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Abstract

Introduction. The prevention of infective endocarditis (IE) is a crucial aspect of reducing the morbidity and mortality
associated with this condition. Recent research on the global burden of disease (GBD) has documented a significant rise in
the incidence of IE over the past 30 years. However, certain countries have managed to achieve a reduction in IE rates,
prompting inquiries into the efficacy of cardiology services in preventing IE and adherence to established guidelines across
various nations. The objective of this study is to identify the necessary initiatives to optimize the functioning of cardiology
services for the prevention of |E.

Materials and methods. A cross-sectional study was conducted involving cardiology physicians. The questionnaire was
structured using a Likert scale. Statistical analysis was performed using ANOVA and Fisher's methods, and data were
analyzed with SPSS software (version 26.0).

Results. A total of 60 cardiology physicians participated in the survey. According to the data, more than half of the
participants (85%) indicated the absence of an "Endocarditis Team" within their institutions. A significant majority of
respondents (96.7%) emphasized the need to establish an interdisciplinary council. Additionally, 98.3% of the participants
acknowledged the importance of creating national guidelines for the prevention of IE.

Conclusions. The results of this study indicate a significant need to optimize the functioning of cardiovascular services
with a specific focus on the prevention of IE.
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[aHHOTO MCCrefoBaHNs — OMpeneniuTb HeobXoanMbIE MHULMATVBLI ANS ONTUMM3aLMK paboTbl KapaMONOMMYECKNX CRyXO
no npodpmnacktuke M3.

Matepuansi n MmeToabl. Bbino nposefeHO NoNepeyHoe UCCreaoBaHue ¢ y4acTMeM Bpayen-kapamonoros. AHkera beina
CTPYKTYpUpOBaHa Ha OCHOBE Lukanbl JlankepTa. CTaTMCTMYECKNUA aHanu3 NpoBOAMNCSA € Ucnonb3oBaHueM Metogos ANOVA
1 Onwepa. AHanu3 faHHbIX 6bin BbIMOMHEH C MCMOMNb30BaHNWEM nporpammHoro obecnevenust SPSS (Bepeus 26.0).

Pe3ynbTatbl. B onpoce npuHsno yyactue 60 Bpayen-kapanonoros. CornacHo Nomy4eHHbIM JaHHbIM, Gonee nonoBuHbI
yyacTHukoB (85%) ykasanu Ha oTcyTcTBMe "KOMaHAbI Mo 3HLOKapANTY" B CBOMX YYPEXAEHNSX. BOnbLIMHCTBO pecnoHaeHToB
(96,7%) nogyepkHynu HeobXxoaMMOCTb CO3a4aHUA MexaucLMnIMHapHoro coeTa. Kpome Toro, 98,3% y4acTHUKOB npuaHanm
BaXHOCTb pa3paboTki HaLMOHaNbHbBIX PEKOMEeHAALMIA No npochunakTuke UD.

3akntoyeHus. PesynbTaTthl AaHHOTO WCCHEOOBaHWA YKa3biBAalT HA 3HAYUTENbHYK HEOBXOAMMOCTb OMTUMW3ALMN
(OYHKLMOHMPOBaHIS Kapamnonoruyeckux cryxb ¢ ocobbimM akLeHToM Ha npodunakTuky 9.

Knwouyesble  cmosa.  MHoekyuonHbili  3HOOKapOum,  Kapduomoeu,  CcepOe4yHo-cocyoucmble  Xupypeu,
aHmubuomukonpogunakmuka.

Tyiiingeme
KASAKCTAHOA MHOEKUMOHAObI SQHOOKAPAOAUTTIH ANAbIH-ANTY
XXYUECIH ¥YUbIMOACTbIPY: KAPOAUONOITAP APACBIHAA
XKYPri3UIreH KeJnigeHeH 3EPTTEY
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Kipicne. WHdekumsanblk sHpokapautTiH, (M3) npodunaktukacsl - aypynapablH XoHe eniM-KiTiMHIH AeHremiH
TOMEHAETYAIH MaHbI3gbl acnekTici bonbin Tabbinagbl. CoHFbl 30 Xbinga gyHUeXy3inik aypynap Xyktemeci OoibiHwa
XKyprisinreH 3eptteynep WO-HiH kuinifiHiH anTapnbikTan eckeHiH kepceTTi. Ananpa kenbip engep VO neHremniH
TOMeHAETYAI KamTamachld eTe angpl, 6yn kapauomnorus Kul3MeTiHiH VIQ-HiH angblH anyblH XaHe ap Typni engepae
KabblnaaHFaH HycKaynblKTapFa XyriHyiHiH TWiMainiriH 3epaeneyre cypak TybiHaaTadel. Byn 3epTTeyaiH MakcaTs - VIO-HiH
angbiH any yLWiH Kapayonorus KbIaMeTiHiH, )yMbICbIH OHTainaHAbIpy 6oiibiHWa KaxeTTi 6actamanapabl aHbIKTay.

Matepuangap meH agictep. Kapauonortapabl 3epTTeiTiH kengeHeH 3epTTey xyprisingi. CayanHama [laikept
LKanacbl HerisiHoe Kypbinabl. Ctatuctvkanblk aHanus ANOVA meH Ouiwep apicTepiH naitganaHa SPSS 6araapnamansik
Xacakramacsl (26.0 Hyckachbl) Xyprisingi.

Hatnxenep. CayanHamara 60 kapguonor KaTbiCTbl. [lepekTepre caiikec, KaTbICyLblnapablH, XapTbicbiHaH kebi (85%)
XYMbIC ICTEMTIH MekemenepiHoe «3HOOKapauT OOWbiHWA KOMaHAa» XOK €eKeHiH artan oTTi. PecnoHgeHTTepaiH
anTapnbikTan kenwiniri  (96,7%) AuCUMNAMHAPNBIK KEHEC KypyablH KaxetTiniriH ©Gaca aiTTbl. CoHbIMEH KaTap,
KaTbicywbinapabiy  98,3%-bl MO-HiH angbliH any 6GoMblHWA YATTBIK HYCKAYNbIKTap 93ipneyaiH  MaHbI3AblbIFbIH
MOWbIHAAAbI.

KopbITbiHAbINap. byn 3epTTeyaiH HaTWkenepi kapavonorusnbIK Kbl3METTEPLiH, KYMbIChIH, epeklle Hasap aygapa
oTbipbin, UE npodunakTukacsiH TWiMai TYpAe OHTalnaHablpy KaxeTTiniriH kepceTteai.

Tylindi ce3dep. WHpekyusnbiK 3HOOKapOum, Kapouonoemap, Xypek —Xxupypamaphbl, aHmubuomukmik
npodunakmuka.
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Introduction

Infective endocarditis (IE) is a rare infectious disease,
with an incidence rate ranging from 7.0 to 14.3 cases per
100,000 population. It is associated with a high mortality
rate, reaching approximately 40% within three months
following the diagnosis of the condition [23]. Over the past
thirty years, there has been a global increase in both
morbidity and mortality due to IE [22, 25]. Conversely,
several countries have made significant progress in
preventing this disease, raising important questions about
the effectiveness with which their health systems implement
preventive recommendations.

It is important to recognize that, beyond the
implementation of guidelines, several other significant
factors influence the incidence of IE. Key aspects include
fostering a culture of prevention, the introduction of
innovative diagnostic tools, and educational programs
designed to raise awareness among both healthcare
providers and patients. Additionally, ongoing monitoring and
research into the effectiveness of prevention protocols, as
well as the accessibility of medical care, play crucial roles in
this context [2, 9, 13, 17-18, 21]. The interplay of these
factors ultimately shapes the organization of cardiological
care for patients at high risk of developing IE.

Unfortunately, there is a lack of studies in Kazakhstan
and other Central Asian countries that evaluate the
effectiveness of preventive measures for IE. This gap in
research prompted us to conduct an initial study in this
area. The primary objective of the study was to identify the
necessary initiatives to optimize the functioning of
cardiology services aimed at preventing IE. Additional
objectives included exploring the perspectives of cardiology
physicians regarding preventative measures and assessing
the level of patient awareness about the disease.

Materials and methods

A cross-sectional survey of cardiology physicians was
conducted using the online platform Google Forms from March
to September 2024. The research topic received approval from
the Ethics Committee of Semey Medical University, as
documented in Protocol No. 3 dated December 7, 2022.

Prior to the commencement of the survey, respondents
were informed about the study's objectives. The inclusion
criteria specified that participants had to be current
cardiology physicians, with no age restrictions. The survey
was conducted anonymously and on a voluntary basis.
Following approval from the institution's management, the
head of the department disseminated the questionnaire
through a group work chat. In total, the survey was
distributed to four regional cardiological centers and four
cardiology departments within hospitals for further
distribution among cardiology physicians. As a result, we
received responses from seven out of the eight medical
institutions that were contacted.

The questionnaire comprised 16 questions; five
introductory questions collected demographic information
about the respondents, including gender, age, work
experience, region, and specialty. The main section
contained 11 questions focused on measures for preventing
IE, as well as physicians' opinions on existing guidelines
and the organization of cardiology services for combating
[E. The questionnaire utilized a Likert scale for responses.
In  developing the questionnaire regarding antibiotic
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administration prior to invasive dental procedures for the
prevention of IE, we based our framework on the guidelines
established by the Ministry of Health of the Republic of
Kazakhstan, as outlined in Protocol No. 11 dated July 20,
2020 [3]. Additionally, international recommendations from
the European and American Cardiological Associations on
the prevention of [E were taken into account [4, 24].

An essential step in the development of the questionnaire
was the involvement of a “Focus group” to create a high-quality
tool for more accurate and efficient data collection. The
development process consisted of six stages: The first stage
involved coordinating with participants regarding the study's
purpose and the criteria for selecting respondents. The second
stage involved providing participants with a preliminary list of
questions to assess their relevance and importance. The third
stage included a discussion and revision of the questions. The
fourth stage focused on discussing the questionnaire's
structure, the sequence of questions, and the grouping of items
for improved clarity. The fifth stage involved pilot testing the
questionnaire within a small group to gather feedback. The final
stage consisted of refining the questionnaire based on the
feedback received and obtaining the focus group members'
consensus on the final version.

The focus group comprised eight participants: two
cardiac surgeons, two cardiologists, two dentists, and two
public health specialists. The average age of the
participants was 49 + 5.2 years, and more than half (75%)
held a scientific degree and a professional title. Participants
were randomly selected from various medical institutions.
Discussions with focus group members at each stage of the
questionnaire development were conducted using social
media platforms.

The normality of the distribution of quantitative data was
assessed using the Kolmogorov-Smirnov test. Based on the
results, data were presented as mean and SD (standard
deviation). Qualitative data were presented in absolute
numbers and percentages. The analysis of quantitative data
was conducted using the ANOVA method, while the
Fisher's method was employed for the analysis of nominal
variables. ~ Statistically ~ significant  differences  were
considered present when p < 0.05. Statistical analysis was
performed using SPSS software (version 26.0).

Results

The study included 60 cardiology doctors from Kazakhstan,
of whom 55% were women, with an average age of 38+0.9
years. Cardiologists represented the largest group among
respondents, comprising 71.7% of the total. The average work
experience of the participants was 10+0.8 years. According to
the classification based on work experience, 40% of
practitioners had 11-20 years of experience, while 5% had
more than 20 years of experience (Table 1).

Table 1. Baseline characteristics

Parameters n (%)
Female 33 (55)
Gender Male 27 (45)
. Cardiologist 43(71.7)
Profile Cardiac surgeons [17 (28.3)
<5 17 (28.3)
: 6-10 16 (26.7)
Years of Experience 11-20 24 (40)
>20 3(5)
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According to the survey, 48.3% of respondents
indicated that they "sometimes" encountered patients with
[E in their practice, while 33.3% reported meeting these
patients "often" and 18.3% "rarely". Respondents stated
that cases of IE associated with the use of injectable
drugs and bacteremia following invasive dental
procedures were particularly common, reported by 31.7%
of the doctors, respectively. Other contributing factors
included upper respiratory tract infections, chronic heart
disease, and the presence of prosthetic heart valves,
which collectively accounted for 36.7%. Additionally, 95%
of the surveyed doctors believed that patients at high risk
for developing IE were poorly (<5) informed about the
potential risks associated with the condition, as assessed
on a 10-point scale (Table 2).

In our study, we investigated the organization of an
"Endocarditis team" within medical institutions. The results
indicated that 85% of respondents reported that such a
team was not organized in their hospitals, while only 6.7%
confirmed its existence. Additionally, 8.3% of respondents
were unsure whether this team was available at their
medical facility (Table 2).

In terms of adherence to guiding principles, 90% of
doctors reported following the ESC recommendations, while
10% adhered to the American Heart Association (AHA)
recommendations (Table 2). Regarding their views on
international recommendations for the prevention of IE,
91.6% of the physicians expressed that they were
"completely in agreement" with the ESC/AHA guidelines
and deemed their application acceptable for the population
of Kazakhstan. Furthermore, more than half (13.4%) of the
respondents "agreed" that the National Institute for Health
and Care Excellence (NICE) recommendations could also
be applicable to this population. Notably, 13.3% of the
respondents found it challenging to provide a definitive
answer (Table 3).

Among the surveyed respondents, 71.7% agreed with
the stance on reducing antibiotic prophylaxis (AP) due to

an interdisciplinary council comprising cardiologists, cardiac
surgeons, and dentists. Furthermore, 98.3% of cardiology
specialists highlighted the importance of developing a
locally adapted version of the guidelines for the prevention
of IE (Table 3).

Table 2.
Survey results on clinical experience and practices
related to IE.

Questions | n(%)

In your clinical practice, how frequently do you encounter
patients diagnosed with |E?

Never

7 (18.3)

Rarely (less than once a year)
Sometimes (1-5 times a year) 29 (48.3)
Often (more than 5 times a year) 20 (33.3)

Always

Based on your clinical experience, what are the most
common risk factors for IE that you have observed in your
patients?

Patients who inject drugs 19 (31.7)
Patients after invasive dental procedures 19 (31.7)
Patients with chronic heart disease 9 (15)
Patients with a prosthetic heart valve 10 (16.7)
Patients with upper respiratory tract infection | 3 (5)

How aware do you believe high-risk patients are about the
potential risk of developing IE? Please rate their awareness
on a scale from 1 to 10, where 1 is «not aware at all» and
10 is «very aware»

<5 57 (95)
6-7 2(33)
8- 10 1(1.7)

What guidelines for the prevention of |E are applied in your
clinical practice?

ESC 54 (90)
AHA 6 (10)
NICE -

Does your institute have a designated interdisciplinary team

antibiotic  resistance. ~ Furthermore, 86.7% of the | for the management of IE, commonly known as an
respondents concurred that AP should be reserved only for | «Endocarditis Team»?
invasive dental procedures citing the risk of developing IE | Yes 4(6.7)
due to bacteremia following these interventions (Table 3). No 51 (85)
The results of survey revealed that 96.7% of the [ pon'tKnow 5(8.3)
surveyed physicians expressed the necessity for creating
Table 3.
Survey results on the acceptability of recommendations for the prevention of IE in Kazakhstan.
Completely | Partially | Difficult to say, | Partially | Absolutely
Questions Disagree | Disagree | agree or not Agree Agree
n (%) n (%) n (%) n (%) n (%)
How acceptable do you find the latest ESC/AHA
recommendations for |E for the population of Kazakhstan? 1(1.7) B 4(67) 29(48.3) | 26(43.9)
How acceptable do you find the latest NICE recommendations 17(28.3)
for IE for the population of Kazakhstan? 27 (%) 8(13.3) 7 1(17)
In your opinion, how necessary is AP for patients undergoing B
invasive dental procedures in order to prevent IE? 4(6.7) 4(67) 12(20) 40 (86.7)
Do you support the recommendation to reduce AP for certain
procedures due to concerns about antibiotic resistance? 7(1.7) 309 7(11.7) 28(46.7) | 15(29)
Do you support the development of national guidelines for the| B 107) 27 (45) 32 (53.3)
prevention of IE? ' '
Do you support the establishment of an interdisciplinary council| B
that includes dentists among other healthcare professionals? 2(33) 36 (60) 22(36.7)
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Table 4.
The incidence of IE in clinical practice among
practitioners, relative to their years of experience

How frequently do you Clinical experience of p
encounter cases of |IE practitioners, years,

in your practice? M£SD 95% ClI
Never - 0.2
Rarely 9.246.01  |5.12-13.24
Sometimes 9.8+7.04 |7.08-12.44
Often 12.845.7 |10.14-15.46
Always -

We compared the length of service in relation to the
frequency of IE cases encountered in clinicians' practice. The
results indicated that there was no statistically significant
difference in the incidence of IE cases between younger and
more experienced specialists (p=0.2) (Table 4).

A comparative analysis was conducted regarding the
frequency of support for the development of national
recommendations on the prevention of |IE based on the
endorsement of AP prior to invasive dental procedures.
Statistically significant results were obtained, with an odds
ratio of 14 (95% ClI: 5.4-35.9), p < 0.001 (Table 5).

Table 5.
Support for national recommendations on IE prevention.

Development of a national|p
recommendation for the
prevention of IE
Yes,n (%) |OR (95% CI)
Should antibiotic 52(92.9) |14(54-35.9) |<0.001*
prophylaxis be

implemented prior to
invasive dental
procedures?

* — there are statistically significant differences in the
indicators (p < 0.05)

Discussion

Our study allowed us to draw several key conclusions:
Firstly, the need to create an interdisciplinary "Endocarditis
Team" at the national level was identified. Second,
physicians emphasized the necessity of developing national
guidelines for the prevention of IE specifically tailored for
the population of Kazakhstan. Third, more than half of the
doctors confirmed the practical application of the
recommendations from ESC/AHA and 91.6% found them
among alternative recommendations for local adaptation in
Kazakhstan. Fourth, the need to raise awareness among
patients from the high-risk group of IE has been identified.

In order to improve cardiological services in the
prevention of IE in Kazakhstan, an assessment of the
needs for organizing appropriate measures was conducted.
The clinical significance of the endocarditis team has been
demonstrated in several observational studies [5-6, 10, 19].
However, in our study, only 6.7% of respondents indicated
the presence of an "Endocardits Team" in medical
institutions. The overwhelming majority of respondents
(96.7%) considered it necessary to create and involve an
"Endocarditis Team" in clinical practice at the national level.
"Endocarditis Teams" are a mandatory step in optimizing
management and improving treatment outcomes. Primarily,
the "Endocarditis Team" includes a number of highly
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qualified specialists of various profiles who are involved in
making important decisions regarding patient health.
Especially in the selection of those who can benefit from
urgent valvular surgery. Since in some patients with a
severe clinical course, the condition may worsen during
valve surgery, which can lead to a fatal outcome. The
"Endocarditis team" is not directly involved in the prevention
of IE, but it is important in the prevention of repeated cases
of IE, early diagnosis, and reduction of mortality [1, 7, 11].

Among the respondents surveyed, more than 90%
noted the need to create an adapted guidelines on the
prevention of IE for Kazakhstan. Some countries have
adapted the recommendations to take into account the
characteristics of their populations, which has allowed them
to reduce the incidence and mortality of IE. Examples
include adapted versions of the recommendations
developed for the population of Japan and South Korea [12,
16]. The development of national recommendations makes
it possible to take into account all the characteristics of the
disease for a specific ethnic group, since the
epidemiological profile of IE has a different character
depending on the socio-demographic status of the country.
For example, in the USA, the epidemiological profile of
patients is predominantly young, since studies have
revealed an annual increase in injecting drug use among
young people [9]. Meanwhile, studies on the incidence of IE
in East Asian countries have revealed a trend among the
elderly population [14]. Based on the positive experience
and results of global research, we must consider their
practice and take into account the characteristics of our
population [14, 22, 25]. Initially, an epidemiological study of
the incidence of IE in Kazakhstan should be conducted and,
based on its results, a local adapted guide for the
prevention of IE should be developed.

During our study, one of the issues of interest to us was
the application of the recommendation for the prevention of
IE by cardiological doctors, as well as their individual
opinion on the acceptability of the recommendation for the
population of Kazakhstan. As a result, 90% of doctors
followed the ESC recommendations, and the rest of the
respondents applied the recommendations from the AHA in
practice. However, according to the protocol of the Order of
the Ministry of Health of the Republic of Kazakhstan No. 11
dated July 20, 2020 [3], doctors are recommended to
prescribe antibiotics as a preventive measure against IE
before invasive dental procedures in accordance with the
guidelines from ESC [4]. Nevertheless, we have identified a
small individual discrepancy in the implementation of the
recommendation in clinical practice. These results can be
explained by the similarity of the principles of AP
assignment between them, unlike NICE [20]. As a result of
the survey, 91.6% ‘"agreed" with the ESC/AHA
recommendations and considered them acceptable for local
adaptation and application.

In our study, we also sought to evaluate clinicians'
perceptions regarding the level of awareness among high-
risk patients about the potential risks of developing IE.
According to the respondents, 95% of high-risk patients
were inadequately informed about the risks associated with
IE, as assessed on a 10-point evaluation scale. These
findings align with those of B. Maharaj, who reported that
only 12.2% of patients received the necessary information
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regarding AP prior to tooth extraction, thus remaining
unaware of the potential risks of the disease. This highlights
a concerning gap in knowledge among patients at risk for IE
regarding preventive measures [15]. Given the life-
threatening consequences of IE, it is imperative to enhance
patient awareness of these risks to effectively combat the
incidence of the disease.

In this study, a comparative analysis was conducted to
examine the frequency of support for the development of
national recommendations on the prevention of IE in
relation to the endorsement of AP prior to invasive dental
procedures. Statistically significant results were obtained, p
< 0.001 (Table 5). These findings indicate that respondents
who support the development of national recommendations
for the prevention of IE are approximately 14 times more
likely to endorse AP prior to invasive dental procedures
compared to those who do not support such
recommendations. These results underscore the crucial role
of establishing a solid methodological framework for the
prevention of |E in the context of dental interventions. They
suggest that professionals who recognize the necessity for
national guidelines are also more inclined to adopt
preventive measures such as AP. This phenomenon may
be attributed to a heightened awareness of the risks
associated with IE, which fosters a greater propensity for
endorsing preventive strategies. Consequently, to further
reduce the incidence of IE, it is imperative to enhance
educational programs for healthcare providers and improve
their understanding of the importance of AP. The
development and  implementation  of  national
recommendations could represent a significant step toward
enhancing clinical practice and patient safety.

Our study also has a limitation: the absence of
comparable studies in Kazakhstan and neighboring
countries prevented us from comparing our results with
other research conducted in the region. Given this
limitation, as well as the fact that this study is the first of its
kind in Kazakhstan, a more comprehensive investigation
with a sufficiently large sample size is needed for future
research.

Conclusion

In summary, our study has identified several critical
aspects that require attention to optimize the cardiological
service dedicated to the prevention of IE. The findings
underscore the necessity of developing national
recommendations for the prevention of IE to ensure their
consistent application across clinical practice. Additionally,
the establishment of an interdisciplinary council, referred to
as the Endocarditis Team, is essential for optimizing
management strategies and improving treatment outcomes
at the national level. Furthermore, the low level of
awareness among high-risk patients regarding the potential
risks associated with |E presents a significant barrier to
combating the incidence of the disease. To address these
challenges,  comprehensive  measures  must  be
implemented to enhance the quality and accessibility of
cardiology services, as well as to foster a culture of
prevention among both patients and healthcare providers
through the active engagement of medical specialists in
preventive initiatives.
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