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Abstract  
 
Introduction The operation of the hepatology center is based on the use of a patient’s health record. It is a 
printed record that the physician prepares and fills in at every visit of the patient, keeping in good order all 
information related to the patient’s health problems and which concern mainly the liver problem. The way the 
printed record is kept and managed is a procedure that requires optimum organization, order and effort on the 
part of the medical personnel. In these efforts, ways to facilitate the procedure could be sought by using the new 
information and communication technologies. 
The aim of this paper is to depict the actual status and conditions under which the hepatology center of the 
PPGNP (University Regional General Hospital of Patras) currently operates. To identify the level of 
technological dissemination and to underline the benefits that the practice of medicine gains. Moreover, it aims 
at identifying the problems that doctors encounter in their attempt to organize their work and how the adoption 
of bioinformatics tools can prove helpful. 
Conclusions  This paper underlines the need to adopt the EHR and modern technologies that bioinformatics 
offers at all levels of practicing the medical profession in the Greek hospitals. Actually, taking into account the 
specialized needs of each department and each user, we shall only remain limited to the simple use of a computer 
or an EHR program, but we shall make all possible efforts to seek for those technologies that will bring a real 
change in the way we work and will yield the maximum benefits possible. 
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Introduction 
 

An electronic health record (EHR) is defined as a 
repository of information regarding the health of 
a subject of care, in computer processable form. 
(Blumenthal et al., 2006)  Electronic health 
records systems can provide additional 
functionality, such as interactive alerts to 
clinicians, interactive flow sheets, and tailored 

order sets, all of which cannot be done with 
paper-based systems. (National Institutes of 
Health, National Center for Research Resources,  
http://www.ncrr.nih.gov/publications/informatics
/ehr.pdf ). These systems encode a wide array of 
clinical data including patient demographics, 
current and prior diagnoses, medication 
prescriptions, laboratory results, radiology 
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images, personal stats like age and weight, and 
billing information (Klompas et al., 2008). 
Integrity of EHRs is important in order to achieve 
gains in quality and cost reduction. Any changes 
or inaccuracy in data can have an impact on the 
healthcare process. Health information needs to 
be readily available to the authorized person at 
the time when it is required. (Win, 2005) 
Electronic Health Information Systems could 
decrease medical errors, enhance preventive care, 
facilitate communication between doctors and 
patients and among medical team members and 
reduce health disparities. (Hoffman, Podgurski, 
2008) 
The primary advantages of electronic health 
records include: 
• Increased efficiency: Patient information is 

readily available, saving time and effort 
while reducing the need to store paper 
records and files. 

• Improved documentation: Eliminates 
illegible handwriting, links related records 
electronically, reduces data entry errors, and 
helps eliminate missing/required patient 
information. 

• Improved quality of care: Clinicians can 
easily access records, and simple tools can be 
incorporated to warn of potential problems 
such as incompatible drugs. Physicians or 
nurses can check on the outcomes of 
individuals or groups of patients and perform 
research studies. (Fraser et al., 2005) 

• Improved security: Both in the USA and in 
the EU, several directives protect the 
processing and free movement of personal 
data, for purposes of health care, and set 
guidelines that all healthcare organizations 
will have to comply with in regards to 
electronic health transactions. (Digital 
Preservation Europe, 
http://www.digitalpreservationeurope.eu/publ
ications/briefs/security_aspects.pdf ) 

• Reduced expenses: Eliminates need for most 
transcription activity and dramatically 
reduces the need for paper storage facilities. 
Having in mind that computerization may 
yield cost and efficiency gains, but only at 
the most advanced stage. (Himmelstein, 
Wright, Woolhandler, 2009) 

• Likelihood of reduced malpractice insurance 
premiums: In some cases, malpractice 
insurance carriers will reduce malpractice 
premiums when EHR software is being 

used.(Advanced Data Systems Corp. 
http://www.adsc.com/ehr_docassistant.asp ) 

 
Case study 
 

The current status of the hepatology center of the 
Regional University General Hospital of Patras 
(RUGHoP). 
The Hepatology center of the RUGHoP operates 
at the hospital’s outpatient department, in 
accordance with the operation rules of the said 
clinic, from 09:00am to 14:00pm. The personnel 
consists of 4 specialized doctors, supported by 
the nursing staff of the outpatient’s department. 
This center manages diseases related to the liver, 
such as acute and chronic viral hepatitis and 
mainly hepatitis A, B, C, D and E and also 
alcoholic and non-alcoholic hepatitis, 
autoimmune hepatitis, cirrhosis and 
hepatocellular carcinoma. The center is tightly 
linked and collaborates with the departments of 
oncology, general surgery and diagnostic and 
imaging tests in order to provide a multi-
dimensional and customized diagnostic and 
treatment route. 
Patients visit the center upon appointment that 
they arrange on the phone and they usually bring 
with them the results of some initial tests they 
have done. When patients visit the center, their 
record is located, given one had been prepared in 
a previous visit, or a new printed Health Record 
is prepared. This record includes a set series of 
forms that include information on the patient's 
health condition. These forms are: the patient’s 
full medical history, the brief history and another 
form that includes all most recent lab results. 
The first form, meaning the patient’s full medical 
history, is filled in only at the first visit of the 
patient to the hepatology center and includes a 
large volume of information on 4 pages – parts, 
starting with simple demographic details to 
include the findings of a physical examination or 
instructions for medication and tests (as shown in 
photos 1-4). 
More specifically, the first part of the form 
consists of seven different sections-boxes. The 
first box entitled “patient's details” is filled in 
with demographic details such as surname, name, 
age, phone number, residence address and date of 
examination. The second and third boxes entitled 
“reasons for visiting” and “current disease” 
includes information regarding the first 
symptoms that the patient manifested and what is 
the primary disease respectively.  
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1 Full History Form Part I 2  Full History Form Part II 

3  Full History Form Part III 

4  Full History Form Part IV 
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The fourth box, entitled “review of systems” 
concerns the potential signs and symptoms that 
the patient manifested regarding the several 
systems, such as weakness, change in body 
weight, anorexia, nutrition, vomiting, abdominal 
pain, fever, sleepiness, jaundice, urine, feces, 
bleeding, oedema, itching, sex-libido, menstrual 
cycle disorders, mental disorders.   
The fifth box entitled “habits” includes the 
consumption of alcohol, smoking and traveling. 
The sixth field is entitled “heredity” and any 
hereditary diseases are entered there. The seventh 
field is entitled “anamnesis” and includes known 
elements such as hepatitis, jaundice, blood 
transfusions, vaccinations, surgical operations, 
thromboses, autoimmune diseases, medications.  
The second part consists of eight fields, where 
the results of the physical examination are 
entered. The first field is entitled “general” and 
includes all details of the patient’s physical 
examination, such as blood pressure, pulses, 
temperature, general appearance, moisture, 
weight, height, breathing. Fields 2 to 8 include 
the doctor’s findings regarding each part of the 
body separately, such as skin, glands, chest, 
heart, abdomen, nervous system and joints.  
In the third part of the form are entered the 
results of the lab tests, in three separate boxes; 
one for viral, one for serum and one for 
biochemical tests. Moreover, the following are 
entered: blood gases, ascetic fluid and imaging 
test results such as: chest x-ray, ultrasound, CT 
scan, liver-spleen scanning, endoscopy, 
colonoscopy and finally the biopsy. 
The fourth part of the form has two fields, the 
first one entitled “conclusions” and where the 
conclusions from all the above are entered; and 
the second one entitled “plan”, which includes 
treatment, considerations, next test and the 
schedule for the tests to be performed. 
Filling in this5-page long form by hand leaves 
room for inaccuracies and omissions that could 
affect the decision-making on the part of the 
doctor. Even the tracking and reading of such a 
form included in a record, as also of those 
mentioned below, require time that the doctor 
shall spend, thus missing it from the time spent 
treating the patient. Finally, further usage of the 
content by using an EHR system becomes 
unfavorable. It requires systemic effort in order 
to copy the content, which apart from the large 
work volume it creates, it is also likely that errors 
are made during typing, or even 
misinterpretations, especially when people 

undertaking the typing are not doctors, thus are 
unfamiliar with the patient’s condition.  
The second form used is the patient’s brief 
history (photo 5). It is a form filled in at every 
visit that the patient pays to the center and the 
aim is to reassesses the patient's health condition 
and enter the new details and changes that have 
occurred according to the doctor's updated 
assessment. So, this form includes all general 
details, such as surname, name, age and date of 
visit, the main complaints of the patient, a brief 
history and the findings of the physical 
examination, the treatment plan, the means on 
which the diagnosis and treatment of the patient 
are based and finally the date for the next follow-
up visit.  
It becomes obvious that in the course of time, the 
said form is repeated many times in the patient’s 
heath record and its proper classification is vital, 
Since the doctor shall look for the most recently 
filled in form so as to have available the most 
updated and the full picture of the patient's health 
condition. The same problems as in the form of 
the full history can be an issue here as well, 
meaning errors, inaccuracies, misinterpretations 
and omissions that arise from the fact that 
information is entered by hand. 
A third form used concerns the lab tests (photo 6) 
where all values of the lab tests that the patient 
undergoes are entered in columns by date. More 
specifically it includes the blood tests, the 
biochemical and urine tests. This form does not 
fully cover the doctor's needs, since there is no 
space provided for all possible tests, while their 
filling in by hand poses problems, since the 
accuracy of the data can be easily be doubted 
during copying or there may be 
misinterpretations due to the handwriting of a 
doctor.  
In all cases, the doctor does not use this form 
solely, but in combination with the test form 
issued by the laboratory and compares the values 
mentioned in order to make a decision. A 
significant element that the use of this form 
underlines is that the doctor needs to see not only 
the most recent test results, but a series of tests 
that the patient has undergone in the entire course 
of his disease. 
Apart from the above, the patient’s record 
includes a series of imaging and other tests 
(photos 7-10) that the patient undergoes upon 
referral of his attending doctor. Such tests are 
performed either at the hospital or the patient 
brings them with him from external private labs.  
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5  Brief History Form 

6  Lab Tests Form 
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11 Existing Electronic Health Record Software   

12 EHR  Software -List of patients’ records 
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7  Imaging Tests – Liver biospy 8  Imaging Tests gastroscopy 

10 Imaging Tests – Abdominal ultrasound 9  Imaging Tests Liver Scintigraphy 
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13 EHR  Software Pop-up menu of options 

14 EHR Software List of specialized medications  
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We indicatively mention the abdominal 
ultrasound, CT scan, MRI, spiral CT scan of the 
liver and spleen, gastroscopy, colonoscopy, liver 
biopsy and several blood tests.   
The variety of tests, the different way results are 
shown but also the means on which the test has 
been printed (see slide, film, photo or photocopy 
paper etc) greatly affects any attempt for 
organization, sorting and creating an index that 
would make the doctor’s job easier and more 
systematic.  
 
The implementation of the EHR at the 
hepatology center 
 

This gastroenterology-hepatology center has 
made an attempt to implement an Electronic 
Health Record system. AKTIS Informatics SA 
has installed specialized software with the trade 
name Gastro – Gastroenterology Center 
Information System. The software has been 
installed in a PC at the doctors’ office and is 
accessible to all four specialized doctors of the 
unit. The implementation and operation of the 
software is mostly oriented to saving cases in the 
software’s database, mainly for security reasons 
and less for retrieving critical information.  
The main features of the software are the 
information navigation tabs. More specifically, a 
windows' environment allows the user to choose 
from the menu Medical Office the Patient's File 
and select the patient s/he wants. In a table’s 
format appear the registration number of the 
patient, the full name and other demographic 
details. After that, the user can right click to 
make a selection from a menu and a submenu 
that’s contains at least 18 tabs that include the 
data of the patient’s health record all sorted. The 
software also includes some cumulative, financial 
and statistical data and help options with lists of 
drugs (see photos 11-14).  
Entering the data into the system is a crucial 
procedure undertaken by the unit’s secretariat, 
who collect the forms of the patient's health 
record and simply type the data. This means that 
the procedure could entail a significant human 
error rate. Even in this way, the imaging and 
other tests cannot be entered into the database, 
save for some data, such as the opinion of the 
specialized doctor. This means that for the 
attending doctor to see the imagining test itself, 
he has to go back to the printed form of the 
health record.   
 

Discussion 
 

The suggested meta-EHR system 
Given the attempts till now for the installation 
and operation of the EHR system at the 
hepatology center, it is obvious how it can 
improve, enrich and make optimal usage of the 
benefits that health informatics offer and suggests 
the need of an electronic system to automate the 
detection and reporting of notifiable conditions 
by leveraging the information coded into 
electronic medical record (EMR) systems. 
(Klompas et al., 2007) 
Administrative databases can be valuable sources 
of information for epidemiological, health 
services and outcomes research. These databases 
usually employ codes such as the International 
Classification of Diseases, 9th Revision, Clinical 
Modification (ICD-9 CM) to identify specific 
clinical conditions. (Kramer et al., 2008) 
Evidently, our efforts as well are oriented 
towards the global adoption and use of the 
information systems, with emphasis put on their 
being user-friendly and easy to use. In this way, 
we can make use of the existing electronic record 
and also of the corresponding systems that can be 
used by the same or other departments of the 
hospital and/or external medical offices and 
diagnostic centers. 
So, we suggest an innovative meta-EHR system 
that can collect information from several 
information systems and present them to the user 
according to his needs, in a friendly and at the 
same time clear and secure manner. 
Let’s see some of the main features of the New 
Meta-EHR system: 
• Accessibility. The internet technologies will 

be intensively used here, so that the user can 
access the system at all times from a wide 
range of electronic devices and several 
locations, even through his mobile phone. So, 
a special edition of the system shall have less 
requirements and will be appropriate for 
small mobile devices (smartphones, tablets 
etc.). 

• Interconnection. The software will be able to 
access databases to collect the useful 
information required each time. These 
databases can be, for example, the files of the 
existing EHR program, but also 
corresponding software used in radiological 
and other laboratories, either within the 
hospital or by private healthcare providers. 
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• Record customization per user. The record 
can be used by the specialized doctor of an 
hepatology center, thus consisting a 
significant tool at every step of his task. It 
can be done both by quick finding and 
presenting only the useful information 
existing in the classic EHR and by using 
artificial Neural Networks, which will be 
able to process the data and use them for the 
diagnosis-treatment of the patient.    

• The presentation of the record will be based 
on the multimedia capabilities that support 
modern internet applications, thus allowing 
the user to choose to view data such as 
imaging tests, comparing charts, photos, 
videos, even audio messages in the familiar 
internet setting. 

• Distant learning. The user, via easy-to-use 
wizards that will be regularly updated, will 
be able to see all features of the software and 
the edition he uses, while individualized help 
will be also provided through forums and/or 
direct communication with software experts 
that will provide their know-how on a 24/7 
basis. 

The use of the meta-EHR will offer a series of 
advantages compared to the tradition EHR, such 
as:  
• Greater assistance to the doctor, by sorting 

information and creating a diagnosis, 
treatment, healthcare provision plan for the 
patient. 

• Easier access to a number of medical tests by 
using multimedia features and automatic 
abolition of transferring data in the 
traditional, hard-copy way. 

•  Easier follow-up of the patient by distance, 
since the use of the internet and through 
websites one can follow-up effectively the 
course of the patient from anywhere there is 
internet connection.  

• Greater organization and presentation 
flexibility for the information per department 
and per specialization, by choosing the form 
of the record depending on the user. 

• Ability to better assess the diagnostic tests 
and the treatment outcome by employing 
comparative data and presenting the results 
in a chart form. 

• User-friendly. The use of internet, where the 
working environment is familiar and easy to 
the majority of the users in combination with 
the provision of distant helps, such as step-

by-step wizards and webinars and/or the 
operation of a forum and FAQ library, which 
allow a more effective and economical 
support of the user.   

• Finally, the upgrading-expansion of the 
system will be easy and low cost, since it will 
be based on websites programming and will 
easily integrate new technologies developed 
and presented every day on the internet, 
without requiring huge investments in 
infrastructure or the support of a multi-
member programming team to develop and 
integrate new features in the software, as is 
the case with the traditional EHR. This 
allows independence and administrative 
flexibility, which are required if we want to 
always keep up with technology. 
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