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HEPATIC LIVER DISEASES — METHODS FOR DIAGNOSIS AND MEDICAL
INFORMATICS FOR TREATMENT SUPPORT

Liver diseases and more specifically viral hepattie at the center of interest due to their glspedading, even
in the most developed countries. The range of sympt the complications and the course of the dishase imposed
the operation of liver centers at the outpatiedegpartments of hospitals, where the contributiosederal specialized
doctors the disease is diagnosed, prevented aatbdreMany patients suffer from hepatitis withonbwing it either
because they manifest no symptoms or becauseftiam is not traced through the usual lab tests.

This paper focuses on studying and proving howsygematic reading of the main liver diseases &ed t
methods through which the doctor makes the diagrme help the study and analysis of a seriesepSdhat have to
be followed in order to treat the disease. Theg, ube of a modern information system using Medictdrmatics
technologies is proposed so as both the task ghdis and the efforts to treat and overcome tbblpms related to
the liver disease to be supported.

1. INTRODUCTION

The term “hepatitis” is mainly attributed to hepigticaused by viruses. Most common Viruses that
can cause hepatitis are: hepatitis A, B, C, D, E.
Acute viral hepatitis lasts less than six monthd ands either by complete cure of the liver lesion
rapid development of the acute lesion, in whicheaass characterized as acute fulminant hepatitis.
In chronic hepatitis the inflammation and necrgsiscesses continue for at least six months. Theesau
of chronic hepatitis include: inflammation attribdtto the virus B, B and D, C which is one of thesin
frequent causes, autoimmune hepatitis, drugs, @aggpiic hepatitis. Patients with chronic hepahtise
no symptoms at all, even though studies have shbatrthey report fatigue more frequently comparced t
the healthy population [7].

2. VIRAL HEPATITIS A

The clinical picture of hepatitis A is usually slarito other forms of hepatitis. Hepatitis A is the
most benign disease and nearly always comes taoendivery within 2-4 weeks and confers permanent
immunity, does not cause chronic liver damage ares ahot create chronic agents, even though a 15% o
cases may be protracted with some relapse overta sine month period. The diagnosis of hepa#tis
during the acute phase is made by detecting théd&\t/IgM antibody. After the remission of the aeut
disease, anti-HAV/IgG remains detectible indefilyitend the patients with serum anti-HAV are immune
to re-infection [4].

3. VIRAL HEPATITIS B

The viral proteins, the so-called antigens, ared s markers for the detection of the infection @sd
progress. There are 4 main phases that constmaie-shots of the disease with a duration that iange
from a few years to several decades:
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a) HbeAg-positive phase of proliferative phase mmmunotolerance, b) phase of cleaning of HBeAg,
c) HBeAg — negative inactive phase (integrationgehar chronic inactive HBV carriers) and d) phase
HBeAg negative chronic hepatitis B developed inrappnately 25-35% of patients.

Acute infection remains asymptomatic in the mayoot cases or is manifested as classic acute igpati
Both the chronic carriers of hepatitis B virus apatients with chronic hepatitis B do not present
symptoms for decades until they have manifestatafnadvanced cirrhosis (jaundice, ascites, hepatic
encephalopathy, esophageal varices).

People with HBsAg and normal transaminase needhéglkcthe transaminases and IgM anti-HBc levels
every six months. Check for prompt diagnosis ofategellular carcinoma by checking every 3-4 months
the a-fetoprotein and liver ultrasound is recommended fatients over 40 years old and those with
clinical laboratory picture of cirrhosis. Patientdth chronic infection and pathological levels of
transaminases should undergo further control stw &xplore whether the increase of transaminases is
due to reactivation of HBV or other causes [6].

4. VIRAL HEPATITIS C

Chronic hepatitis C is a slowly developing disethss causes more serious liver damage than HBV.
70% of patients with hepatitis C develop cirrhosibile 75% develop hepatocellular carcinoma within
15 years, without though this pathogenesis beitlg tinderstood.
Chronic hepatitis C in most cases follows a mildl 4ong course. Sometimes it has its typical form
(jaundice — discoloration of urine and stool-abdmahpain), but it usually goes unnoticed.
Viral testing for the diagnosis of the HCV infectiare: serological tests that defines antibodiektests
based on molecular biology that reveal, quantify elmaracterize the genome of HCV.
One single negative test for the virus does naobiakte the presence of hepatitis C and needs irejest
after a few months. The usual procedure is to cliieskfor the existence of antibodies againsthas
(anti-HCV) and then to see for HCV RNA in orderdetermine the existence of viraemia. Finally, the
liver biopsy defines the prognosis [11].

5. VIRAL HEPATITIS D

HDV uses the biological mechanism of hepatitis Busito preserve its contagious ability.
It proliferates inside the hepatic cells that dready contaminated with the hepatitis B virus asds the
exterior envelope of the virus B so as to exit ted and contaminate others. HDV can contaminate
a person simultaneously with HBV or infect a perdmat has already been contaminated by HBV. During
the phase of acute HDV infection the anti-HDV ofiglass prevails and it could take 30-40 days leefor
the onset of the symptoms, till the anti-HDV becesrdetectible. In chronic HDV infection, there iglhi
titre anti-HDV, anti-HDV/ IgM and IgG can co-exiSymptoms are the same as for Hepatitis B [8].

6. VIRAL HEPATITIS E

The hepatitis E virus (HEV) has an incubation peffialowing exposure to HEV ranges from 3 to
8 weeks. It is possible to detect IgM and IgG &V, but both reduce quickly after acute infection
reaching low levels within 9 to 12 months. Thereasserological routine examination for the infenti
by HEV [9].

7. AUTOIMMUNE HEPATITIS

Autoimmune hepatitis is a chronic disease thaharacterized by constant hepatocellular necrosis
and inflammation, usually with fibrosis, which tendo develop to cirrhosis and hepatic failure.
The progressive hepatic damage in patients witbpathic/autoimmune hepatitis is an outcome of
cellular immunity that turns against hepatic cellbe autoantibodies that have been described in suc
patients include antibodies against the core, thealied anti-nuclear antibodies ANA, anti-smooth
muscles antibodies ASMA, anti-LKM, antibodies agairthe “soluble hepatic antigen” as well as
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antibodies against the special hepatic receptasi@ioglycoprotein or other proteins of the membrah

the liver cells [10].

The predominant abnormalities are elevated serumatransferase levels, which can mimic a severe
acute hepatitis. Most patients have substantialreases in the serum gamma-globulin and
immunoglobulin G levels. A disproportionately inased serum alkaline phosphatase level is an
important clue to an alternative diagnosis [12].

8. ALCOHOLIC LIVER DISEASE

Histological damages of Alcoholic liver disease dreided into three types: the fatty liver or
steatosis, the alcoholic hepatitis and fibrosis.
In the fatty liver is observed an asymptomatic layhsly painful hepatomegaly and a small rise of th
transaminases or theGT. The clinical picture can range from asymptamdd severe fulminate
hepatitis. It may appear as acute hepatocellaiéuré with ascites, encephalopathy and hemorriodge
the peptic system.
Severe alcoholic hepatitis can be suspected byestigtence of coagulation disorders, anemia, and
albumin concentration in the serum less than 2.8mgholerythrin serum levels over 8mg/dl, renal
failure and ascites [1].

9. NON ALCOHOLIC FATTY LIVER DISEASE

Nonalcoholic fatty liver disease is developed idiwduals without an alcohol abuse history. Sugar
diabetes type Il, obesity, hyperlipidemia, abrupight loss and administration of certain drugs are
conditions related to the nonalcoholic fatty lidksease.

The non-alcoholic fatty liver disease (NAFLD) indks two types: non-alcoholic hepatosteatosis (NASH)
and non-alcoholic steatohepatitis (NAS).

Most patients with nonalcoholic fatty degenerat@nthe liver are asymptomatic or manifest atypical
complaints such as loss of energy and a feelinfultiess at the right subchondral bone. The most
frequent lab disorder is the rise of transamingd2e3 times over the normal rates), with ALT topping
AST, contrary to alcoholic liver disease. Alkaliplosphatase andGT show mild rise, while bilirubin is
rarely increased. Albumin and prothrombin time a@mal, save for the cases when cirrhosis is
developed. It is also mentioned that serum feri#tinsen in 50% of the cases [2].

10CIRRHOSIS

The diagnosis of cirrhosis includes the clinicabdratory, imaging and histological examination.
The clinical characteristics of cirrhosis concerh @ganic systems. Anemia is present in blood,
hypersplenism and disorders of the haemostatic amestm. From an endocrinology standpoint, we see
disorder of the glucose metabolism. Pulmonary hgpesion is observed in the respiratory system, kwhic
is related to portal hypertension. This disorderae, but has unfavorable prognosis. Moreoveis it
observed hepatopulmonary syndrome (increased alvaderial oxygen difference and intrapulmonary
vascular dilatation). The cardiovascular systensgmés tachycardia, low arterial pressure and a wide
range of pulses.
The most important biochemical disorders are thimgkcating derogation of the liver's synthetic
capability and the extension of the prothrombin etimthe reduction of the albumin and
hyperbilirubinemia.
Imaging results indicating cirrhosis are the existeof a hump on the dorsal side of the liver, g
inequality of the liver parenchyma with markingreproductive nodules, the dilatation of the povtih,
the existence of splenomegaly and ascetic colleclibe Doppler examination offer additional diagios
elements to assess the flow towards the portal vesltow or backflow — and the presence of collatera
flow. Liver biopsy can always confirm diagnosisaofhosis [3].
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11 HEPATOCELLULAR CANCER (HCC)

HCC is the most important primary neoplasia oflther. Risk factors for the development of HCC
are the infection by the Hepatitis B and C virudegr cirrhosis, the metabolic diseases of therljv
alcohol, alfatoxins, chemical factors etc.

Suspicions for HCC rise for patients with liver rbiosis when they present pain at the right
hypochondrium, tangible mass or when they do nesgmt any improvement of ascites, hepatic
encephalopathy or hemorrhage on the grounds ofhageal varices that are sufficiently treated. Also,
there should be suspicion for HCC development irepts with hemochromatosis or chronic hepatitis B
or C that manifest sudden or causeless deteriorafitheir clinical picture.

During the physical examination it is possible ts@ultate a friction sound or murmur at the right
hypochondrium due to increased vascular blood flbme patient can also be admitted with the dramatic
image of haemoperitoneum.

The most important of the blood tests is the detsation of A-Fetoprotein (AFP) that is rather ingsed

at 50-70% of the cases of primary liver cancer.

Liver ultrasound is an image test that plays thestnpyominent role in the diagnosis of HCC, yet its
sensitivity is relatively small, especially in sinsized nodules. The best diagnostic methods aral £pr
and MRI with contrast media, whose accuracy excé$ds. Cancer can only be confirmed by liver
biopsy [5].

12.THE PRESENT HOSPITAL CONDITIONS

The Gastroenterology — hepatology specialist alLther Center that the patient visits shall attfirs
fill in a complete history about the patient. Thiackground information shall include demographic
details, the clinical picture and the findings eagsfrom the physical examination, any hereditarpihmer
preexisting diseases as well as any test resatgpttient may have produced with him/her. Theseild
are entered in the patient’s record, which from rewwill accompany the patient and will be updated
with new data at every visit he makes to the Li@enter. At every visit, the doctor assesses themia
clinical picture and after taking into accountdihical findings (table 1) fills in a brief histprand gives
instructions for further tests. Such tests firgtign to identify the disease and then the patiefdliswed-
up to see the course — progress of the diseaperforming this task, s/he uses mainly the lalstésble
3) and or imaging tests and biopsy (table 2), gaired. The patient’'s medical record may becoméequi
big, include dispersed information and the doctballshave to go through numerous test results,
instructions and background information, somettimaf is not always feasible in the framework of his
work in a hospital.

Table 1. Clinical Findings.

Acute Viral Hepatitis Chronic Hepatitis
> i 2
2 S @
clinical findings s >|>[>|2 1 >|>1>1%|3|8| 8| g [Hc
< o O [a) < W o O ) S L S £
T T T T = T T T 3 < = =
o > = =z 2 5
T [a) < S| O
T <
Jaundice X X X X X X X X X X X
Nausea and vomiting X X X X X X X X X
Diarrhea X X X
Fatigue or weakness X X X X X X X X X X X X X
Fever X X X X X X
Anorexia X X X X X X X X X
Weight loss X X X X
Indigestion X
Itching X X X
Asymptomatic disease X X X X
Muscles and joint pain X X X X X X X
Confusion and difficulty to concentrate X X
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Headache

Malaise

Photophobia

Cough

X | X | X | X

X | X | X | X
X | X | X | X
X | X | X | X

Hepatomegaly

Splenomegaly

x

x
x
x

Cervical adenopathy

Vacular spider

Pharyngitis

X [ X [ X | X | X [X|X]|X|X
X [ X [ X | X | X [X|X|X|X

Depression

Irritability

Abdominal and ankle swelling

Palm erythema

Ascites

bruises

bleeding

encephalopathy

skin eruption

Gynecomastia

Libido decrease

Abdominal pain and sensitivity to the
upper right quadrant of the abdomen

Table 2. Imaging Tests.

Imaging tests

Acute Hepatitis

Chronic Hepatitis

HAV

HBV
HCV
HDV
HBV/HDV
HEV
HBV

HCV

HDV SUPER
NAFLD
Alcoholic

Autoimmune

Cirrhosis

HCC

Abdominal ultrasound (us)

x
x
x

x

x

Computed Tomography (CT)

x

Magnetic Resonance Imaging (MRI)

Spiral CT - liver & spleen

Liver biopsy

Gastroscopy

Colonoscopy

X | X | X | X [ X [X[|[X

Table 3a. Lab Tests.

Lab tests

Acute Hepatitis

Chronic Hepatitis

HAV
HBV
HCV
HDV
HBV/HDV
HEV

HBV

HCV
HDV SUPER
Alcoholic
NAFLD

Autoimmune

Cirrhosis

HCC

anti-HAV 1gG (Immunoglobulin G)

anti-HAV IgM (Immunoglobulin M)

HBsAg

HBeAg

anti-HBc

anti-HBc IgG

X | X [ X | X

anti-HBc IgM

Viral

anti-HBs

anti-Hbe

HBV-DNA

anti-HCV

HCV-RNA

anti-HDV
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anti-HDV 1gG X
anti-HDV IgM X
anti-HEV 1gG X
anti-HEV IgM X
anti-SLA (anti-soluble liver antigen) X
E anti-ANA (antinuclear antibodies) X
igm anti-AMA (anti-mitochondrial antibodies) X
& | anti-ASMA (anti-smooth muscle antibody) X
anti-LKM1 (anti-liver kidney microsome 1) X
s PT (prothrombin time) X X X X X X X X X X X X X
& | PTT (partial thromboplastin time) X
§ INR (international normalized ratio) X X
S fibrinogen X X
Erythrocyte Sedimentation Rate (ESR) X X X X X X
Table 3b. Lab Tests.
Acute Hepatitis Chronic Hepatitis
> il () 2 (%)
Lab tests zlzlzlzlSlzlzlsz % 5|2 E g | HCC
T|IT | T |T|g|T|T || |8|Z2|s =
T % < <:‘,: (&}
Alanine transaminase ALT X X X X X X X X X X X X X
Aspartate transaminase AST X X X X X X X X X X X
gamma-glutamyl transferase GGT X X X
Alkaline phosphatase ALP X X X X X X X X X X X X X X
total bilirubin TBIL X X X X X X X X X X X X X
direct bilirubin X X X X X X X X X X X X X
indirect bilirubin X X X X X X X X X X X X X
Serum glucose GLU X X X X X X X X X X
Urea X
__ | Creatinine X
_8 Cholesterol X X
§ Triglycerides X X
'a% Lactate dehydrogenase LDH X
Leukoma X X X X X X
Albumin X X X X X X X X X X X X X
gamma-globulin X X X X X X X X X X X X
alpha-fetoprotein (AFP) X X
Potassium K X X
Sodium Na X X
Calcium Ca X
Urine test
Ferum Fe X X
Ferritin X X
White blood cells (WBC) X X X X X X X X
Polymorphonuclear neutrophils
Lymphocytes X X X X X X
8 Large mononuclear cells
O | Eosinophil cells
Platelets PLT X X
Hemoglobin Hb
Hematocrit Ht X X
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13.SUPPORTING DIAGNOSIS AND TREATMENT WITH THE USE OF
MEDICAL INFORMATICS — FUTURE PERSPECTIVES

The condition in the Greek hospitals seems to hmtechanged a lot over the previous decades.
Despite the extensive use of all types of inforogtthere is still tons of medical related papekw&ven
an attempt to find, sort or use significant datat till help the doctors provide the diagnosisatmeent
and support of the patient is a complex task.
Certainly, the long-waited introduction of the EHRlectronic Health Record] in the hospitals and its
adoption by the personnel are expected to solve gdathe problem and mainly those related to the
reception, admission and treatment of the pati€eeping EHR in clinics is a difficult task whose
success is determined by several parameters, suclsex-friendly applications, lack of immediateess
at all times, difficulties in the upgrade of thepipation and collaboration with others, the acteirand
time-consuming training of the users, problemsteeldo assuming responsibilities and observatich®f
procedures by the employees working at so mangreifit posts.
We propose a New After-EHR System that will colledormation from the patient’s Health Record and
will sort, select and prioritize the informationdea on the clinic, the user, the specialty, thetiposand
the grade.
The main features of the New After-EHR system sl

* Accessibility. The internet technologies will beghily used so that the user has access to the
system at all times, via several different eledtatevices and from different locations, even via
his/her mobile phone. So, a special edition ofsysem will have fewer requirements and will be
appropriate for use through smart mobile devicea(§phones, tablets etc),

* The doctor’s task will be assisted both by quiciding and presenting only the useful information
existing in the classic EHR and by using artifidddural Networks,

» The presentation of the record will be different éach department-clinic of the Hospital, taking
into account the special needs of each departmdnile special emphasis will be placed on the
multimedia dimension of the record, so that it c@egrate imaging tests, charts, photos and even
sound messages,

» Distant learning — “Help”. The user, via easy-t@wgzards that will be regularly updated, will be
able to see all features of the software and tligoadce uses, while individualized help will be
also provided through forums and/or search in s¢weedical databases on the web.

The use of the after-EHR will yield a series of agtages regarding the traditional EHR, such as:
Greater help for the doctor in sorting informatemd in creating a plan for the diagnosis, treatnagiolt
healthcare of the patient.

Easier access to numerous medical tests using diftemadia features and automatic elimination of the
traditional method of transferring on paper.

Easier follow-up of the patient by distance, sitloe use of the network and through websites thht wi
allow a more efficient monitoring of the patientsurse from anywhere on the network that has adoess
the network.

Greater flexibility of organization and presentatiof the information by department and specialty, b
choosing the form of the record depending on tles. us

Ability to better assess the diagnostic tests &edotutcome of the treatment, by using comparatata d
and presenting the results in a chart’s form.

User-friendly. The use of the Internet, where tlerknenvironment is familiar and easy for the mayori
of the users, in combination with the provisiondigtant accessories, such as step-by-step papéils'sg
and webinars and/or the operation of a forum aritbrary of users' questions will allow the more
efficient and cost-effective support of the user.

Finally the upgrade — extension of the system Wl easy and cheap since it will be based on the
programming of the websites and will easily intégraew technologies without requiring a huge
investment on infrastructure, as is the case oHIER.
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14 CONCLUSION

Hepatological center is a very demanding departmétfit many patients that usually are visiting
the center with an appointment at scheduled hdims.daily routine for the doctors is to take thedioal
record and have a look at the information thatudek in just a few minutes before they examinegawel
instructions to the patient. The time is valuabhel dhe papers they need to check before they take
a decision are always a lot. Under these conditibese is a great possibility to make a mistakeniss
or confuse some critical information.

The proposed Medical Record system is a new prasemtthat allows the doctor to have a quick lobk a
those data that s/he needs, by following the pssgceurse of the patient and by identifying att firs
glance those data that would help in the diagndsiw-up, treatment and cure. So, there is sigaift
saving in time, cost and resources that are aalrisgsue in the field of Healthcare nowadays.
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