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ABSTRACT
Background and Objectives: Implantation of implantable cardioverter-defibrillators 
(ICD) has increased significantly over the past decade. However, limited data exist 
regarding practices and policies of ICD implantations in Kazakhstan. We aimed to 
provide an overview of the current use of ICD in Kazakhstan.

Methods: Using the Unified Healthcare Information System database of the entire 
Kazakh adult population, statistical and cost data of ICD implantations in 2017–2019 
were evaluated. Cardiologists and electrophysiologists working in cardio surgery 
centers and departments were asked to go through an online survey focused on 
subcutaneous-ICD (S-ICD) experience.

Results: Implantation of traditional transvenous cardioverter-defibrillators for 
residents of Kazakhstan is fully reimbursed. A total of 2,263 ICD interventions (2,252 
new implantations and 11 reimplantations) were performed across the country 
during the study period. According to the tariffs approved by the Ministry of Health, 
the reimbursement cost for one ICD case is about 14,061.80 US dollars. The survey 
showed that only two hospitals have implanted S-ICDs. Among the main reasons why 
S-ICD is not widely used in the country the following were named: lack of trained staff 
(61.1% of respondents); the cost of device and lack of reimbursement (38.7%); and 
lack of pacing function (27.8%).

Conclusion: The number of ICD implantation in Kazakhstan is steadily continuing to 
grow, although, compared to developed countries, the implantation rate especially for 
S-ICD remains low. There is a need in deliberate strategies to remove policy barriers 
for implementation the most innovative cardiac implantable electronic devices 
implantations such as S-ICD in the country.

*Author affiliations can be found in the back matter of this article
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INTRODUCTION
The implantable cardioverter defibrillator (ICD) is an important treatment option for selected 
patients who have survived cardiac arrest (secondary prevention) or in patients at high risk of 
sudden cardiac death (SCD) (primary prevention). Randomized trials have consistently shown 
the effectiveness and efficiency of an ICD in treating cardiac arrhythmias and reducing cardiac 
mortality [1, 2, 3]. Recommendations on the use of the ICD have been provided in different 
important guidelines [4, 5]. The cost-effectiveness of ICD therapy has been established in 
multiple healthcare systems [6, 7, 8].

Since introduction the ICD devices have undergone further development targeting 
reduction of size, accumulator longevity, MRI compatibility, remote monitoring, overcoming 
device-associated complications and improvement patients’ health associated quality of 
life. A subcutaneous implantable cardiac defibrillator (S-ICD) represents the next step in the 
evolution of defibrillation technology. S-ICD is known as a safe and effective alternative in 
appropriate patients and can reduce lead-related complications [9]. The American Heart 
Association/American College of Cardiology/Heart Rhythm Society (AHA/ACC/HRS) and 
European Society of Cardiology (ESC) Guidelines include recommendations for using S-ICD 
as a prevention of SCD [4, 5]. Despite the strong evidence base, utilization of ICD therapy, 
both conventional transvenous and subcutaneous, remains respectively low globally for 
different reasons.

In Kazakhstan, the State Program has been implemented over the past decades, with priority 
for strengthening the cardiological care [10, 11]. Our study aimed to give an overview of current 
Kazakh practice regarding conventional ICD and S-ICD implantation.

METHODS
The electronic database from the Unified Healthcare Information System within the 
Guaranteed Volume of Free Medical Care (GVFMC) and the Compulsory Social Medical 
Insurance system (CSMI) for the period of 2017–2020 was analyzed retrospectively. The 
dataset included records on adult patients who underwent ICD surgery (new implantation or 
generator and electrode replacement) such as geographic region, a medical institution where 
intervention was held, patients’ demographic characteristics and primary diagnose according 
to the International Classification of Disease 10th revision (ICD-10).

Information related to the ICD therapy costs were searched from the open sources.

A survey using the Google Form tool was conducted among professionals who perform ICD 
surgeries. This survey aimed to study standards and policies concerning patients’ management, 
indications, and techniques of implanting S-ICD in cardiological centers in Kazakhstan. The 
original questionnaire developed by Serge Boveda et al [12]. (with the author’s permission) was 
adapted and translated into Russian and Kazakh languages. The questionnaire consisted of 16 
questions including standards of care and policies used for patient management, indications, 
and techniques of implantation of the S-ICDs. A questionnaire was sent via the internet to 
centers carrying out. The survey was conducted in December 2020. Representatives of 18 from 
28 medical centers providing ICD surgery (64.2%) attended the survey.

RESULTS
During the study period, a total of 2,263 ICD procedures were performed in the Republic of 
Kazakhstan by 28 medical centers and hospitals. The procedure was a de novo implantation 
in 2,252 (99.5%) patients and a replacement of a previous ICD system in 11 (0.5%) patients. 
The annual number of ICD interventions has steadily increased during 2017–2019. The analysis 
showed that patients from all the 17 regions of Kazakhstan (14 oblasts, Shymkent, Almaty and 
Nur-Sultan cities) have had access to the intervention.

ICD interventions during the study period prevailed in men by 3 times (78.5%) compared to 
women. The mean age of patients underwent implantation of ICD slightly increased from 
58.6 ± 11 years in 2017 to 59.5 ± 10.7 years in 2019. There were no significant differences in age 
between genders. One-third of ICD implantation cases were associated with emergency care 
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(27.9%) while other two-thirds were planned admissions. The average length of hospital stay 
was 10 (±4.9) days. Most of the patients who went through ICD had ischemic cardiomyopathy 
(ICD-10 I25.5) and dilated cardiomyopathy (ICD-10 I42.2) as main diagnosis (Table 1).

Policy for the procedure is guided by national clinical and intervention protocols approved by 
the Joint Committee for Medical Care Quality of the Ministry of health and available on the 
Internet. The reimbursement rate for one new implantation of traditional (transvenous) ICD 
is 14,061.80 US dollar (exchange rate effective by January 2021 is 421,1 KZT per US dollar). 
The tariffs for replacement are 3,573.20 US dollar and 1,301.30 US dollars for pulse generator 
and electrode replacement, respectively. The reimbursement cost data were retrieved from 
the Order of the Minister of Health of the Republic of Kazakhstan ‘On approval of tariffs for 
medical services provided within the guaranteed volume of free medical care and system of 
compulsory social health insurance.’

Currently implantation of S-ICD is not covered neither by the GVFMC package neither by 
CSMI scheme. In 2017 the technology underwent Health Technology Assessment (HTA) but 
was not entered the country’s reimbursement list. According to the HTA report published by 
the Republican Center for Health Development of the Ministry of Health of the Republic of 
Kazakhstan on their website (http://www.rcrz.kz/), it is expected that the cost of S-ICD is four 
times higher than conventional ICD.

RESULTS OF THE SURVEY

Total 36 respondents from 18 cardiac surgery centers or cardiac surgery departments 
of multidisciplinary hospitals (64%) took part in the survey with a wide geographical 
distribution of respondents: 3 institutions in Nur-Sultan, 2 in Almaty, 2 in Zhambyl oblast 
and 11 in other regions. The analysis of the respondents’ answers showed that 11 (61.1%) 
centers/departments had implanted 50 and less ICD devices, 16.7% had implanted 50–99 
ICDs, 16.7% had implanted 100–199 ICDs and only two centers (5.6%) in Almaty and Nur-

VARIABLES 2017 2018 2019

Number 719 738 806

New implantations 717 (99.7) 735 (99.6) 800 (99.3)

Replacements 2 (0.4) 3 (0.4) 6 (0.7)

Mean age 58.6 (±11.0) 59,3 (±10.5) 59,5 (±10.7)

Male 577 (80.3) 567 (76.8) 633 (78.5)

Indications

Primary prevention 506 (70.4) 529 (71.7) 596 (73.9)

Secondary prevention 213 (29.6) 209 (28.3) 210 (26.1)

Mean length of hospital stay 10 (±4.3) 10 (±5.3) 9 (±5.0)

Diagnosis (ICD-10)

I02.0 Unstable angina 28 (3.9) 25 (3.4) 12 (1.5)

I20.8 Other forms of angina 63 (8.8) 40 (5.4) 9 (1.1)

I25.5 Ischemic cardiomyopathy 195 (27.1) 192 (26.0) 216 (26.8)

I42.0 Dilated cardiomyopathy 182 (25.3) 154 (20.9) 133 (16.5)

I42.2 Other hypertrophic cardiomyopathy 17 (2.4) 9 (1.2) 9 (1.1)

I46.0 Cardiac arrest with successful cardiac recovery 15 (2.1) 9 (1.2) 10 (1.2)

I47.2 Ventricular tachycardia 53 (7.4) 54 (7.3) 65 (8.1)

I48 Atrial fibrillation and flutter 10 (1.4) 19 (2.6) 16 (2.0)

I50.0 Congestive heart failure 34 (4.7) 65 (8.8) 185 (23.0)

I50.1 Left ventricular failure 28 (3.9) 57 (7.7) 49 (6.1)

Other (less than 10 cases each) 94 (13.1) 114 (15.4) 102 (12.7)

Table 1 Baseline 
characteristics of patients 
undergoing implantation of 
ICD.

http://www.rcrz.kz/
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Sultan reported about 200–300 ICD implantations during the last year. About implantation of 
S-ICD reported only two representatives of two clinics in Almaty, Nur-Sultan and the number 
of patients equipped with S-ICD during the last 12 months at their centers were less than 10 
and less than 10% of all ICD implantations per center. However, both respondents believe 
that the volume of patients equipped with S-ICD in the next two years will increase by more 
than 20% or at least will remain the same. According to them the features favoring S-ICD 
over traditional ICD the availability of the new generation S-ICD (smaller, MRI compatible, 
remote monitoring and young age of patients) while the factors that can become an obstacle 
to the use of S-ICD were patient-related factors such as body size and weight. Both clinics 
implanting S-ICD have no policy for the procedure. All the S-ICD implantations were performed 
in EP Laboratory/Coronary angiography laboratory by cardiologist/EP under general anesthesia. 
The incision strategy was two incisions set (left latero-thoracic + xiphoidal), and ventricular 
detection screening was performed just before the operation. In one center S-ICD implantation 
procedures were performed during a short hospitalization (two days) while the second reported 
about peri-procedural hospitalization for 3–5 days.

Among the reasons reported by the respondents for the nonuse of S-ICD were lack of training 
(61.1%), economic barriers, such as cost of the procedure (38.7%), and lack of reimbursement 
(27.8%), lack of pacing function (27.8%) and non-availability of the device (16.7%). Other listed 
in the questionnaire obstacles to S-ICD use, such as issues associated with patient selection, 
the absence of eligible patients, patients’ choice, physicians’ skepticism towards device efficacy, 
or the complexity of the procedure were not selected.

DISCUSSION
To the best authors’ knowledge, this study is the first attempt to give an overview of the 
current use of ICD surgery in Kazakh population using a nationwide electronic database. The 
major findings of this analysis were as follows: 1) the numbers of new implantations and 
replacements of ICD in Kazakhstan is slowly but steadily increasing; 2) ICD interventions prevail 
in men and mean age of ICD patients is 59 (±10,7) years; 3) up to 28 cardiac surgery centers 
and departments across the country provide ICD implantations for patients who is suffered 
from cardiovascular disease such as ischemic cardiomyopathy (ICD-10 I25.5) and dilated 
cardiomyopathy (ICD-10 I42.2); 4) implantation of traditional transvenous ICD is included in 
the reimbursement list and current medical tariff 14,061.80 US per hospitalization case, while 
the more innovative and more expensive (~4 times higher in comparison with conventional 
ICD) S-ICD is not covered by the GVFMC and CSMI packages; 5) during the last year S-ICD were 
implanted to less than in 10 patients and the reasons why S-ICD is not widely used are lack of 
training and economic barriers (high cost and lack of reimbursement).

Although the authors found that the ICD implantation in Kazakhstan has trend of increase, this 
implantation rate is still quite low compared to other countries [13]. In 2019 in Kazakhstan the 
implantation rate of ICD was 4.3 per 100,000 populations. The annual ICD implantation rate 
of US and Western Europe 11 times (46.2 in 2006) [14] and 6 times (25.5 in 2014) [15] higher 
than that of Kazakhstan in 2019. However, the annual new implantation rate of Kazakhstan in 
2017 (3.9 per 100,000) was two higher than that of Korea times in 2016 (1.9 per 100,000) [13]. 
In Spain, 172 hospitals implanted ICD in 2019 and the total number of registered implantations 
was 14.9 per 100,000 inhabitants [16].

The average age of patients who received ICD ranged 50–70 years [17], similar to the results 
of our study (59 years), however recent various studies show that the numbers of patients 
receiving an ICD up to 70 years have trend to increase [13, 18], especially in male patients when 
compared to female [18, 19]. We found that ischemic cardiomyopathy was the most common 
cardiac diagnosis among ICD patients, the same results indicated Vivienne A Ezzat et al [20]. in 
a systematic review and Chao T. et al [21]. in Taiwan experience. However, since the electronic 
database analyzed in this study contained only information on the codes of the main diagnosis 
and intervention underwent the authors were not able to assess the rationality of using ICD 
therapy from the evidence base point of view.

Serge Boveda et al [8]. reported that in European countries the most important barrier to the 
implementation of S-ICD were high costs and lack of reimbursement (25%), while in Kazakhstan 
the main reason named lack of trained specialists (61.1%).
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This study has some limitations. First, the study lacks any reference to the prevalence of cardiac 
conditions and left ventricular ejection fraction which is well known to be a fundamental patient 
selection criterion, especially in primary prevention for the indication for ICD implantation. The 
authors had a limited set of data. However, this is the first attempt to describe the current 
practice regarding ICD therapy in the country and may be useful for researchers. More in-depth 
analysis of the medical records of patients who received the intervention is required to give a 
more accurate picture of Kazakh clinical practice for ICD therapy.

The representatives of cardiology centers attended voluntarily, so not all organizations attend 
the survey.

CONCLUSION
Based the study results and because the life expectancy of the population of the Republic of 
Kazakhstan is slowly but steadily growing it is expected that cardiac implantable electronic 
devices implantations such as ICD procedures will continue to increase. Consequently, higher 
economic burden for device therapy is expected in the future. However, compared to Western 
developed countries the new implantation rate of ICD in Kazakhstan remains low. Well-
designed and comprehensive strategies to improve underutilization of ICD, especially the most 
modern and improved technologies such as S-ICD are required to improve cardiac care and 
sudden cardiac death prophylaxis in Kazakhstan.
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