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PREFACE

Chronic viral hepatitis B and C are common diseases
across the world and can be controlled through
increasing public awareness and informing individuals
about their routes of transmission and their methods of
prevention and treatment. Hepatitis C, in particular, is
one of the cause of hepatic insufficiency (liver failure) and
cirrhosis. In recent years, the treatment of hepatitis C has
undergone extensive developments and a hepatitis C free
society is predicted to arise in the future with the use of
new medications. The number of cases with hepatitis can
be reduced and new cases of infection can be prevented
through identifying and treating infected people and
taking note of the risk factors associated with the disease.
Increasing public awareness and knowledge is one of the
main factors for controlling hepatitis C. I hope for world
without hepatitis C in future, the desire is difficult but not
impossible!.

Seyed Moayed Alavian MD,
Professor of Hepatology

2015. Middle East Region
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CHAPTER 01

Structure and function of the gastrointes-
tinal tract

The digestive system has a hollow tubular
form that begins from the mouth and ends
in the anus. What we eat s first cut to pieces
and ground in the mouth and then enters
the stomach passing through the esopha-
gus. Different parts of the digestive system
help us in digesting the food by secreting
various substances to prepare it for being
absorbed in the intestines. Liver is a part of
digestive system involved in digestion of
food stuffs by what it secretes on them. It is
located in the right upper quadrant of the
abdomen and below the diaphragm.




Structure and function of the
EEEEEEsESssssssssssssssnnm——— g astrointestinal tract

P Liver’s structure and function.......

Liver is the largest gland in humans and can be compared
to a chemical plant designed for producing, altering, storing
and discharging different substance. It’s location in the abdo-
men plays a significant role in its function. The liver is locat-
ed in the right upper quadrant of the abdomen, behind the
ribs and below the diaphragm. It weighs nearly 1500 grams
in adult, which is one fiftieth of the total body weight. The liv-
er has a rich blood supply that brings nutrients absorbed in
intestines, directly to it. These substances are either stored in
the liver or converted to chemicals that the body needs. The
lower edge of the liver is palpable 1-2 centimeters below the
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edge of ribs in the right side, during deep inspiration. This
organ is normally protected by the ribs. It is consisted of liv-
er cells, blood vessels and biliary ducts. The vascular plexus
surrounding liver cells, transfers the digested and absorbed
nutrients from intestines and store them. The secreted waste
substances pour, through biliary tracts, into the gallbladder.
The role of liver in metabolism of glucose and protein is very
important. It also plays a significant role in digestion and ab-
sorption of fats, through production and secretion of bile. In
addition, extraction of metabolic waste materials from blood
and secreting them into the bile is performed by the liver.
The produced bile is temporarily stored within gallbladder.
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Structure and function of the
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Q: Is it possible to detect liver diseases
by examining the abdomen and pal-
pating the liver?

No, the liver's edge is normally palpa-
ble during deep inspiration. It is worth
mentioning that except in final stages
of liver diseases, they are detectable
through palpation of the liver and ab-
dominal examination. Evidently, even
by sonography it is not possible
to diagnose liver diseases in \@“
all cases, and para—clinical/ @Q

=

findings will be neces-
sary to ascertain the =S «

clinical diagnosis. = S
? =

L=
o

0

P Liver’s functions:

Liver is one of the largest internal organs and performs var-
ious vital functions in human body, the most important of
which are mentioned below:

Upon entrance of food into the digestive tract, a series of dif-
ferent events occur to prepare it for use by the human body,
namely entering the stomach, being mixed with the diges-
tive juices and entering the small intestine, here, the food is

12
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affected by chemical substances called enzymes, which are
secreted by cells of small intestine’s wall and also by pan-
creas, and prepared for being absorbed by intestinal cells.
When absorbed, the nutrients pass into blood stream. These
nutrients cannot be used directly by tissue cells, hence. They
thereafter go to the liver to be changed to usable substances
for all cells.

» The role of liver in health

By making necessary changes in the absorbed nutrients
and excreting toxic substances, liver plays the most Signifi-
cant role in keeping us healthy. The most important of these
changes include:

-Heart

“Spleen
ntestine

Larg
Intestine
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Structure and function of the
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« Converting simple sugar (glucose) to its storable form
(glycogen) and the reverse process when necessary, which
play an important role in controlling the level of blood glu-
cose.

« Converting the absorbed fat to absorbable and storable
types for various cells of the body.

« Playing a major role in metabolism of protein (almost all
proteins of blood plasma are produced by liver).

« Storing a number of vitamins (eg; A, B,...) and also some
kind of metal (eg; iron, copper) to be used when needed.

e Destroying microorganism that enter the body through
intestines. They first enter the liver in the bloodstream and it
removes them by its defensive system.

» The Role of Liver in Detoxification

Ammonium (NH3) is a product of bodily chemical reac-
tions, as well as intestinal bacterial flora, which is produced
abundantly and enters the blood stream. It has detrimental
effects on cells, especially brain cells, so the liver takes it up
from the blood and, through a series of chemical reactions,
converts it to urea, which is excreted by kidneys. The process
of detoxification is not limited to ammonium a lot of harm-
ful substances and drugs are also excreted from the body by
the liver. When liver’s function deteriorates, there will be an
increase in the level of toxic wastes, including ammonium,
which will have destructive effects on all parts of the body.

14
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Q: Is it possible to live without a
liver?

Considering the vital functions of
the liver, it is surely not possible to
live without it. However, in most liv-
er diseases a small percentage of it
is affected, hence only some of its
functions will be out of order. There-
fore, most liver diseases are not life
threatening. In other words, if only
one third of the liver remains :@..
functional all normal bodi- 2 ©
ly needs will be met. "—g

— S«

» Protein production

Protein is one of the most important constituents of blood.
Nearly two third of blood protein is albumin, which is pro-
duced solely by the liver. The average concentration of albu-
min in blood is 4 gr/dl. About 10 to 12 grams of protein is used
by bodily cells and the same amount is produced by the liver.
Indeed there is a balance between production and consump-
tion albumin in our body. In cases of grave liver diseases like
serious hepatitis or cirrhosis, the patient’s serum protein
decreases. Normal amounts of albumin in blood is an essen-

15
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tial condition of health and proper blood circulation. For
instance, decrease in albumin concentration results in swell-
ing (edema) of different parts of the body (hands, feet, face).
Other kinds of protein are also produced in the liver. These
proteins are involved in blood coagulation (clotting) process
and called coagulative factors; there are 31 of such proteins,
6 of which (factors 2, 5, 7,9,10 and 1) are produced in the liv-
er. Their production requires presence of vitamin K. Hence,
in cases of grave liver diseases or serious vitamin K deficien-
cy, internal or subcutaneous bleedings easily occur. Other
substances like transferrin are also produced in the liver, to
transfer hormones within the body.
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» Bile production

Bile is a very bitter greenish yellow liquid produced con-
stantly by liver cells, which is poured, through biliary ducts,
into gallbladder, where it is concentrated and temporarily
stored. Foodstuffs are first mixed with gastric juices in the
stomach and then moves to the duodenum (the initial part
of small intestine). Upon entrance of this mixture (chyme or
chymus) into duodenum, bile is secreted from gallbladder
and poured into duodenum. In a healthy adult, production
and secretion of bile normally amounts to 500-1500 ml per
day. This liquid mainly contains water, bilirubin and biliary
salts that, in addition to excretion of bilirubin, helps in diges-
tion and absorption of fats in intestines. Whenever the level
of bilirubin increases in blood, jaundice occurs.

17
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CHAPTER 02

What are hepatitis and its different types?

Hepatitis refers to the inflammation of the liver
and is also called jaundice. Viruses are the main
cause of hepatitis, which is considered acute when
the disease and its symptoms last under 6 months
and chronic when they last over 6 months. Hepatitis
is a major healthcare problem across the world
today and the different types of hepatitis vary
considerably in terms of their prevalence, causes,
and routes of transmission depending on the level
of hygiene, traditions, social habits and the degree
of abiding by moral codes of conduct. Human beings
have long been familiar with hepatitis; the Greek
philosopher, Hippocrates, also wrote on this disease.
During the American Civil War and the First World
War, hepatitis was a great danger that knocked out
many soldiers from the battle field and inflicted
irreversible damages on the army. As recorded in
medical reports, during the Second World War, too,
alarge number of people in the Middle East and Italy
were infected with hepatitis due to poor sanitation
and hygiene conditions.
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» What are the causes of hepatitis?

Throughout the years, countless people have gotten infect-
ed with hepatitis and many have died from the disease. Ap-
proximately 70,000 soldiers were infected with (viral) hep-
atitis during the First World War, and physicians found that
there were two types of hepatitis in the Second World War.
The first type is infectious and orally transmitted (mainly
hepatitis A), and the second type is serum hepatitis transmit-
ted through the blood (such as hepatitis B).

Different factors cause the inflammation of the liver. Vi-
ruses are the most common causes of hepatitis. Viruses are
microorganisms that cannot be seen with the naked eye and
require advanced equipment such as electron microscopes
to be seen. Viruses are composed of a set of genetic materi-
als and proteins. Viruses cannot survive outside the body but
proliferate quickly within hours inside the body. At least 6
types of viruses have been identified to cause different types
of hepatitis, which were then named based on the English
alphabet, including hepatitis A, B, C, D, E and G viruses. Each
virus belongs to a distinct group
and the diseases they cause are
notrelated. Hepatitis B virus was
properly identified in 1960s and
hepatitis A virus in 1973; howev-
er, hepatitis C virus remained a
mystery for years until it was fi-

nally identified in 1989. 2.1: Overview of
a hepatitis virus

20
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Liver is the locus for the
replication and growth of
hepatitis viruses. The growth
of viruses disturbs the liver
functions.

» Symptoms of hepatitis

The majority of patients with viral hepatitis do not present
any symptoms for the disease and their disease is accidental-
ly diagnosed through routine tests. Some patients, however,
present acute symptoms of the disease.

Following contact with a hepatitis virus and after the in-
cubation or latency period of weeks or months, acute symp-
toms of hepatitis emerge.

Symptoms of hepatic diseases vary from one case to anoth-
er. Symptoms of hepatitis also range from a state of cold and
flu, anorexia, lethargy, malaise, dark urine, pale stools, itch-
ing and headache to a severe jaundice, which is called acute
hepatitis.

21
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These symptoms are not specific to any one type of hepa-
titis and are rather seen in all types of the disease. In 95% of
the cases with acute hepatitis, symptoms automatically dis-
appear (even without treatment) within 4-6 weeks and the
virus is excreted from the body. In 5% of the cases with hepa-
titis B, the causing virus remains in the body and makes the
patient a carrier.

Symptoms of acute hepatitis

* Yellow discoloration of the skin and

eyes (jaundice) ' € %

Cl
o]

* Dark urine

 Pale stool (clay-colored stool)
* Nausea and vomiting

* Anorexia

¢ Itching

* Fatigue, lethargy and decreased ability to
perform daily activities.

22
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Are hives a symptom of hepatitis?
In most cases, no.

In some cases, after the incidence of hepatitis, skin
lesions such as hives emerge that are caused by the
deposition of hepatitis antigens in the skin. Chronic
hives are not, however, a symptom of hepatitis in most
cases.

Hives are considered a disturbing complication that is
periodically experienced by some patients, and its etiol-
ogy is unknown in most cases despite the different tests
performed. Iranians are inclined to incorrectly associate
most of their skin problems with the liver.

Hives are caused by many dif-
ferent factors, including food
and drug allergies, chronic in-
fections such as sinusitis, tooth
infections, gallbladder diseases
and parasitic infections.
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» What is jaundice?

Jaundice refers to the yellowing of the skin and white of the
eyes due to high levels of blood bilirubin. Bilirubin is pro-
duced regularly on a daily basis after the breakdown of red
blood cells and is excreted from the body by the liver through
the bile. In the case of liver dysfunction (such as hepatitis)
or biliary outflow obstruction (for example, the presence of
gallstones), blood bilirubin is not excreted from the body
and instead accumulates in the body and causes jaundice.
The incidence of jaundice is not necessarily a symptom of
hepatitis and might have other reasons. For instance, the ex-
cessive breakdown of red blood cells (hemolysis) may cause
jaundice. Many patients with hepatitis and especially carri-
ers of hepatitis B do not have a history of jaundice and are
not yellow in color either. Ssymptoms of the disease should be
interpreted by physicians only.

24
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Does indulgence in carrots cause jaundice?

Yes;

this condition occurs mostly in children, but the resul-
tant yellowing is different from jaundice. Most fruit and
vegetables, including carrots and tangerines, contain a
yellow pigment known as carotene. If someone drinks a
glass of carrot juice every day (or indulges in the other
nutrients mentioned), carotene level increases in their
body to the extent that their liver cannot metabolize and
excrete it anymore and its blood level therefore increas-
es. The pigment eventually accumulates under the skin
and turns it yellow. The main difference between this
type of yellowing and the yellowing caused by hepat-
ic or blood diseases is that the white of the eye (the
sclera) does not turn yellow in the yellowing caused
by the accumulation of carotene pigments in the blood
(following indulgence in a particular nutrient). In these
instances, if consumption of the particular nutrient is
reduced, the yellowing ()

gradually ~ diminishes
within weeks and does
not cause problems.
The incidence of jaun-
dice is not necessarily
a symptom of hepatitis
and might have other
reasons.
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» Does the incidence of hepatitis necessarily
imply death?

No. The course of the disease varies with the severity and
type of hepatitis. Hepatitis A has a very low rate of mortality
and does not leave any complications after recovery, either.
Hepatitis B is cured in most cases; however, in 5% of the pa-
tients, the virus remains in the body and leads to potential
problems in the future through proliferation. Hepatitis C
disappear in 30% of patients spontaneously and in remind of
patients it progress slowly during 20-30 years.

MELD
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CHAPTER 03

Hepatitis C

After the identification of hepatitis A and B viruses
in the 1970s, researchers started looking for the
causes of different types of viral hepatitis that
were not caused by the known A and B viruses and
it took them years to finally achieve presentable
results .In 1989, Michel Houghton et al. made great
developments in the science of hepatic diseases with
the use of new molecular biology techniques and
through isolating the hepatitis C virus for the first
time. The infection is transmitted through contact
with infected blood. Given that the virus is not easily
eliminated by the host immune system, infection
with the hepatitis Cvirus oftenresultsin a persistent
infection in the body.Some researchers attribute the
origin of hepatitis C virus to Asia; many people were
infected with the disease during the world war. The
species of this virus found in Thailand revealed it to
have been present in Asia for along time and to have
been in a state of transformation. Men who were
infected with hepatitis C in the Far East during the
wartime due to blood transfusions, injuries, etc.,
spread the disease through various ways, including
blood donation, after their return home. Among the
hepatitis viruses identified to date, hepatitis Band C
viruses are known as the major causes of lazy liver,
a chronic hepatic disease, and controlling them is a
priority.




e What is hepatitis C?

Infection with one type of hepa-
titis virus does not safeguard the
patient against other types of viral
hepatitis.

» Cause of hepatitis C

Hepatitis C virus belongs to the genus Flavivirus. Hepatitis
Cvirusisanenveloped single-stranded virus 50-60 nm in size.
It proliferates in the liver cells and damages them. Hepatitis
Cis a virus transmitted through the blood. Hepatitis C virus
was identified in 1989 and a blood test for checking hepatitis
antibodies was introduced in 1990. Researchers believe that
hepatitis C virus has various species and can cross the barri-
er of the host immune system and cause chronic infections
due to its genetic diversity. According to genetic studies, the
virus has 7 species and some subspecies. The significant geo-
graphic diversity in the prevalence of species and subspecies
is due to the high mutation rates of the virus. Re-infection
with hepatitis C is also possible since no persistent immu-
nity is developed against it. A map of the various genotypes
(species) of the virus can be currently perceived based on the
geographical distribution of the disease in the Middle East

30
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and Central Asia. The virus genotype might be helpful in the
prediction of the disease’s responsiveness to treatments, its
methods of treatment and even the duration of treatment
and type of medications.

The most prevalent genotypes in Iran are 1a, 3a and 1b, in re-
spective order of prevalence. Genotype 4 is more prevalent in
Arab countries of the region, including Syria, Egypt, Iraq, Ku-
wait and Saudi Arabia, while genotype 3a is more prevalent
in Pakistan and genotype 1b in Azerbaijan, Tajikistan, Russia
and Turkey.
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» Transmission routes of hepatitis C

Infection with hepatic C virus is a major health problem
across the world today and is considered a challenge that
will certainly turn into a disaster in the future if necessary
measures are not taken to control and prevent it today. It is
estimated that about 200 million people are infected with
hepatitis C in the world today. The disease is more prevalent
in East Asian countries, Egypt, Pakistan and Azerbaijan; how-
ever, the exact number of infected people by country is not
available.

Hepatitis C virus is transmitted through contact with an in-
fected person’s blood. The virus survives outside the human
body and in dried blood for up to three months but is killed
if boiled at 100°C for 5 minutes.

32
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The most common transmission route for hepatitis C vi-
rus in the world until 1992 and in Iran until 1995-6 was the
receiving of infected blood and blood products. After this
date, however, all blood supplies were tested for all the dif-
ferent types of infectious diseases, including hepatitis C,
and were allowed to be injected only if clean. The failure to
test blood supplies for hepatitis C before this date was due to
the impossibility of performing hepatitis C testing -in other
words, that the virus was unknown. Repeated recipients of
blood products, including coagulation factors VIII and IX for
patients with hemophilia and blood in patients under hemo-
dialysis for chronic kidney failure, are at a serious risk of con-
tracting hepatitis C. Intravenous drug addiction and contact
with infected people’s blood as a result of sharing needles are
important risk factors for contracting hepatitis C. Over 75% of
people currently addicted to intravenous drugs or with a his-
tory of the addiction have contracted hepatitis C. It should
be noted that the cause of the disease cannot be determined
in 30-40% of the cases, making for an unknown transmission.

e Patients with hepatitis C are generally divided into 4 gen-
eral groups:

1- First group: People who are at risk due to their his-
tory of receiving blood and its products, such as pa-
tients with hemophilia and thalassemia or patients
on dialysis;

2-Second group: People with a history of blood injec-
tion prior to 1992 when blood supplies were not tested
for hepatitis C;

33



e What is hepatitis C?

3- Third group: People who are addicted to intrave-
nous drugs or have multiple sex partners;

4- Fourth group: 30-40% of the total number of pa-
tients with unknown cause of infection

The widely-held opinion is that
there are other transmission routes
for this disease that may have not
been detected as of yet. Some
routes of transmission will be dis-
cussed at length here.

Patients afflicted with the dis-
ease are encouraged not to be
distraught with some of the trans-
mission routes mentioned here
as they are not particular to each
and every patient. Physicians are
responsible for identifying and ex-
amining transmission routes.

34
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» Hepatitis C and blood injection

Hepatitis C virus is a blood-borne virus and blood injection
was the main route of transmission for the disease before the
introduction of tests for detecting the virus (HCV Ab). This
disease is more prevalent in people who regularly receive
blood and its products, such as patients with hemophilia
and thalassemia or patients on dialysis. This trend shows the
greater significance of infected blood and blood products in
the transmission of the disease. In the course of its progress,
medical science has taken a step toward screening the blood
used for injection. For instance, the prevalence of hepatitis
caused by the injection of blood decreased considerably af-
ter the introduction of the HBs Ag test (for the diagnosis of
hepatitis B) in 1970 and the screening of all donated blood
for hepatitis B and the removal of infected blood. Another
example is provided for further clarification. The HIV was dis-
covered in the 1980s and finding disease detection methods
used for screening donated blood made up for another ad-
vancement in this area. The risk of the transmission of hep-
atitis and infectious agents through blood transfusion was
further reduced after the identification of hepatitis C virus
in1990 and the use of HCV Ab tests for the detection of blood
infected with the virus and discarding the infected blood in
1992. Nevertheless, the main risk is posed by blood donors
with hepatitis C virus present in their body whose virus an-
tibodies (to be detected by a hepatitis C test) are not positive
yet; blood transfusion from such individuals to others causes
problems.
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The safety of blood and its prod-
ucts becomes more reliable with
the increased accuracy and sensi-
tivity of diagnostic tests for hepati-
tis C virus.

?Is hepatitis C transmitted through the trans-
fusion of blood and its products nowadays?

Before testing blood for hepatitis C became possible in
1992 in developed countries and in 1995-6 in Iran, the most
prevalent route of transmission for the disease was the use of
blood and its products, and hepatitis C was then responsible
for 90% of hepatic diseases following blood transfusion. The
various tests performed today have guaranteed the safety of
blood. The risk of infection with hepatitis C after the injec-
tion of blood is very low nowadays, although it is not yet zero
anywhere across the world.

The use of blood and its products
is no problem at the physician’s
discretion if necessary. Patients
should not worry about hepatitis C
transmission nowadays.

LS
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» Hepatitis and patients with special diseases

As already noted, patients with hemophilia, thalassemia
and chronic kidney failure on dialysis are prone to the risk
of contracting hepatitis C. According to the available statis-
tics, over 15% of patients with chronic kidney failure, 75% of
hemophilia patients and 20% of patients with thalassemia
are infected with hepatitis C. Each of these diseases will be
discussed later in their own dedicated chapters.

» Hepatitis and addiction

Intravenous drug addiction is one of the major causes
of infection with hepatitis C. The habit of sharing needles
among addicts might lead to the transmission of all types of
infections, including HVB, HVC and HIV. However, addiction
to cocaine and sniffing through the nose make up for anoth-
er route of transmission. A major risk threatening addicts
is coinfection with different species of hepatitis C virus that
cause a more severe disease. In such cases, the response to
antiviral drugs is reduced.

? Some intravenous drug addicts do not express
any history of sharing injection equipment with
others. How is the infection with hepatitis C jus-
tified in this group?

Sharing injection equipment even only once is enough fora

37



e What is hepatitis C?

person to be infected with the virus. Many intravenous drug
addicts do not express any history of sharing injection equip-
ment, but the first experience of injection often takes place
with the encouragement of friends and with the borrowing
of their equipment. Sharing equipment even once results in
the transmission of the disease. In many cases, the presence
of the virus in the blood does not present any symptoms and
even the infected patients are not aware of their infection.

? Does replacing the needle of shared syringes
inhibit the transmission of the virus?

No; all the equipment shared for injection contaminated
with blood, such as the needle and the syringe, can transmit
the virus from one person to another.

38
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The prime way to prevent hepatitis C in ad-
dicts is withdrawal; otherwise, the alterna-
tive is to not to share injection equipment.

Are other forms of addiction involved in
hepatitis infection?

Yes;

other forms of addiction, such as sniffing (sniffing drugs
through the nose) and smoking opium, are also effec-
tive, but are not as dangerous as intravenous drug ac-
diction.

» Hepatitis and tattooing

Piercing the skin with a needle for tattoos isa
known route for HCV transmission. Women
should note that although eyebrow tattoo-
ing can make the face more beautiful, it
might cost them infection with hepati-
tis. Nevertheless, if hygienic tattoo-
ing is practiced and only dispos-
able equipment is used, there is
no need to worry about infections.

39



e What is hepatitis C?

One method of pre-
venting hepatitis C is
separating personal
items, such as tooth-
brushes, razors, nail
clippers, towels and
bath  equipment.

Co ntact between mu-
cous membranes (e.g.,
the surface of the eyes)
and blood or other se-
cretions infected with
blood such as saliva is
one route of transmis-
sion for the disease,
although it presents a
rather lowrisk. Skin cuts
and injuries should be
carefully dressed with
adhesive bandages.

There are no restric-
tions against the mar-
riage of people with
hepatitis C. Instead of
worrying about trans-
mitting the disease
to other people, care
should be taken to prac-
tice the codes of hy-
giene.

P Hepatitis and transmission

to family members

The transmission of hepatitis C
through sexual intercourse within a
marriage is not common. Available
statistics show a risk of less than 5%
for infection in these arrangements.
The level of transmission depends
on the duration of the marriage and
the amount of virus present in the
blood of the infected partner. How-
ever, the risk of sexual transmission
increases through sexual intercourse
with multiple partners and outside
marriage. The risk of transmission
through sexual intercourse even
within marriage can make families
worried and affect their lifestyle, re-
lationships and sexual relations. This

40
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issue should be properly clarified for them. The risk of trans-
mission through sexual intercourse within marriage is very
low and certain guidelines for hygiene should be respected.
Healthy sexual practices (I hope readers understand what I
mean) performed when the wife is physically ready should
not trigger concerns for infection. The risk of transmission
to other family members is very low. It should be noted that
having separate utensils and plates is not necessary; howev-
er, personal items such as toothbrushes, razors, nail clippers,
combs, towels and washcloths should be separate. There is
no evidence of the oral transmission of the virus, such as
through infected food or water (unlike hepatitis A). Patients
should not be over-sensitive to the risk of transmitting the
disease to others and should not seek to isolate themselves,
feel guilty and frequently blame themselves. The best ap-
proach is to gather a precise understanding of the disease
and its routes of transmission and to always seek to practice
codes of hygiene and to avoid superstitions. Prevent the
transmission of infections, including hepatitis C, through
separating your personal items.

41



e What is hepatitis C?

» Hepatitis and sexual transmission

Marriage is one of the major events in any person’s life-
time. Marriage of one’s children is one of the dearest wishes
of parents. After coming into maturity, young adults decide
to get married taking both their own and the other party’s
conditions into account. There are no restrictions against
marriage for patients with hepatitis C. Hepatitis C virus is
present in the semen, vaginal secretions and saliva to a very
low degree and there is a risk, albeit low, of infection after a
sexual encounter with a patient who has hepatitis C. This risk
is directly correlated with the duration of the marriage. Pa-
tients should pay attention to their sexual practices. Sexual
relations within the family (i.e. with only one partner) and in
compliance with codes of morality and hygiene are associat-
ed with a very low risk of infection. In western countries, this
risk is increased due to the trend of having multiple sex part-
ners and the performance of unusual sexual practices, such
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as sexual relations during menstruation or anal/oral sex.
There are no restrictions against marriage for patients with
hepatitis C. Sexual relations with high-risk partners are asso-
ciated with the risk of infection with hepatitis or HIV; how-
ever, sexual relations within the family are not problematic.
Some researchers recommend the use of condoms during
sexual relations within the family in order to prevent hepa-
titis C while some others do not find it necessary. When the
family does not intend to conceive, it is recommended for
the male partner to use condoms. There are no restrictions
against normal romantic engagements with patients with
hepatitis C, such as kissing.

©00000000000000000000000000000000000000000000000000000000000000

The presence of HCV in the semen and vaginal secre-
tions does not signify the 100% chance of transmis-
sion of the virus. The risk of hepatitis C transmission
is not high in safe sex.

©00000000000000000000000000000000000000000000000000000000000000

? My husband is infected with hepatitis C, can I
kiss him?

Yes; romantic engagements are vital in a marriage and
there are no restrictions against them in this case, either.
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?I am a man of 27 diagnosed with HCV infection
2 years ago. I have proposed to several girls so
far, but they have all turned me down with their
families upon learning of my conditions. What
am I to do?

Your future wife has an absolute right to know of your
conditions. If you were in the shoes of your intended wife
yourself, you would expect to be informed of the disease
before marriage. However, the manner of informing about
such conditions is fundamental. You can ask for the help of
an advisor or a specialist in the field. I always assert that a
husband with hepatitis C is better than a bad-tempered
husband!

P Hepatitis C and its trans-

J mission from mother to in-
fant

The risk of HCV transmission from
a pregnant woman to her embryo is
very low. The risk of transmission
to infants at birth is lower than 5%
(13%). There is a risk of infection at
pbirth because of the intermingling
|of maternal and fetal blood. The

Y 'type of delivery (caesarean section
~" " or natural childbirth) does not con-
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tribute to the infection. Hepatitis C virus is rarely transmit-
ted from a mother to her embryo.

?Can the higher risk of transmission from
infected mothers to infants be determined
through a specific test?

Yes, if HCV RNA PCR test result is positive in mother’s blood
and the viral titer is high, the risk of transmission to infants
is increased.

©00000000000000000000000000000000000000000000000000000000000000

A slightly higher risk of HCV transmission from infected
mothers to infants cannot deprive them of having chil-
dren and breastfeeding.
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?When after birth should the infants of infect-
ed mothers undergo hepatitis C testing?

The result of HCV Ab testing might be positive in infants
after birth; however, it is not enough evidence for infection.
The test is usually performed six months after birth.

©00000000000000000000000000000000000000000000000000000000000000

A study conducted on 120 infants of mothers with hepa-
titis C in Hamburg, Germany, showed that only 6 infants
(5%) were infected with the disease.

©00000000000000000000000000000000000000000000000000000000000000
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?Can mothers with hepatitis C breastfeed their
infants?

There are no restrictions against breastfeeding. It should
be noted, however, that there is a risk of transmission when
the mother’s breast is wounded or injured.

Human beings are the only source of hepatitis C virus
and no animal sources have been found for it as of yet.

» Hepatitis C and medical personnel

The risk and prevalence of hepatitis C is higher in hospital
personnel, physicians, dentists, oral and dental surgeons,
nurses, paramedics, midwives and hairdressers. In gener-
al, anyone in close contact with the patients’ blood is at the
risk of infection with this disease, including hemodialysis
centers’ personnel and
caregivers of patients
with hemophilia and
thalassemia, as well.

It is necessary for all
these individuals to
respect the codes of
hygiene and to avoid
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contact with blood because the incidence of the disease can-
not be prevented by immunoglobulin after a contaminated
needle stick accident.

©00000000000000000000000000000000000000000000000000000000000000

The general belief is that the tools used for ear
piercing, acupuncture and dentistry may be infect-
ed with HCV and infect healthy people.

Fkkkkkkkdkkkhkkkkkikkkk

In 30-40% of the cases, no specific known routes
of transmission can be found for infection with
HCV.

©00000000000000000000000000000000000000000000000000000000000000

» HCV is not transmitted through the following
routes:

1- Shaking hands with or kissing an infected person;
2- Cooking and eating in the same place as them;
3-Normal socialization in the workplace or at home;
4- Hugging the infected;

5-The air;

6- Swimming in the same pool.
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e What is hepatitis C?

? I am working in a state department. One of
my colleagues has hepatitis C. Can the disease be
transmitted to us?

No; the usual forms of daily contact such as shaking hands,
working in the same room and socializing with friends and
classmates do not contain the risk of transmitting the dis-
ease and are not matter for concern. One should only make
sure to respect all codes of hygiene.

? About 2 months ago, I hosted one of my
friends. Some days ago, after I met him again, I
found out he was infected with hepatitis C. Do
you recommend that I go to a laboratory for
hepatitis C testing?

No, that is not necessary. You should only avoid sharing
razors and personal
care products such
as nail clippers with
others even among
circles of friends.
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? One of my friends is infected with hepatitis C.
Can I go to his place for partying and eating?

There are no restrictions against hanging out with them.
Even if the infected person is the one who cooks, you can be
confident about hanging out with them and eating their
food.

In general, the following people are at a higher risk for
infection with hepatitis C and should undergo hepatitis
Ctesting:

1- People with a history of blood transfusion prior to
1992 across the world and 1996 in Iran, since blood
supplies were not tested for hepatitis C then;
2-Patients with hemophilia (a type of coagulopathy),
chronic kidney failure (dialysis), and thalassemia who
use blood and its products;

3-Medical personnel who are in contact with the pa-
tients’ blood or who have had contaminated needle
stick accidents;

4-People with unconventional or unsafe sexual behav-
ior;

5-All intravenous drug addicts;

6- All wives or husbands of individuals infected with
hepatitis C.
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Diagnosing hepatitis C

Hepatitis C is diagnosed through anti-HCV an-
tibody tests using the ELISA method. If the test
result is positive, the more precise RIBA test (or
Western blot analysis) should then be performed
to prove the infection. Now PCR testing can be per-
formed to prove the absence or presence of the vi-
rus. The person should not be considered infected
until the result proves it. What makes the result
significant is the person’s general health status,
medical records, liver status based on the tests,
liver ultrasound and some other tests for examin-
ing viral activity in the body. It should be noted
that hepatitis C virus destroys the liver cells rath-
er mysteriously. The disease gradually progresses
toward a chronic state; it fluctuates and the blood
levels of the virus and the disease activity change
transiently. The majority of patients with hepati-
tis Cdo not present any symptoms and a few expe-
rience fatigue and have a mild fever, abdominal
pain or discoloration of urine, and these signs are
variable, as well.
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hepatitis C

After a hepatitis C diagnosis, there are certain questions
that need to be answered: Does the patient have a liver
lesion? How severe is the liver lesion? Does the liver lesion
need to be treated? And how should the patient protect his
liver from more damage?

? The majority of patients diagnosed with hep-
atitis express their disbelief in actually having
hepatitis. What can be said of this issue?

In general, when a patient is informed of his viral hepati-
tis (for example, hepatitis C), he will feel dejected and won-
der why he has been infected with hepatitis C and what will
become of him. It is recommended to always consult with
a specialist of the field when first learning of the diagnosis.

In the majority of cases,

the disease progresses
slowly, and only 20-30%
of the patients develop
cirrhosis (or a lazy liver),
which lasts 20-30 years.
Potent treatments are
currently available for
these patients and new
medications are being
discovered by the day.
In such conditions, phy-
sicians examine other
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causes of the viral hepatitis, including hepatitis B virus and
liver conditions (for example, a fatty liver). There are tests for
examining liver functioning, including tests for examining
liver enzymes (AST & ALT), bilirubin, albumin and the blood
count.

» What are liver enzymes?

In general, liver enzyme measurements can provide a use-
ful marker for determining the presence of the disease in the
organ. AST and ALT are the main liver enzymes. The increase
in serum levels of these enzymes shows the inflammation of
the liver.

?If liver testresults, such as ALT and AST (amino-
transferases) levels, are normal, can we be sure
the patient with hepatitis C has no liver lesions?

No; in a few patients, hepatic histology shows lesions de-
spite the normal status of biochemical enzymes (such as
aminotransferases).

?Is PCR or HCV RNA testing recommended for
all patients with hepatitis C?

Yes; hepatic blood test (AST & ALT) results may be normal
in patients with hepatitis C; PCR testing should therefore be
necessarily performed for all patients to examine the viral
activity.
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» What is chronic hepatitis?

Chronic hepatitis refers to the condition in which hepatitis
C virus is present in the body for more than 6 months and
liver damage is diagnosed following an increase in liver en-
zymes and positive PCR test results. In such conditions, liv-
er damage worsens and a lazy liver might be the long-term
outcome. Numerous studies have been conducted aiming to
understand the course of hepatitis C.

Contrary to expectations, symptoms of the disease prog-
ress slowly and patients do not face any problems in the
short term. Some studies did not find any particular dis-
abilities in patients even up to 20 years after the infection
(note: after infection, not after the diagnosis, which are two
different things). Personal factors, such as age at the time of
infection, sex (male or female), route of infection and alcohol
consumption, are important in determining the age of the
disease. The virus type (genotype) is also an important deter-
minant of the disease’s severity. The immune system cannot
eliminate the virus within 6 months in 85% of patients, whose
disease therefore becomes chronic. The virus is permanently
present in these patients’ blood and only its amount is sub-
ject to periodical changes. Chronic hepatitis is an insidious
disease that progresses at a very low rate in most patients
without presenting any physical symptoms. During the two
decades performing liver biopsy, the status of the inflamma-
tion and the severity of the lesion are determined and scored
according to the Nodal formula with a maximum score of 22.
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» What s liver biopsy?

The first liver biopsy was performed in 1883 by Paul Ehrlich
and then widely used during the Second World War in order
to study viral hepatitis, which had infected a significant por-
tion the war force. Liver biopsy is a diagnostic procedure for
examining liver lesions and for determining their level of
deterioration. The biopsy specimen collected is a few milli-
meters to a few centimeters in size and gets examined at a
pathology laboratory. The accuracy and expertise of the labo-
ratory is crucial to the diagnosis of the lesion.

How long does performing the liver biopsy
take? And how should I prepare for it?

Preparing patients for liver biopsy takes 10 minutes, but
the biopsy itself takes only 5 seconds. Patients should nor-
mally be fasting for 6 hours before their liver biopsy and rest
for up to 6 hours after the procedure under the supervision
of experienced nurses and while still fasting. Liver biopsy is
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performed using a special needle called a Menghini needle
or an automatic or semi-automatic disposable needle. It is
necessary to also take a liver ultrasound and perform coag-
ulation tests, such as platelet and hemoglobin prothrombin
time (PT).

If you use antihypertensive drugs and/or blood thinners
such as aspirin, make sure to inform your physician
before the biopsy.

» The liver biopsy procedure

The skin at the site of biopsy is first disinfected with Beta-
dine. Patients are advised not to touch the site and to cooper-
ate with the medical personnel during the biopsy procedure.
The physician asks the patient to hold his breath for a few
minutes so that the biopsy can be performed within seconds.
During liver biopsy,
only a small part of NS
the liver is removed,
and the liver tissue is
fully repaired within
a few days and no liv-
er damage is caused
by the procedure. /" \-' ' -
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? What are the risks of liver biopsy?

Liver biopsy is completely harmless and has bleeding as its
main complication, which, however, occurs very rarely. Ab-
dominal pain is another complication of liver biopsy that is
only seen in a few patients and resolved with pain killers.

? Which specialist performs a liver biopsy?

Liver biopsy is often performed by a gastroenterologist,
hepatologist or radiologist, but other specialists can also per-
form it. Selecting a physician who performs lots of biopsies
presents a lower risk of complications. Today, liver biopsy is
guided by an ultrasound and is therefore almost harmless.

P

The following instructions
should be observed after a liv-
er biopsy:

1-Patients should not leave the
bed for 6 hours after the biopsy
(even for using the bathroom) and
are recommended to lie down ac-
cording to the physician’s instruc-
tions.

2-Nurses should consistently con-
trol the patients’ blood pressure
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and pulse. This is a routine procedure
that should not worry the patients.

3- Patients should avoid eating and
drinking for 6 hours after the biopsy and
to then start with drinking liquids and
then eating solid food if bearable and if
no vomiting occurs.

4- Patients should have a companion
when being discharged from the hospi-
tal and should avoid driving.

5- Patients should avoid lifting heavy
loads and having sexual intercourse for
3 days after the biopsy.

6- Patients can resume their daily ac-
tivities and work after 24 hours and are
also fit for traveling again by then.

7- Patients can remove the dressing on
the site of their liver biopsy and take a
shower after 24 hours. Often, the dress-
ing does not need to be replaced.

If you experience abdominal pain, frequent vomiting or
black stools after you have been discharged from the
hospital, please contact your physician.
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» Fibroscan, a modern method of diagnosis

Liver stiffness can be measured using the novel technology
of sending low-frequency ultrasound waves into the body.
The degree of liver stiffness is directly correlated with the
degree of fibrosis and persistent liver damage. This non-in-
vasive method can even be performed in pregnant women.
The degree of liver fibrosis is scored within a range from F0
to F4 and the degree of liver stiffness is also measured and
reported in kilopascals (kPa).

The results are analyzed in a complicated software and the
degree of persistent liver damage (fibrosis) is determined
through measuring the speed of waves using statistical for-
mulas. This method is completely pain-free. Inaccuracy of liv-
er biopsy is one per fifty thousand livers while the inaccuracy
of fibroscan is one per five hundred thousand livers, which
shows the higher accuracy of fibroscan for the measurement
of liver damage.

MELD
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Prevention

Infection with hepatitis C has unpleasant conse-
quences. Prevention is better than treatment giv-
en the latter’s more difficulty and higher costs.
Effective vaccines have not yet been developed for
the prevention of hepatitis C; however, scientific
centers across the world are working on finding
one. Studying the disease’s routes of transmis-
sion and preventing from its expansion is crucial.
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P Necessary care practices for preventing the in-
fection of others:

1- Not sharing nail clippers, razors and tooth brushes.
2- Thorough disinfection of blood-contaminated ar-
eas.

3- Covering skin cuts and wounds with adhesive ban-
dage in patients.

4- Careful disposing of syringes used for the injection
of medications such as interferon in order to avoid
wounding others.

5-Use of condoms during sexual activities.
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When visiting the dentist’s office, note that the dentist is at
a risk of infection due to his contact with your oral secretions
and blood and that there is also a risk of transmission to oth-
ers (if the codes of hygiene are not carefully respected for the
tools used). Make sure to inform your dentist of your condi-
tion in advance. Some dentists might reject you, but lying is

not a recommended alternative even in such cases.

The Blood Transfusion
Organization strongly advises
patients with hepatitis C to avoid
donating their blood.
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Answers to some questions

I am a 45-year old man and have
donated my blood several times
during 1989-90 , and the card is-
sued for me after the blood trans-
fusion indicated my health every
time. However, I received a letter from the Blood
Transfusion Organization after a recent blood
donation. The letter claimed thatI have a partial
blood disorder. I then went to a laboratory that
confirmed my infection with hepatitis C. Why
wasn’t this condition detected during my pre-
vious blood transfusions? Does blood donation
infect the donors with this disease?

Before 1992, donated blood was tested only for hepatitis B
and HIV, and infection with hepatitis C virus could not be
tested prior to this date. It is 25 years now since the identifi-
cation of hepatitis C virus in the world and tests for detecting
the virus became available only in 1992. Possessing a health
card issued prior to this date does not reject your infection
with hepatitis C during that time period. There is still the
chance that you might have contracted the disease after 1992
through contact with hepatitis C virus; and one route for the
transmission of hepatitis C is poor hygienic conditions in
dentistry.

Given that only disposable tools clean of infections are used
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for drawing blood from the
donors, there is no risk of
infection with hepatitis C
for blood donors. However,
given your infection with
hepatitis C, please refrain
from donating blood and
visit Middle East Liver Dis-
eases Centers in Iran and
other countries of the re-
gion

(www.meldcenter.com)
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Patients with hepatitis C may sometimes need to have
their blood drawn out due to their increased blood
viscosity (high hemoglobin levels). In these conditions,
venosection is performed according to the physician’s
recommendations and the collected blood is instantly
thrown out.

» Hepatitis C and hepatitis B vaccines

To prevent hepatitis B, patients with hepatitis C should be
vaccinated for hepatitis B three times with a one-month and
then a six-month interval of the first vaccination. Hepatitis
B vaccination protects against hepatitis B only and does not
prevent infection with other hepatitis viruses.

? How can we can kill the virus present in the
clothes and personal items of patients with hep-
atitis C?

The simplest way to kill the virusis to boil the infected clothes
and personal items after removing all traces of the blood. If
boiling is not possible, 5% bleach solutions can be used. These
items are first put to soak in the bleach for half an hour and
then washed normally with tap water. Colored clothes are
better be soaked in 70% alcohol and then washed normally
with water. The bleach can be prepared of one part bleach
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(for example, 11it) and 10 parts water (for example, 10 lit).

It must be noted that the above procedures should only be
taken when clothes are contaminated with blood.

? Should patients with hepatitis C bring their
own razor and blade or shaving machine to the
hairdresser’s in order to prevent the transmis-
sion of the disease to others?

Patients are recommended to bring their own tools to the
hairdresser’s. Regardless, hairdressers should replace their
blades as well as respect the codes of hygiene when provid-
ing service to their customers.
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To hemophilia patients

Hemophilia is a hereditary coagulation disorder. The
disease has been known since several thousand years
ago, but got its name hemophilia, meaning a lover
of blood, in 1982, and its different types (hemophilia
type A, B, etc.) were then gradually introduced. The
patients’ longevity has increased given the advances
in medicine and the possibility of providing essential
care services and the changes in the patients’ lifestyle.
In a not-so-distant past, death due to different bleeding
conditions was an anticipated outcome of hemophilia
for patients. In 1973, Birch reported the death of 82 pa-
tients out of the 113 hemophilia patients surveyed be-
fore the age of 15. The introduction of fresh plasma in
the 1950s and 1960s made some recoveries in the con-
ditions of hemophilia patients, who were then prom-
ised a more normal life with the introduction of con-
centrated coagulation factors in the 1960s. Hemophilia
patients should use coagulation products in order to
maintain their quality of life. The early plasma deriv-
atives contained infectious agents such as hepatitis B
and C viruses, HIV, cytomegalovirus, and spirochete.
The increasing advances of medicine toward the dis-
covery of the unknown and the elimination of the risks
of using blood and its products helped protect hemo-
philia patients against the risk of infectious diseases to
a great extent in addition to improving their quality of
life.
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» Viral hepatitis

To prevent hepatitis B, patients with hepThe last two de-
cades have been witness to a mass identification of all variet-
ies of viral hepatitis and their nature across the globe. Inves-
tigations show that 350 million people in the world carry the
hepatitis B virus and 1-4% of the world population are infect-
ed with the hepatitis C virus. Considering that infection with
these two types of viruses might become chronic, efforts
should be directed toward their prevention.

> Hepatitis B

According to studies conducted in 1987-1988, the preva-
lence of hepatitis B among hemophilia patients in different
health centers across the world is 3-13%. In the case of contact
with hepatitis B virus, the body’s immune system automati-
cally eliminates the virus in most cases.

In general, the prevalence of liver diseases caused by hepa-
titis B is higher in hemophilia patients compared to the nor-
mal population. For more information, please see the com-
prehensive book of hepatitis B by the same author.

Given that the risk of the transmission of hepatitis through
the use of blood and its products has not been reduced to
zero in any part of the world, and also given the patients’ fre-
quent hospitalizations, oral and dental surgeries and frequent
injections, taking preventive measures for avoiding infection
with hepatitis B is crucial.
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Hepatitis C vaccination is recommended for all hemophilia
patients.

» Hepatitis C

All hemophilia patients who had used coagulation factors
before 1985 were infected with hepatitis C; as a result, the
most prevalent cause of chronic hepatic disease in hemo-
philia patients is hepatitis C. Hepatitis C virus is mainly trans-
mitted through blood and its products. Once the hepatitis B
virus was identified and all blood infected with hepatitis B
virus was consequently purified, the most common cause of
hepatitis after blood injection became a non-A non-B hepati-
tis -later given the name hepatitis C.

It is worth noting that the hepatitis C detection test was in-
troduced in 1990 and then in 1992, and medical experts then
managed to reduce the risk of the transmission of hepati-
tis C to blood recipients, especially to hemophilia patients,
through identifying infected blood and their elimination.
The fight against the disease started with the thermal inac-
tivation of viruses in blood products and the subsequent
use of organic solvents in 1985. These efforts significantly
reduced hepatitis C but were not fully effective. With the in-
creasing advances in virus inactivation methods, the cause
of hepatitis C was eventually discovered. Coagulation factors
are usually prepared using several units of blood (120-1000
units) and the risk of infection is higher in coagulation fac-
tors compared to just one unit of blood.
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In the first study conducted on Iranian hemophilia pa-
tients in 1996, the prevalence of hepatitis C was 61% in the 200
hemophilia patients examined using the ELISA method. The
prevalence of hepatitis C in hemophilia patients appears to
be 45% in certain areas of Iran and over 70% in others. The rate
of infection with hepatitis C is higher in older patients, who
have received more coagulation factors.

? In which type of hemophilia (A or B) is hepati-
tis C more prevalent?

According to previous studies, infection with hepatitis C is
higher in patients with hemophilia A than in patients with
hemophilia B due to the higher amount of coagulation fac-
tors received by hemophilia A patients.

?Is the risk of infection with hepatitis C higher
with the use of coagulation factors or with the
use of fresh plasma?

The use of coagulation factors is associated with a higher
risk of infection with hepatitis. The reason is that coagula-
tion factors are made of several units of blood while fresh
plasma is drawn from only one patient. In general, the low-
est rate of infection with hepatitis C is seen among patients
who use cryoprecipitate and the highest rate of infection in
patients who use coagulation factor VIIL. The use of effective
virus inactivation and donor screening methods has reduced
the risk of infection with hepatitis C virus to a great extent to-
day. In over 85% of the cases, hepatitis C virus remains in the
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body and continues its activities; however, the disease pro-
gresses very slowly and becomes chronic (cirrhosis) in only
30-40% of the cases.

A large of number of hemophilia patients also suffer from
HIV. HIV exacerbates liver diseases through decreasing the
functionality of the immune system, which facilitates the
proliferation of the hepatitis virus.

Good news

About 20% of hemophilia patients
with an anti-HCV antibody (HCV
Ab+), normal liver enzyme levels (ALT
levels), and no virus found in the PCR
blood test have been able to fully ex-
crete the virus from their body and
need not be worried.

?Can hemophilia patients with hepatitis C
receive an interferon-alpha injection for treat-
ment?

Yes; Interferon-alpha can be injected to patients who need
this treatment; however, newer medications are more effec-
tive.
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?Is liver biopsy necessary for hemophilia pa-
tients with hepatitis C?

Biopsy is an appropriate guide for deciding whether or not
the patient with hepatitis C should be treated. Although liver
biopsy can be performed on hemophilia patients in compli-
ance with certain principles, it should be refused due to the
potential risks it poses (for instance, 2 cases of death report-
ed in a study conducted by Aledort). Decision about treating
the patients is made with the help of liver tests, PCR, liver and
spleen scan, ultrasound and fibroscan. Liver biopsy has been
outdated with the introduction of fibroscan and measuring
the disease progression with periodical fibroscans is a new
possibility.

?Are hemophilia patients at risk of bleeding af-
ter receiving an interferon-alpha injection?

No; there are no restrictions against the subcutaneous in-
jection of interferon-alpha to hemophilia patients. However,
the new oral antiviral therapies introduced to the market ob-
viate the use of interferon.

?I have three sons, aged 3, 9 and 15, all suffer-
ing from hemophilia. My 15 year-old and 9 year-
old have been infected with hepatitis C. Their
blood tests have shown an increase in the liver
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enzymes (ALT disorder), and their PCR tests have
shown positive HCV RNA; but the physician pre-
scribed treatment with interferon-alpha only
for my 15 year-old and left my 9 year-old without
any treatments. What do you think of these pre-
scriptions?

Various factors are involved in making decisions about
whether or not hemophilia patients with hepatitis C should
be treated. The main factor is the presence or absence of clin-
ical symptoms of a liver disease. Other factors include the
presence or absence of a liver enzyme disorder, the liver ul-
trasound, the liver and spleen scan, the presence of virus in
the blood (PCR), the liver fibrosis status in the fibroscan and
age.

Some researchers suggest starting the interferon-alpha
treatment for hemophilia patients with hepatitis C only after
the age of 12 and advise physicians to avoid its prescription to
younger patients. You should not worry because the disease
progresses very slowly, and delay in the treatment of your
son does not add to the severity of the problem. Regardless,
I recommend starting the treatment if and only if the liver
enzyme disorder persists (proved by several tests) and the
virus is present in the blood (HCV RNA in the PCR test). You
can have an effective role in controlling your child’s disease
by better understanding the disease and the treatment ob-
jectives.
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?How different is the effect of interferon-alpha
in treating hepatitis C in hemophilia patients
and non-hemophilia patients?

Given that hemophilia patients frequently use blood and
its products, it is possible for them to have several types of
hepatitis C virus in their body and interferon-alpha is there-
fore less effective in them.

?Is a positive HIV test in hemophilia patients a
barrier against the use of interferon-alpha for
treating their hepatitis C?

No.; these patients can receive interferon-alpha injections,
but its effect will be lower than in the HIV-negative patients.

?I am a man of 25 with hemophilia and hepati-
tis C. All the liver tests, liver and spleen scans, ab-
dominal ultrasound, etc., have showed normal
results. Should I receive any treatments?

According to the most recent medical findings, patients
with hepatitis C who get normal liver test results on several
occasions and who do not suffer from a severe liver damage
according to their fibroscan do not need any antiviral treat-
ments at the moment and can wait for newer medications.
However, the final decision should be made by your physi-
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cian, and given that science is constantly moving forward,
your physician’s decision is also subject to change in the fu-
ture.

?Is endoscopy necessary for all hemophilia pa-
tients with hepatitis C?

No; performing an upper endoscopy for examining the
presence of varicose veins (swollen veins) in the esophagus
is not recommended for patients younger than 20. Patients
with at least 20 years of infection with hepatitis C, or at least
35 years according to some studies, should undergo endosco-
py before beginning their treatment with interferon-alpha.

Liver transplant is a specific procedure for the treatment of
liver failure at highly advanced stages. Fewer than 50 cases
of liver transplant have been reported for hemophilia pa-
tients with liver failure caused by their infection with hep-
atitis C. The majority of hemophilia patients with hepatitis
C are not at high stages of the disease and pharmacotherapy
can be effectively used for their treatment. However, even if
a liver transplant is necessary, it cannot be easily performed
in Iran and sending the patient abroad for the transplant is
very expensive. If the liver transplant is successful and the
liver is improved, the coagulation factor deficiency is also re-
solved in most patients and recovery from hemophilia is also
achieved. The patient’s HIV results should be negative before
carrying out the liver transplant. The long-term results of
performing liver transplants for hemophilia patients are yet
to be determined.

77



To hemophilia
e Patients

» Hemophilia patients and hepatitis A

Hepatitis A is a type of liver disease. The disease pathogen is
atinyvirus 27 nm in size. The molecular structure of the virus
is fully identified. As of yet, only one genotype of this virus
has been introduced. Hepatitis A is more prevalent in coun-
tries with rather poor levels of hygiene and low-standard
potable water, and is thus more commonly seen in Southern
and Eastern Europe, Africa, the Middle East and the Far East.
The prevalence of hepatitis A is also considerable in Iran.

Hepatitis A virus is transmitted orally (through infected
water or food) and the spread of the disease is associated
with overcrowding, poor hygiene and the lack of proper sew-
age disposal. With the improvement of health conditions,
the global incidence of the disease is decreasing.

Scientifically, the risk of the transmission of hepatitis A
through the injection of blood and its products is negligible.
Given that most patients are infected at a young age, hemo-
philia patients might also be infected with hepatitis A.

Symptoms of infection with hepatitis A are similar to symp-
toms of infection with other types of hepatitis and include
cold (flu-like) symptoms, diarrhea, abdominal pain, anorex-
ia, nausea, a feeling of general malaise, headache, mild itch-
ing, dark urine and jaundice.

Hepatitis A is resolved by itself and the virus is fully excret-
ed from the body. Hepatitis A does not have a carrier state.
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Considering that infection with hepatitis A in hemophilic
patients with hepatitis C may cause severe hepatic diseas-
es, hemophilia patients are advised to immunize themselves
against hepatitis A in addition to respecting the codes of hy-
giene, such as consuming safe potable water and food and
respecting personal hygiene in order to inhibit the exacerba-
tion of their hepatic diseases.

Attention

The potential transmission of infectious
agents still limits the safe use of blood
and its products. The virus inactivation
of blood products is a desire that is not
always practical. Reducing this risk to
a good level will therefore be efficient.
Simply expressing that blood is infected
does not solve the problem and instead
makes people skeptical toward the use
of blood and its products, which will ul-
timately affect the patients more than
any other group

There is a religious sect in the US that
does not allow the blood transfusion
based on its beliefs, resulting even in
the death of some of its members. If we
propagate the infection of blood sup-
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plies, can we expect hospitals to admit pa-
tients for blood transfusions? Wouldn’t the
prevention of patients from receiving blood
caused by false propagations threaten their
life? We need to think more logically and act
reasonably. The health of the entire society
is a priority. The prevalence of hepatitis C
is lower in Iran than in western countries.
If blood supplies are evaluated, the blood
supply collected in Iran can be safer than
foreign supplies. As for coagulation factors,
it is necessary to perform different stages
of the virus inactivation procedure to purify
blood products in addition to testing them
for different types of hepatitis. The selec-
tion of suitable (and not professional) blood
donors can help produce safer blood and
blood products, which is especially practical
in Iran since the majority of blood donors in
the country donate their blood for good will.
It should be noted that all these measures
do not negate the authorities’ responsibili-
ty toward observing the global standards
in the preparation and distribution of blood
and blood products (including the factors).
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?Which transmission route of hepatitis C is
more common among hemophilia patients?

As already noted, the use of blood and its products (such
as fresh plasma) before 1995-1996 counts as a major route
for the transmission of hepatitis C to hemophilia patients.
Although there are other hepatitis C transmission routes, in-
cluding high hospitalization frequency, frequent injections,
dental procedures, intravenous drug addiction and sexual
promiscuity, hemophilia patients are not commonly infect-
ed with hepatitis C through intravenous drug addiction and
sexual promiscuity, as the 6 year-olds and the 10 year-olds
with hemophilia are not to be doubted with respect to these
behaviors.

The risk of the transmission of hepatitis C from infected
mothers to their children is lower than 5%, and given that
hepatitis C has a verylow prevalence rate in the society (about
0.3%) and given that it is highly prevalent among hemophilia
patients, this transmission route does not commonly apply
to hemophilia patients with hepatitis C.

In general, the use of blood and its products, coagulation
factors (foreign and local; if not virus-inactivated), frequent
hospitalizations and frequent injections due to the need for

blood and its products are major causes of infection with
hepatitis C in hemophilia patients.
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The problems with which hemophilia patients with hepatitis
C are faced can be solved by paying more attention to their
treatment through providing more accurate diagnostic facil-

ities and more effective medications, improving the public

services of the Blood Transfusion Organization and advertis-
ing effective blood donation.

?Does the use of recombinant coagulation fac-
tors reduce the risk of the transmission of infec-
tions to zero?

There is still a risk of the transmission of infections due to
the use of human plasma albumin in the production of these
coagulation factors; however, it is reduced to a great degree.
The use of gene therapy in the future will eliminate the risk
of the transmission of infections through treating hemo-
philia patients and obviating the need for using coagulation
factors.
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Parents of hemophilia patients with
hepatitis should not forget the
importance of providing emo-
tional support to their child. They
should not contribute to a greater
isolation of the child in the family and at
school through setting unnecessary limitations
and openly expressing that their child has hepa-
titis. There is no need to inform other members
of the family, the school authorities and the |
classmates of the child’s infection. Given that
the disease is usually transmitted through the
blood, no risk threatens these individuals. Only
when the child receives interferon (as per the
physician’s order), fatigue, impaired concentra-
tion and other side effects justify informing the
school authorities and teachers.
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To thalassemia patients

Thalassemia is a relatively common hereditary ane-
mia that is controlled through regular blood transfu-
sion and the use of iron-chelating agents (Desferal).
The treatment aims to keep hemoglobin at the 10 g/
dl level. Liver enzyme disorders are common among
thalassemia patients. One of the significant side effects
of blood transfusion is the transmission of viral infec-
tions, including hepatitis B and C and HIV.
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Based on the available statistics, 20-30% of
thalassemia patients in Iran suffer from hepa-
titis C.

Given the increased longevity of thalassemia patients,
liver disorders become more common in this group of
patients every day. However, the major cause of liver en-
zyme disorders is excessive iron deposition, which partic-
ularly worsens after splenectomy. The proper use of des-
feral can reduce iron deposition in the liver. It should be
noted that iron overdose may exacerbate the effects of
hepatitis C on the liver. When there is an excess of iron
in the liver, the hepatitis-C-inhibiting effects of interferon
decrease, which is why specialists recommend the treat-
ment of iron overdose with desferal and frequent serum
ferritin measurements for determining iron levels first.

Patients with thalassemia are at a risk of
infection with hepatitis B and should receive
hepatitis B vaccination.
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The use of peginterferon and ribavirin may exacerbate
anemia in thalassemia patients; however, if ribavirin is
not administered, peginterferon alone is less likely to
counteract the disease.

New oral antiviral drugs might have the potential to
treat 100% of the patients.
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To dialysis and kidney transplant patients

Patients on hemodialysis (due to kidney failure) are
exposed to the risk of infection with hepatitis C. These
patients get blood transfusions because of their ane-
mia and, as already noted, blood supplies were not test-
ed in the past for hepatitis C. These patients may also
get infected with hepatitis C during hemodialysis and
in contact with infected blood.




To dialysis and kidney
transplant patients

According to the available statistics, 15-25% of dialysis
patients in Iran are infected with hepatitis C, and older pa-
tients who have been on dialysis for a longer period are at
a greater risk of infection with hepatitis C. Nevertheless,
the rate of infection has decreased with the therapeutic
and healthcare measures taken in recent years. Hepatitis
Cis a progressive disease that can cause liver damage and
that requires a thorough examination for determining the
actual level of liver damage. Visiting a gastroenterologist
is necessary for determining the severity of the liver le-
sion.
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? Should the dialysis machine be separated for
patients with hepatitis C?

No; according to the instructions of the World Health Or-
ganization, there is no need to separate dialysis machines
used for patients with hepatitis C; however, respecting the
codes of hygiene, proper washing of the dialysis machine
and preventing the patients’ contact with each other’s
blood are absolutely necessary. These precautions neces-
sitate the separation of blood pressure recording devices,
nurses’ frequent replacement of their gloves and a prop-
erly cleaned physical environment in order to prevent the
transmission of hepatitis C more effectively.

There is no need to separate dialysis machines
used for patients with hepatitis C.
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?Do dialysis patients with hepatitis C get kid-
ney transplants?

Yes; however, certain tests need to be taken for exam-
ining the patient’s liver condition. Liver biopsy is required
before the transplant. If the tests yield extreme results,
kidney transplant cannot be performed, and treatment
with interferon will then be essential for inhibiting hep-
atitis C. The PCR results have to be negative in order to
perform the transplant.

P Risks following kidney transplant

Given that patients should use immunosuppressant
drugs such as Cyclosporine, Sandimmune, Prednisolone
and Azathioprine after their kidney transplant to protect
the transplanted kidney, there is a risk of the exacerbation
of hepatitis and liver lesions. The patients should there-
fore regularly visit a gastroenterologist for the evaluation
of their liver condition. In general, patients should get fol-
low-up examinations, liver ultrasounds and routine liver
functioning tests (measuring SGOT and SGPT) for a few
years after the transplant; however, performing periodi-
cal liver biopsies or fibroscans is necessary for three years
after the transplant in order to determine the liver condi-
tion and adjust the medication regimen.
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In the case of failure to visit a physician in
time and the exacerbation of the liver damage,
the liver might fail and no treatments might
then fall effective.
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Hepatitis C and cancer

Cancer refers to the abnormal uncontrollable growth
of body cells that destroy normal cells. Cancer is in fact
the uncontrollable proliferation of cells. Liver, one of
the largest organs of the body, can also become cancer-
ous. Liver cancer is more prevalent in Africa and Asia,
particularly in Southeast Asia, Japan and China. The
disease often affects men, especially men over the age
of 50.

Causes: The main known causes of primary liver can-
cer include cirrhosis (lazy liver), chronic hepatitis B
and Cviral infection, alcohol consumption and aflatox-
in consumption. Cirrhosis (lazy liver) occurs with the
progression of hepatic inflammation, destruction of
the liver tissue and its scarring.




e Liver cancer

» Hepatitis C and liver cancer

Researchers have found that infection with hepatitis C
is @ major cause of liver cancer, which is especially true in
Japan, ltaly, Spain, South Africa and the US. About 5% of
the patients with hepatitis C who also suffer from a lazy
liver will be affected by liver cancer, normally taking sev-
eral years to appear. Patients infected with genotype-1b
hepatitis C will be affected by a more severe disease and
will be at a higher risk of liver cancer. The incidence of liv-
er cancer is necessarily preceded by cirrhosis (lazy liver).
Naturally, not all the patients with hepatitis C are affected
by liver cancer; older individuals, often older men, who
continue drinking alcohol or who are also infected with
hepatitis B are more commonly affected by liver cancer.

Early symptoms of liver cancer are non-specific and in-
clude weakness and anorexia; however, in advanced stag-
es, symptoms of the disease include jaundice and ascites.
For an early diagnosis of liver cancer, periodical alpha-fe-
toprotein (aFP) blood tests (according to the physician’s
order) and abdominal ultrasounds are essential.
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Qommended to:

2- Avoid drinking alcohol: Alcohol consumption in-
creases the risk of liver cancer.

1- Avoid smoking: Smoking is a pre-
disposing factor for cancer.

3- Avoid using stockpiled peanuts and pistachios
potentially infected with aflatoxin.

4- Treat hepatitis C according to the physician’s or-
der. Removing the virus and reducing the severity of
the liver lesion can prevent cancer.

P Treatment

Current treatments for liver cancer include the surgical
removal of the tumor, hepatic artery chemotherapy to-
gether with embolization, or a liver transplant, which re-
quires the early diagnosis of liver cancer. The risk of recur-
rence is rather high. One therapeutic procedure used is to
inject pure alcohol into the tumor, which kills the cancer
cells.
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» What is chemoembolization?

Chemoembolization is a combination of the topical re-
lease of the chemotherapy drug after injection into the
hepatic artery and the subsequent blockage of the artery
supplying blood to the tumor. Through this method, tu-
mor-destroying drugs are directly injected into the artery
supplying blood to the tumor and therefore stop the tu-
mor growth. This procedure is performed by a radiologist
expert in vascular conditions.

After their discharge, patients should rest for a longer
period and may experience abdominal pain, fever, nau-
sea and vomiting, which should be reported to their phy-
sician. It should be noted that this procedure stops the
tumor growth only in two-thirds of the cases and that its
number of repeats should be arranged with the physician.

» Interferon and liver cancer

Numerous studies have shown that a lazy liver and liver
cancer are less likely to occur in patients being treated
with interferon.

Alpha-fetoprotein (aFP) blood test should be
periodically performed during the early stages.
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» What is Nexavar?

Nexavar or Sorafenib is a small molecular inhibitor of
cancer cell proliferation. This medicine inhibits the tyro-
sine kinase receptors in the blood vessels and prevents
the supply of enough blood to the cancer tissue. Patients
should learn about the side effects of the medication pri-
or to starting its consumption and should consult with a
physician about their right doses.

Nexavar: 200mg

Fmpnbieen | dorpirnas pelicai !

- Key points that should be checked about the patients
before starting the treatment include:

¢ Any type of allergies;

¢ Any heart conditions or a history of chest pain;
¢ A history of blood pressure;

¢ Renal disorders;

¢ Urinary disorders.
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- This medication should not be taken during pregnan-
cy and patients should use contraception methods while
under the regimen.

P Instructions for use

The usual dose of the medication is 2 tablets twice a day
(usually 4 tablets a day) according to the physician’s in-
structions and the patient’s tolerance levels. The medica-
tion should be taken whole with water and not with food.
If two doses of the medication are missed, that dose is
left out and the next dose is still taken according to the
set schedule.

) Side effects
Side effects of this medication are divided into the haz-
ardous and the non-hazardous categories:

: Decreased blood flow to the heart and heart attack:
Contact your physician and the emergency department
immediately in case of experiencing chest pain, shortness
of breath, dizziness, nausea and vomiting accompanied
with excessive sweating.

:: Bleeding: The use of this medication increases the risk
of bleeding.

» Hypertension: Blood pressure should be measured ev-
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ery week during the first 6 weeks of taking the medication
and any hypertension should be treated.

2+ Skin complications: Erythema, pain, swelling and
blisters on the palms and soles are serious complications.

Under such conditions, the physician will change the
medication dose.

- Medical recommendations for reducing skin
reactions

2+ Avoid contact with hot water when washing dishes or
bathing;

2 Avoid contact with strong chemicals found in house-
hold cleaning products;

: Avoid exposure to heat, including in the sauna or while
sunbathing or sitting in front of sunny windows;

2+ Avoid activities causing foot abrasion; for instance,
jogging, aerobic exercises and long walks;

2+ Avoid activities causing hand abrasion, such as using
tools that require the pressing of the hand against a hard
surface; for instance, gardening tools, knives and screw-
drivers.
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- Recommendations for reducing the severity
of the side effects

o+ Use creams and moisturizers, such as Nivea and Eu-
cerin;

2+ Use ice packs or cold compresses indirectly on hands
and feet for 20 minutes each time (avoid putting the ice
directly on the skin);

2+ Keep hands and feet up when sitting or lying down;

2 Avoid rubbing the skin with the towel for drying after
a shower. The towel should touch the skin very gently to
soak up the water;

2 Wear loose-fitting clothes and shoes;
2 Wear soft shoes;

Moisten the damaged skin in a magnesium sulfate
and water solution;

2 Apply moisturizer after showering and bathing;

2+ Wash the scalp and the body with anti-dandruff sham-
poos.
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- A recommendation for remedying fatigue

Fatigue is the most common complaint among cancer
patients. Regular physical activities are recommended in
addition to an afternoon sleep and enough rest. Patients
should entertain themselves with games, music, books,
etc.
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Treatment

After the diagnosis of hepatitis C and upon visiting
a specialist, the patient is asked questions that help
predict the approximate time of infection with the dis-
ease. The physician takes various factors into account
for the treatment of the patient, including age, gender,
liver enzymes status, viral replication status (through
the PCR test), severity of liver damage in the liver biop-
sy or the fibroscan and the virus genotype. The patient
will also pose many questions about the treatment and
its outcome, to which the physician should respond.
The patient should feel at ease with his physician, and
the physician should respond to the patient’s ques-
tions with patience.




Do all patients with hepatitis C need to
be treated?

This question needs more investi-
gations. An antiviral treatment aims
to clear the blood of the virus and to
consequently prevent more damage
to the liver. When the severity of the
liver damage is more moderate, the
patient can wait for newer more effec-
tive medications to enter the market.

» Old treatments

At the present moment, it is not possible for all patients
with hepatitis C residing in developing countries to under-
go treatments with the new oral antivirus medications; as
aresult, peginterferon alpha and ribavirin are still used for
the treatment of hepatitis C.

» What is interferon?

Interferon is a protein naturally made by the cells in re-
sponse to viral infections, including viral hepatitis, and
counts as the body’s defense against these infections. Pa-
tients with chronic hepatitis C appear to have difficulty
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producing normal levels of interferon and therefore de-
velop an internal interferon deficiency.

Interferon was discovered in 1957 by scientists conduct-
ing research on viruses. They found a matter that inhibit-
ed virus replication. The first interferon introduced to the
market was made of human white cells, the production of
which was a technical hassle, therefore supplied in small
amounts. Genetic technologies made the production of
interferon in large amounts feasible.

There are various types of interferons, including alpha,
gamma and all kinds are protein. Interferon-alpha, which
has two types including 2a and 2b, has antiviral effects
on hepatitis C. Interferon enhances the immune system
(body’s defense) and consequently fights the hepatitis C
virus. Through inhibiting virus replication, this medication
stops the progression of the liver lesion. Another advan-
tage of interferon is the inhibition of abnormal cell prolif-
eration and the reduction of fibrosis (scarring) of the liver.
Interferon is available in the market in two types includ-
ing Pegasys and Peglntron, which are injected every two
weeks.

Peginterferon is prepared as shots containing either
solutions or powders that need to be dissolved in distilled
water before injection. The medication is administered
subcutaneously using a special syringe made for insulin
injection. The injection sites can be determined according
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to the following figure and the medication can then be
injected in different sites in rotation. Most people quick-
ly grasp the proper methods of injection. The injection is
preferred to be performed by either yourself or a family
member, as injection nurses are not always around.
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? Which patients are given a priority for treat-
ment with peginterferon and ribavirin?

When hepatitis C virus is positive in the PCR test, the
blood platelets are over 70 thousand per microliter, white
cells over 3 thousand per microliter and hemoglobin over
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11 g/dl, and blood coagulation is normal, an antiviral
treatment is necessary, and these medications are then
used if newer medications are not available.

The response to treatment is more favorable in patients
under the age of 30 who are infected with hepatitis C vi-
rus genotypes 2 and 3 for whom cirrhosis has not yet oc-
curred, and when the virus count is lower than 2 million
copies/ml and the patients do not drink alcohol. The phy-
sician cannot predict the effectiveness or ineffectiveness
of the treatment by a hundred percent before starting the
treatment. The type and genotype of the hepatitis virus
affect the level of responsiveness to the treatment. The
first genotype of the virus (1a and 1b) is more invasive
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and severe and results in a less favorable response to
peginterferon.

Peginterferon is administered in two types: 2a or
Pegasys, injected at the dose of 150 pg per week; and 2b
or PegIntron, administered based on the patient’s weight
(according to the physician’s instructions).

e Keep peginterferon refrigerated but not frozen.

¢ In case of missing one dose, ignore it and do not dou-
ble the next dose.

The treatment lasts six months (24 weeks) for genotypes
2 and 3, and twelve months (48 weeks) for genotypes 1a
and 1b. Based on the physician’s recommendations, the
duration of the treatment may be increased or reduced to
enhance the effectiveness of the medication.

?How can we tell if the hepatitis C treatment
has been effective?

About 50-60% of the cases with hepatitis C respond well
to antiviral treatment with peginterferon alpha and riba-
virin, which is ascertained when the liver enzyme levels
become normal, the virus is removed from the blood and
the PCR result is negative. In many cases, the severity of
liver damage is reduced with the elimination of the virus.
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The most favorable response to the treatment is
achieved when the liver enzyme levels remain normal and
the PCR result remains negative 6 months after the ter-
mination of pharmacotherapy. Patients are recommend-
ed to follow up with their physician about their disease
for a few years. The different effectiveness of treatment
with interferon in different countries appears to be due
to the different types and genotypes of the virus present.
Different responses to the treatment can even be noticed
in different parts of a country. The physician can better
predict the effectiveness or ineffectiveness of the treat-
ment before starting it through the IL28B polymorphism
test. During the treatment, the physician can figure out
the level of responsiveness to the treatment and its side
effects through performing special tests and studying
their results. Nevertheless, regular periodical performing
of the tests is necessary.

?Can we tell of the effectiveness of the interfer-
on treatment at the beginning of the treatment?

Yes; although treatment lasts twelve months, an intense
drop in virus load in the blood in the initial weeks of the
treatment shows a favorable response to the treatment.
However, if the level of liver enzymes remains normal and
the virus activity in the blood is negative (in the PCR test)
6 months after the termination of pharmacotherapy, the
response to the treatment can be taken as optimum and
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the virus can be said to have been fully eliminated from
the blood. Some researchers believe that if the response
to medication is not favorable in the first three months of
the treatment, the useless treatment should be discon-
tinued.

?How can we tell if interferon has been effec-
tive or ineffective for patients with chronic hep-
atitis C?

The effect of the medication can be determined in pa-
tients through periodical liver tests, the PCR and another
liver fibroscan.

- The following patients show a more favorable re-
sponse to interferon:

1- Patients under the age of 30;

2- Patients without cirrhosis in their liver biopsy;

3- Patients with hepatitis C virus genotype 2 and 3 (all
except genotype 1);

4- Patients with fewer than 2 million RNA viruses per
milliliter;

5- Patients with liver enzyme levels twice the normal;
6- Patients not drinking alcohol.

The physician cannot predict the effectiveness or inef-
fectiveness of the treatment before starting it. The type
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and genotype of the hepatitis virus affect the level of re-
sponsiveness to the treatment. Genotype 1 of the virus
(1a and 1b) is more invasive and severe and responds less
favorably to interferons.

> Necessary steps to take before starting treat-
ment with interferon

Performing blood tests before starting the treatment is
necessary for examining the thyroid gland functioning. It
is also necessary to examine the virus in the blood through
the PCR test and liver tests (for alkaline phosphatase,
Gama GT, AST and ALT), prothrombin time [PT], albumin,
abdominal ultrasound, liver biopsy (in non-hemophilic pa-
tients), eye exam and psychiatric consultation.
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P Necessary steps during the interferon treat-
ment

Frequent examinations and blood tests for examining
liver enzymes (ALT and AST), blood count, thyroid and PT
should be performed during the treatment. If the liver
enzyme levels become normal, the effectiveness of the
medication is fully ascertained; however, if the liver en-
zyme levels do not become normal, the ineffectiveness of
the medication is not definite. The physician will recom-
mend another liver biopsy if necessary.

- The following patients should not take interferons:

1- Patients at advanced stages of lazy liver (cirrho-
sis), detected by ascites, the presence of prominent
blood vessels in the esophagus (esophageal vari-
ces) and dizziness; interferon may exacerbate the
disease in these patients;

2- Patients with symptoms of severe nervous dis-
orders, especially those with severe depression or
failed suicide attempts;

3- Patients with a kidney transplant;

4- Patients with extremely low levels of blood plate-
lets and white cells;

5- Patients who continue drinking alcohol;

6- Patients who continue their intravenous drug ad-
diction;

7- Pregnant and breastfeeding women;
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8- Patients with advanced cardiac and pulmonary
diseases;

9- Patients over the age of 60;

10- Patients with psoriasis.

» Newborns and infants

Hepatitis C is common in children with hemophilia and
should be properly resolved. Given that the risk of moth-
er-infant transmission of hepatitis C is very low, the num-
ber of children with hepatitis C is also low. Furthermore,
newborns who have already undergone exchange trans-
fusion due to their jaundice are at the risk of infection
with hepatitis C and should be checked for signs of the
disease.

Few studies have been conducted on the use of inter-
feron in infants with hepatitis C. The use of interferon in
patients under the age of 13 has not been approved by all
health centers; however, the key point is that patients un-
der 10 are preferred to not be treated with interferon and
to stay hopeful to the future, as hepatitis C does not cause
serious liver damage in patients under the age of 10. Wait-
ing for better medications then becomes an option.

) Side effects of interferon

The side effects of interferon tend to appear more se-
verely at the beginning of the treatment and with the ini-

115



e Treatment

tial doses. The primary side effects include flu-like symp-
toms, such as fever and chills, muscular pain, malaise,
fatigue and headache, which normally begin 6-8 hours
after the injection and last for hours and then disappear.
The severity of these side effects can be reduced by taking
an acetaminophen codeine one hour before the injection.
Symptoms often disappear with persistence in taking in-
terferon. It should be noted that not all patients show
these symptoms and many can tolerate the medication
without any side effects. The side effects of interferon
include fatigue, soreness, mood change, impaired think-
ing, hair loss, hair loss, headache and skin irritation at the
site of injection. Uncommon but serious side effects in-
clude thyroid gland disorders and ocular complications. It
should be noted that the number of white cells and plate-
lets decreases due to the reduced bone marrow activity
and patients should therefore be regularly followed up
with.

1- Hair loss is usually mild and the hair gradually re-
turns to its normal state after ending the treatment
with interferon. There is no need to worry about
this side effect.

2- The side effects of interferon are exclusive to its
use and will disappear after ending the treatment.
3- Taking an acetaminophen codeine or ibuprofen
before the overnight injection of the medication
can reduce its side effects. The physician reduces
the medication dose in 15% of the patients and
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stops it in 5% due to its side effects.

4- Given that most patients with hepatitis C do not
present any symptoms (until the final stages), pa-
tients tend to complain about experiencing more
side effects than actual disease symptoms when
first starting the treatment

P Ribavirin

Ribavirin has great effects on viruses and was confirmed
in 1988 by the FDA for use along with interferons in pa-
tients with hepatitis C. Ribavirin cannot fully eradicate the
disease; however, it reinforces the effects of interferon.
Although the exclusive use of ribavirin can normalize liver
enzyme levels, it does not have any effects on virus activ-
ity and is therefore useless. Ribavirin is manufactured as
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100-200 mg capsules or tablets. The recommended daily
dose of the medication is 600-1200 mg and varies with
the patient’s weight and virus genotype.

) Side effects of ribavirin

One major side effect of ribavirin is the early destruction
of white cells, followed by anemia. This side effect can
easily be dealt with through performing frequent tests.
The physician may decide to reduce the medication dose
or to temporarily stop it at certain stages of the treatment
and patients should not worry about this side effect.

Other side effects of ribavirin include itching, shortness
of breath and skin lesions.Please contact your physician
in case of experiencing lethargy, anemia and dark urine
with the use of ribavirin.

Patients with anemia or kidney dysfunction (and those
on hemodialysis) cannot tolerate ribavirin. The use of rib-
avirin during pregnancy has serious side effects on the fe-
tus or embryo and all women using ribavirin are therefore
recommended to be careful about getting pregnant and
to fully stop the medication in case of suspected pregnan-

cy.

Meanwhile, men using ribavirin should refrain from im-
pregnating their partner. The advices forbidding pregnan-
cy hold for up to 6 months after ending the medication
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treatment. Combination therapy (with interferon and rib-
avirin) increases the chance of removing the virus from
the body and prevention of the exacerbation of the liver
damage and 40-50% of patients respond well to the treat-
ment.

There is a prohibition against the use of ribavirin during
pregnancy. Both spouses should use methods of contra-
ception to ensure their safety. It is always good to have
a second string to your bow!

?Is there a chance of disease recurrence after
stopping the treatment?

Yes; the virus may re-appear in the blood after the liver
enzyme levels have become normal and the PCR result
has become negative. The disease is then said to have
recurred. The risk of disease recurrence is always pres-
ent. The virus can hide in the white cells or the liver cells
and become active for an unknown reason. However, if
the PCR result remains negative 6 months after the ter-
mination of the treatment, the risk of recurrence in the
future will be very low and the patient can consider him-
self treated.

119



? Can cases of acute hepatitis C be treated?

If the acute hepatitis caused by hepatitis C virus is diag-
nosed early, it can be easily treated and is eradicated in
over 95% of the cases.

» New treatments for hepatitis C

The history of the diagnosis and treatment of hepatitis
C since 1991 indicates the focus of researchers and the
pharmaceutical industry on the inhibition and eradication
of this virus.

In the early years, the 3-million-units interferon-alpha
was exclusively used to treat hepatitis C and had the ef-
fect of eliminating the virus only in 20% of the cases. Af-
ter antiviral ribavirin tablets were introduced and added
to the treatment and then with the discovery of pegin-
terferon injected weekly, about 50% of the cases were
successfully treated. New medications such as Telepre-
vir and Boceprevir were introduced to the market in the
last decade. The use of these medications in combination
with peginterferon and ribavirin has increased the chance
of eradicating the hepatitis C virus genotype 1. Neverthe-
less, these medications have side effects that pose limita-
tions to the treatment of hepatitis C.
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» What happened in 2014?

Hepatologists once dreamed of eradicating the hepatitis
C with antiviral pills without resorting to interferons. This
dream first came true with the introduction of Sofosbuvir
in 2014 and its approval by the FDA, which is in charge
of examining and approving all medications used in the
US and in other developed industrial countries. This new
medication then paved the way for the introduction of
other medications to the market, which will be examined
in this chapter

Note: You should discuss the information
provided in this chapter with your physician
only and avoid self-medication at all costs.

The following points are important in making decisions
for the treatment of hepatitis C:

1- The level of liver damage defined by fibrosis;
that is, the presence or absence of fibrosis and
its severity detected by a liver biopsy or fibros-
can.

2- The level of liver damage detected through
clinical symptoms (the presence or absence of
an enlarged spleen and ascites or accumulated
fluid in the abdomen), blood coagulation disor-
ders and the blood platelet count.

3- The virus genotype —which is either 1 or not.
4- The patient’s age and the presence or ab-
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sence of disabling diseases, such as heart dis-
ease, uncontrolled diabetes, high blood pres-
sure, mental problems, etc.

» Sofosbuvir

Sofosbuvir is a nucleotide analog inhibitor of hepatitis C
virus NS5B polymerase. It is used for all genotypes. This
medication is excreted by the kidneys and can be used
along with ribavirin for 12-24 weeks in the treatment of
genotypes 2 and 3 of hepatitis C without the use of inter-
ferons.

For genotypes 1a and 1b, sofosbuvir is used along with
peginterferon alpha and ribavirin for 12-24 weeks.

Sofosbuvir is a 400-mg tablet that should be used daily
and that is excreted by the kidneys. In addition, it presents
very few side effects. No resistance to the medication has
been reported. The medica-
tion has no side effects such
as fatigue, headache, insom-
nia, anemia and skin lesions.

P Ledipasvir

Ledipasvir is an inhibitor of
hepatitis C virus NS5A poly-
merase that exerts its antivi-
ral effects on genotypes la
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and 1b only. This medication is used in combination with
sofosbuvir under the name Harvoni. Ledipasvir is pro-
duced in 90-mg doses.

Harvoni ®

Harvoni® can be used in all genotypes of hep-
atitis C and all stages of liver disease (even with
cirrhosis). It can eliminate HCV in 98 percent of
cases. Contrary to pegylated interferon alpha,
which has numerous severe adverse effects,
Harvoni® does not have significant side effects.
Fatigue and headache are its most common side
effects. Diarrhea, nausea and insomnia are some
other side effects. Harvoni® can be taken with or
without food.

Precautions:

*The duration of treatment with Harvoni® (12
or 24 weeks) is determined based on severity of
the disease (presence or absence of cirrhosis),
and history of previous anti-viral medication and
its response.

eHarvoni® has been studied and approved for
use in adults over 18 years of age. No official re-
ports have been published on the efficacy and
safety of this medication in children under 18
years old.
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eHarvoni® is not recommended in people with hepatitis
C undergoing dialysis.

eHarvoni® is not allowed during pregnancy [and breast-
feeding].

e|t is recommended not to discontinue Harvoni® abrupt-
ly and without physician’s advice.

e|If you miss a dose (which should be totally avoided),
the next dose should not be doubled.

Drug interaction

The most important point about Harvoni® is its interac-
tion with other drugs, which might be life threatening in
some cases.

e|f you are a cardiac patient and use Amiodaron, you
may develop severe symptomatic bradycardia (reduced
heartbeat) if you take Harvoni® simultaneously.

eSerum level of Ledipasvir reduces if taken with an ant-
acid containing AIOH or MgOH. It is recommended to take
the antacid 4 hours before or after Harvoni®.

eHarvoni® increases serum level of digoxin (a heart
medication), which needs attention.
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eTaken with Harvoni®, Losuvastatin (used for controlling
blood lipids) can increase serum levels of the drug, and
increase the risk of myopathy (muscle damage).

NB

Given the possibility of drug interaction, you are strict-
ly prohibited from taking any medications, even herbal
medicine, without physician’s prescription.
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P Viekira Pak

Viekira Pak is a combination of 4 medica-
tions, including Ombitasvir, Parira Previr, Ri-
tonavir and Dasabuvir. Viekira Pak is used by
itself or in combination with ribavirin only
for cases with genotype 1 and for a period
of 12-24 weeks with an effectiveness reach-
ing 100%.

» Treatment of chronic hepatitis C genotypes 1a
and 1b

These genotypes of hepatitis C can be treated with
peginterferon and ribavirin taken for 48 weeks and ac-
companied with numerous side effects and a 50% respon-
siveness to the treatment.

Harvoni is a ledipasvir-sofosbuvir combination that can
be used for 12-24 weeks if available. The next choice is
Vekira Pak for 12-24 week.

» Treatment of chronic hepatitis C genotypes 2
and 3 (non-1)

In 80% of the cases, treating hepatitis with peginterfer-
on and ribavirin eradicates the virus. Other medications
should be used in patients experiencing cirrhosis of the

126

Treatment



CHAPTER 10 -

liver and unable to use peginterferon or in patients with
peginterferon resistance. The administration of harvoni
for 12-24 weeks is also recommended.

» Alcohol and hepatitis C

It should be noted that not only does the use of alcohol
cause liver damage, but it also interferes with the treat-

ment of hepatitis C.
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- How does alcohol damage the liver?

¢ Alcohol increases fat production in the liv-
er, resulting in liver damage and cirrhosis.

e Alcohol interferes with the self-repairing
capacity of the liver.

* The higher the consumption of alcohol, the
higher the risk of liver damage.

¢ The kind of alcohol consumed has nothing
to do with the occurrence of damage and all
types of alcohol are equally harmful.

All kinds and amounts of alcohol damage
the liver.

The concurrent effects of alcohol and hepatitis C on the
liver double the risk of liver damage. The risk of cirrhosis
(alazy liver) and liver cancer is higher and more imminent
in hepatitis C patients who also drink alcohol.

The blood levels of the virus determined through the
guantitative measurement of HCV RNA are directly cor-
related with the amount of alcohol consumed. Alcohol
presents greater risks for women.

If patients continue drinking alcohol, no
medicine can be administered to control
hepatitis C.
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Can patients continue drinking alco-
hol in moderate amounts?

No;

any amount of alcohol can
indeed damage the liver.
It should be noted that the
use of alcohol increases
the risk of acetaminophen
toxicity.

» Hepatitis C and diet

There are different opinions about the patients’ sug-
gested type of diet and the types of food they should eat
or avoid. Nevertheless, the key point is to determine the
severity of the liver disease and to avoid strict diets.

Liver has a key role in the body’s metabolism, and if
damaged, the body does not receive enough calories and
the excretion of excess toxin produced from the metab-
olism of substances is no longer possible. In case of se-
vere liver diseases, patients should avoid meat (especially
red meat) and opt for white meat only, such as fish and
poultry, and use vegetable proteins. Eating fresh vegeta-
bles and fruits full of antioxidants is also highly effective.
Patients should avoid the consumption of smoked food
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containing nitrates, such as sausages and cold cuts, and
avoid chemical food additives, such as food coloring and
condiments. In general, patients should avoid overindul-
gence in food and obesity (being overweight). The use
of distilled chicory, licorice and silybum marianum water
is useful for the liver. The daily consumption of two tea-
spoons of honey or 2 dates is also beneficial.

? Are patients with hepatitis C allowed to use
pain relievers, such as acetaminophen or ibu-
profen?

Before answering this question, the severity of the liver
lesion should be determined. The majority of patients do
not show an evident liver failure and are free to use pain
relievers (if necessary and according to the physician’s
order). It should be noted that the majority of patients
requiring treatments with interferon have to use pain re-
lievers. Patients with chronic liver disease also have to be
cautious when using certain antibiotics and sedatives.
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» Silybum marianum

Silybum marianum or sily-
marin is a known medici-
nal herb beneficial in the
treatment of liver diseas-
es; its benefits for the liv-
er have been known since
2000 years ago. Over 200
studies have been con-
ducted to date in Europe
(mainly Germany), South
America and Japan on the
therapeutic effects of this
medication on chronic
hepatitis. The root and leaf extract this herb comes in the
form of a milky white liquid. This medication is currently
manufactured in the form of capsules and syrups and is
used for preventing the exacerbation of liver lesions. The
medication inhibits oxygen free radicals and prevents cell
damage.

This medication has not presented any side effects and
can be used by pregnant and breastfeeding women. The
medication should be administered at 140-mg doses 2-3
times per day.

Silybum marianum is a known medicinal herb effective
in the treatment of liver diseases.
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Patients with hepatitis C should pay attention to the
following key points:

e Patients should visit their physician for reg-
ular examinations and periodic specialized
tests for determining their liver functioning.

e When visiting the dentist or the physician
or going into a laboratory or any other place
with the risk of transmission of the virus to
others, the patient must inform everyone in-
volved of his infection with hepatitis C virus.
* Alcohol exacerbate the disease. Patients
should seriously avoid its consumption.

e Patients should avoid donating blood.

e Overweight patients should try to lose
weight.

e Patients should not share their personal
items, such as tooth brushes, razors, towels,
etc.

e Patients with hepatitis C can live and ex-
ercise just as other people and do not have
any dietary limitations unless they are over-
weight or have high blood fat and glucose
levels.
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¢ Patients with hepatitis C can marry just as
well as others. The risk of transmission of the
infection is very low in a healthy sex life.
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CHAPTER 11

Liver transplant

Although liver transplant has brought much hope
to patients with cirrhosis suffering from its complica-
tions or patients with liver cancer, it is not accessible
to all patients. It is estimated that about 5 thousand
people die every year in Iran from liver diseases while
many can survive if liver transplant becomes acces-
sible to them. Many of these patients are currently in
the waiting list for receiving a liver transplant. Organ
donation under conditions of brain death has not yet
become part of the national culture of the country. Nev-
ertheless, the early diagnosis of hepatitis C and its suc-
cessful treatment reduce the need for liver transplants.

Liver transplant is performed in patients with hep-
atitis C experiencing advanced liver damage and not
responding to pharmacotherapy. Although the virus
invades the transplanted liver in all the cases, the
transplanted liver has very few liver lesions.

The first liver transplant was performed in 1963; at
the beginning, the majority of patients survived only
a few months and died from liver failure or other
complications of the transplant. Nevertheless, physi-
cians and patients did not give up until the condition
of patients receiving liver transplants were improved
around 1981 with the improvements in the quality of
the transplants and the introduction of new effective
medications.




- When is liver transplant recommend-
ed to patients?

The answer is not simple, but what is
evident is that a liver transplant is not
necessary during the primary stages of
the disease. If the patients’ liver condi-
tions do not improve in spite of medical
treatments and the disease progresses
toward a lazy liver and puts the patient’s
life at risk, they are advised to receive a
liver transplant.

Can the transplanted liver be infected
with

- hepatitis C virus after the transplant?

Yes; hepatitis C relapses in almost all patients who

have received a liver transplant. The liver disease
will progress rapidly due to the immunosuppressant
drugs used. Numerous studies are currently being
conducted to determine the role of treatment with
interferon or a two-drug therapy in patients with a
liver transplant. Nevertheless, longevity and survival
is acceptable in patients with hepatitis C after a liver
transplant and there are no restrictions against re-
ceiving a liver transplant for these patients. In fact,
over 90% of them enjoy an active life up to three
years after the transplant. The introduction of new
oral anti-hepatitis C virus medications has made

136

Liver transplant



CHAPTER 11 -

great improvements in patients with a liver transplant.
Nevertheless, patients experience an excellent lifestyle
after their liver transplant. They no longer suffer from
yellowing and jaundice, itching, accumulation of a large
amount of fluid in the abdomen and mental disorders
and regain their reproductive ability.

After the transplant, the patient will require the long-
term use of various medications to protect the trans-
planted liver.

One advantage of receiving a liver transplant is that it
can be performed on patients with hepatocellular carci-
noma. It should be noted, however, that liver transplant
is an expensive procedure that is not accessible every-
where.

- What are your recommendations for after a liver trans-
plant?

Patients are usually kept for several days in an intensive
care unit after the surgery and then hospitalized for 4
weeks. During the hospitalization period, necessary ex-
aminations are performed for checking the transplanted
liver conditions and for inspecting potential rejections.
Periodical (monthly) blood tests and regular examina-
tions are then performed after the patient’s discharge
from the hospital. Given that the medications used,
such as Tacrolimus and cyclosporine can increase blood
pressure, regular blood pressure monitoring is also nec-
essary. The risk of liver transplant rejection is often more
serious during the first weeks after the surgery.
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