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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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FOR THE IMPLEMENTATION OF AN INTEGRATED INFORMATION SYSTEM
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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 Carrión and María Auxiliadora have identified 
considerable seroprevalences of infections such as HIV, 
hepatitis B and C, HTLV I-II, 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]. 

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 
Identificación 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 Niño and Instituto Nacional 
de Enfermedades Neoplásicas (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 

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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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 
respondents rejected the idea of a 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 

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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