International Journal of Health Sciences, Qassim University, Vol. 7, No. 3 (Nov 2013/ Muharram 1435H)

The Emergent Concern of Hepatitis B globally with special attention
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Abstract

Chronic viral hepatitis is highly prevalent and creates a substantial burden to healthcare systems
globally. The World Health Organization (WHO) estimates that over 350 and 250 million people
worldwide are chronic carrier of hepatitis B virus (HBV) and hepatitis C virus (HCV) infection
respectively. These two diseases are the cause of significant global mortality and morbidity with
approximately 1 million deaths each year attributable to them and their sequelae, liver disease and
primary liver cancer. Although the efforts have been met with the long-lasting level of success and
holds the promise for large reductions in disease burden in spite of the huge numbers of HBV infected
population. The viral hepatitis has also been emerged as a leading public health concern and
continues to be major disease burden in the Eastern Mediterranean. The WHO, estimates that
approximately 4.3 million persons are infected with HBV in the Region each year. Saudi Arabia has
been classified as a country with an intermediate prevalence of HBV showed up to 7% in Saudi
children in late 1980s but declined to as low as 0.3% in 1997 since the introduction of universal
vaccination of all Saudi children in 1989. In spite of this remarkable decline, the burden of
decompensated liver disease secondary to hepatitis B is estimated to increase drastically in the next
40 years as the previously infected children start aging.
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Introduction

Hepatitis B virus has been considered to be
one of the most serious and prevalent health
problems, affecting more than 2 billion people
worldwide. The availability of highly effective
vaccine against HBV since 1982 could not
avoid the current status of chronic carriers of
the disease which has been reached to more
than 350 million. HBV is carried in blood and in
other body fluids including saliva, tears, semen
and vaginal secretions and can be transmitted
from person to person by a variety of means
depending on the epidemiologic pattern within
a geographic area. As suggested by WHO, the
infection of HBV early in life is associated with
the highest risk of chronic infection, and
progression to liver cirrhosis and
Heaptocellular carcinoma (HCC). About 90%
of infants infected with hepatitis B virus around
the time of birth, 30% of children infected in
early childhood and 6% of those infected after
five years of age will develop chronic hepatitis
B virus infection. It has also been observed
that the people with chronic hepatitis B (CHB)
have a 15% to 25% risk of dying prematurely
from HBV associated liver cirrhosis or HCC
and 0.5 to 1.2 million people die annually from
HBV infection (WHO 2010). "

Sustained reductions in hepatitis B
seroprevalence and hepatitis B-related deaths
have been observed in countries where
universal infant vaccination against hepatitis B
is in place. The benefits of infant immunization
are most prominent in the countries, previously
of high hepatitis B endemicity.  Still the viral
hepatitis is the cause of significant morbidity
and mortality, impose a great burden on
country's health care system regardless of
significant decline in the prevalence of HBV. In
2007, the Saudi Ministry of Health (MOH)
ranked viral hepatitis as the second most
common viral disease after chickenpox, with
almost 9000 new cases diagnosed in that year.
This review describes an overview of HBV
infection, epidemiology, immunization, and
prevention with special concern to Kingdom of
Saudi Arabia.

Viral Epidemiology and Genome
Organization of HBV

The prevalence of chronic HBV infection is
about 5% globally, varies between regions
could be categorized as high, intermediate and
low endimicity. Around 45% of the total world

population live in areas where chronic HBV is
highly endemic [i.e.28% hepatitis B surface
antigen (HBsAg) positivity], 43% live in
intermediate-endemicity areas (2-7% HBsAg
positive) and 12% live in low-endemicity areas
(<2% HBsAg positive) (WHO Europe 2007). In
the Middle East, Saudi Arabia and Jordan are
currently classified by the WHO as areas of
high endemicity. (3-9)

Hepatitis B virus belongs to hepadnaviridae
family is double-stranded DNA virus
enveloped, and contains genome of about
3200 bps within its core. The HBV genome is
delivered into the nucleus infecting
hepatocytes where relaxed circular DNA is
converted to covalently-closed-circular DNA
(cccDNA) before replication. The HBV
replication cycle comprises reverse
transcription using cccDNA as a template of
RNA intermediates to prime DNA synthesis
and translation of the hepatitis B proteins
including hepatitis B surface antigen (HBsAQ)
and e antigen (HBeAg). © Thus, cccDNA plays
an active role in the development of chronic
hepatitis B infection. Evidently, a number of
studies have suggested the impact of HBV
genotype on disease pathogenesis and the
clinical outcomes in patients with chronic HBV.
("8 HBV genotypes evolved over the years
have a distinct geographical distribution with
8% inter-group discrepancy in the complete
nucleotide sequence of HBV. It also includes
distinct nucleotide homology of the surface
gene, which results in different hepatitis B
surface antigen (HBsAg) serotypes. ®'" Apart
from genotypes E and G, the subgenotypes
have at least 4% difference in nucleotide
sequence, ¥ Genotype A is prevalent in
northwestern Europe, North America and
Africa; genotypes B and C in South-eastern
Asian population; genotype D is mainly found
in the Mediterranean basin, Middle East, and
India; genotype E in west Africa; genotype F in
South and Central America; genotype G is
determined recently in the USA, Germany and
France while genotype H has been described
in patients from South America. ©'*"
However several studies have shown a strong
relationship between HBV genotypes and
mutations in the precore and core promoter
regions that abolish or diminish the production
of hepatitis B e antigen (HBeAg). '¥
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Hepatitis B virus pre-core mutations are
most frequent in genotype D, followed by
genotypes C and B, and are seen least
frequently in genotype A. "® Consequently,
HBeAg-negative CHB occurs most frequently
in genotype D dominant regions. Noticeably,
80-90% CHB patients were found HBeAg
negative in Mediterranean areas, 30-50% in
Southeast Asia, and less than 10% in the USA
and northwestern Europe. “? As reviewed by
Abdo et al.,, the majority of Saudi patients
infected with chronic HBV have genotype D
and the same subpopulation of patients
demonstrates higher HBeAg negativity by the
age of 30. ?V

Transmission of HBV

HBYV is transmitted through perinatal, sexual
and parenteral/percutaneous exposure to
infected blood or other body fluids. Perinatal
transmission from carrier mothers to their
babies is the most important factor in
determining the prevalence of the infection in
high endemic areas. It is estimated that
approximately 90% of HBeAg-seropositive
mothers (with high viral load) transmit HBV
infection to their babies, compared with 10—
20% of HBeAg-seronegative carrier mothers.
@2 The data also suggests that the incidence
of HBeAg is higher in Asian than in African
HBsAg carrier mothers (40 vs 15%), so
perinatal transmission is greater in Asians, but
mainly horizontal in Africans. (3.4
In low endemic areas i.e. North America, the
major source of HBV infection is sexual
transmission which makes HBV to be
considered as sexually transmitted disease
(STD). As evident from studies that the highest
risk of infection occurs in homosexual men. ¢*
The risk of HBV infection in heterosexuals is
associated with duration of sexual activity,
sexual partners of injection drug users, and
numbers of sexual partners. %

The important mode of parentral
transmission is sharing and/or reusing of
syringes between injection drug users for drug
with HBsAg-positive people. It is estimated that
23% patients were found positive for HBsAg
through injection drug of all HBV infected
g§tients in United States and Western Europe.

) Parenteral/percutaneous transmission can
occur during surgery, after needle-stick
injuries, intravenous drug use, and the
procedures such as ear piercing, tattooing,

acupuncture, circumcision and scarification.
As with additional modes of transmission,
working or residing in a health-care setting,
living in a correctional facility, tattooing, renal
dialysis and others who are likely to come into
contact with potentially infected blood and
blood products have been related to risk of
transmission. Several studies show a high
frequency of needlestick injuries and other
percutaneous exposures to blood among
health care workers in the eastern
Mediterranean region including Saudi Arabia.
(2831 WHO reported approximately 10,000
HBV due to occupational exposure among
health care workers in the same region. 2 As
evident from the studies, there are high
number of individuals have potential risk for
transmission of blood-borne diseases to
doctors, laboratory technicians, blood bank
workers, nurses, personnel working in renal
dialysis and transplant units, and other health
care workers. ®® The sub-clinical cases of
hepatitis are of main concern to the health care
workers due to the absence of precaution
measures when treating them, which
eventually would lead to transmission of
infection to persons in direct contact and
subsequently to other patients. The risk of
chronicity is low (less than 5%) for
transmission through parentral mode as this
acquires HBV infection during adolescence or
adulthood without immune tolerance. Instead,
the disease progress directly to the immune
clearance phase and is of short duration, which
possibly accounts for immediate recovery. %

Prevention

Keeping the routes and modes of HBV
transmission into consideration, the prevalence
can be interrupted. Obviously, routine
serological screening of donor blood ensure
considerable decline in transfusion-associated
HBV. @1t has been noted that free sterile
syringes are provided in exchange for used
syringes through Syringe-exchange
programmes in the USA and other high-income
countries to reduce transmission of blood-
borne pathogens including HBV in injection
drug users. It is also suggestible to run the
syringe-exchange programme making contact
with hard-to-reach population at fixed sites and
on mobile van routes to deliver social and
medical services, such as testing for HBV,
counselling, and vaccination. ©®
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The implementation of national programmes
for infection control management have
substantial challenges and regional efforts are
needed to promote in the development of
guidelines, training materials and a “health
systems” approach to ensure high quality care.
The civil society organization including Middle
East and North Africa Harm Reduction
Association (MENAHRA) and three sub-
regional hubs continue to provide knowledge to
injection drug users. WHO provide technical
support, undertaking advocacy actions at
country and regional levels to civil society
organizations to establish or scale up harm
reduction programmes. There are some
provinces in Pakistan with highest prevalences
of injection drug users where needle and
syringe programmes are achieving the large
scale coverage. The countries like
Afghanistan, Egypt, Lebanon, Morocco and
Oman also have support from WHO to provide
harm reduction services to injection drug
users. ©"

Following the introduction of effective
vaccine for HBV in early 1980s, the addition of
HBV vaccination was recommended to all
national immunization programmes by WHO.
Universal immunisation programme for new
born babies, international financial support and
reduced cost of vaccine in low-income have
resulted in a dramatic reduction in HBV
transmission in many countries with historically
high endemicity. *® The strategy of selective
vaccination is applied for individuals at high
risk of infection in high-income countries with
low endemicity of HBV such as northern
Europe. ¢

Since the introduction of HBV immunization,
infection has been fallen down across the
world. For example, the HBsAg carrier rate in
Taiwanese children reduced from 10% to less
than 1% from 1984-2004, with a 68% decrease
in fulminant hepatitis in infants (0—1 year), and
a 75% decline in HCC in children (aged 6-14
years). “**V Amazingly, the incidences of
acute HBV were fallen by 81% from between
1990 and 2006 in USA and not many cases
were found in blood recipients, dialysis
patients, and health-care workers as well. ©
The recombinant DNA vaccine contains
HBsAg from genetically engineered yeast
(Saccharomyces cerevisiae). The vaccine has
showed potential effect of more than 95% in
preventing chronic infection with HBV up to 8

Ahmad N. Aljarbou

years after immunization of children born to
hepatitis B carrier mother. “**® This study
assessed long term antibody persistence and
immune memory 20 years after primary
vaccination during infancy with HBV vaccine
(Engerix TM-B). “® The cohort studied
included individuals born to hepatitis B carrier
mothers.

The epidemiology of HBV infection is very
convoluted in the Eastern Mediterranean
Region. There was the wide range of HBV
prevalence from 2%-3% in several member
states, to >10% in Somalia and Sudan prior to
the introduction HBV vaccine into the
expanded programme on immunization (EPI).
Noticeably, the transmission of HBV continues
among unvaccinated older children and adults
irrespective of the introduction of HBV vaccine
into EPI. @ 49 Several studies indicate that
>90% patients infected with acute HBV were
born before the introduction HBV vaccine. “°
%) |t was estimated that 7 % of Saudi children
were found positive for HBsAg in late eighties.
The incidence of HBV infection was reduced to
0.3% in 1997, after the introduction of universal
vaccination of all Saudi children in the year
1989. Despite this significant reduction, the
burden of decompensate liver disease
secondary to HBV is likely to increase
drastically in the next 40 years as the
previously infected children start aging. ©" %

As the follow-up of post-vaccination, the
studies were executed on cohorts of children 2
years of age and the children of 1-12 years old
who had received the HBV vaccine at birth.
Amazingly, the significant reductions in the
prevalence of HBsAg to minor numbers were
observed, establish the efficacy of HBV
vaccine. ®"*? Consequently, In 2008, Al-faleh
et al. reported the absolute absence of HBsAg
or anti-hepatitis B core antigen (HBc) detection
among a cohort of students of 10-12" grade
selected randomly from high (Aseer), low (Al-
Qaseem), and moderate (Madinah) HBV
endemic regions, 18 vyears after the
vaccination. ®® According to data compiled by
General Directorate  for communicable
Diseases, Ministry of Health, Riyadh, it was
found only 1.31% HBV positive subjects
among the individuals who were willing to get
married undergoing premarital screening from
January to May 2008. ® Evidently, the
monitoring of childhood HBV vaccination in
cross-community data illustrates the
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prevalence of 0.05% and 0.22% among
children and adults respectively. The average
reported incidence was 0.15% with wide
variations occurring between regions that
ranged from 0.03% to 0.72%. ©*°® Recently, |
observed the increasing prevalence of HBV in
males (0.9 to 2.0 %) and females (0.5 to 0.8
%) both (0.7 to 1.4 %) for the calendar years
2008 to 2010 who visited King Fahad Hospital,
Buraidah for premarital screening ®7 for it is
also suggested to conduct such type of
surveys in the countries ie. Egypt, Sudan,
Djibouti where the prevalence of HBsAg is high
but do not provide a birth dose and settings.
The application of HBV vaccine at birth is very
important where the prevalence of HBsAg is
high though it is recommended by EPI in all
countries.

Conclusions and Recommendations

As suggested from various studies the
prevention of viral hepatitis in KSA has
contributed to the great reduction in prevalence
rates of HBV on some aspects which needs to
be continued. The control and prevention of
HBV infections require continuous monitoring
as well as evaluation of prevention and
surveillance strategies. Despite significant
improvements in hygiene practices, screening,
education messages, sterile needles, as well
as blood transfusion safety and blood product
treatment, the incidence of HBV infection
continues to rise in Saudi Arabia. The
increasing development cannot be easily
interpreted as it may also partly reflect the
results of intensified screening activities,
improved surveillance, and accurate testing
methods.  Keeping these views into
consideration, HBV to be an increasing public
health concern in Saudi Arabia in the coming
decades, calls for appropriate public health
action. Therefore, public should have
awareness concerning consequences, effect,
treatment and precaution through health
promotion programs and community service
education. Health promotion programs for
public need to be targeted and based on a
thorough understanding of their knowledge,
belief and cultural practices regarding viral
hepatitis. Proper education for people,
especially young individuals, will be an
effective tool in reducing the spread of HBV
within the kingdom.

References

1.

10.

11.

World Health Organization (WHO). Viral
hepatitis: Report by the Secretariat. In:
Sixty-Third World Health Assembly A63 /
15 Provisional Agenda Item 11.12; 2010.
Zanetti AR, Van Damme P, Shouval D.
The global impact of vaccination against
hepatitis B: a historical overview. Vaccine.
2008; 26(49):6266-73.

Al-Tawfig JA, Anani A. Profile of viral
hepatitis A, B, and C in a Saudi Arabian
hospital. Med. Sci. Monit.2008;
14(1):CR52-6.

Sorrell MF, Belongia EA, Costa J, Gareen
IF, Grem JL, Inadomi JM, et al. National
institutes of health consensus
development conference statement:
Management of hepatitis B. Hepatology.
2009; 49(5 Suppl):S4-12.

Qirbi N, Hall AJ. Epidemiology of hepatitis
B virus infection in the Middle East. East
Mediterr Health J. 2001; 7(6):1034-1045.
Kao JH. Role of viral factors in the natural
course and therapy of chronic hepatitis B.
Hepatol. Int. 2007; 1(4):415-30.

Naito H, Hayashi S, Abe K. Rapid and
specific genotyping system for hepatitis B
virus corresponding to six major genotypes
by PCR using type-specifi ¢ primers. J Clin
Microbiol. 2001, 39(1):362-364.

Norder H, Courouce AM, Magnius LO.
Complete genomes, phylogenetic
relatedness, and structural proteins of six
strains of the hepatitis B virus, four of
which represent two new genotypes.
Virology. 1994; 198(2):489-503.

Okamoto H, Tsuda F, Sakugawa H,
Sastrosoewignjo RI, Imai M, Miyakawa Y,
Mayumi M. Typing hepatitis B virus by
homology in nucleotide sequence:
comparison of surface antigen subtypes. J
Gen Virol. 1988; 69(Pt 10):2575-2583.
Fung SK, Lok AS. Hepatitis B virus
genotypes: do they play a role in the
outcome of HBV infection? Hepatology.
2004; 40(4):790-792.

Kobayashi M, Arase Y, lkeda K, Tsubota
A, Suzuki Y, Saitoh S, Kobayashi M,
Suzuki F, Akuta N, Someya T, Matsuda M,
Sato J, Kumada H. Clinical characteristics
of patients infected with hepatitis B virus
genotypes A, B, and C. J Gastroenterol.
2002; 37(1):35-39.

337



338

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ahmad N. Aljarbou

Wasley A, Grytdal S, Gallagher K.
Surveillance for acute viral hepatitis-United
States, 2006. MMWR Surveill Summ.
2008; 57(2):1-24.

Kidd-Ljunggren K, Miyakawa Y, Kidd AH.
Genetic variability in hepatitis B viruses. J
Gen Virol. 2002; 83(Pt 6):1267-1280.

Bae SH, Yoon SK, Jang JW, Kim CW,
Nam SW, Choi JY, Kim BS, Park YM,
Suzuki S, Sugauchi F, Mizokami M.
Hepatitis B virus genotype C prevails
among chronic carriers of the virus in
Korea. J Korean Med Sci. 2005;20(5):816-
820.

Chin R, Locarnini S. Treatment of chronic
hepatitis B: current challenges and future
directions. Rev Med Virol. 2003;13(4):255-
272.

Lai CL, Ratziu V, Yuen MF, Poynard T.
Viral  hepatits B. Lancet. 2003;
362(9401):2089-2094.

Orito E, Ichida T, Sakugawa H, Sata M,
Horiike N, Hino K, Okita K, Okanoue T,
lino S, Tanaka E, Suzuki K, Watanabe H,
Hige S, Mizokami M. Geographic
distribution of hepatitis B virus (HBV)
genotype in patients with chronic HBV
infection in Japan. Hepatology. 2001;
34(3):590-594.

Lindh M, Hannoun C, Dhillon AP, Norkrans
G, Horal P. Core promoter mutations and
genotypes in relation to viral replication
and liver damage in East Asian hepatitis B
virus carriers. J Infect Dis. 1999;
179(4):775-82.

Chu CJ, Keeff e EB, Han SH, et al
Prevalence of HBV precore/core promoter
variants in the United States. Hepatology.
2003; 38(3):619-28.

Manesis EK. HBeAg-negative chronic
hepatitis B: from obscurity to prominence.
J Hepatol. 2006; 45(3):343-46.

Abdo AA, Sanai FM, Al-Faleh FZ.
Epidemiology of viral hepatitis in Saudi
Arabia: Are we off the hook? Saudi J
Gastroenterol. 2012; 18(6):349-57.

Okada K, Kamiyama |, Inomata M, Imai M,
Miyakawa Y. e antigen and anti-e in the
serum of asymptomatic carrier mothers as
indicators of positive and negative
transmission of hepatitis B virus to their
infants. N Engl J Med. 1976; 294(14):746-
49,

23.

24,

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

Botha JF, Ritchie MJ, Dusheiko GM,
Mouton HW, Kew MC. Hepatitis B virus

carrier state in black children in
Ovamboland: role of perinatal and
horizontal infection. Lancet. 1984;

1(8388):1210-12.

Lin HH, Kao JH, Chang TC, Hsu HY, Chen
DS. Secular trend of age-specifi c
prevalence of hepatitis B surface and e
antigenemia in pregnant women in Taiwan.
J Med Virol. 2003; 69(4):466-70.

Alter MJ. Epidemiology and prevention of

hepatitis B. Semin Liver Dis. 2003;
23(1):39-46.

Alter M, Mast E. The epidemiology of viral
hepatits in  the  United  States.
Gastroenterol Clin  North  Am. 1994;
23(3):437-55.

Margolis HS, Alter MJ, Hadler SC.

Hepatitis B: evolving epidemiology and
implications for control. Semin Liver Dis.
1991; 11(2):84-92.

Askarian M et al. Needlestick injuries
among nurses of Fars province, Iran. Ann
Epidemiol. 2007; 17(12): 988-92.
Al-Sarheed M. Occupational exposures
and hepatitis B vaccination statues in
dental students in Central Saudi Arabia.
Saudi Med J. 2004; 25(12):1943-6.

Hadadi A et al. Occupational exposure to
body fluids among healthcare workers: a
report from Iran. Singapore Med J, 2008;
49(6):492-6.

Jahan S. Epidemiology of needlestick
injuries among health care workers in a
secondary care hospital in Saudi Arabia.
Ann Saudi Med. 2005; 25(3):233-8.
Pruss-Ustin A et al. Estimation of the
global burden of disease attributable to
contaminated sharps injuries among
health-care workers. Am J Ind Med. 2005;
48(6):482-90.

Alam M. Knowledge, attitude and practices
among health care workers on needle-stick
injuries. Ann Saudi Med. 2002; 22: 5-6.
Hyams KC. Risks of chronicity following
acute hepatitis B virus infection: a review.
Clin Infect Dis. 1995; 20(4):992-1000.
Lavanchy D. Hepatitis B  virus
epidemiology, disease burden, treatment,
and current and emerging prevention and
control measures. J Viral Hepatol. 2004;
11(2):97-107.



36.

37.

38.

39.

40.

41,

42,

43.

44,

45,

The Emergent Concern of Hepatitis B globally ...

McKnight CA, Des Jarlais DC, Perlis T,
Eigo K. Syringe exchange programs--
United States, 2005. MMWR Morb Mortal
WKly Rep. 2007; 56(44):1164-67.

WHO. World Health Organization Regional
Committee for the Eastern Mediterranean;
The growing threats of hepatitis B and C in
the Eastern Mediterranean Region: A call
for action. 2009.

WHO. Hepatits B vaccines. Wkly
Epidemiol Rec. 2004; 79:253-64.
World Health Organization  Europe.

Management of hepatitis B and HIV
coinfection, Chapter 7. In: Eramova |,
Matic S, Munz M, eds. HIV/AIDS
Treatment and Care. Clinical protocols for
the WHO European Region. Copenhagen:
WHO Europe, 2007.

Ni YH, Huang LM, Chang MH, et al. Two

decades of universal hepatitis B
vaccination in Taiwan: impact and
implication for future strategies.

Gastroenterology. 2007; 132(4):1287-93.
Chien YC, Jan CF, Kuo HS, Chen CJ.
Nationwide  hepatitis B  vaccination
program in Taiwan: effectiveness in the 20
years after it was launched. Epidemiol
Rev. 2006; 28:126-35.

Keating GM, Noble S. Recombinant
hepatitis B vaccine (Engerix-B): a review of
its immunogenicity and protective efficacy

against hepatitis B. Drugs. 2003;
63(10):1021-51.
Poovorawan Y, Sanpavat S,

Chumdermpadetsuk S, Safary A. Long-
term hepatitis B vaccine in infants born to
hepatitis B e antigen positive mothers.
Arch Dis Child Fetal Neonatal Ed. 1997;
77(1):F47-51.

Poovorawan Y, Sanpavat S, Pongpunglert
W, Chumdermpadetsuk S, Sentrakul P,
Vandepapeliere P, et al. Long term
efficacy of hepatitis B vaccine in infants
born to hepatitis B e antigen-positive
mothers. Pediatr Infect Dis J. 1992; 11(10):
816-21.

Poovorawan Y, Sanpavat S, Pongpunlert
W, Chumdermpadetsuk S, Sentrakul P,
Chitinand S, et al. Comparison of a
recombinant DNA hepatitis B vaccine
alone or in combination with hepatitis B
immune globulin for the prevention of
perinatal acquisition of hepatitis B carriage.
Vaccine 1990; 8(Suppl.):S56-9.

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

Poovorawan Y, Chongsrisawat V,
Theamboonlers A, Hutagalung Y, Jacquet
JM, Leyssen M. 20-year persistence of
immune response to infant hepatitis B
vaccination in a high endemicity region. In:
Program and Abstracts of the 13"
International Symposium on Viral Hepatitis
and Liver Disease. 2009.

Zakaria S et al. Changing patterns of acute
viral hepatitis at a major urban referral
center in Egypt. Clin Infect Dis. 2007;
44(4):e31-36.

Talaat M et al. Case control study to
evaluate risk factors for acute hepatitis B
virus infection in Egypt. East Mediterr
Health J. 2010; 16(1):4-9.

Bhat SK, Sachdeva VN, Saleem HI. Profile
of viral hepatitis patients in Dakhliya,
Oman. Saudi Med J. 2005; 26(5):819-23.
Talaat M et al. Sentinel surveillance for
patients with acute hepatitis in Egypt,
2001-2004. East Mediterr Health J. 2010;
16(1):134-40.

Al-Faleh FZ et al. Seroepidemiology of
hepatitis B virus infection in Saudi children
8 years after a mass hepatitis B
vaccination programme. J Infect. 1999;
38(3):167-70.

Al-Faleh FZ, Ayoola EA, Arif M, Ramia S,
Al-Rashed R, Al-Jeffry M, et al.
Seroepidemiology of hepatitis B virus
infection in Saudi Arabian children: A
baseline survey for mass vaccination
against hepatitis B. J Infect. 1992;24(2):
197-206.

Alfalen F et al. Long-term protection of
hepatitis B vaccine 18 years after
vaccination. J Infect. 2008; 57(5):404-9.
Alswaidi FM, O'Brien SJ. Premarital
screening programmes for
haemoglobinopathies, HIV and hepatitis
viruses: review and factors affecting their
success. J Med Screen. 2009, 16(1):22-
28.

Madani TA. Hepatitis C virus infections
reported in Saudi Arabia over 11 years of
surveillance. Ann. Saudi Med. 2007a;
27(3):191-4.

Madani TA. Trend in incidence of hepatitis
B virus infection during a decade of
universal childhood hepatitis B vaccination
in Saudi Arabia. Trans R Soc Trop Med
Hyg. 2007b; 101(3):278-83.

339



340 Ahmad N. Aljarbou

57. Aljarbou AN. Current Prevalence of HBV
and HCV Seropositivity: The Initiative for
Attentiveness and Deterrence of Viral
Hepatitis in the Qassim Region of Saudi
Arabia. J Antivir Antiretrovir. 2012; 4:75-
79.



