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Introduction
Stroke is the predominant cause of disability in 

the population [1-2]. Stroke survivors have an unfa-
vorable life prognosis, primarily due to the high risk 
of cardiovascular events (CVEs) and recurrent strokes. 
Thus, stroke risk increases by ~10 times in persons 
who had ischemic stroke and transient ischemic attack 
(TIA), while it is highest in the early disease stages. 
Secondary prevention of CVEs should begin as early 
as possible after the development of stroke and should 
be carried out throughout the rest of life [3-5] in ac-
cordance with international guidelines for secondary 
prevention of ischemic stroke [5-6].

One of the significant risk factors for stroke and its 
unfavorable outcomes is diabetes [1, 7, 8]. According to 

recent studies, more than 10% of patients with type 2 
diabetes die as a result of stroke [9], and a significant 
part of these patients die in the acute stage. In patients 
with diabetes, the risk of CVEs is extremely high, and 
CVE prevention should also be carried out continuously 
[7-8]. The peculiarities of treatment of stroke patients 
with and without diabetes at the outpatient stage remain 
insufficiently studied. In this publication, for the first 
time, an analysis of medication therapy prescribed in 
an outpatient clinic to patients with stroke within 12 
months before and two years after its development 
is presented in the outpatient stage of REGION-M 
registry.

Evidence-based medicine data indicate that early 
initiation of secondary CVE prevention in persons who 

Aim. To assess the quality of medication treatment in the polyclinic re 
commended for patients with stroke before its development and within 
2 years after discharge, depending on presence/absence of diabetes.
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the City Polyclinic № 64 (Moscow), discharged from F. I. Inozemtsev 
City Clinical Hospital (Moscow) for a period from January 1, 2012 to 
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Results. Before stroke, therapy was recommended for 67,3% of patients 
with diabetes and 54,7% without diabetes (p<0,01): statins — 15,5 and 
14,4%, antiplatelet agents  — 32,7 and 25,5%, angiotensinconverting 
enzyme (ACE) inhibitors/angiotensin II receptor blockers (ARBs) — 41,4 
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35,2% for antiplatelet agents, to 43,3 and 42,6% for ACE inhibitors/ARBs 
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differences in the prevalence of prescribing most drugs to patients with 
and without diabetes, both before and after stroke, with the exception of 
hypoglycemic medications.
Conclusion. The therapy of patients with previous stroke, both with 
and without diabetes, recommended in the polyclinic, is characterized 
by an insufficient prescription rate of main drug classes necessary for 
secondary cardiovascular prevention at all followup stages.
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(p<0,001), prior myocardial infarction (MI) (p<0,001), 
stroke (p<0,05), chronic kidney disease (CKD) 
(p<0,001) and heart failure (HF) (p<0,001). Hyperten-
sion (HTN) was noted in the majority of patients 
with stroke. However, in patients with diabetes it was 
detected significantly more often as follows: 95,9% vs 
81,3%, respectively (p<0,001).

There was no data on such RFs as smoking, obesity, 
hyperlipidemia, sedentary lifestyle, positive family 
history for early CVDs, and alcohol abuse in the vast 
majority of outpatient records. A comparison of RF 
prevalence in the groups of patients with and without 
diabetes was carried out.

Since the quality of therapy was assessed according 
to outpatient records, a comparative analysis of main 
clinical, history and demographic characteristics of 
patients who visited and did not visited the polyclinic 
at different follow-up stages was carried out. Patients 
with diabetes were observed by doctors more often 
than without diabetes: 90,2 vs 81,7% (p<0,05) before 
the stroke, 74,6 and 61,7% (p<0,001) within 6 months 
after stroke, and in the period from 6 months to the end 
of follow-up period  — 85,2 and 76,9%, respectively 
(p<0,01). Before stroke, there were more visits of 
comor bid patients with diabetes 19 vs 10% without 
diabetes (p<0,05), or with disability  — 38,5 vs 11,3% 
(p<0,001), prior stroke  — 20,2 vs 5,2% (p<0,001), 
CAD — 69 vs 26% (p<0,001), HF — 17 vs 6% (p<0,01), 
atrial fibrillation (AF) — 18 vs 8,7% (p<0,05), HTN — 
92 vs 45% (p<0,001), CKD — 16,5 vs 2,6% (p<0,001), 
cancer  — 10,4 vs 4,3% (p<0,01). Patients who visited 
a polyclinic after stroke were also more likely to have 
disabilities, diabetes and comorbidities.

Next, we analyzed the prescription rate of medi-
cation therapy to patients after stroke at different follow-
up stages and its compliance with modern clinical 
guidelines [6-8]. Since nootropic, antioxidant and 

have undergone stroke can significantly reduce the 
risk of recurrent MI [4-9]. Considering the high social 
significance of stroke, investigation of drug treatment 
quality in routine outpatient practice in patients with/
without diabetes is important.

The aim was to assess the quality of medication 
treatment in the polyclinic recommended for patients 
with stroke before its development and within 2 years 
after discharge, depending on presence/absence of 
diabetes.

Material and methods
The protocol of the entire REGION registry and its 

individual parts was published in detail earlier [10-12]. In this 
fragment of the study, we used data from the outpatient part 
of REGION-M registry, which included all patients assigned 
to the City Polyclinic № 64 (Moscow), discharged from the 
F. I. Inozemtsev City Clinical Hospital (Moscow) in the period 
from January 1, 2012 to April 4, 2017 with stroke or TIA. 

On the basis of the polyclinic № 64 electronic database, 
684 attached patients were identified who were discharged 
from the hospital during the above-mentioned period with 
stroke/TIA. Among them there were 122 patients with diabetes 
and 562 without diabetes. The diagnosis of diabetes without 
type specification in the outpatient part of the registry was 
established based on its presence in the patient’s outpatient 
card. Socio-demographic characteristics, clinical and history 
data, type of stroke, risk factors (RF), cardiovascular (CVD) 
and concomitant diseases, results of visits to outpatient 
physicians and prescribed medications for the last 12 months 
before the event, for the first 6 months after it and at the last 
visit. The median follow-up was 22 (interquartile range, 13,0-
37,75) months. The quality of medication therapy was assessed 
based on its compliance with modern clinical guidelines for 
treatment and prevention of CVEs in patients with stroke and 
diabetes mellitus who visit outpatient clinics [6, 7].

Statistical analysis was performed using the SPSS 
Statistics version 23.0 software package (IBM, USA). Variables 
are presented as absolute numbers and percentage of the total. 
Differences between groups of patients were determined using 
the Pearson χ2 test with Yates’ correction. Differences were 
considered significant at p<0,05.

Results 
In the cohort of patients with stroke and diabetes, 

the mean age of patients (M±SD) and the proportion of 
women were significantly higher compared with patients 
with stroke without diabetes: 71,5±10,9 vs 68,0±14,7 
years (р<0,05) and 72,1 vs 55,2% (p<0,05), respectively. 
Depending on the type of stroke, the patients with 
and without diabetes did not differ significantly. The 
proportion of TIA was 10,7 vs 18,7%, ischemic stroke — 
82,0 vs 73,7%, hemorrhagic stroke  — 6,9 vs 7,4% 
(p>0,05), mixed ischemic and hemorrhagic stroke  — 
0,6 and 0,2%. Figure 1 presents data on prevalence of 
CVDs and concomitant diseases in patients included in 
the outpatient part of REGION-M registry with and 
without diabetes. Persons with concomitant diabetes 
compared with those without diabetes were significantly 
more likely to have prior coronary artery disease (CAD) 
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Figure 1     The presence of CVDs and comorbidities in stroke patients 
with and without diabetes. 

Note: CPD — chronic pulmonary disease. 
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in a polyclinic were recommended to 67,3% of patients 
with diabetes and 54,7% of patients without diabetes 
(p<0,01), although the former visited a polyclinic sig -
ni  ficantly more often — 90,2 vs 81,7% (p<0,05). Statins 
were prescribed to only 15,5% of patients with dia-
betes and 14,4% without it, antiplatelet agents  — 32,7 
and 25,5%, angiotensin-converting enzyme (ACE) 
inhibitors/angiotensin II receptor blockers (ARBs)  — 
41,4 and 37,9%, beta-blockers (BB) — 9,1 and 7,8%, re -
spectively.

other neurotropic drugs do not have a strong evidence 
base regarding the improving prognosis of patients after 
stroke, they were not included in the analysis. 

Table 1 shows the prescription rate of various drug 
groups before stroke in patients with diabetes (n=110) 
and without it (n=459) who visited a polyclinic within 
12 months before stroke. There were no significant 
differences in prescription rate of various drug groups 
in people with and without diabetes, with the exception 
of hypoglycemic agents. Prior to hospitalization, drugs 

Table 1
Prescription rate of various drug groups before hospitalization  

(within 12 months before the reference stroke) in patients with and without diabetes (n=569)
Parameter, n (%) Patients with diabetes (n=110) Patients without diabetes (n=459) р
Aspirin 33 (30,0) 110 (24,0) 0,07
Clopidogrel 3 (2,7) 7 (1,5) ns
Anticoagulants 3 (2,7) 16 (3,5) ns
NOAC 1 (0,9) 5 (1,1) ns
ACE inhibitors 43 (32,3) 138 (30,1) 0,09
ARBs 10 (9,1) 36 (7,8) ns
BBs 40 (36,4) 151 (32,9) ns
CCBs 17 (13,9) 55 (9,8) ns
Thiazide diuretics 23 (20,9) 89 (19,4) ns
Loop diuretics 3 (2,7) 14 (3,1) ns
Aldosterone antagonists 7 (6,4) 14 (3,1) 0,08
Statins 17 (15,5) 66 (14,4) ns
Antiarrhythmic drugs 4 (3,6) 8 (1,7) ns
Cardiac glycosides 4 (3,6) 15 (3,3) ns
Nitrates 7 (6,4) 13 (2,8) 0,07
Hypoglycemic drugs 26 (23,6) 3 (0,7) <0,01

Note: ns — not significant.

Table 2
Prescription rate of various drug groups after hospitalization 

 (first 6 months after stroke) in patients with and without diabetes (n=438)
Parameter, n (%) Patients with diabetes (n=91) Patients without diabetes (n=347) р
Aspirin 51 (56,0) 175 (50,7) ns
Clopidogrel 6 (6,6) 4 (1,2) <0,05
Anticoagulants 7 (7,7) 33 (9,5) ns
NOAC 7 (7,7) 26 (7,5) ns
ACE inhibitors 45 (49,5) 178 (51,3) ns
ARBs 17 (18,7) 51 (14,7) ns
BBs 47 (51,6) 129 (37,2) <0,05
CCBs 34 (37,1) 63 (18,2) <0,01
Thiazide diuretics 31 (34,4) 85 (24,5) <0,1
Loop diuretics 4 (4,4) 12 (3,5) ns
Aldosterone antagonists 4 (4,4) 15 (4,3) ns
Statins 36 (39,6) 136 (39,2) ns
Antiarrhythmic drugs 3 (3,3) 7 (2,0) ns
Cardiac glycosides 3 (3,3) 21 (6,1) ns
Nitrates 2 (2,2) 5 (1,4) ns
Hypoglycemic drugs 36 (39,6) 4 (1,2) <0,001

Note: ns — not significant.
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Considering that the majority of patients had 
a  high CVE risk even before stroke, the prescription 
rate of the main drug groups reducing CVE risk was 
extre  mely low. Thus, out of 112 patients with AF, only 
19 (17%) received oral anticoagulants (warfarin or 
novel oral anticoagulants (NOACs)) before the stroke. 
According to an analysis, 61,8% of patients had CAD, 
92%  — hypertension, 17,8%  — diabetes, while only 
17% received statins before the stroke. The situation 
with antiplatelet agents (aspirin and clopidogrel) was 
no better  — 18% of patients received it, while no less 
than 62% should have received it. In the presence of 
hypertension in 92% of patients, only 40% and 15% 
received ACE inhibitors/ARBs and BBs before the 
reference stroke, respectively.

Table 2 shows the prescription rate of various drug 
groups by outpatient physicians after hospitalization 
in 438 patients (with diabetes, n=91; without diabetes, 
n=347) who appeared in the polyclinic within the first 6 
months after stroke. Patients with diabetes significantly 
more often than those without concomitant diabetes 
were prescribed with hypoglycemic drugs, clopidogrel, 
BBs, and calcium channel blockers (CCBs). In relation 
to other drug classes, no significant differences were 
found. As in the prehospital stage, the prescription rate 
of main drug groups indicated for secondary prevention 
of CVD was insufficient. Thus, the prescription rate 
of antiplatelet agents/anticogulants and statins did not 
exceed 60-70 and 40% in both groups, respectively.

Table 3 shows the prescription rate of various drug 
groups in the polyclinic in 536 patients with (n=104) 
and without (n=432) diabetes ≥6 months after the 
reference stroke until the end of follow-up period. There 

Table 3
Prescription rate of various drug groups after hospitalization (6 months after stroke)  

in patients with and without diabetes (n=536)
Parameter, n (%) Patients with diabetes (n=104) Patients without diabetes (n=432) р
Aspirin 28 (26,9) 143 (33,1) ns
Clopidogrel 4 (3,8) 9 (2,1) ns
Anticoagulants 6 (5,8) 31 (7,2) ns
NOAC 6 (5,8) 26 (6,0) ns
ACE inhibitors 31 (29,8) 138 (31,9) ns
ARBs 14 (13,5) 52 (12,0) ns
BBs 38 (36,5) 132 (30,6) ns
CCBs 22 (21,2) 80 (18,5) ns
Thiazide diuretics 19 (18,3) 76 (17,6) ns
Loop diuretics 3 (2,9) 15 (3,5) ns
Aldosterone antagonists 2 (1,9) 20 (4,6) ns
Statins 30 (28,8) 117 (27,1) ns
Antiarrhythmic drugs 1 (1,2) 8 (1,9) ns
Cardiac glycosides 3 (2,9) 12 (2,8) ns
Nitrates 1 (1,0) 10 (2,3) ns
Hypoglycemic drugs 10 (9,6) 29 (6,7) ns

Note: ns — not significant.

were no significant differences in the prescription rate in 
subgroups of patients with and without diabetes. At the 
same time, there was a decrease in prescription rate of 
antiplatelet agents and statins 6 months after the stroke 
compared with the first 6-month follow-up. Aspirin 
was prescribed in 56% and 50,7% of patients with and 
without diabetes, respectively, in the first 6 months 
and only 26,9% and 33% of patients with and without 
diabetes, respectively after 6 months (p<0,05 for both 
groups), and statins  — 39,6% of patients with diabetes 
and 39,2% without diabetes in the first 6 months and 
28,8% of patients with diabetes and 27% without 
diabetes after 6 months (p<0,05 for both groups).

Discussion
Since the assessment of therapy prescribed by 

outpatient physicians at different follow-up stages was 
carried out based on the ambulatory medical records 
of patients who visited the polyclinic before and/or 
after the reference stroke, we analyzed the incidence of 
outpatient visits. IIt was found that the same number 
of patients visited polyclinic during the last 12 months 
before and after the event as follows: 90%  — patients 
with diabetes, 83% — patients without diabetes. An in-
depth analysis showed that mainly patients with diabetes 
or disability, as well as those with other chronic diseases, 
visited the polyclinic, i.e. the most severe patients.

The fact that more than half of the patients who 
had a high CVE risk before stroke due to the presence 
of diabetes, CVDs, such as CAD, AF, HF, HTN and 
previous MI, did not receive adequate medication 
therapy, and that there were no data on RFs and bad 
habits in the overwhelming majority of outpatient 
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records, indicates the insufficient attention of outpatient 
doctors to primary and secondary prevention of CVEs. 
These patients should have received at least statins, 
antiplatelet agents or anticoagulants, ACE inhibitors/
ARBs, and BBs. So, at the time of stroke development, 
only ~17% of patients received statins, ~18%  — anti-
platelet agents, 40%  — ACE inhibitors/ARBs, 15%  — 
BBs, which is clearly not enough. A  similar situation 
was found in the LIS-2 registry, where only a small 
proportion of patients received outpatient treatment 
prior to reference stroke [13]. The presence of diabetes 
practically did not affect the quality of primary and 
secondary prevention of CVDs at the prehospital stage, 
although in persons with diabetes, the management of 
RFs should be carried out more intensely [7, 8].

After reference stroke, the prescription rate of 
me  dication therapy in the polyclinic for the first 6 
months after stroke significantly increased both in the 
group of patients with and without diabetes for statins, 
antiplatelet agents, ACE inhibitors/ARBs and BBs. 
However, it still remained insufficient. Six months 
after discharge, the prescription rate of medication 
therapy in the groups with and without diabetes 
decreased by 50 and 33%, respectively, for statins, by 
30 and 35% for antiplatelet agents, by 40 and 31% for 
ACE inhibitors/ARBs (p<0,05), and remained the 
same for BBs.

There were no significant differences in the pres-
cription rate of most drug groups to patients with and 
without diabetes, both before and after reference stroke, 
with the exception of hypoglycemic agents at all stages, 
and more frequent prescription of BBs, CCBs and 
clopidogrel to patients with diabetes in the first 6 month 
after discharge.

Thus, a significant part of patients with a very high 
CVE risk did not receive the entire set of drugs necessary 
for secondary CVE prevention. In the available literature, 
we did not find publications that would provide data on 
outpatient treatment of patients after stroke, aimed at 

secondary prevention of MI and other CVEs. Similar 
trends were identified in the PROGNOZ IBS register, 
where there was an increase in the prevalence of using 
antiplatelet drugs, statins, BBs, ACE inhibitors/ARBs in 
patients with stable CAD discharged from the hospital 
after coronary angiography, and its subsequent decrease 
after 4 and 7 years of follow-up [14].

The importance of secondary prevention in pa-
tients after stroke is showed by the Russian clinical study 
[15] conducted by neurologists involved in out patient 
rehabilitation of patients after stroke. The authors found 
a significant difference in the mortality rate among 
patients who received effective secondary pre vention of 
CVEa, both without (refusal of bad habits, increasing 
physical activity, losing weight) and with medication. 
Most (n=281) patients underwent effective prevention 
of recurrent MI. Only a small part (45 out of 326) of 
patients refused regular therapy, despite a  doctor’s 
recommendation. Death from stroke, MI, or vascular 
events developed in 5% of patients who took regular 
treatment, and in 47% of patients who did not constantly 
take antihypertensive drugs or antiplatelet drugs after 
stroke. Men, smokers, and alcohol abusers were reliably 
more likely to refuse from taking medi cations on a regular 
basis. In the group of patients after ischemic stroke who 
regularly took treatment, recurrent stroke (3 and 16%, 
respectively), MI (1 and 7%), death from CVDs (1 and 
13,8%) developed much less frequently than in patients 
who did not receive regular therapy.

Conclusion 
The therapy of patients with previous stroke, 

both with and without diabetes, recommended in 
the polyclinic, is characterized by an insufficient 
prescription rate of main drug classes necessary for 
secondary cardiovascular prevention at all follow-up 
stages.

Relationships and Activities: none.
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