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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Blood banks play a fundamental role in
healthcare systems, ensuring the availability of safe blood for
transfusions. However, the fragmentation of information systems
in Peruvian blood banks limits the traceability and efficiency
of donor data management. This study aims to evaluate the
perception of healthcare professionals regarding the need for an
interoperable information system for blood banks.

Methods: A cross-sectional study was conducted in public
(MINSA), social security (ESSALUD), and private sector
blood banks in Lima, Peru. A structured survey was applied to
65 professionals to assess the current status of their information
systems, perceived limitations, and their acceptance of a new
interoperable platform. The data were analyzed using descriptive
and inferential statistics.

Results: Most participants (85%) reported having an
information system, but only 22% confirmed its interconnection
with other blood banks. Furthermore, 97% supported the
implementation of a new system with a centralized database for
donor traceability. The main barriers identified were insufficient
network infrastructure (43%) and budget constraints (31%).

Conclusion: The results highlight the urgent need for an
interoperable information system in Peruvian blood banks. Its
implementation could enhance efficiency, reduce redundant
testing, and improve transfusion safety. Future research should
focus on feasibility assessments and policy recommendations.

Key words. Blood Bank, interoperability, blood donors,
serology reactive donors.

Introduction.

Blood donation is an essential activity for health systems,
as it guarantees the supply of blood components necessary
for transfusions and other medical treatments [1]. However,
in many developing countries, the culture of donation is not
yet sufficiently rooted. In America, it is estimated that only
67% of donors are voluntary and unpaid, while in Europe this
figure rises to 93%. This gap reflects a significant challenge in
promoting altruistic donation, especially in low- and middle-
income countries [2].

In addition to the low rate of voluntary donation, blood
banks face another critical problem: the detection of serology-
reactive donors. In Peru, studies carried out in hospitals such as
Daniel Alcides Carrion and Maria Auxiliadora have identified
considerable seroprevalences of infections such as HIV,
hepatitis B and C, HTLV I-11, syphilis and Chagas disease [3,4].
This situation not only compromises transfusion safety but also
generates significant economic losses due to the discarding of
contaminated blood units.

In this context, the implementation of interoperable computer
systems in blood banks is presented as an innovative solution
to improve donor traceability, reduce the risks associated
with blood transfusion and optimize available resources [5].
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Interoperability in health allows the secure and efficient exchange
of information between different institutions, facilitating donor
monitoring, early identification of infections and the integration
of clinical data in real time [6].

The implementation of computerized systems in blood
banks has significantly improved efficiency, accuracy and
safety. Successful experiences include the Macau Integrated
Blood Banking System (SIBAS), which optimized workflows
and operations for over five years [7]. Computer-assisted self-
interviewing (CASI) has improved donor screening by increasing
disclosure of risk behaviors and reducing errors [8]. During the
COVID-19 pandemic [9], a patient blood management system helped
optimize blood utilization and maintain transfusion safety [10].

In Peru, the absence of a unified system that interconnects all
blood banks represents a barrier to the efficient management
of blood donation and transfusion. The development of a
centralized information system would not only benefit blood
banks but would also strengthen public health strategies through
early identification of communicable diseases and integration
with other information platforms, such as the national registry
of identification of Peru which is the Registro Nacional de
Identificacion y Estado Civil (RENIEC) and the Integral Health
Insurance: Seguro Integral de Salud (SIS) [11]. In this way,
transfusion safety and the efficiency of the whole health system
could be improved.

Based on these considerations, the present study aims to
evaluate the need for an interoperable computer tool in blood
banks in Peru from the perspective of medical technologists,
identifying the challenges, benefits and opportunities that its
implementation could represent.

Methodology.

Type of study: The present study had a quantitative,
descriptive and cross-sectional approach. We sought to analyze
the perception and opinion of medical technologists about the
implementation of an interoperable computer tool for blood
banks in Peru.

Study design: A non-experimental cross-sectional design
was used, since the data was collected at a single moment and
without manipulating the study variables. This design made
it possible to describe the current situation in blood banks
regarding the use of computer systems and the acceptance of an
interoperable tool.

Population and sample: The study population was made up
of medical technologists who work in blood banks of type II
hospitals affiliated with the Sociedad Peruana de Hemoterapia y
Banco de Sangre (SPHBST) in Lima. The sample was selected
through non-probabilistic convenience sampling, due to the
availability of time and access of the participants. A total of
65 participants were obtained from the health sectors: Seguro
Social de Salud (ESSALUD), Ministerio de Salud (MINSA)
and the private sector.
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Inclusion and exclusion criteria:

Medical technologists from the blood bank area who had more
than one year of experience in their service were included in the
study. These participants were selected due to their knowledge
and experience managing computer systems in blood banks,
which ensured an informed opinion on the need and feasibility
of a computer tool for interoperability. Medical technologists
with less than one year of experience in the Blood Bank area
were excluded from the study, as their limited time in the service
could affect the quality and relevance of the responses regarding
the implementation of a specialized IT tool.

Study variables:

The assessment of the need for an interoperable IT tool was
established as the main variable. It was operationally defined
as the opinion of medical technologists regarding the expected
characteristics and benefits of a computer system that facilitates
interoperability between blood bank services.

Dimensions and indicators:

* Opinion on the current system: Availability, modernity and
ease of access to the current computer system.

* Requirements for an ideal IT tool: Scope of the database
(national or regional), sector involved (public/private), agency
in charge.

* Key aspects of interoperability: Access by DNI, demographic
and biological information, registration of donation attempts.

« Difficulties in implementation: Technological limitations,
internet connection, conflict of interest, budget.

Data collection techniques and instruments:

Since the objective of this research work is due to a social
phenomenon, a survey was used, which is defined as a set of
questions that will allow us to evaluate the objectives of a
research work. In this case, the survey was conducted through
Google Forms, after evaluation by experts regarding its content.
Email was used as a means of sending the survey to the
participants.

Procedures and data analysis:

The data collection process began with the preparation
of the questionnaire, which was subjected to validation by
three expert judges in the area, who worked in the hospitals:
Rebagliati, Instituto Nacional del Nifio and Instituto Nacional
de Enfermedades Neopléasicas (INEN). After validation,
approval of the questionnaire was obtained and requested
access to the WhatsApp group of the Sociedad Peruana de
Hemoterapia y Banco de Sangre, where the president authorized
the participation of the researcher. In this group, the objective of
the study was explained and the members' support in completing
the survey was requested.

Additionally, to expand the coverage of the sample, social
networks such as Facebook and Instagram were used, as well
as in-person visits to different blood donation points such as
the main shopping centers in the city of Lima, the capital city,
among them La Rambla, Santa Anita Mall and Jockey Plaza.
After an arduous collection process, the questionnaire was
closed after two months on July 15 with a total of 65 participants
from three health sectors: ESSALUD, MINSA and the private
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sector. Subsequently, the information was organized, and data
analysis was carried out by creating two-dimensional tables and
bar graphs to present the results in a clear and understandable
manner.

Ethical considerations:

Considering the regulations established in the Declaration
of Helsinki, the confidentiality of the medical technologists
surveyed was respected. Access to any medical history of
carrier donors was not required, thus guaranteeing compliance
with ethical principles in the research.

Results.

The analysis of the survey applied to medical technologists
working in the Blood Bank area shows that most services
have a computer system for the registration of donors reactive
to serology (85%). However, only 22% of those surveyed
indicated that their system has interconnection with other Blood
Bank services, which shows a limitation in interoperability.

Regarding the need for a new IT tool, 97% of participants
considered its implementation beneficial, with 94% supporting
a national database and including both the public and private
sectors (95%). Furthermore, the majority agreed that the national
blood bank program: Programa Nacional de Hemoterapia y
Bancos de Sangre (PRONAHEBAS) should oversee monitoring
and registering the database (94%) (Table 1).

Finally, the main difficulties with the implementation of a
new interoperability system were identified, the most frequent
being the lack of an adequate computer network (43%) and
poor Internet connection (31%). Other barriers mentioned
were conflicts of interest (23%) and budget availability (3%).
These findings highlight the need to optimize the technological
infrastructure and adequately manage resources to guarantee the
effectiveness of the proposed tool (Table 2).

Discussion.

The results of this study reflect the current situation of the
computer systems used in Blood Bank services in various
health sectors in Lima, as well as the perception of professionals
regarding the need for an interoperability tool. Both key
strengths and deficiencies were identified, which can serve as a
basis for the design of future optimization strategies.

One of the most significant findings was that 85% of
participants indicated that their services have a computer
system to manage serology-reactive donors. However, only
22% reported that these systems are interconnected with other
Blood Banks. This lack of interoperability represents a critical
limitation, as it can generate redundancies in records and make
donor traceability difficult. Previous studies have shown that
interoperability between information systems, especially in
blood banks, contributes significantly to transfusion safety
and optimization of resources [12,13]. A notable example
is the Aragon Blood and Tissue Bank in Spain, which has
implemented an innovative management system based on an
advanced mathematical algorithm, which has optimized blood
processing, improved the management of blood products and
reduced waste [14].

Regarding the modernity and accessibility of the systems, 83%
and 88% of the participants, respectively, considered that their
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Table 2. Discrepancies in managing a new computer tool.

Alternatives / Health Sector MINSA ESSALUD PRIVATE ;"tal v

1 | Computer network system 14 12 2 28 43%
2 |Poor internet connection 14 5 1 20 31%
3 Conflict of interest 9 4 2 15 23%
4 Budget under consideration 2 0 0 2 3%
Total 39 21 5 65 100%

current platforms are modern and easily accessible. In Cuba,
for example, an instrument was developed to evaluate the
implementation of a computer system in the national network
of blood banks, which resulted in significant improvements in
the quality and efficiency of the processes [15]. In the Peruvian
context, it has been identified that type II blood banks operate
with isolated information systems, which leads to an inefficient
use of resources and time. Previous research determined the
necessary conditions to develop a proposal for interoperability
between these systems, underlining the importance of sharing
information, especially about donors and the inventory of blood
units, to facilitate their distribution in emergency situations [16].

Regarding the acceptance of an interoperability tool, 97% of
the participants expressed their support for the implementation
of a database of donors reactive to serology, which coincides
with previous findings [17]. At the international level, the World
Health Organization (WHO) has published guidelines for the
implementation of quality systems in blood establishments,
emphasizing the importance of traceability and information
management from donor recruitment to transfusion to patients
[18].

Furthermore, 94% of the participants considered that
PRONAHEBAS should be the entity responsible for the
supervision and registration of the database, which underlines
the need for a clear regulatory framework and the active
participation of government entities in the management of
this information. The implementation of robust computer
systems for data management of donors, recipients, inventories,
laboratory tests and transfusion records has been shown to
improve efficiency and accuracy in inventory management and
traceability of blood units, but they always require an institution
to guide and regulate these processes [19].

In relation to the geographical scope of the database, 74% of
respondentsrejected the idea ofa platform limited to Metropolitan
Lima, while 95% supported a database that includes both the
public and private sectors. This suggests that Blood Bank
professionals perceive that national and multisectoral coverage
is essential to optimize transfusion safety and avoid unnecessary
repetition of tests in different health institutions [20].

Regarding possible obstacles to the implementation of the IT
tool, the main factor identified was the lack of an adequate IT
network system (43%), followed by a poor internet connection
(31%) and conflicts of interest (23%). The lack of technological
infrastructure has been previously documented. For example,
Elhaj noted a lack of modelling of key aspects, such as blood
component preparation, serological testing, and transfusion
safety, which could lead to inefficiencies and risks in healthcare
[21]. Without clear and detailed documentation of these
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processes, the optimization of management in blood banks is
seriously limited.

This study has some limitations, including the small sample
size and the application of self-administered surveys, which
could generate selection and response biases. However, the data
obtained are valuable to guide future approaches and analyses
on interoperability tools and software in blood banks.

In conclusion, the findings of this study highlight the
importance of moving towards the interoperability of computer
systems in blood banks. This would not only improve efficiency,
security and quality in information management, but would also
optimize the processes related to blood donation and transfusion
in a country like Peru. The implementation of interoperable
and robust systems is essential to ensure effective and safe
management of blood resources.
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