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INTERDISCIPLINARY APPROACH IN THE PREVENTION OF PNEUMOCOCCAL INFECTION: INTERNATIONAL
EXPERIENCE

Introduction. Pneumococcal infection remains one of the significant public health issues worldwide [1]. According to the
World Health Organization (2022), approximately 740,180 children under the age of five die from pneumonia each year,
accounting for 14% of all deaths in this age group. As for children aged one to five, pneumonia is responsible for 22% of all
deaths in this age group [2].

Objective. To analyze the global experience of implementing an interdisciplinary approach in the prevention of pneumococcal
infection, as well as to assess the prospects of applying this principle in the Republic of Kazakhstan.

Materials and methods. The work is based on the results of a literature review from databases such as PubMed, Scopus,
Google Scholar, Cyberleninka, and e-Library, using keywords like "pneumococcal infection,” "pneumococcal pneumonia,”
"interdisciplinary approach,” "prevention,” and others.

Results. Pneumococcal infection is one of the leading causes of morbidity and mortality among children, especially in
developing countries. The implementation of an interdisciplinary approach, involving the collaboration of pediatricians,
infectious disease specialists, epidemiologists, mid-level healthcare workers, and social workers, has proven effective in
reducing morbidity and mortality from pneumococcal infection in many developed countries, such as the United States, the
United Kingdom, Australia, and others.

Discussion. An analysis of global experience shows that the implementation of an interdisciplinary approach in the prevention
of pneumococcal infection contributes to increasing vaccination coverage and reducing the incidence rate. It should be noted
that its implementation in Kazakhstan faces several barriers, including insufficient awareness among healthcare professionals,
limited resources, and low vaccination adherence among the population.

Conclusions. The interdisciplinary approach is a key aspect of the global fight against infectious diseases. In the Republic of
Kazakhstan, the interdisciplinary nature of pneumococcal infection prevention is still in its early stages. The implementation
of interdisciplinary strategies in our country requires strengthening specialized knowledge and coordination within the
healthcare system, as well as improving vaccination monitoring to enable scientific research on the impact of vaccination on
morbidity and carriage.

Keywords: Pneumococcal infection, pneumococcal pneumonia, prevention, interdisciplinary approach.
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MEX/MCLMILIMHAPHBIHA I0X0/, B IPO®H/IAKTUKE THEBMOKOKKOBOH HHOEKLIMH:
MEXIYHAPOJHBIN ONBIT

BBepeHue. [[HeBMOKOKKOBasi MHQEKIUA OCTAaeTCs 04HOM U3 3HAYMMBIX NP06JieM 06111eCTBEHHOT 0 3[ipaBOOXPAaHEeHHs BO BCEM
mupe [1]. [Io fanHbIM BceMupHOM opranusanuu 3ipaBooxpaHeHus (2022), exxeroZHo B MUpe OT IHEBMOHUHU YMUPAET OKOJIO
740 180 feTell [0 NMATH JieT, 4YTO cocTaBasgeT 14% ciyyaeB cMepTesbHBbIX MCXOAOB B JaHHOW Bo3pacTHOM rpymnne. Yto
KacaeTcs JileTell B Bo3pacTe OT OZHOTO roZia [0 MATH JIET, TO Ha JIOJII0 THEBMOHUH NpuxoauTcst 22% Bcex cydaeB cMepTH [2].
Lenb uccaenoBanms. [[poaHaIu3npoBaTb MUPOBOH ONBIT BHEAPEHHUS MEXJUCIUIIMHAPHOTO NMOJAX0/a B MPOodUIaKTHKe
THEBMOKOKKOBOM MH}EKIMH, a TAKXKe OLleHUTh IePCIeKTUBY NPUMeHEeH s JJaHHOT 0 MpuHIuna B Peciy6sivke KazaxcraH.
MaTtepuajibl 1 MeTOAbl UCC/IeJOBaHMA. B 0CHOBY paboTHI MOJIOXKEHBI pe3yJIbTaThl 0630pa HAYYHOH JIMTepaTyphl B 6a3ax
Pubmed, Scopus, Google Axagemusi, Cyberleninka u e-Library ¢ ucnosb3oBaHMeM TaKMX KJ/IIOUEBBIX CJIOB, Kak
«ITHEBMOKOKKOBasi MHQEKIHUA», «THEBMOKOKKOBas IHEBMOHUS», «MEXANCLHUIIMHAPHBIA MOAX0J», «HPOPUIAKTHKA» U
Jpyrue.

Pe3ayabraThl. [lHEBMOKOKKOBasE HHOEKIUS ABJISETCI OJHON U3 OCHOBHBIX PUYUH 3200/1€BAEMOCTH U CMEPTHOCTHU CpeJy
JleTel, B OCOOGEHHOCTH B pa3BUBAIOIIMXCA CTpaHaX. BHeJpeHHe MeXAMCIMIJIMHAPHOIO MOJAX0Ja, BKJ/IOYAIOLIETO
B3aMMOJEHCTBHE MeJUaTpoB, MHQPEKIMOHUCTOB, 3MHJEMHOJIOIOB, CPeJHEro MeJUIMHCKOrOo IepcoHasa, COLHATbHBIX
paGOTHHKOB, NMOKa3bIBaeT CBOI 3((EKTHUBHOCTb B CHIKEHHWU 3a60/1€eBa€MOCTH M CMEPTHOCTH OT HHEBMOKOKKOBOH
MH}EeKI UM BO MHOTMX Pa3BUTHIX CTPaHax, Takux Kak ClA, Besmko6pruHaHus, ABCTpaius U ApyTHe.
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OGcyxaeHne. AHaJIM3 MUPOBOIO OMbITA MMOKA3bIBAET, YTO BHEJApPEHHE MEX/JUCIHUIIMHAPHOTO MOJAX0Ja B MPOQUIAKTHKE
MHEBMOKOKKOBOM WHQEKI[MU CIOCOGCTBYET MOBBILIEHHWI0 OXBaTa BaKLMHAIMEH U CHIKEHUIO yPOBHSI 3a60/1eBaeMOCTH.
Cineayet oTMeTuTb, YTO B KasaxcTaHe ero peaju3aliusi CTaJKHBAaeTCs C PsZOM GapbepoB, BKJ/IOYas HEAOCTATOYHYIO
OCBEIOMJIEHHOCTb MEeJHUIMHCKUX PAaGOTHUKOB, OTPAaHUYEHHbIE PECYPChI U HU3KYIO MPUBEPKEHHOCTb K BaKIMHALUU CpeH
HaceJIeHHUS.

3akiioueHre. MexUCUUIIMHAPHBIN MOAXO0J SIBJSIETCS KJIIOYEBBIM acleKTOM B I/106ajJbHON 60pbOe ¢ MHGEKIIMOHHBIMU
3a6osieBaHUsIMU. B Pecniy6/1nke KazaxcTaH Mex/JUCHUIIMHAPHBIN XapaKTep NpodUIaKTUKH MHEBMOKOKKOBOU HHPEKIUU Ha
JIAaHHOM 3Tale HaXO/JUTCs B Havyajie CBoero nyTH. [[puMeHeHHe MeXAUCLUIIMHAPHBIX CTPATerUi B Halllell cTpaHe TpeGyeT
YKpemyieHus1 NpoQUIbHbIX 3HAHUM M KOOPAMHAIMM B paMKax CHCTeMbl 3JpaBOOXpPAaHEHMs, YJIY4IIEeHUs MOHUTOPHUHTA
BaKIMHAIIMH, TO3BOJISIONLEr0 MPOBECTH HAYYHOE UCC/Ie/J0BaHHE M0 U3YYEHUIO BJIUSIHUSA BaKI[MHAIIMK Ha 3260J1eBaeMOCTb U
HOCHUTEJILCTBO.

KinroueBbie cioBa: [ITHeBMOKOKKOBasi MHQEKIMSI, MTHEBMOKOKKOBasi MHEBMOHHs, NPOPUIAKTHKA, MEXUCIHUNIUHAPHbBIN
MOJXO0/,
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ITHEBMOKOKK MH®EKIIMACBIHBIH AJIABIH AJ1TYbIHAAFbI HHTEPAUCOUIIIMHAPJIBIK TOCLJI:
XAJIBIKAPAJIBIK TOXKIPUBE

Kipicne. [ITHeBMOKOKK WHGEKIHUSACH ajeMJAeTi JeHCAyJblK CaKTay cajJacblHbIH MaHbI3/bl MacesesepiHid, 6ipi GoJibin
Tabb1agbl [1]. JyHUeKy3UIiK AeHcay IblK caKTay YABIMBIHBIH (2022) MasiMeTTepi O0HBIHIIA, dJIeM/le XKbIT CalbIH 5 KacKa
Jedinri OananapnblH maMaMmeH 740 180-i nmHeBMOHUsAAAH KaWTbIC 06oJiafibl, GYyJ OCBI 3Kac TOOBIHBIH 6JIM-XKIiTiM
argannapbiHbl, 14%-bIH Kypaiabl. 1 kactaH 5 jkacka JeHiHri OGanasap apacblHZa NHEBMOHHMS 6apJblK eJiM
JKaFZjalJapbIHbIH 22%-bIH Kypaiasel [2].

3epTTeyaiH, MakcaTbl. OJieMAIK TIXipuOeJe NHEBMOKOKK HWHQEKIUACBIHBIH, a/[blH aly YUIiH KOJIJaHbLIAThIH
WHTEPAUCLUMIIMHAPJABIK, Tocinai eHrisyai Ttangan, Kasakcran Pecny6GaukacbiHga O6yJl HOPUHOUNTIH - KOJIJAAHBLIY
NepCrneKTUBAChIH 6aFajay.

Martepuangap MeH aaicrep. Kymbic Herisingme Pubmed, Scopus, Google Axagemus, Cyberleninka >xaHe e-Library
6a3ajiapblHAAFbl FBUIBIMHA 9/e0HeTTepre II0Jy HOTHXKeJiepi aslbIHFaH, «IHEBMOKOKK HWHQEKIHUAChI», «ITHEBMOKOKK
MMHEBMOHMUSChI», «UHTEPAUCIUIJIMHAPJIBIK TOCLI», «THEBMOKOKK MHQEKLMACBIH a/IZIbIH aly» *XKoHe 6acKa Jia KiJIT ce3jep
KOJIJaHbLJ/ibI.

Hatmxkesiep. [ITHeBMOKOKK MHeKuuscel 6ajsanap apacblHAA aypyLIaHJbIK MeH eJiM-XKiTiMHIH Heri3ri cebenTepiHiH 6ipi
6oJIBIN TaOBLIAZBI, dcipece Aamyiubl enaepze. IleguaTpsap, HHPEKIUOHUCTTEP, SMUEMHOJIOTTAP, OPTA MeAUIUHABIK,
KbI3METKepJiep, 9/IeyMeTTiK KbI3MeTKepJiep apacblHAAFbl ©3apa 9peKeTTEeCTIKTI KAMTUTBIH UHTePAUCLHUIIJIMHAPJIBIK, TACIIAI
€HTi3y MTHEBMOKOKK MHQEKIMAChIHAH aypYyIIAHABIK MeH eiM-xkiTiMai Temengetyae AKIL, Yabi6pruTanus, ABCTpaius KoHe
6acka J1a JaMbIFaH eJiJiep/ie TUIMATITiH KepceTKeH.

TanKbl1ay. OJieMAIK TOXKipHbe aHa/IU3i KepCeTKeHIeH, THEBMOKOKK MH(EKIUACHIH aJI/IbIH a1y CaJacblH/1a apaJibIK CajlaJibIK
TacinAl eHrizy BakLMHALWSHBIH KAMTbLIYy JeHreliH apTThIpyFa *KoHe aypyllaHJbIK, AeHIeliH ToMeHAeTyTe bIKNaa eTexi.
KasakcTaHza OHBIH ’Ky3ere acblpbliybl GipKaTap KeJeprijepre Ke3jeceZi, oJiapAblH illiHAe MeAULUHAJBIK,
KbI3MeTKepJIepAiH »KeTKiJiKci3 aKknapaTTaHybl, LIEKTeyJ/i pecypcTap MeH XaJblK apacblHJa BaKLWHAlUsFa JereH TeMeH
cepImiH 6ap.

KopbITbIHABL. UHTEepAUCLUIJIMHADPIBIK, TACIT MHPEKIUSBIK aypyJlapMeH KypecTeri »kahaHAblK MaHbI3/ibl aCEKT 6OJIbII
TabbL1abl. KazakcTtaH Pecny6iukacbiH/ja THEBMOKOKK UMHQEKLIUSACHIH al/iblH aly YIUiH HHTepAUCLUIJIMHAPJBIK TOCINAIH
JlaMybl aJ1i 6acTankpl KeseHJe. MHTepAuCHUMIIIMHAPJIBIK CTpaTerysapApl eyiMisfie KoJaHy JAeHcayblK caKTay XKyHheciHzae
Kacibu 6isniMAep MeH yisiecTipy i KylleHTyAi, BaKLMHAL Sl MOHUTOPHUHTIH XKaKCcapTy/bl, BaKLMHALUSHbIH aypyLIaH/bIK 1eH
TacbIMaJlJlayFa 9cepiH 3epTTEeUTIH FbIIBIMU 3epTTeYJIep )KyprisyAi Tasan eTezi.

Tyiinai cesaep: [ITHeBMOKOKK UH(EKLIUSCH], THEBMOKOKK THEBMOHMUSICHI, aJI/IbIH a1y, UHTePAUCLUIJIMHAPJIBIK, TOCIJI.

Introduction. Pneumococcal infection (PI) remains one of the major public health issues worldwide [1]. Pneumococci cause a
wide range of diseases, from sinusitis and otitis media to life-threatening conditions such as pneumonia, bacteremia, and
meningitis [3]. According to the World Health Organization (WHO) (2022), approximately 740,180 children under five years
of age die from pneumonia annually, which accounts for 14% of all deaths in this age group. When discussing children aged
one to five years, pneumonia accounts for 22% of all deaths [2].

Official statistics indicate that up to 70% of all pneumonias, about 25% of otitis media cases, 5-15% of purulent meningitis
cases, and approximately 3% of endocarditis cases are caused by S. pneumoniae.

Pediatric pneumococcal infection is an increasing concern among pediatricians, particularly in countries with low adherence
to the scheduled pneumococcal vaccination program. The disease is associated with significant morbidity and mortality in
young children, especially those under the age of two [4]. In recent decades, there has been a trend toward implementing
interdisciplinary and patient-centered approaches in the fight against infections, including pneumococcal infection [5].
Objective. To analyze the global experience of implementing an interdisciplinary approach in the prevention of pneumococcal
infection, as well as to assess the prospects of applying this principle in the Republic of Kazakhstan.

Results. To achieve a reduction in morbidity and mortality caused by pneumococcal infections (PI), vaccines against
pneumococcus have been developed over many years. These vaccines have proven highly effective in reducing the spread of

136



NO1(47) 2025 GTU3MONY/ILMOHONOrMA 2

the bacteria and the development of related diseases, leading to a significant decrease in mortality, particularly in developing
countries. Two types of vaccines have been developed in this regard: pneumococcal polysaccharide vaccines (PPSV) and
pneumococcal conjugate vaccines (PCV) (Figure 1). However, significant challenges remain, primarily due to the phenomenon
of serotype replacement, multidrug resistance, and high production costs for conjugate vaccines [6].

[ Conjugate vaccines %

PCV7 (Prevnar®, Pfizer) -

PCV10 (Synflorix®, _ :
GlaxoSmithKline) 1 --PPSV14
PCV10 (Pneumosil®, Serum Pneumococcal '~ - PPSV23 (Pneumovax®23, MS)
Institute of India) vaccines

PCV13 (Prevnar 13®, Pfizer) - -

PCV15 (Vaxneuvance®, MSD) - - -

1

PCV20 (Prevnar 20®, Pfizer) -

Figure 1 - Types of pneumococcal vaccines registered worldwide

Innovative developments in medicine can be productive only when using a comprehensive multidisciplinary approach. The
solution to modern challenges in medical science requires new approaches and solutions [7].
The multidisciplinary approach, like the creation of multidisciplinary teams, involves the participation of many specialists
working on one problem, one patient. Moreover, the number of participants in the team can be limitless, utilizing resources
from social services, instructors, psychologists, etc. However, there is no unification of opinions, and barriers such as
methodological, deontological, and scientific-disciplinary boundaries may hinder success. In contrast, the principle of
interdisciplinarity implies the integration of knowledge and concepts to develop an effective solution to a problem [8].

The expansion of the role of mid-level medical personnel in the context of the interdisciplinary approach to the prevention of
pneumococcal infections is currently viewed not only as a way to address the staffing shortage but also as a tool for optimizing
the use of working time. Organizational solutions related to the expansion of the functions of mid-level medical staff are
currently most common in healthcare organizations providing primary healthcare services: preventive work with the
population, routine management of patients with chronic diseases, and vaccination organization. The widespread adoption of
this experience requires the development of new regulatory documents defining the technologies for transferring some
medical functions to mid-level staff. The effects of implementing such models to address staffing shortages should be assessed
at the level of specific healthcare organizations [9, 10].

Modern approaches to treatment require a new attitude towards the patient, who is now seen as an active and equal participant
in the process. Unlike the previous "doctor-patient” models based on a paternalistic approach, where the doctor made all the
decisions for the patient, today the focus is on patient-centered care and personalization. However, this is not always viewed
unambiguously by both specialists and the patients themselves. This principle reveals an insufficient coverage of the extended
knowledge base of general practitioners, pediatricians, infectious disease specialists, and others regarding the effectiveness of
vaccination. According to WHO data from 2015, pneumococcal pneumonia led to 2.6 million deaths, accounting for 15% of all
pneumonia-related deaths. The rates of morbidity and mortality are higher in developing countries than in industrialized
nations. It is worth noting that the highest number of fatalities is observed in Africa and Asia [11].

Despite the fact that the need for the division of responsibility between the doctor and the patient is enshrined in the Code of
the Republic of Kazakhstan "On the Health of the People and the Healthcare System" dated January 13, 2025, No. 157-VIII [12],
in practice, this remains largely a theoretical concept. Involving the patient in the decision-making process regarding their
health requires a change in views on responsibility and management in healthcare, not only with respect to non-communicable
diseases [13], but also with regard to bacterial and viral pathologies. In the new approach, the patient becomes part of the
medical team and bears responsibility for the treatment outcomes. For the successful implementation of this model, it is
important that the patient is not isolated from the process, but participates in decision-making, which requires a real balance
and interaction between the patient and the medical staff [14, 15].

Pneumococcal infection is also the subject of active preventive actions in the United States. The national vaccination program
includes recommendations for the vaccination of children, as well as elderly individuals and people with weakened immune
systems. Pediatricians, infectious disease specialists, nurses, and other public health professionals participate in the prevention
of pneumococcal infections based on an interdisciplinary approach and develop comprehensive strategies at local and national
levels. Vaccination programs are coordinated using data from epidemiological reports that investigate vulnerable groups and
methods of infection spread [16, 17].

According to Australian authors (2024), interdisciplinary teams in Australia actively develop and implement programs to raise
awareness about pneumococcal infection among various population groups, including indigenous communities. In Australian
awareness models, individual teams include epidemiologists, sociologists, healthcare workers, and social workers. Special
attention is given to developing appropriate programs. Vaccination programs are adapted to cultural features and language
barriers. Local community members are more likely to accept similar educational and preventive programs initiated by them.
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Accordingly, these specifications suggest that such an approach is effective. After the introduction of this vaccination program,
the incidence rate in these communities decreased [18].

The United Kingdom also uses an interdisciplinary approach in the prevention of pneumococcal infection [19].Since 2006, the
United Kingdom and Northern Ireland have had a national vaccination program for children against pneumococcal infections.
However, it should be especially emphasized that on January 1, 2020, the United Kingdom became the first country to transition
from a 2+1 vaccination schedule to a 1+1 national immunization schedule for infants with the 13-valent pneumococcal
conjugate vaccine (PCV13) at 12 weeks and 1 year of age [20]. English researchers, including Streeter, A. ]. and others, consider
this change in the vaccination schedule to show equally positive results in the conducted vaccination efforts. The national
program in this country covers not only children but also other vulnerable groups of the population, including elderly
individuals and people with chronic diseases. An important aspect is the participation of various specialists: pediatricians,
nurses, social workers, and educational institution representatives. Healthcare workers actively involve parents and guardians
in the decision-making process regarding vaccination, which helps increase awareness and trust in vaccines. Additionally,
medical institutions regularly monitor the incidence rate and vaccination effectiveness [21]. We share the author’s position on
expanding the responsible parties involved in enhancing adherence to pneumococcal vaccination, with the possibility of
adjusting the vaccination schedule.

When discussing the prevention of pneumococcal infections (PI) in the Republic of Kazakhstan, which began to actively develop
with the introduction of the 13-valent conjugate vaccine (PCV13) into the National Immunization Schedule in 2010, the country
implemented a phased introduction of the 13-valent vaccine [22]. It should be emphasized that currently, vaccination against
PI is mandatory for all children from 2 months of age and follows the 2+1 schedule: two doses at 2 and 4 months, followed by
a third dose at 12-15 months [23]. Having studied the latest data from statistical collections of Kazakhstan (2023), it is
encouraging to note that the implementation of pneumococcal vaccination has significantly reduced the incidence and
mortality from pneumococcal pneumonia, meningitis, and other severe infections [24]. However, the level of PI vaccination
coverage at the level of primary healthcare still leaves a number of unresolved issues, particularly regarding low levels of
adherence among parents and the adult population.

In the Republic of Kazakhstan, several types of pneumococcal vaccines have been registered, including both conjugated and
polysaccharide types (Figure 2). These vaccines are an essential tool in the prevention of diseases caused by Streptococcus
pneumoniae, which help reduce morbidity and mortality, especially among children under 2 years of age, as well as elderly
individuals over 65.

Introduction of

Introduction of PCV10 (Synflorix)
PCV13 (Prevnar 13) Introduction of into the National Registration of
into the National PPV23 (Pneumovax Immunization Vaxneuvance, the 20-
Vaccination Schedule 23) for Adults Schedule valent vaccine
2010 2010 2010 2023

| ] ] | >

Figure 2 - Timeline of the Practical Application of Pneumococcal Vaccines

In 2023, the Ministry of Health of the Republic of Kazakhstan registered the 20-valent pneumococcal vaccine (Vaxneuvance
20), although it has not yet been used in practical healthcare. In this regard, Kazakhstan became the first country in the
European Economic Union region, Central Asia, and the Caucasus to register this vaccine. The new vaccine provides the
broadest coverage of pneumococcal serotypes among all available conjugated vaccines, protecting against 20 strains
of Streptococcus pneumoniae [25].

Discussion. After analyzing the above, it can be concluded that Kazakhstan offers a wide range of vaccines, including both well-
established and the newest products, which ensures more effective prevention of pneumococcal infection and covers a broad
spectrum of pneumococcal serotypes, thereby increasing the effectiveness of immunization and reducing morbidity among the
population. The fight against pneumococcal infections, particularly among children, remains a priority issue in public health.
However, pediatricians and general practitioners do not show adequate interest in improving the practical application of
vaccines.

Regarding the implementation of an interdisciplinary approach in the prevention of pneumococcal infection in the Republic of
Kazakhstan, it should be emphasized that this principle of integration has been adopted as a cornerstone in the national
healthcare program. Interdisciplinary coordination of actions by various specialists in one direction can ensure the full
functioning of the system, including elements of deepening and developing interaction between doctors of different specialties,
as well as various levels of qualified medical staff and physicians; epidemiologists, and pharmacists in the rational use of
medications against pneumococcal “aggression.” Public health organization leaders continue to optimize interactions between
different healthcare sectors, including medical-social services and the disease prevention system. Special attention should be
given to the widespread implementation of a patient-centered approach, involving patients in decision-making about
prevention and the active use of resource-saving technologies in outpatient healthcare organizations.

Conclusions. As a result of studying and synthesizing various scientific perspectives on the integration of different disciplines
in the prevention of pneumococcal infection, it can be concluded that the interdisciplinary approach is a key aspect in the global
fight against infectious diseases.
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As evidenced by international practices, effective collaboration between pediatricians, general practitioners, mid-level medical
staff, and public health specialists yields positive results in addressing the problems of prevention and disease control.

In countries with highly developed healthcare systems, such as those in Western Europe and the United States, interdisciplinary
vaccination programs are successfully implemented to increase coverage and reduce the incidence of pneumococcal infections.
It is important to emphasize how relevant and beneficial the integration of knowledge across various fields is in addressing
global epidemiological challenges. Only through such interaction can long-term, sustainable, and improved strategies for
tackling global health challenges, including the prevention and control of infectious diseases, be developed.

In Kazakhstan the interdisciplinary nature of pneumococcal infection prevention is still in its early stages. However, several
steps have been taken to improve the interaction between medical and epidemiological services. This is essential for effective
disease monitoring and tracking. It is important to note that the implementation of interdisciplinary strategies requires
strengthening specialized knowledge and coordination within the healthcare system, improving vaccination monitoring, and
conducting scientific research on the impact of vaccination on disease incidence and carriage. Thus, the integration of
disciplines in the prevention of pneumococcal infection in Kazakhstan will bring new meaning to methods and tools for
prevention. In the long term, this will lead to improved public health outcomes.
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