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PE3IOME, ABSTRACT

The presented here systematic review is conducted to examine and summarize research,
developments and technical characteristics of selected software solutions in the area of Bulgarian
medical software field. Key findings indicate that developments in the field of medical software are
sparse, with a limited range of focus and research methodologies. Greater effort using empirical
research approaches is necessary for the improvement of current research in medical software
certification. Bulgarian medical practice is recognized and proved as a professional and correct, but
still there are some lacks like computer investigations and statistical backgrounds, as well digitized
results for lots of rare and not so popular diseases, regardless of the enormous database of paper
records, lack of suitable software solutions and experts to work with. We have searched and
analyzed these problems, and based on the results we have developed specialized software systems
for different purposes and research areas (Ukr.z.telemed.med.telemat.-2011.-Vol.9,Ne2.-P.204-211).
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CUCTEMHbBIV OB30P MEOVLUMHCKMX NMPOrPAMMHBIX MPOOYKTOB B BEONMTAPUM

New Bulgarian University, Sofia, Bulgaria

OaHHbIi 0030p npegHasHavyeH Ans uccnegoBaHust M 060OLEeHMs Hay4yHO-UCCNeaoBaTENbCKUX
OaHHbIX U TEXHUYECKUX pe3ynbTaToB UCMOMb30BaHUS psifa NPorpaMMHbIX peLleHnid, UCMoMb3yeMblX
B CUCTeEMe 3apaBooxpaHeHns bonrapmun. KntoueBbiM acnekTom siIBNSIETCS CTPEMUTENBHOE pa3BuTme
MeOMLIMHCKOro NporpaMMHoro obecneyeHnst Ha oHe OTCYTCTBUS YeTKoW meTogonorum. CepbesHble
Larn AOMmKHbI ObITb caenaHbl Ans paspaboTkM HaydyHO 06O0CHOBAHHOWM cepTudmrKaLnm MeaNLUHCKNX
NporpaMMHbIX NPUNOXEHWUNA. Bonrapckas cuctema 3[,paBOOXPaHEHUS ABnAeTCA
BbICOKOMPOECCUOHANBHOW, OfHAKO UMeeTcsl psig  Npobnem, CBsI3aHHbIX C  HEeAOCTaTKOM
KOMMNbIOTEPHOW MH(PACTPYKTYpbl, CTATUCTUYECKOrO aHanmu3a, HakomnneHus UMdPOBbIX AaHHbIX
B3aMeH OyMaXHOW [OKYMEHTauuu, HeXBaTKOM KauyeCTBEHHOro nporpaMMHOro obecrneyveHuss u
crneunanucToB anis paboTbl ¢ HUM. B COOTBETCTBMM C BbISIBIIEHHBIMWU acnektamu 1 npobnemammn Mol
npoBenn uccrefoBaHWe, B pe3ynbTate KOTOporo Obino  paspaboTaHo  MeauuMHCKOoe

MynbTu3agaqHoe crneumnanmanpoBaHHoOe nporpaMMHoe obecneyeHune
(Ykp.x.Tenemeg.meq.tenemar.-2011.-T.9,Ne2.-C.204-211).
KnioyoBi crnoBa: TenemeauLmHa, 3MNEeKTPOHHOE 30paBOOXpPaHeHNE, MeauuUmHcKas

I/IH(bOpMaLI,I/IOHHaFI cuctema, 6asa gaHHbIX, nporpaMmmHoe obecneveHune
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OaHni ornsg npusHadeHun [ns JOCNIMXKEHHS W y3aranbHeHHs HayKoBO-AOCHIOHUX AaHuX i
TEeXHIYHUX pe3ynbTaTiB BUKOPUCTAHHSA PSAY MPOrpamMHMX pilleHb, L0 BUKOPUCTOBYIOTLCH Yy CUCTEMI
OXOpOHU 300poB's Bonrapii. KnoyoBMM acnekTtom € CTPIMKUI PO3BUTOK MEeOWYHOro MpOorpamHoro
3abea3neyeHHst Ha Thi BiACYTHOCTI 4iTkoi MeTogonorii. Cepio3Hi KpokM NMoBUMHHI OyTK 3pobneHi ana
po3pobkn HayKkoBOi OOI'pyHTOBaHOI cepTudikauii MeguMyHux nporpaMHux fogatkiB. Bonrapcbka
CUCTEMa OXOPOHW 3[40POB'A € BUCOKOMPOMECIHOW, OAHAK € psag npobnem, nos'A3aHuMX 3
HeJoCTaTHICTIO KOMM'IOTEPHOI iHPPaCTPYKTypUu, CTAaTUCTUYHOIO aHanisy, HakomnuyeHHs UndpoBuMX
AaHuX 3aMmiCTb nanepoBoi OOKyMeHTauii, HegocTayel SKICHOro nporpamHoro 3abesneyveHHs 1
daxisuie gnsa pobotn 3 HumM. BignoeigHO [0 BUSIBNEHMX acnekTiB i mpobnemM My npoBenu



JocnigXeHHs, B pesynbTaTi skoro 6yno po3pobneHe MeauvHe MynbTuM3adadyHe creLianizoBaHe
nporpamMmHe 3abesneyeHHs (YKp.x.Tenemen.mea.tenemar.-2011.-T.9,Ne2.-C.204-211).
KnrouoBi cnoBa: TenemeanumnHa, enekTpoHHa oXopoHa 300poB's, MegnyHa iHhopmaLiiHa cucTema,

6asa gaHux, nporpamHe 3abe3neyeHHst

The field of medical (health) informatics
broadly addresses the cognitive, information
processing, and communication tasks of
medical practice, education, and research by
focusing on the development of computer-
based patient records, decision support
systems, information standards, data
aggregation systems, communication
systems, and educational programs for
patients and health providers. This expanding
field is facing challenges to develop, for
special populations, technology solutions that
acknowledge the unique needs of these
groups [4-5].

Since the introduction of computer
software into the field of medicine in the
1950s, the number of computer programs
deployed in health care has increased. Today
computer software has become essential and
pervasive in many facets of medicine. At the
same time, computer software used in
medicine has evolved from programs of
simple logical processes to computer
programs that are highly complex. Examples
of complex tasks performed by computer
programs currently include controlling safety
critical medical devices, monitoring output of
patient data from devices, calculating
treatment dosage, analyzing patient data, and
making risk assessment and treatment plans.
These computer programs in health care
bring new opportunities of better patient care;
however, they also pose new risks of patient
injuries and death.

To summarize the existing evidence
concerning a treatment or technology e.g. to
summaries the empirical evidence of the
benefits and limitations of a specific agile
method:

- to identify any gaps in current research in
order to suggest areas for further
investigation;

- to provide a framework/background in order
to appropriately position new research
activities.

By definition medical software is a unique
complex of technology (technical resources)
and methods (methods) for permanent
collection, archiving, processing, analysis and
dissemination of specialized data and
information management, used in
biomedicine and health care.

We offer one modern classification of
medical activities where the software
applications ensure new, higher performance,
according to the specialized activity that helps
[1-3]:

1. Diagnosis: identifying the etiology and
pathogenesis of disease in recorded clinical
symptoms - versions of IP-based computer
models and epidemiological studies.

2. Treatment: bidding regimens examples
and expert choice in managing and control of
diseases. Here we can mention various
reminders, dosages, compatibility between
various drugs and pharmacy-tracking tasks,

and control of warehouses of hospital
pharmacy.
3. Screening: mass verification and

registration of selected socially important
diseases, which ensure monitoring of
abnormality or the presence of risk factors in
selected occupational groups.

4. Rehabilitation: regimens to restore and
maintain country health status, based on
"best practices" and epidemiological studies.
5. Prevention: protection against diseases
through  surveillance, establishment of
prognostic information systems and computer
statistics, modeling of epidemics and
pandemics.

6. Statistical and epidemiological studies,
specialized for all levels - from local to
national, which are the basis for developing
information-based management strategies
and health policies.

7. Management - administrative, resources,
knowledge, and all legal and regulating
standardization schemes.
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Figure 1. Quality characteristics of information systems of ISO/IEC 9126

Software solutions.
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We would present a kind of programming
portfolio, consisting of different realized
solutions, developed, implemented and
functioning at the current moment. Depending
on the release year, we have generated lots of
exploitation statistics, opinions and clinical

T R

Homep:

ENexTponHo 3apaeHo Aocve  3aTeocpn  Msxoa

ENEKTPOHHO 3APaBHO AOCHE NO TPYAOBa MeAuLMHa

introduced and starting to work. We will follow
the timeline of the developments, brief
description of special charcteristics, one
screen per software, where and at how many
workstations is introduced and results up to
the current moment (fig.2).
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Figure 2. IS for occupational services Dasian

Information  system for
services Dasian — v.2005.

The information system (IS) is with
remote access, where user activates the
product with generation of unique ID number,
interconnected to the PC's ID. Dasian
performs Export to WORD, spelling and input
check-ups. It is used by one doctor, but it has
1000 patients entered from 12 companies. It

ensures the annually required report,

occupational

guarantees patients safety and follows the
law requirements for safety workplace.

Hospital Information System Svogiq —
since 2006.

Hospital Information System (HIS) is our
bigest solution, introduced into a hospital.
The System works within LAN and Internet,
exports to Word and Excel, checks-up for
correct data input, generates numerous
statistics with charts. It is ensured authorized
entrance through username, password and



digital signature, with different access levels.
HIS Svogiq is based on a module solution
with 4 separated modules connected to one
database. At municipality Svoge there isn't
othet Hospital and the population of 24640
people, determined into 3 main age groups —
under 18 — 4250, between 18 — 64 — 15 500
and above 65 — 2900, is basically registered
and treated by HIS Svogig. For the 5 years
working period there are generated 17 000
Electronic Health Histories and based on the
statistical aparatus, are determined and
evaluated the specific for the region diseases.
In this evidence based way is performed
preventive medicine for the population;
medical doctors have at their disposal the
necessary information to manage the
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One of the fundamental initiatives of the
software is to localize the main
predispositions for this disease based on the
statistic data from Bulgarian patients for 40
years period, the relationship between
treatment and following manifestations of the
disease, sequence of results from a concrete
therapy and other systems reactions and
adaptation.

Imunilog works within LAN and Internet,
exports to Word and Excel, checks-up for
correct data input, generates statistics with
charts and performs authorized entrance
through username, password and digital
signature, with different access levels.

Teleconsult — since 2008.

Telemeconsult is a multilanguage
development, which works within LAN and
Internet, exports data to Word and Excel,
checks-up for correct data input, generates
statistics with charts. The entrance is

medical, administrative, financial and legal

aspects of the hospital and its service
processing (fig.3).

Medical Information System (MIS)
Imunolog — since 2007.

Software solution “Imunolog” is

developed after winning international project
between University Hospital Alexandrovska,
New Bulgarian University and Barcelona
Medical University. That system also
performs educational functions in New
Bulgarian University - it is a model for
courses in medical informatics and data
bases. We use it to present to the students a
structural approach in elaborating an
Information system for a concrete disease

(fiq.4).
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Figure 4. MIS Imunolog

authorized through username, password and
digital signature, with different access levels It
has and mail-client solution, sound and visual
notification when receiving information.
Teleconsult allows attachment of different
format files and automatic check-up for
updates. Each record in the system is
secured by the digital signature of the
medical specialist (fig.5).

It is organized as follows: Main software
desktop solution, divided according to the
operational level into three main parts— three
different management modules that are
developed according to the requirements and
necessary functions for each participant in
the telemedical process. Audio and video
streaming through specialized software;
Video communication  through  newly
developed application with individual virtual
rooms, locked and password protected
meetings Introduced and working into 2



hospitals steadily. Generated and performed
over 130 telconsultations.

The solution works within  LAN and
Internet, checks-up for correct data input,
different statistics with charts, entrance is
organized through username and password.
“‘Dental office” is introduced into 2 separated
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Figure 5. Teleconsult

Dental office — since 2008.

Border telemedicine solution — since 2009

This solution main idea was to develop a
network for the provision of continuity of care
telemedical and telehealth services between
Greece and Bulgaria which would: (1) be
based on the Internet and 3rd/4th generation
GSM services; (2) handle the medical records
of citizens of both countries, (3) allow the
patients themselves or those responsible for
their care to enter data or to utilize for this
purpose electronic devices that can do this
task automatically (e.g., glucose measuring
devices, portable ECG machines, spirometry
devices etc); (4) permit the treating physician
to continuously monitor his patient's progress
from a distance; (5) permit the diffusion and
dissemination (to specific target groups) of
health related information (e.g., diabetes
info); (6) use smart card technology to fortify
the security of data contained in the patients'
records and (7) provide tele-education for the
medical and paramedical personnel involved
in the project. It was planned to serve at least
15000 patients from both border sides. Up to
the current moment the project is approved,
but because of financial deficit of our
Financial ministry is stopped.

It works within LAN and Internet, exports
to Word and Excel, automatic checks-up for

dental practices. The dental specialists show
satisfaction about the easiness of work with
interface; in finding information about
previous treatments, stored digital X-ray
images. The separated systems have over
150 patients entered each (fig.6).
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Figure 6. Dental office

correct data input and updates, generates
statistics with charts; attachment of different
format files and posses an authorized
entrance through username and password,
with different access levels. The system
proposes mail client service and sound and
visual notification when receiving information.

AntiOxi DB — since 2009. AntiOxi DB is a
vitamin database, which works within LAN
and Internet, exports to Word and Excel,
checks-up for correct data input; allows
image attachments with authorized entrance
through username and password, with
different access levels. It is developed on the
base of 2 modules — administrative and client,
connected to one database, and aims to
introduce all the vitamins with their particular
characteristics, organic matter, and where the
doctor and / or patient specific nutrient found
in specialized statistically selected list of most
commonly used foods (fiq.8).

This representative is Vitamin E, used for
example in the presentation features of the
database. When choosing a certain
micronutrients are transferred to the detailed
characteristics, including chemical formula,
and the biological significance of vitamin E.
The vitamin also is presented as a
micronutrient in over 100 preliminary selected
foods.
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Figure 7. Border telemedicine solution

OG Soft — since 2009.

OGSoft is a software solution for
obstetrics and gynecology practice, which
works within LAN and Internet, exports to
Word and Excel, checks-up for correct data
input, generates statistics with charts and
has authorized entrance through username
and password, with different access levels
(fiq.9).

The record consists of 5 main screens,
namely - Administrative and passport data of
patients, Medical history, First, Second and
Third trimester.

Administrative data are presented with
standard parameters for patient information -
name, ID number, phone, age, address,
doctor and facility, and specialized
information - previous births, marital status,
insurance status and employer.

OG Soft is introduced into 3 separated
gynecology cabinets and up to the current
moment has over 120 pregnant women
entered. The users describe that unification of
the whole patient’s data in a digital form,
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especially concerning pregnant women, is
absolute advantage. Scanned and uploaded
images from ultrasound, lab results, and data
from regular visits allow the medical
specialists to control and track the pregnant
women and child status much easier and
better.

Phospholipids syndrome — since 2009.

The presented software solution is
designed specially for the needs of
Imunological laboratory in Sofia (fig.10). It
works within LAN and Internet, exports to
Word and Excel, checks-up for correct data
input, generates statistics with charts and
ensures  authorized entrance  through
username and password, with different
access levels. It is retrospective database for
patients, suffering from anti-phospholipids
syndrome, which aimed to collect and
organize all the paper version data from the
laboratory. We have entered over 100
patients and now together with medical
specialists are developing the statistical
approach and sections.
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HemaSoft — since 2011.

HemaSoft is a specilized Information
system for Transfusion Hematological
Laboratory. It works within LAN and Internet,
exports to Word and Excel, checsk-up for
correct data input, generates statistics with
charts and  opportunity for  image
attachments.The software screens are
absolutely identical to the paper version of
documents and in full consideration with
Bulgarian laws (fiq.11).

HemaSoft allows digitalisation of records
of deferred/accepted donors and patients,
search on destroyed and expired blood. It
manages the complete inventory of blood
units, provides blood group typing and
confirmation, captures and maintains donor
profile types, provides software support from
installation and training to the implementation
of system. It has three types of management
— management of patient records,
management of laboratory and transfusion
management. The system is designed
specially for one laboratory; it is new
development, which is just introduced into the
lab. Nowadays, the laboratoris in Bulgarian
hospitals are still working with more than 10
different types of paper journals and paper
records. With this solution, the extremly
impoprtant blood specifications and
information are organized and stoeed in user-
friendly way, which assists the doctor.

Pharmasoft — since 2011.

Pharmasoft is a software solution in the
pharmaceutical domain, which performs
within LAN and Internet, exports to Word and
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Excel, checks-up for correct data input, with
provided authorized entrance through
username and password. This newly
developed solution is introduced into one
estate pharmacy. The pharmacist approves
the solution, because it generates different
section ans statistics - most searched and
sold drugs per day/week/month; checks for
drug availability and quantity; improves
availability of information and reporting,
provides an audit traill of actions and
activities; ensures transparency, enhances
accountability, improves communication and
enforces business rules and processes.

e-Ophtalmolog — since 2011.

This medical information system with
telemedical functions is specialized for the
needs of ophthalmic cabinet, and considering
that, it differs from the already developed
information systems as a unique software
product in Bulgaria (fiq.12).

It works within LAN and Internet, exports
to Word and Excel; checks-up for correct data
input; the entrance is authorized through
username and password. It has also
availability for image attachments.

The interface is simple in intuitive, which
eases the user adoption fears and
dramatically cuts training time. The system
performs fast, efficient access to a wealth of
patient information and diagnostic test
results, automatically imports directly from
capable diagnostic test equipment and
optimizes patient flow using workflow
conscious layouts, patient tracking, auto-
coding,and task assignment features.
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Future plans.

TelerehabSoft — 2011.

TelerehabSoft is a software model for
education and therapeutic treatment of
children with autism and other mental
disorders. It contains animations, voice
commands, and stimulation through different
animations, randomized pictures and
qguestions. It is planned to be multilangual
solution — English, Norwegian and etc. It is
going to be used in medical centers for
treatment and rehabilitation of children from
distance. Telerehabilitation is the delivery of
rehabilitation services over
telecommunication networks and the internet.
Most types of services fall into two
categories: clinical assessment (the patient’s
functional abilities in his or her environment),

and clinical therapy. Telerehabilitation can
deliver therapy to people who cannot travel to
a clinic because the patient has a disability or
because of travel time. It also allows experts
in rehabilitation to engage in a clinical
consultation at a distance. The most
commonly used modalities are via webcams,
videoconferencing, phone lines, videophones

and web pages containing rich Internet
applications. The  first rich internet
applications for neuropsychological
rehabilitation  (cognitive rehabilitation) of

cognitive impairment (from many etiologies)
were in 2001. Our project idea is to collect
medical data from childrens experience with
the software, to generate statistics and to
assist medical doctors in their treatment and
diagnostic schemes.

Conclusions

For the Bulgarian medical society this is
the first specific portfolio description for the
experience of software developments within 7
tears period. Actually, there is no
comprehensive information about patients in
the web media in Bulgarian language -
treatment schemes, new methods, how to get
used to this disorder, what are the chances,
where to find expert help.

Our purpose is to ensure statistical
background on the one hand for researching
and on the other — complete information for
the population.

The advances in medical care, genetic
tests and development of software database
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for precise statistics and research would
make possible to cure and even to make
preventions, based on e-health solutions.

For 6 years period can be clearly defined
that the requirements and technical
specifications have rapidly grown up, which
shows that the medical experts have become
more enthusiastuc in application of IS in their
medical practice. Even more, there are new
requirements from the users, to add video
communication, video clips in the attachment
formats and etc., which will optimize
treatment, diagnistic and curing plans.
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