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1  | INTRODUC TION

Diabetes mellitus and hypertension often coexist. Patients with hy‐
pertension at the time of diabetes mellitus diagnosis exhibited nearly 
twofold higher risk of all‐cause death and cardiovascular disease 
(CVD) compared with normotensive patients with diabetes mellitus.1 
In diabetic individuals, the association of blood pressure (BP) with 
disease outcomes is shown to be continuous, with increasing risks 
of cardiovascular events occurring in parallel with increasing systolic 
blood pressure (SBP) levels from as low as 114 mm Hg.2,3 However, in 

clinical practice, the threshold for initiation of BP‐lowering treatment 
for patients with diabetes is not at SBP of 114 mm Hg, whose value 
is changed with time and still uncertain in patients with diabetes. In 
patients with diabetes and baseline SBP level larger than 140 mm 
Hg, initiating BP lowering has been demonstrated to produce certain 
cardiovascular benefit,4,5 while in patients with diabetes and baseline 
SBP level of 130 and 140 mm Hg, the effect of initiating BP lowering 
remains controversial.

Recently, the 2017 American College of Cardiology/American 
Heart Association (ACC/AHA) hypertension guideline6 and the 
2018 Canada's hypertension guideline7 revise the threshold for ini‐
tiation of BP‐lowering treatment from baseline SBP level of 140 mm 
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The efficacy and safety of blood pressure (BP) lowering initiated at baseline systolic 
BP (SBP) of 130‐140 mm Hg in patients with diabetes remain controversial. The au‐
thors aimed to investigate the benefits and harms of BP lowering initiated at these 
levels for patients with diabetes. Medline and EMBASE were searched from incep‐
tion to March 10, 2018. The primary outcome was major cardiovascular events. 
Random‐effects model was used to pool all the estimates. Six trials with 21 574 dia‐
betics were included. In diabetics, initiating BP lowering at baseline SBP of 130 and 
140 mm Hg did not reduce the rate of major cardiovascular events (RR, 1.01 [95% CI, 
0.93‐1.10]), finding that was consistent in subgroup and sensitivity analyses. 
Moreover, BP lowering did not reduce the risks of myocardial infarction (RR, 0.99 
[95% CI, 0.85‐1.16]), stroke (0.83 [95% CI, 0.54‐1.27]), heart failure (0.91 [95% CI, 
0.79‐1.04]), albuminuria (0.93 [95% CI, 0.84‐1.04]), end‐stage renal disease (0.93 
[95% CI, 0.70‐1.24]), cardiovascular death (1.25 [95% CI, 0.90‐1.74]) and all‐cause 
death (1.05 [95% CI, 0.94‐1.17]) in patients with diabetes and baseline SBP of 
130‐140 mm Hg but possibly increase the risks of serious adverse events (RR, 2.00 
[95% CI, 1.33‐3.01]) and hypotension (5.30 [95% CI, 0.99‐28.40]). In diabetics, initiat‐
ing BP lowering at baseline SBP of 130‐140 mm Hg may not produce any benefit but 
probably increase the risks of serious adverse events and hypotension. It may not be 
recommended to initiate BP lowering at a threshold of SBP lower than 140 mm Hg 
for diabetics.
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Hg to that of 130 mm Hg in patients with diabetes, while the 2018 
European Society of Hypertension/European Society of Cardiology 
(ESC/ESH) hypertension guideline8 still retains the threshold of 
SBP level of 140 mm Hg. The inconsistency of recommendations 
was mainly due to a paucity of evidence to support having a thresh‐
old for initiation of BP lowering in patients with diabetes. Relevant 
large‐scale randomized controlled trials (RCTs) on this topic re‐
ported inconsistent results,9,10 and consecutive meta‐analyses 
mainly focused on the target rather than the initiation of BP lower‐
ing treatment.11,12 Only two meta‐analyses provided evidence for 
selecting initiation of BP‐lowering treatment in patients with diabe‐
tes, but they came to different conclusions.4,5 Moreover, they have 
been criticized for the inclusion of patients with heart failure whose 
benefit from lipid‐lowering drugs is not due to antihypertensive ef‐
fects. Therefore, we conducted a meta‐analysis by collecting the lat‐
est RCTs performed on diabetics without heart failure to investigate 
the efficacy and safety of BP lowering initiated at baseline SBP of 
130‐140 mm Hg in patients with diabetes.

2  | METHODS

We performed a meta‐analysis of RCTs in accordance with the 
(Preferred Reporting Items for Systematic Reviews and Meta‐
Analyses) PRISMA statement.16

2.1 | Data sources and searches

Relevant studies were identified from Medline and EMBASE, using 
the following search terms: (antihypertensive agent OR BP lower‐
ing) and (diabetes OR diabetes mellitus). Studied were searched from 
inception to March 10, 2018, with no language restriction. Studies 
were limited to RCTs performed on human adults. The additional 
search was performed by manually searching reference lists of tri‐
als, reviews, meta‐analyses and abstracts from major cardiovas‐
cular conferences (European Society of Cardiology Congress and 
American College of Cardiology Congress) held in the past 2 years.

2.2 | Study selection

Relevant articles were independently searched and screened by 
two authors of us. Trials deemed potentially eligible by either au‐
thor were processed to full‐text screening. Any discrepancy on 
full‐text screening was resolved by consensus and discussion with 
a third author. Trials were included if they met the following crite‐
ria: (a) Participants had a history of diabetes mellitus; (b) the mean 
baseline SBP level of participants was between 130 and 140 mm 
Hg; (c) trials were comparing any antihypertensive agent against 
placebo, any two agents against one, or any BP target against 
another; (d) each randomized group should report at least 1000 
person‐years; (e) each group at least reported one of the interest‐
ing outcomes listed below: major CVD, all‐cause death, cardiovas‐
cular death, myocardial infarction, stroke, heart failure, incident 

albuminuria, and end‐stage renal disease (ESRD). Trials were ex‐
cluded for following reasons: (a) Trials comparing agents against 
each other were not eligible because they risk assessing BP‐in‐
dependent effects of agents; (b) we excluded trials performed on 
diabetics with heart failure because in this group of patients taking 
BP‐lowering drugs is in view of other therapeutic properties other 
than antihypertensive effect.17

2.3 | Data extraction and quality assessment

Two authors independently extracted data of each trial with a pre‐
defined structured form. Disagreements on data extraction were 
resolved according to the judgment of a third author. We obtained 
following information: baseline study and patient characteristics 
(published year, number of participants, mean age of participants, 
follow‐up duration, type of diabetes mellitus, BP‐lowering strategies 
in intervention and control group, baseline SBP and diastolic blood 
pressure (DBP), and mean‐in‐treatment difference SBP/DBP); car‐
diovascular events rate in control group; disease history of chronic 
kidney disease and CVD; mean follow‐up SBP level in each group; 
and number of outcome events in each group.

The primary outcome was the major cardiovascular events 
(MACE) defined as a composite of myocardial infarction, cerebral 
vascular accident, heart failure, or cardiovascular death. The second‐
ary outcomes included myocardial infarction, stroke, heart failure, 
cardiovascular death, all‐cause death, albuminuria (defined as new 
onset of micro‐albuminuria or macroalbuminuria, or a progression 
from micro‐albuminuria to macroalbuminuria), and ESRD (including 
dialysis and transplant). Adverse events included serious adverse 
events associated with BP lowering, hypotension, adverse events 
leading to discontinuation of treatment, and dizziness.

Risk of bias tool recommended by Cochrane Collaboration 
was used to assess the risk of bias by two authors of us, including 
random sequence generation, allocation concealment, blinding of 
participants and outcome assessment, incomplete data, selective 
reporting, and other sources of bias. Any disagreements on quality 
assessment were judged by a third author.

2.4 | Data synthesis and analysis

For each study, relative risk (RR) with 95% confidence interval (CI) 
for each outcome was calculated before pooling. We calculate 
heterogeneity across studies using Cochran Q test and I2 statis‐
tic. I2 > 50% indicated significant heterogeneity. Random‐effects 
DerSimonian model was used to summary estimates of RR in order 
to account for heterogeneity across studies. Evidences for hetero‐
geneity in estimates of treatment effect attributed to the baseline 
characteristics of the trials were explored by comparing summary 
results obtained from subsets of studies grouped by sample size, 
mean age, follow‐up duration, cardiovascular event rate in control 
group, history of CVD, baseline SBP, and mean SBP difference be‐
tween groups during follow‐up. The subgroup difference was ex‐
plored by Cochran Q test and I2 statistic. Meta‐regression analysis 
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was supplemented to explore the potential heterogeneity from 
these baseline characteristics of the trials. A two‐sided P value less 
than 0.05 was regarded as statistical significance. Two authors of 
us independently assess the publication bias by visually inspecting 
into the funnel plot, and potential bias was reported if asymmetry 
of funnel plot was identified by either author. Publication bias was 
further assessed by Begg and Egger tests.

Additional sensitivity analysis was conducted by excluding trials one 
by one, then seeing whether the omitted trial could significantly change 
the outcome. All analyses were performed by Stata 12.0 (StataCorpLP), 
and RevMan 5.3 (Nordic Cochrane Centre).

3  | RESULTS

The full search process was shown in Figure 1. A total of 1536 re‐
cords were retrieved, including 703 records from Medline, 791 re‐
cords from EMBASE, and 42 records from manual search. The list 
of trials, reviews, and meta‐analyses processed to manual search 
was shown in Table S1. Once duplicates were removed, 889 articles 
were processed to title and abstract screening, and 92 articles were 

selected for full‐text review. Finally, six RCTs10,18,19 with 21 574 par‐
ticipants were included for statistical analysis.

The baseline characteristics of included trials were presented 
in Table 1. All the included trials were performed on patients with 
type 2 diabetes, with mean baseline SBP of participants ranged 
from 132.9 to 139.2 mm Hg and mean SBP difference between 
groups ranged from 1.3 to 14.2 mm Hg. The mean baseline DBP 
level of participants was between 72.7 and 84.4 mm Hg, and the 
mean DBP difference between groups ranged from 0.6 to 6.1 mm 
Hg. Of the six trials, only one trial22 recruited patients simultane‐
ously with diabetes and nephropathy. The antihypertensive agents 
were different among the included trials, of which angiotensin 
converting enzyme inhibitor was the most common treatment. The 
mean sample size was 3596 (ranged from 480 to 8561), the mean 
age was 61 (ranged from 57 to 65), and the mean follow‐up was 
3.8 years (ranged from 2.2 to 5.3 years). All the included trials had 
a low risk of bias (Table S2). The description of MACE for each trial 
was shown in Table S3.

Data about the effect of BP‐lowering treatment on MACE were 
available from six trials10,18,19 including 21 574 patients and 2312 
cardiovascular events (Figure 2). Overall, BP‐lowering was not 

F I G U R E  1   The process of study 
selection. The diagram summarizes search 
results from inception to March 10, 
2018. Manual search was performed by 
screening the bibliographies of previously 
relevant trials, reviews, meta‐analyses, 
or abstracts from major cardiovascular 
conferences held in the past 2 years

647 Records were removed for duplicate

889 Potentially relevant articles

797 Records were excluded based on title
         and abstract

92 Articles requiring full-text review

86 Records were excluded:
      25 Participants have no history of 
            diabetes

53 Mean baseline SBP of participants 
           was not between 130 and 140 mmHg
        3 Follow-up duration shorter than 
            12 months
        3 The sample size in a group was
            smaller than 100
        2 Participants simultaneously have 
            heart failure

6 Articles included in meta-analysis

3

3

2

1536 Records were identified through 
791 EMBASE
703 Medline

              42 Manual search
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F I G U R E  2   Effect of blood pressure lowering on risks of cardiovascular events. Forest plots of blood pressure‐lowering treatment vs 
control on major cardiovascular events, myocardial infarction, stroke, and heart failure. BP, blood pressure; CI, confidence interval; M‐H, 
Mantel‐Haenszel. A P value <0.05 represents a significant pooled point estimate of relative risk (RR). Boxes and horizontal lines represent 
RR and 95% CI for each trial. The size of each box is proportional to weight of that trial result. Diamonds represent the 95% CI for pooled 
estimates of effect and are centered on pooled RR

Favors [BP lowering]  Favors [control]

Favors [BP lowering]  Favors [control]

Favors [BP lowering]  Favors [control]

Favors [BP lowering]  Favors [control]

Major cardivoascular events

Myocardial infarction

Stroke

Heart failure
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associated with reduced risk of MACE (RR, 1.01 [95% CI, 0.93‐1.10]), 
with no evidence of significant heterogeneity of effect size across 
the included trials (I2 = 6%, P = 0.38).

Myocardial infarction was reported in five trials10,18,20,21 
including 17 128 participants, in whom 749 events were re‐
corded. Compared with control group, BP‐lowering treatment 

F I G U R E  3   Effect of blood pressure lowering on the risks of renal events and death. Forest plots of blood pressure‐lowering treatment vs 
control on albuminuria, end‐stage renal disease, cardiovascular death, and all‐cause death. BP, blood pressure; CI, confidence interval; M‐H, 
Mantel‐Haenszel. A P value <0.05 represents a significant pooled point estimate of relative risk (RR). Boxes and horizontal lines represent 
RR and 95% CI for each trial. The size of each box is proportional to weight of that trial result. Diamonds represent the 95% CI for pooled 
estimates of effect and are centered on pooled RR

Favors [BP lowering]  Favors [control]

Albuminuria

Favors [BP lowering]  Favors [control]

End-stage renal disease

Favors [BP lowering]  Favors [control]

Cardiovascular death

Favors [BP lowering]  Favors [control]

All-cause death
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did not reduce the risk of myocardial infarction (RR, 0.99 [95% CI, 
0.85‐1.16]; Figure 2). Five trials10,18,20,21 (17 128 participants) re‐
ported 451 stroke events. No significant reduction in stroke oc‐
curred with BP‐lowering treatment (RR, 0.83 [95% CI, 0.54‐1.27]; 
Figure 2). Heart failure was reported by four trials10,18,21,22 with 
15 223 participants and 812 events, and BP lowering was not 
associated with reduced risk of heart failure (RR, 0.91 [95% CI, 
0.79‐1.04]; Figure 2). Two trials10,18 reported data about progres‐
sion of albuminuria (4859 participants with 2000 events) and 
shown that BP‐lowering did not reduce the risk of albuminuria 
progression (RR, 0.93 [95% CI, 0.84‐1.04]; Figure 3). Three tri‐
als10,21,22 including 14 742 participants recorded 421 ESRD events. 
Compared with control group, the BP‐lowering group did not sig‐
nificantly reduce the risk of ESRD (RR, 0.93 [95% CI, 0.70‐1.24]; 
Figure 3). Four trials10,18,19,21 reported data about cardiovascular 
death (18 222 participants and 619 events) and showed that BP 
lowering did not reduce the risk of cardiovascular death com‐
pared with control group (RR, 1.25 [95% CI, 0.90‐1.74]; Figure 3). 
Six trials10,18,19 (21 574 participants) reported 1273 occurrences 
of all‐cause death with no significant reduction in this outcome 
in patients allocated to BP‐lowering group compared with control 
group (RR, 1.05 [95% CI, 0.94‐1.17]; Figure 3), with no significant 
heterogeneity in the magnitude of the effect. Although no publica‐
tion bias was identified by Egger and Begg tests (Table S4), visual 
inspection suggested potential bias existed in analyzing the out‐
comes of stroke and cardiovascular death (Figure S1).

There was no evidence that the observed effect of BP‐lowering 
treatment on the outcome of MACE was different across subgroups 
stratified according to baseline characteristics of included trials and 
participants (Table 2). In meta‐regression analyses, none of these 
baseline characteristics can explain the heterogeneity between tri‐
als in the analysis of MACE (Figure S2). In sensitivity analyses, no 
study exclusion significantly changed the result of MACE (Figure 

S3). Moreover, the exclusion of ALTITUDE trial did not significantly 
change the results of primary and secondary outcomes (Table S5).

The data for adverse events were limitedly reported among the 
included trials. Three trials10,19,22 reported data for severe adverse 
events associated with BP‐lowering treatment (10 628 participants 
and 566 events), showing BP‐lowering treatment significantly 
increased the risk of severe adverse events (RR, 2.00 [95% CI, 
1.33‐3.01]; Figure 4). Three trials10,19,21 reported severe hypoten‐
sion outcomes (17 741 participants, with 594 events in the BP low‐
ering vs 364 in the control group), with BP lowering associated with 
borderline increase in hypotension ((RR, 5.30 [95% CI, 0.99‐28.40]; 
Figure 4; P = 0.05). BP lowering was to a trend to increase the risk 
of dizziness (three trials10,19,21 with 13 976 participants and 1110 
events; RR, 1.18 [95% CI, 0.95‐1.46]; Figure 4). Finally, no trial re‐
ported the rate of drug discontinuation.

4  | DISCUSSION

Unlike previous meta‐analyses, our meta‐analysis focused on the 
initiation rather than the target of BP‐lowering treatment for pa‐
tients with diabetes and found that BP lowering initiated at baseline 
SBP of 130‐140 mm Hg was not associated with any reduction of 
cardiovascular or renal events (including MACE, myocardial infarc‐
tion, stroke, heart failure, cardiovascular death, all‐cause death, 
albuminuria, and ESRD). On the contrary, initiating BP lowering at 
baseline SBP of 130‐140 mm Hg probably increased the risks of 
several adverse events and hypotension for patients with diabetes.

The previous meta‐analysis by Emdin et al5 summarized trials 
performed on type 2 diabetes and found that BP lowering was 
probably associated with reduced risks of albuminuria and stroke 
when initiating BP lowering at baseline SBP of less than 140 mm 
Hg. Recently, the post hoc analysis of SPRINT trial9 focused on 

Subgroup
Trials 
(n)

Relative risk 
(95% CI) P*

I2 statistic 
(%)

Sample size (n) <2000 3 0.97 (0.82, 1.14) 0.50 0.0

≥2000 3 1.04 (0.93, 1.15)

Mean age (years) <65 4 0.95 (0.84, 1.08) 0.14 53.9

≥65 2 1.07 (0.97, 1.18)

Duration (years) <4 3 1.07 (0.97, 1.17) 0.13 55.3

≥4 3 0.94 (0.82, 1.08)

CV rate in control 
group

<15% 5 1.03 (0.95, 1.12) 0.69 0.0

≥15% 1 0.99 (0.79, 1.22)

Baseline SBP (mm 
Hg )

<135 1 0.86 (0.56, 1.25) 0.34 0.0

≥135 5 1.03 (0.96, 1.12)

SBP difference (mm 
Hg)

<5 4 1.05 (0.96, 1.15) 0.26 22.6

≥5 2 0.95 (0.82, 1.11)

CI, confidence interval; CV, cardiovascular; SBP, systolic blood pressure.
*P value for subgroup difference assessed by Cochran Q test. 

TA B L E  2   Subgroup analyses stratified 
by baseline characteristics of included 
trials and participants
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the subgroup of patients with prediabetes and mean baseline SBP 
of 139 mm Hg also identified significantly cardiovascular bene‐
fit from BP‐lowering treatment. Based on these, the 2017 ACC/
AHA hypertension guideline recommended a threshold of 130 mm 
Hg to initiate BP‐lowering treatment for patients with diabetes.6 
However, the cardiovascular benefit of BP lowering observed in 
Emdin et al study5 having been questioned due to the usage of stan‐
dardized analysis method. As the Brunström et al study23 found, 
standardized analysis method results in increased heterogeneity 
in meta‐analyses and disrupts the weight assigned to each trial. 
These strongly suggest a biased effect estimate in the standardized 
model. Moreover, the post hoc analysis of SPRINT trial9 focused 
on patients with prediabetes rather than diabetes. Possible inter‐
actions between diabetes and antihypertensive treatment effect 
go through the many complications related to high blood glucose 

(advanced glycation end products, vascular remodeling, arterial 
stiffness, decreased kidney function, etc). Such complications de‐
pend to a large extent on glycemic control and disease duration. 
Prediabetics, with not‐so‐deranged blood glucose for not‐so‐long 
time, actually do not experience possible deleterious effects of BP‐
lowering treatment in diabetes. Additionally, in the clinical scenario, 
the cardiovascular preventive strategies in patients with advanced 
diabetes are very different from patients with prediabetes. Thus, 
the evidence obtained from prediabetics in SPRINT trial directly 
applied to diabetics may be inappropriate. In view of these, the evi‐
dence supporting a threshold of SBP of 130 mm Hg for initiation of 
BP lowering in patients with diabetes may be insufficient. In com‐
parison, the current study used non‐standardized data, with specific 
focus on patients with diabetes without enrollment of prediabetics. 
We found that in patients with diabetes, BP lowering initiated at 

F I G U R E  4   Effect of blood pressure lowering on the risks of adverse events. Forest plots of blood pressure‐lowering treatment vs 
control on serious adverse events associated with BP lowering, hypotension, and dizziness. BP, blood pressure; CI, confidence interval; M‐H, 
Mantel‐Haenszel. A P value <0.05 represents a significant pooled point estimate of relative risk (RR). Boxes and horizontal lines represent 
RR and 95% CI for each trial. The size of each box is proportional to weight of that trial result. Diamonds represent the 95% CI for pooled 
estimates of effect and are centered on pooled RR

Serious adverse events 

Favors [BP lowering]  Favors [control]

Hypotension

Favors [BP lowering]  Favors [control]

Dizziness

Favors [BP lowering]  Favors [control]
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baseline SBP of 130‐140 mm Hg was not associated with cardiovas‐
cular or renal benefits. These findings were consistent with that of 
previous target‐oriented meta‐analyses that showed that BP low‐
ering in patients with diabetes shown little or no further benefit by 
lowering SBP below 130 mm Hg.

Inconsistent with our results, the previous meta‐analysis by 
Brunström et al4 found that BP lowering increased the risk of cardio‐
vascular death in patients with diabetes if baseline SBP was less than 
140 mm Hg while our study did not find an increase in cardiovascular 
mortality. Although we both used the same non‐standardized model 
to pool all estimates, there are some problems in inclusion/exclu‐
sion criteria of Brunström et al study may explain the diverse re‐
sults between us. To investigate the BP‐lowering effect at very low 
level, Brunström et al study not only included the trials with mean 
baseline SBP of 130‐140 mm Hg but also included those with mean 
baseline SBP lower than 130 mm Hg. Thus, more participants of 
their study may have a normotension or even have a SBP lower than 
114 mm Hg. At these levels, BP lowering may do more harm than 
good. Moreover, their study included trials with person‐year less 
than 1000, which however might lead to potential bias from small 
study. Most importantly, Brunström et al4 meta‐analysis included di‐
abetics with heart failure. This is a major source of bias, because the 
mechanism for treatment effect of renin‐angiotensin‐aldosterone 
system (RAAS) and beta‐blockers in heart failure is not the same as 
in hypertension. Patients with heart failure commonly have low BP 
due to systolic dysfunction of the left ventricle. RAAS inhibitors and 
beta‐blockers reduce the strain on the left ventricle through neuro‐
hormonal mechanisms, vasodilation, negative chronotropy, etc This 
may in fact induce a paradoxical increase in BP over time when/if the 
left ventricle recovers. These facts suggest that trials assessing the 
effect of RAAS inhibitors or beta‐blockers on heart failure cannot 
inform us about the effect of BP lowering. Such trials may give us 
false information about the effect of BP lowering in diabetics.

A major concern regarding the robustness of our findings is 
the inclusion of ALTITUDE trial.21 This was a trial designed to in‐
vestigate the effect of aliskiren, a renin inhibitor, in diabetics who 
were already on RAAS inhibitors treatment.21 It is no longer recom‐
mended double‐RAAS blocker treatment as standard treatment in 
any patients. We therefore performed a sensitivity analysis by ex‐
cluding ALTITUDE trial from the analyses of primary and secondary 
outcomes and tested its impact. However, this sensitivity analysis 
did not change the point estimate and its confidence intervals, indi‐
cating that the treatment effect is consistent across trials.

We additionally analyzed the clinical outcomes of serious 
adverse events that had not been analyzed by previous meta‐
analyses4,5 in order to fully reflect the efficacy and safety of BP 
lowering. However, we found that significant increase in the risk of 
the serious adverse events associated with BP lowering did occur 
in patients received BP‐lowering treatment. Moreover, BP lower‐
ing was also associated with a borderline increase in hypotension. 
Collectively, in diabetics with baseline SBP of 130‐140 mm Hg 
BP lowering may not bring any benefit but on the contrary may 
increase the risks of some adverse events. By weighing the pros 

and cons, it may not be recommended to initiate BP lowering in 
patients with diabetes when baseline SBP was between 130 and 
140 mm Hg. These findings tend to support the recommenda‐
tions of 2018 ESC/ESH hypertension guideline8 that recommend 
a threshold of SBP of 140 mm Hg for initiation of BP lowering in 
patients with diabetes.

4.1 | Limitations of this review

One limitation of the current meta‐analysis is that it was based on 
trial level rather individual level, thus was unable to perform de‐
tail subgroup analyses stratified according to the baseline charac‐
teristics of duration of treatment, drug type, age of the patients, 
co‐morbidities, etc, to assess the reliability of BP‐lowering effect. 
Moreover, the strategies studied in the current analysis were mainly 
BP‐lowering agents; it is unknown whether others antihypertensive 
strategies such as weight loss and lifestyle modification also achieve 
similar cardiovascular benefit as BP‐lowering agents in patients with 
diabetes and baseline SBP level between 130 and 140 mm Hg. In 
addition, few trials have achieved a large reduction in BP between 
randomized groups; the results of some outcomes may be affected 
by this. Finally, since the individual patient data of each trial are una‐
vailable for us, we cannot guarantee that the baseline SBP of each 
individual enrolled was between 130 and 140 mm Hg; thus, the find‐
ings in our study only represent the group of participants with mean 
SBP level between 130 and 140 mm Hg, but not the individuals with 
SBP level between 130 and 140 mm Hg.

5  | CONCLUSIONS

This meta‐analysis found that BP‐lowering treatment was not asso‐
ciated with any cardiovascular or renal benefit but possibly associ‐
ated with increased risks of several adverse events and hypotension 
in patients with diabetes and baseline SBP level between 130 and 
140 mm Hg. It may not be recommended to initiate BP‐lowering 
treatment for patients with diabetes when baseline SBP level is 
140 mm Hg or lower.
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