.90] 4 - - [0_(?6,7180,8] 4
ccB [o.sci',8 f.ao] ° [0.121'?337.1] 2 [O.é)é,gll.Zl] 8
ARB [0,6%,93 19] 6 - - [0.709?15.14] >
ARB + renin inhibitor [0,0%,834,7] / ) . [0.(%?135.1] 6
ACE inhibitor + ARB [0_6%'?5_ o] | 8 - - [o_7ld?f55] !
Renin inhibitor [0_7%1"0; 46] 10 - - [o_gli?15_23] 9
Diuretic [0.1%3"7260.2] 1 - ) [0.1%?2%.2] 10
Endothelin inhibitor [0.717"533.05] 12 - - [0.812"53? 06] 11
Beta blocker [0_7‘;'???1_9] 13 - - [0.858.???4.1] 12
Heterogeneity tau 0.14 = =0

(degree of heterogeneity) Moderate Low Low

Number of studies 32 5 21

ACE = angiotensin-converting enzyme inhibitor. ARB = angiotensin receptor inhibitor. CCB = calcium channel blocker.



Appendix 8b: Sensitivity analyses for the odds of end-stage kidney disease with blood pressure-lowering agents in differing populations of adults
with diabetes and kidney disease

The following table shows the effect sizes (odds ratios) and the rank order (SUCRA ranks) compared to placebo before (standard analysis) and after

sensitivity analyses.

Duration
Adequate of follow- Excluding
Micro- Macro- allocation up longer premature
Standard SUCRA | albuminuria | SUCRA | albuminuria | SUCRA Hypertension SUCRA concealment SUCRA than 24 SUCRA trial SUCRA
Drug name analysis rank only rank only rank only rank only rank months rank termination rank
o 0.62 0.49 0.59 0.69 0.62 0.78
ACE inhibitor + ARB [0.43, 0.90] ! ) ] [0.30,0.78] ! [0.17, 1.98] ! [0.44, 1.05] ! [0.43,0.90] ! [0.46, 1.34] 8
S 0.71 0.93 0.62 0.73 0.81 0.70 0.74
ACE inhibitor [0.51, 1.01] 2 [0.41, 2.10]* ! [0.37, 1.04] 2 [0.19, 2.79] 8 [0.50, 1.31] 8 [0.50, 1.00] 2 [0.51, 1.09] 2
L 0.71 0.71 0.71
Endothelin inhibitor [0.44, 1.14] 3 - - [0.44, 1.14] 3 - - [0.44, 1.14] 2 - - - -
0.17 ] ] 0.77 0.76 0.84 0.77 0.75
ARB [0.65, 0.92] 4 [0.65,0.78] 4 [0.56, 1.05] 2 [0.66, 1.08] 4 [0.65, 0.91] 3 [0.56, 0.99] !
1.04 1.04 1.04 1.09 1.05 1.03
cCB [0.79, 1.38] 6 } } [0.79, 1.38] 6 [0.77,1.41] 5 [0.81, 1.46] 5 [0.79, 1.38] 4 [0.76, 1.38] 4
L 121 1.21 121
Renin inhibitor [0.85, 1.70] ! ) ) ) ) i ) [0.85, 1.71] 6 [0.85, 1.70] 5 i )
Heterogeneity tau =0 Not estimable =0 =0 =0 =0 =0
(degree of heterogeneity) Low Low Low Low Low Low
Number of studies 13 1 9 2 8 10 6

*Direct comparison only.

ACE = angiotensin-converting enzyme inhibitor. ARB = angiotensin receptor inhibitor. CCB = calcium channel blocker.
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Appendix 8b. Table continued.

Standard SUCRA Type 1 SUCRA Type 2 SUCRA

Drug name analysis rank diabetes only rank diabetes only rank
ACE inhibitor + ARB 038 079] 1 - ) [032.081] !
ACE inhibitor [0.4(;',7 11.08] 2 [0.3232?07]* 1 [0.491',8 f.sg] 4
Endothelin inhibitor o 491"711'1 4 3 - - o 4%711. ] 2
ARB [0.6%,7 5.92] 4 - - [0.6%,7392] 3
CcCB [0.7%5,0 f.37] 6 - - [0.8%3',0 5.38] 6
Renin inhibitor [0.8;211.70] 7 - . [0_815.,223.70] !
Ejitg:gg ?)ﬁ?tletljaougeneity) I_:of/)v Not estimable EOSV
Number of studies 12 1 9

*Direct comparison only

ACE = angiotensin-converting enzyme inhibitor. ARB = angiotensin receptor inhibitor. CCB = calcium channel blocker.
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