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Abstract

The prognosis of patients in diabetes mellitus associated with hypertension can be improved if target blood
pressure is achieved. Based on the results of the large-scale, multicenter trials, the target blood pressure levels
have been modified in the recent guidelines on the management of hypertension, and in various countries
different approaches have been reported. Lower target blood pressure might be reasonable provided with
the optimal safety. A personalized approach is important for the choice of antihypertensive therapy.
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Pesiome

JlocTiKeHHe 1eNIeBbIX 3HaYeHNH apTepuanbHoro nasienus (A/l) y 6onpHbIX caxapHbM nuadetom (CL)
SBIISIETCSA BAaXKHBIM 2JIEMEHTOM TEpaluy Ul yIy4IIEHHs MIPOrHO3a JaJbHEHIEro Te4eHUs 3a00JIeBaHUs
1 €T0 OCJIOKHEHUH. 3a MOCJIEHNE TObl HA OCHOBAHUU PE3YJIBTAaTOB KPYIHbBIX, MHOIOLIEHTPOBBIX UCCIIEN0-
BaHM B PEKOMEHIALMAX KapIHUOJIOTNYE€CKUX COOOIIECTB Pa3IMYHbIX CTPAH OBbLIM IEPECMOTPEHBI LIENIEBbIE
ypoBuU AJl. Ctpemiienue k 6onee Hu3kuM 3HaueHussM Al mpu CJ 2-ro Tuma ompaBabiBaeT cedsi, OJHAKO
IIPU YCJIOBHM 0€30MacCHOr0 JIOCTHKEHUS ATUX YPOBHEH, U TpebyeTcs Goee nepcoHaIM3UPOBaHHBIN MO/
XOJl K OIIPEJEJICHUIO LIeJIed aHTUTUIIEPTEH3UBHOM Tepanuu y nanueHToB ¢ CJ[ 2-ro tuna u aprepuaibHON
TUIIEPTEH3UEM.

Ki1roueBble cj10Ba: caxapHblil AuabeT, apTepuabHas THIIEPTeH3HsI, apTepuaIbHOe JaBJICHUE, IIe/IeBbIe
YPOBHHU apTepUAIIbHOTO JIaBJIEHUS, IOPAKEHHE OPraHOB-MUILIEHEH

Jns yumuposanus: [llecmaxosa M. B. Onpagdano nu usmenenue yeneblx 3HAUeHull apmepuaibHo20 0aieHus. npu
caxaprom ouabeme? Apmepuanvnas eunepmensus. 2017;23(4):340-345. doi:10.18705/1607-419X-2017-23-4-340-345

«When it is obvious that the goals cannot be reached,
don t adjust the goals, adjust the action steps.»
Confucius

Reaching target blood pressure (BP) is as much
important for the prognosis in diabetes mellitus (DM)
and its complications as glycemic control. But the
target BP values in DM ate still under discussion.
The traditional postulate was «the lower the better».
Since the late 90-s of XX century up to 2013. ac-
cording to the majority of international and nation-
al professional societies, target BP for the general
population the level below 140/90 mm Hg., but for
diabetic patients — below than 130/80 mm Hg in

the absence of chronic kidney disease (CKD), and
below 125/75 mm Hg when concomitant kidney pa-
thology is identified [ 1-4]. However, the completion
of several large-scale prospective randomized trials
(ACCORD, INVEST, HOT, VALUE) called for dis-
cussion considering BP control:

1) There is no evidence of clinical benefits of
reaching target BP <130/80 mm Hg in comparison
with BP <140/85-90 mm Hg regarding the final car-
diovascular outcomes;
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Table
TARGET BP ACCORDING TO THE INTERNATIONAL
AND NATIONAL GUIDELINES IN DIFFERENT POPULATIONS
(DIABETES MELLITUS, CHRONIC KIDNEY DISEASE, ELDERLY PATIENTS)
Target BP (mm Hg)
Recommendations /
country / year General DM CKD
population
ESH/ESC Older t};;‘;(())/zf(e):ars old:
Europe / 2013(5) 140150 < 140/85 < 140/90
INC 8/ <60 years old: </90
USA/2014 (6) >60 years old: < 150/90 < 140190 < 140190
ASH/ISH / < 80 years old: < 140/90
USA/ 2014 (7) > 80 years old: < 150/90 = 140190 = 140190
AHA/ACC/CDC < 140/90 <140/90 <140/90
Lower targets can be Lower targets can be Lower targets can be
USA/2014 (8) ; ; ;
considered considered considered
<140/90 < 140/90
§£?é9[;SA Not specified Can be considered Can be considered
< 130/80 for young < 140/80
<130/80
AACE/ACE/ (for the majority)
USA/2016 (10) <120/80 < 13080
(if it is safe)
In case of albuminuria < 30 mg per day:
< 140/90:
2K(?12G((1)1/) Europe / < 140/90 In case of albuminuria > 30 mg per day or after
renal transplantation, regardless of the albuminuria level:
<130/80
< 80 years old: < 140/90
CHEP /2016 > 80 years old: < 150/ not <130/80 < 140/90
Canada (12) .
specified
The Russian Association < 140/85 <130/85
of Endocrinologists / Not specified Not less than 120/70* Not less than 120/70*
Russian Federation/2015 P * when antihypertensive * when antihypertensive
(13) therapy is ongoing therapy is ongoing
The Russian Society SBP <140-150
of Cardiology (RSC) / Not less than < 140/85 CAI <130-140
2015 (14) 110-115/70-75

2) There is a potential risk of the adverse cardio-
vascular events of reaching low BP levels due to the
J-shaped association, especially in elderly patients;

3) The target BP level <130/80 mm Hg in pa-
tients with DM is difficult to achieve and requires
the prescription of the multicomponent combination
antihypertensive therapy, which is very expensive.

With regard to above-mentioned reasons, in 2013—
2014, the majority of international and national soci-
eties of cardiologists, nephrologists and endocrinol-
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ogists revised BP targets in order to increase them
in general population in general and among patients
with DM and for individuals with CKD (Table 1).
The opinions of various professional communi-
ties in relation to BP targets in general population
and in DM patients after 2013 have been divided:
in the USA cardiologists and diabetologists refused
to establish lower BP target values for patients with
DM and they recommend the common target BP to
the whole population <140/90 mm Hg. The European
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and Russian recommendations have also raised the
target systolic BP to < 140 mm Hg. At the same time
they suggested the lower target diastolic BP (< 85 mm
Hg). Only Canadian hypertensiologists (CHEP) and
the American Association of Clinical Endocrinolo-
gists (AACE) keep the position of stricter BP con-
trol for patients with DM, as it has been before 2013
(< 130/80 mm Hg).

I would like to discuss the validity of BP target
change in patients with DM, based on the analysis of
the same study, the ACCORD and INVEST, which
caused changes in the recommendations and mit-
igation of the therapy goals in DM patients below
140/90 mm Hg.

Milder over stricter BP control in DM: pro

Altogether 4733 people with non-insulin depend-
ent diabetes mellitus were included in the ACCORD
BP study [15]. They were randomized into two groups
depending on the achievement of target systolic BP
(SBP): the group, which reached SBP <120 mm Hg,
and the group, which achieved SBP <140 mm Hg. Af-
ter 1 year of follow-up the average SBP level was
119.3 and 133.5 mm Hg in the first and second groups,
respectively. Despite significant differences in the
achieved SBP levels, the frequencies of cardiovascu-
lar endpoints in the two groups did not differ: death
from cardiovascular causes, non-fatal myocardial
infarction and non-fatal stroke (HR: 0.88, 95% CI:
0.73-1.06, p = 0.20). Similar data were obtained in
the INVEST study [16], in which 6400 patients with
non-insulin dependent DM were randomized (28 %

of all included patients). Patients were divided into
groups depending on the reached average SBP levels:
the strict control group (average SBP < 130 mm Hg),
the standard control group (130 mm Hg < average
SBP < 140 mm Hg) and the poor BP control group
(average SBP > 140 mm Hg). However, there was no
significant between-group differences in the incidence
of the final cardiovascular outcomes. Moreover, ex-
actly in the strict SBP control group (<130 mm Hg)
the rate of overall mortality was significantly higher
than in the group, which reached the standard aver-
age SBP (from 130 to 140 mm Hg), but lower than
in the group with inadequate control of SBP (>140
mm Hg). These data confirmed the hypothesis about
the J-shaped mortality curve dependent on SBP level.

The INVEST study also demonstrated the risks of
excessive reduction in diastolic BP (DBP). Thus, in
the group, which reached the average DBP <60 mm
Hg, cardiovascular outcomes were more common
than in the group with DBP from 80 to 90 mm Hg.

Based on these data, the experts concluded that
the strict BP targets in DM patients are not appropri-
ate and even dangerous!

Milder over stricter BP control in DM: contra

On the other hand, the ACCORD and INVEST
studies provide many arguments for a stricter BP tar-
gets in DM. Thus, the ACCORD study showed that
reaching SBP <120 mm Hg, though had no advan-
tages in reducing rates of cardiovascular outcomes in
general, but reduced (almost by 40 %) the incidence
of strokes (HR = 0.59, p <0.01) (15) (Fig.1).

Figure 1. The ACCORD trial: the rate of combination of primary end point and stroke
in the groups of intensive and standard blood pressure control
(adapted according to NEJM 2010)
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Unlike the ACCORD study, which included only
patients with non-insulin dependent DM, the SPRINT
study, where patients with non-insulin dependent
DM were excluded, showed a 25 %-reduction in the
occurrence of myocardial infarction, stroke, heart
failure and cardiovascular deaths when SBP was
reduced <120 mm Hg [18]. What is the reason for
these differences? Perhaps, it is due to the different
capacity of these studies (the number of patients in
ACCORD study is much smaller than in the SPRINT
study: 4733 vs. 9361 subjects, respectively). There
are probably other reasons related to the methodology
of BP measurements and study design. In any case,
while the analysis of this data is not completed, the
extrapolation of the SPRINT study results to patients
with non-insulin dependent DM is incorrect.

A more detailed analysis of the INVEST study [16]
also provides doubts regarding the risks of reducing
SBP below 130 mm Hg. In general, INVEST study
demonstrated an increase in the overall mortality when
SBP is reduced below 130 mm Hg. However, a suba-
nalysis of the group with non-insulin dependent DM
showed that increase in mortality is associated with a
reduction of SBP below 115 mm Hg, and the reduc-
tion within 130 to 120 mm Hg remains secure (Fig. 2).

Re-analysis of the INVEST study data also did
not confirm the J-curve association between mor-
tality risk and DBP. Thus, any J-shaped association
disappeared when groups were matched by age, sex,
smoking, previously existing cardiovascular events,
renal failure, dyslipidemia and other risk factors [17].

A number of recently published studies and me-

Figure 2. The INVEST trial: sybanalysis of the
group with type 2 diabetes mellitus (adapted
according to JAMA 2010)
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ta-analyses also raise doubts regarding the decrease
of BP targets in non-insulin dependent DM. Thus,
the meta-analysis of Emdin C. A. and co-authors
published in JAMA in 2015, including 100354 pa-
tients with non-insulin dependent DM and arterial
hypertension, showed the following:

= Decrease in systolic BP by each 10 mm Hg is
accompanied by a decrease in overall mortality, car-
diovascular events, stroke, occurrence of albuminuria
and retinopathy;

= The rates of all events, including deaths, was
lower when SBP was maintained at the level 130-140
mm Hg compared to SBP > 140 mm Hg;

= Further decrease in SBP below130 mm Hg was
accompanied by a reduction in the risk of stroke,
development of retinopathy and progression of al-
buminuria.

Swedish researchers came to the same conclu-
sion having conducted a population-based cohort
study that included 187106 patients with non-in-
sulin dependent DM, at the age <75 years old and
without past cardiovascular events [20]. The mean
follow-up was 5 years. Patients with low SBP (110—
119 mm Hg) demonstrated a significant reduction
in the risk of non-fatal MI (adjusted HR 0.76, 95 %
CI, 0.64-0.91; P=0.003), AMI (fatal and non-fatal)
(0.85, 0.72-0.99; P = 0.04), non-fatal cardiovascular
events (0.82, 0.72-0.93; P =0.002), all cardiovascu-
lar events (0.88, 0.79-0.99; P = 0.04) and non-fatal
coronary heart disease (0.88, 0.78-0.99; P=0.03), in
comparison with comparison group of patients who
achieved SBP 130-139 mm Hg. In addition, there
was no J-shaped curve effect between SBP level and
the endpoints, with the exception of heart failure and
overall mortality.

Taking into consideration a J-shaped dependence
of mortality on SBP and DBP, in 2015v the Russian
Association of Endocrinologists (RAE) established a
lower bound of target BP in DM to prevent negative
effects of strict BP control (not below 120/70 with
antihypertensive therapy) [13].

Therefore, the discussion about target BP values
in DM is still far from complete. Lower BP values in
non-insulin dependent DM should be achieved taken
the adequate safety profile (in young patients, without
pre-existing cardiovascular disease). The BP targets
in non-insulin dependent DM seem to be re-evalu-
ated in future based on the personalized approach
depending on the patients’ age (as already performed
in many recommendations) and the pre-existing car-
diovascular events.



Discussion / [luckyccuoHHaA CTaThA

Conflict of interest / The author declare no
conflict of interest.

Cnucok auteparypsol / References

1. Guidelines Committee. 2003 European society
of European Society of Cardiology guidelines for the
management of arterial hypertension. J Hypertension.
2003;21(6):1011-1053.

2. American Diabetes Association. Executive summary:
Standards of medical care in diabetes 2010. Diabetes Care.
2010;33 (Suppl 1): S4.

3. Russian Medical Society on Arterial Hypertension,
All-Russian Scientific Society of Cardiologists. Diagnostics
and management of arterial hypertension. Russian guidelines
(3rd edition). Kardiovasckulyarnaya Terapiya i Profilaktika =
Cardiovascular Therapy and Prevention. 2008;6 (Suppl. 2),
In Russian.

4. Algorithms of the specialized medical care in diabetes
mellitus. Ed. by II Dedov, MV Shestakova (2nd ed.).
Moscow, 2006. 85 p. In Russian.

5. Mancia G, Fagard R, NarkiewiczK,RedonJ, Zanchetti A,
Bohm M et al. Task Force Members. 2013 ESH/ESC
guidelines for the management of arterial hypertension:
the task force for the management of arterial hypertension
of the European Society of Hypertension (ESH) and of
the European Society of Cardiology (ESC). J Hypertens.
2013;31(7):1281-1357.

6. James PA, Oparil S, Carter BL, Cushman WC,
Dennison-Himmelfarb C, Handler J et al. 2014 evidence-based
guideline for the management of high blood pressure in adults:
report from the panel members appointed to the Eighth Joint
National Committee (JNC 8). JAMA. 2014;311(5):507-520.

7. Weber MA, Schiffrin EL, White WB, Mann S,
Lindholm LH, Kenerson JG et al. Clinical practice
guidelines for the management of hypertension in the
community a statement by the American Society of
Hypertension and the International Society of
Hypertension. J Hypertens. 2014;32(1):3—15. doi:10.1097/
HJH.0000000000000065

8. Go AS, Bauman MA, Coleman King SM, Fonarow GC,
Lawrence W, Williams KA et al. American Heart Association;
American College of Cardiology; Centers for Disease
Control and Prevention. An effective approach to high blood
pressure control: a science advisory from the American Heart
Association, the American College of Cardiology, and the
Centers for Disease Control and Prevention. Hypertension.
2014;63(4):878-885. doi:10.1161/HYP.0000000000000003

9. American Diabetes Association. Standards of medical
care in diabetes-2015. Cardiovascular disease and risk
management. Diabetes Care. 2015;38 (Suupl. 1): S49-S57.
doi:10.2337/dc15-S001

10. AACE/ACE Consensus statement. Consensus
statement by the American Association of Clinical
Endocrinologists and American College of Endocrinology
on the comprehensive type 2 diabetes management
algorithm — 2016 executive summary. Endocrine Practice.
2016;22(1):84-102.

11. Taler SJ, Agarwal R, Bakris GL, Flynn JT, Nilsson PM,
Rahman M et al. KDOQI US commentary on the 2012 KDIGO

clinical practice guideline for management of blood
pressure in CKD. Am J Kidney Dis. 2013;62(2):201-213.

12. Hypertension Canada’s 2016 Canadian Hypertension
Education Program Guidelines for blood pressure
measurement, diagnosis, assessment of risk, prevention and
treatment of hypertension. Can J Cardio. 2016;32(5):569-588.

13. Clinical guidelines “Algorithms of the specialized
medical care in diabetes mellitus” (7th ed.). Ed. by Il Dedov,
MYV Shestakova. Sakharniy Diabet = Diabetes Mellitus.
2015;1(S):1-112. In Russian.

14. Diagnosis and management of arterial hypertension
(clinical guidelines) of the Russian Medical Society on
Arterial Hypertension. Kardiologicheskiy Vestnik =
Cardiology Bulletin. 2015;1:5-30. In Russian.

15. ACCORD Study Group. Cushman WC, Evans GW,
Byington RP, Goff DC Jr, Grimm RH Jr, Cutler JA et al.
Effects of intensive blood-pressure control in type 2 diabetes
mellitus. New Engl J Med. 2010;362(17):1575-85.

16. Cooper-DeHoff RM, Gong Y, Handberg EM,
Bavry AA, Denardo SJ, Bakris GL et al. Tight blood pressure
control and cardiovascular outcomes among hypertensive
patients with diabetes and coronary artery disease. JAMA.
2010;304(1):61-8.

17. Messerli FH, Mancia G, Conti CR et al. Dogma
disputed: cam aggressively lowering blood pressure in
hypertensive patients with coronary artery disease be
dangerous? Ann Intern Med. 2006;144(12):884—893.
doi:10.7326/0003-4819-144-12-200606200-00005

18. The SPRINT Research Group. Wright JT Jr,
Williamson JD, Whelton PK, Snyder JK, Sink KM, Rocco MV
et al. A Randomized Trial of Intensive versus Standard Blood-
Pressure Control. N Engl J Med. 2015;373(22):2103-2116.

19. Edmin CA, Rahimi K, Neal B, Callender T,
Perkovic V, Patel A. Blood pressure lowering in type
2 diabetes. a systematic review and meta-analysis. ] Am Med
Assoc. 2015;313(6):603—615.

20. Adamsson Eryd S, Gudbjornsdottir S, Manhem K,
Rosengren A, Svensson AM, Miftaraj M et al.

Blood pressure and complications in individuals with
type 2 diabetes and no previous cardiovascular disease:
national population based cohort study. Br Med J.2016;354:
i4070. doi:10.1136/bmj.i4070

21. Feldman-Billard S, Massin P, Meas T, Guillausseau PJ,
Héron E. Hypoglycemia-induced blood pressure elevation in
patients with diabetes. Arch Intern Med. 2010;170(9):829—
831. doi:10.1001/archinternmed.2010.98

Author information

Marina V. Shestakova, MD, PhD, DSc, Professor,
academician of the Russian Academy of Sciences,
Director, Institute of Diabetes Mellitus, Endocrinology
Research Centre, Head, Department of Endocrinology
and Diabetology, Pediatrics Faculty, I. M. Sechenov First
Moscow State Medical University, Honoured Scientist.

345



