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Editorial
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Viral Hepatitis Journal 2017;23(3):64

Which One Should Be Prefered: Liver Biopsy or Non-Invasive

Procedures?

Hangisi Tercih Edilmelidir: Karaciger Biyopsisi mi Non-Invazif Testler mi?

Rahmet GUNER', Nurcan BAYKAM?

"Ankara Yildinm Beyazit University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Ankara, Turkey
2Hitit University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Corum, Turkey

In this recent issue of Journal of Viral Hepatitis, Karacaer et al.
(1) aimed to evaluate the percutan liver biopsy safety. Liver biopsy
has currently some major roles that are diagnosis, assesment of
prognosis (especially staging of parenchymal liver diseases) and
deciding of therapy. It is seen as the gold standard according to
current clinical practice. Because of its some restrictive and limiting
features and some complications, several non-invasive methods
have been developed (2).

Percutaneous liver biopsy has a risk of complication and
mortality; 1-5%, 0.009-0.01% respectively. In addition; the other
disadvantages are sampling error, at least 6-24 hours of monitoring
in hospital, difficulties in follow-up treatment, and high cost. Karacaer
et al. (1) found that 71% of patients had complaints (mostly pain)
and 19.9% developed complications but no mortality occurred at
this multicenter study. They noted that biopsy methodology and
patient-specific factors are not related with the post biopsy pain but
biopsy needle type and physician-specific factors.

Prebiopsy and peribiopsy patient preparations are very important
for prevention of some complications during percutan liver biopsy.
The patient should be informed about this procedure’s details.
Cooperation of patient is important issue for successfull procedure.
The major complications are pain and bleeding. After biopsy, patient
should be monitored closely.

Non-invasive procedures are also recommended as an
alternative to liver biopsy for the purpose of determining the
severity of liver disease and deciding for treatment in chronic
viral hepatitis. According to the last European Association for the
Study of the Liver guideline, evaluation of liver disease severity is
the mainstay of the therapy indication (3). As liver biopsy which

demonstrates only 1/50.000 of liver parenchyma and the evaluation
may be varied according to the pathologist’s eye, the strength of
the histopathologic assessment of disease severity may not be
perfect. Moreover, it may be necessary to repeat the procedure for
monitoring the response of the treatment. There are many non-
invasive diagnostic methods. Although the sensitivity, specificity
and diagnostic accuracy rates of these methods are quite high,
liver biopsy is still gold standart for assessment of liver disease
severity. However, the combination of non-invasive tests enhances
the sensitivity of these tests (4). Therefore, their use may reduce
the need for biopsy which has several complications.
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ABSTRACT

Objectives: The aims of this study were to evaluate the biopsy
methods used in terms of safety, and effectiveness as well as
incidence, and severity of complications.

Materials and Methods: This study was conducted as a
prospective, observational study with the participation of five
centers in Turkey. Any patient complaints and/or complications were
also recorded. The patients’ pain severity was determined by an
established scoring method.

Results: This research included 221 chronic hepatitis patients and
12 physicians. With regard to the biopsies, 71.9% were ultrasound-
guided and 28.1% were blind biopsies. 71% of patients had
complaints (mostly pain) and 19.9% developed complications;
however, no mortality occurred. It was observed that patient's
complaints were significantly correlated with the physician’s age,
level of biopsy experience, and number of biopsies performed
yearly. [t was determined that the biopsy method was not affective
factor in terms of the development of severe pain after biopsy. The
use of a 16G biopsy needle was found to increase the probability of
severe pain occurrence by about eight times.

Conclusion: Severe pain was not affected by the biopsy method
or patient-specific factors, and was a result of the size of the biopsy
needle used and the characteristics of the practitioner.

Keywords: Liver, viral hepatitis, biopsy, complication
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Amag: Bu calismada karaciger biyopsi yontemlerinin guvenilirligi,
etkinligi ve komplikasyonlarin  siddetinin  degerlendirimesi
amaclanmistir.

Gere¢c ve Yontemler: Bu arastirma Turkiye'de bes merkezin
katilimiyla prospektif ve gozlemsel olarak gerceklestirimistir.
Hastalarin  sikayetleri ve/veya komplikasyonlar kaydedilmistir.
Hastalarin agri siddeti puanlama yontemi ile belirlenmistir.

Bulgular: Calismaya 221 kronik viral hepatit hastasi ve 12 hekim
katilmistir. Biyopsilerin %71,9'u ultrasonografi esliginde, %28,1
kor biyopsi yontemi ile yapilmistir. Hastalarin %71'inde sikayet
(cogunlugu agr) ve %19,9'unda komplikasyon gelismistir. Ancak
mortalite goézlenmemistir. Biyopsiyi yapan hekimin yas grubu,
biyopsi deneyim siresi ve vyillk biyopsi sayisi ile sikayetlerin
olusmasi arasinda anlamli iliski saptanmistir. Biyopsi sonrasi siddetli
agr gelisimi acisindan biyopsi yonteminin etkili bir faktor olmadigi
belirlenmistir. Siddetli agr varligini 16G biyopsi ignesi kullanmanin
yaklasik sekiz kat arttirdigi saptanmistir.

Sonug: Siddetli agrinin biyopsi yontemi veya hastaya 6zgl
faktorlerden  etkilenmemekte, kullanilan  biyopsi ignesi ve
uygulayicinin 6zelliklerinden kaynaklanmaktadir.
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Introduction

Liver biopsies are necessary in the diagnosis of parenchymal
liver diseases, monitoring disease progression, and/or treatment
decisions. Although several noninvasive methods have been
introduced recently, a liver biopsy still provides the best results.
Tissue samples required for histopathological investigations can be
obtained by either imaging-guided or blind biopsy methods. The
blind biopsy methods include percutaneous needle, transvenous
(transjugular), laparoscopic or open wedge (surgical) biopsies.
Imaging-guided biopsy is performed in order to provide visual
control in the diagnosis of a focal lesion in the liver. For this method,
ultrasonography (USG) is usually preferred, while computed
tomography is rarely utilized (1).

Biopsy is contraindicated in patients with a history of extrahepatic
biliary obstruction, bacterial cholangitis, coagulation disorders, ascites,
cystic lesions, and amyloidosis, as well as in uncooperative patients
(2). In order to perform a liver biopsy, the platelet count should be
higher than 60.000/uL, the prothrombin time (PT) should be shorter
than 4 seconds, the international normalized ratio (INR) value should
be lower than 1.4, and the activated partial thromboplastin time
(APTT) should not exceed 1.5 times the reference value. Therefore,
performing a full blood count and coagulation analysis, and ruling out
focal lesions within the liver with imaging methods are recommended
before performing a biopsy (1).

Despite taking precautionary measures, the rates of biopsy-
related morbidity and mortality range from 0.08 to 0.34% and from
0 to 0.19%, respectively (3). Cooperation status of the patient,
advanced age, bleeding disorders, presence of underlying diseases
(such as cirrhosis, ascites, or malignancy), biopsy experience of
the person performing the biopsy, biopsy method used, diameter
of the biopsy needle, and type and number of interventions are
the factors most affecting the development of complications (4).
The most common complication observed following a liver biopsy
is mild pain felt in the biopsy area and the right shoulder. Severe
pain in the abdomen may be indicative of serious complications,
such as intra-abdominal hemorrhage or peritonitis (3). In addition,
the following conditions may develop: major or minor bleeding,
pneumothorax, hemothorax, organ perforation, bile peritonitis,
infection, hemobilia, intrahepatic arteriovenous fistula, or neuralgia.
In general, major complications requiring hospitalization occur
within the first three hours after biopsy (4).

The objectives of this multicenter study were to determine the
risk factors related to liver biopsy with prospective observations,
and to evaluate two different biopsy methods (USG-guided and
blind) in terms of safety and effectiveness as well as incidence and
severity of complications.

Materials and Methods

Study Design and Features of the Study Group

This was a prospective, observational study conducted between
July 1, 2015 and September 1, 2016, with the participation of five
centers in Turkey. It consisted of patients, who presented to the
infectious diseases and clinical microbiology clinics due to viral
hepatitis and were scheduled for liver biopsy. Needle biopsies were
performed by physicians in attendance at the infectious diseases
and clinical microbiology and radiology clinics.

The patients’ demographics, medical history, liver disease
information, biopsy method, the type of needle used, complaints,
complications, treatment administered after the biopsy,
histopathological outcomes, characteristics of the pain felt, and
follow-up information were recorded. Demographic characteristics
and information about the liver biopsy experience of the physicians
who performed the liver biopsies were also included in the data
set.

Liver Biopsy

Each patient underwent a complete blood count and coagulation
test to rule out any contraindication before the liver needle biopsy.
Any medications or drugs that can cause coagulation disorders
were discontinued before the biopsy. In patients with existing
coagulation disorders, the liver biopsy was planned after they
underwent proper treatment. Either a USG-guided or blind biopsy
was performed under local anesthesia with a 14-18 gauge (G)
needle. The liver parenchyma was assessed using the modified
Knodell scoring system (Ishak) in the pathology laboratory of
the relevant center. Patients with a histology activity index (HAI)
between 0 and 7 were defined as mild, with the others having
severe activity; those with a fibrosis score from 0 to 2 were
considered to have mild fibrosis, with the others defined as severe.

Biopsy Complications

The patient's complaints were registered, and the clinical
symptoms, blood pressure, and pulse were recorded in the clinic
after the biopsy, with a full blood count ordered after two hours.
Following the liver biopsy, any mild-to-severe pain, major or minor
bleeding, pneumothorax, hemothorax, organ perforation, bile
peritonitis, infection, hemobilia, and/or intrahepatic arteriovenous
fistula development were defined as complication (4). A 4%
reduction in the hematocrit control was defined as bleeding; this
was considered to be minor if intervention was not necessary,
and major if treatment was needed. For the blood pressure, a
level lower than 90/60 mmHg, or a 20 mmHg or higher drop in
the systolic blood pressure and a 15 mmHg or higher drop in
diastolic blood pressure (compared with the pre-biopsy levels) were
diagnosed as hypotension (5).

To determine pain severity, the patients were asked to report
their pain numerically: no pain=0, intolerable pain=10, and the
other pain severities were rated between 1 and 9 points (6). Any
pain reported as six or higher was defined as “severe pain.”Both
the type of pain and the location were recorded at the 2nd and 24t
hours after the liver biopsy, and at the time of presentation for the
first follow-up examination.

Inclusion and Exclusion Criteria

Those patients and physicians who provided written consent
were included in this research. In addition, pre-cirrhotic/cirrhotic
patients using antiviral therapy (continued/stopped) were included
in the study. However, patients who refused to participate, those
under 18 years of age, and those in whom post-biopsy follow-ups
could not be performed, as well as physicians who did not provide
consent were excluded from the study.

Ethical Issues
The Declaration of Helsinki and Good Clinical Practice Guidelines
were respected during the entire process of enrolling the patients in
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the study and collecting/analyzing/reporting the data. This research
was approved by the Istanbul Medeniyet University, Goztepe
Training and Research Hospital Ethics Committee (01.07.2015-
2015/0090).

Statistical Analysis

The study data was transferred to the SPSS IBM 22.0 statistical
program (SPSS Inc., Chicago, IL, USA) in order to perform the data
control and analysis. The distribution of the data was evaluated
using the Kolmogorov-Smirnov test. The descriptive data was
shown as the frequency distribution and percentage, while the non-
normally distributed data was expressed as the median (minimum-
maximum).

The patients were grouped according to the biopsy methods,
needle diameters, physicians’ age groups, physicians’ biopsy
experience, and the physicians’ academic degree and number of
biopsy per year. The complaints, complications, and features of the
liver materials were also analyzed. The categorical variables were
compared using Pearson’s chi-squared and Fisher's exact tests.
The continuous variables were assessed using the Mann-\Whitney
U and Kruskal-Wallis tests. A binary logistic regression analysis was
used in the multiple analyses and a p value of less than 0.05 was
considered statistically significant.

Results

Patient Characteristics

This research included 221 chronic viral hepatitis patients, with
an 86.4% naivety rate. Of these patients, 67% were males and the
median age was 36 (18-83) years. Liver biopsy was performed in
93.7% of patients due to e hepatitis B virus (HBV) infection, 5.4%
due to hepatitis C virus (HCV) infection, and 0.9% due to HBV-HCV
coinfection. The median duration of the patients’ knowledge of
their chronic viral hepatitis was 6 (1-37) years.

[t was determined that 20.4% of patients had another chronic
disease; 75.5% of patients with other chronic diseases used
various drugs for these diseases and 3 patients used anticoagulant
drugs. Of the patients included in this study, 26.7% had previously
undergone liver biopsy and 22% had developed complications;
the most common complication was severe pain (92.3%). No
coagulation disorders were observed in any of the patients.

Characteristics of the Physicians Who Performed the
Biopsies

Out of the 12 physicians who participated, 81.9% were males,
and the median age was 46 (26-52) years. The median service
duration in the field of specialization of the physicians was 5 (3-26)
years, the median liver biopsy experience was 4 (<0-23) years, and
the median number of liver biopsy per year was 75 (20-240). Of
the physicians, 71.9% were radiologists and 28.1% were infectious
diseases specialists. Moreover, 48.4% of the biopsies were
performed by specialists, 33% by assistants/research assistants,
and 18.6% by chief assistants/academicians.

There was a significant difference when the physicians’ yearly
biopsy numbers and level of biopsy experience were compared
according to their titles (p<0.001). It was determined that those
physicians who performed biopsies most frequently in one year

were assistants/research assistants, and those with an experience
of 6 years or longer were specialists. Although the number of biopsy
per year was higher than 50 for all the assistants/research assistants,
their experience was determined to be less than one year.

Liver Needle Biopsy Outcomes and Related Factors

With regard to liver biopsies, 71.9% were USG-guided and
28.1% were blind biopsies. The USG-guided biopsies were
performed for the following reasons: 62.3% because of the clinical
protocol, 32.1% because it was thought to be safer, 3.8% due
to obesity, 1.3% due to narrowing in the intercostal space, and
0.6% due to old age. 16G biopsy needles were used in 67.9% of
the cases, 18G in 23.5%, 14G in 5.9%, and 17G in 2.7%. Tru-Cut
needles (67.9%) and automatic biopsy needles (32.1%) were used
in USG-guided biopsies, and Menghini needles were used in blind
biopsies.

In the histopathological outcomes, the median HAI value
was 6 (0-17) and the median fibrosis value was 1 (0-5). Mild
histological activity (75.6%) and fibrosis (75.1%) were detected
in the majority of patients; however, no cirrhotic patients were
seen in this study. Insufficient material was obtained from 11
patients; nine with USG-guided and two with blind biopsies. No
significant correlation was found between obtaining insufficient
material and the biopsy method or needle diameter (p=0.524
and p=0.271, respectively). A similar situation was observed in
the characteristics of the biopsy physician, and no significant
correlation was found between obtaining insufficient material and
the age group, level of biopsy experience, or title of the physician
(p=0.368, p=1.00, and p=0.503, respectively). There was a positive
correlation between the length of the liver material and the number
of portal areas (r=0.281, p<0.001).

Post-biopsy Complaints, Complications, and Related
Factors

Following the liver biopsy, the median duration to the follow-up
on the first day was 6 (3-48) hours. The median duration to the
next follow-up day after the biopsy was 21 (5-90) days. Of the
patients, 71% reported complaints: 76.5% had headache, 6.8%
had shortness of breath, 3.2% felt dizziness, 2.3% had nausea,
1.8% felt fatigue, 0.5% had palpitations, and 2.3% reported other
complaints.

After the liver biopsy, 19.9% of patients developed
complications, including severe pain (97.7%) and hypotension
(2.3%). The pain was felt in the liver region in 60.6%, in the right
shoulder in 25.8%, around the abdomen in 4.5%, and in other
regions (headache in 1 patient, lower back pain in 1 patient) in 0.9%
of the patients. In addition, 12.2% reported that they received non-
narcotic analgesics because of pain.

The most common complaints of any type following the
biopsy occurred inpatients <30 years old (p=0.001). However, no
significant correlation was found between the complaints and the
patients’ gender, HA, fibrosis level, type of hepatitis, or presence of
another chronic disease (p=0.5, p=0.826, p=0.292, p=0.222, and
p=0.056, respectively). The complaints were experienced more
commonly after the blind biopsy procedure, and with the use of a
16G needle (p<0.001 and p=0.007, respectively) (Table 1). There



68

Karacaer et al.
Percutaneous Liver Needle Biopsy Methods

was a significant correlation between the occurrence of complaints
and the physician’s age group, level of biopsy experience, and
the number of biopsy/year (p=0.046, p<0.001, and p<0.001,
respectively) (Table 2).

[t was found that the biopsy management, patient’'s age and
gender, HAI and fibrosis levels, type of hepatitis, and presence
of another chronic disease were not affective in terms of the
development of severe disease after biopsy (p=0.464, p=0.328,
p=0.516, p=0.845, p=0.783, p=0.162, and p=0.274, respectively).
In addition, no significant correlation was observed between the
development of severe pain and diameter of the needle used
(p=0.322). In USG-guided biopsies, severe pain developed after
biopsy in 27.6% of patients in whom 16G needles were used
(p=0.001). Regardless of the method, severe pain was observed
most frequently after the use of a 16G needle (p=0.001) (Table 1).
In addition, it was observed that age and title of the physician who
performed the biopsy affected the development of severe pain
(Table 2).

The results of the multiple regression analysis did not reveal
any risk factor that would affect the presence of a complaint.
However, the use of a 16G biopsy needle was found to increase
the presence of severe pain by about eight times [B=2.1, p=0.007,
Exp. (B)=8.167].

Discussion

In this study, life-threatening complications did not develop after
liver biopsy. However, severe pain and hypotension were observed

in 19.9% of patients. This rate is higher than in other studies
(7,8). Since this study was a prospective and observational study,
we think that we follow patients more closely and question the
existence of pain more rigorously. Therefore, complications may be
more frequently observed.

Mortality after liver biopsy is very rare (7,8,9,10). After biopsy,
pain and bleeding are the most common complications (7,8,9). A
population-based study in Canada reported that 4275 percutaneous
liver biopsies were performed on 3627 patients over nine years and
only 32 (0.75%) patients developed significant complications. It
was also reported that mortality developed in six patients (0.14%)
and the most frequent complications were pain and bleeding
requiring hospitalization. The cause of mortality was massive
bleeding in five patients and aspiration pneumonia and congestive
heart failure in the other patient (11).

Pain is the most common complication after liver biopsies
(7,8,9). Similarly, in this study, the most common complication was
severe pain. The mechanism of post-biopsy pain is often not clearly
explained. Most likely, however, pain occurs after bile leakage
from the biopsy line or capsular swelling after bleeding. There
may also be pain transmitted from the skin or the liver capsule
or both. Generally, pain begins as viscerosomatic pain in the right
shoulder, peaks and disappears with pain in the biopsy area (3,4).
The frequency and severity of pain decreases deliberately within 24
hours of maximum level in the first 30 minutes (12). In this study,
the pain observed in the biopsy area was lasting on average two
days.

Table 1. Distribution of the complications by biopsy method and biopsy needle diameter

Blind biopsy (n=62) | USG-guided biopsy (n=159) Needle diameter
14G (n=13) 16G (n=150) 17G (n=6) 18G (n=52)

No Yes No Yes |p valueab |No Yes No Yes No Yes |No Yes |5 valueab
Prese 62 64 95  |<0.001 4 9 36 114 o 6 24 28 [0.007
complaints
Presence
of severe |48 14 130 29 0.464 12 1 110 40 6 0 50 2 0.001
pain

Median |min-max |Median e p valuea¢ |Median i Median M Median M Median i p valuea.d

max max max max max

Tissue
length
(mm) 200 1-970 15 4-45 |<0.001 24 13-45 (20 1-970 (26 12-46 (20 10-40 [0.879
Portal area
number 9 3-41 8 1-30 |0.056 15 10-30 8 3-41 |15 10-30 |7 1-19 |<0.001
1. Pain
score 4 0-10 2 0-10 |0.001 2 0-10 |3 0-10 |1 0-2 2 0-10 |<0.001
2. Pain
score 2 0-7 0 0-7 0.006 0 0-5 1 0-7 0 0 0 0-6 |0.001
3. Pain
score 0 0-3 0 0-2 0.035 0 0 0 0-3 0 0 0 0-2 0.944
Total pain
duration
(days) 2 0-15 1 0-21 [<0.001 0 0-1 1 0-15 |0 0 1 0-21 |<0.001

USG: Ultrasonography, 1. pain score: 2" hour after biopsy, 2. pain score: 24" hour after biopsy, 3. pain score: First day of follow-up after biopsy, G: Gauge, min: minimum,
max: Maximum 2<0.05 statistically significant ®Pearson’s chi-squared and Fisher's exact tests ‘“Mann-Whitney U test Kruskal-Wallis test
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Table 2. Distribution of complications by the characteristics of the physicians who performed the biopsies

Presence of
complaints
Presence of
severe pain (64
Tissue length
(mm)

Portal area
number

1. Pain

score

£
S| NE Eisenberg et al. (12) found a correlation between anxiety
s| S| oS § before a biopsy and the pain felt within the first 6 hours following
~ ~| < the biopsy. In addition, Akay et al. (13) reported that the pain
ol of ©° S expectations of patients were high before a liver biopsy, but they

é felt less pain than expected during the procedure. Therefore, the
—| of = g presence and/or severity of pain felt after biopsy that we found
ol o & 5 in our study might be associated with the anxiety levels of the
ol o| 9|5 patients.

=§ In our study, the method used did not affect the occurrence
ol o = § of severe pain. However, in a previous study conducted on HCV

0|z patients, the pain and related morbidity following a blind biopsy
s 2 > g were found to be more common than in USG-guided biopsy (14).

i Nevertheless, there are studies showing that whether or not

S biopsies are performed with USG guidance makes no difference in
-] of = i terms of development of complications (15).
~l w| o & When the factors related to pain were examined, severe pain
S| <= 2 o was observed more commonly after biopsies performed by young
el @ i éi physicians and assistants/research assistants. This result could be
UO? 5 ’; g explained by the fact that the majority of the assistants/research

£ assistants were under 40 years of age.

3 In our study group, a physician’s level of experience and the
o| o| e|f number of biopsy per year did not affect the development of pain.
N~ 7\5 7 In one previous study evaluating the complications that developed
S| S| o|g | following blind biopsies, it was found that less physician experience

E g was significantly correlated with a higher rate of procedure failure,

S S| but the level of experience did not influence the development
-1 ol = N‘é of complications (9). Chevallier al. (16) reported that the level of
Z o '; gi experience made no difference in terms of pain severity following

2 §| USG-guided liver biopsies.

% 2 Similar studies have shown that the factors affecting
| o |5 g complications were severe fibrosis (9), performing three or more

- s interventions, female gender, the presence of malignancy, and
@l I 3o 2 c| an INR of 21.4 (8). In our patient group, no correlation was found
3l S S §0§ between pain and the level of fibrosis, gender, or the presence

- 2 g|  of chronic disease. Since our study did not include patients with
sl & o€ é coagulation disorders, INR levels were not evaluated.

~ 3 Although no significant correlation was found between the

3 _?, biopsy methods and occurrence of severe pain, the average pain
=| o : § g felt was higher and the mean duration of pain was longer with
~[ | «|3%| blind biopsies at the 2nd and 24t post-biopsy hours. It is believed
ol ol © E % that this result might be associated with the negative pressure

:,5, Ti; created by the Menghini biopsy needles. Any patient undergoing
ol o = é § a blind biopsy should be more closely followed-up in terms of pain

55| severity.

ol 3| =lse No bleeding was observed in the study group. A large portion
S g i < é of the major complications are expected to develop within the first
- §§ few hours after a biopsy (4). However, 70% of bleedings have been

g 2 iy § % reported tol develop after 24 ‘hours (10)‘, ahd last endup to 15 (jays
~&| (4). We believe that no bleeding complications were missed, since

% ;;) we followed up the patients for an average of 21 days after biopsy.
o]l of =—|s> Factors that affect bleeding include a decreased platelet

o6 8| count and increased PT, INR, or APTT (5,17). Terjung et al.
E S o §§ (10) reported the factors increasing the risk of bleeding as the
£ 2| following: mycobacterial infection [Odds ratio (OR): 24.0], pre-

é % biopsy prophylactic platelet substitution (OR: 9.9), acute liver failure
-1 ol < E 2| (OR:9.1), heparin administration on the day of the biopsy (OR: 8.7),

= 2| advanced liver cirrhosis (OR: 5.1), therapy with corticosteroids (OR:
c c %lé ﬁ § 3.5) or metamizole (OR: 2.8), and leukemia or lymphoma (OR: 2.8).
8lz8lt7:
o 3o 3R 3|<L e
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Since the patients in our study did not have these specified risk
factors, no bleeding was observed after biopsies.

In this study, significant correlations were determined between
liver tissue length and biopsy method, and between the number
of portal sites and diameter of the needle used. However, the
biopsy method and diameter of the needle used did not create a
significant difference in terms of obtaining sufficient material for
the pathological evaluation. Therefore, we believe that it may be
misleading to evaluate the efficacy of the biopsy needle by the
tissue length and number of portal sites. However, the experience
of the physician was found to be important in terms of the tissue
length and number of portal sites included in the liver biopsy (16).
In our study, biopsy experience was also found to be associated
with the tissue length.

The present research contributes to the scarce number of
studies that have been prospectively designed. Retrospective
studies remain weak in accurately reporting the presence and
severity of a subjective complication, such as pain. We believe
that the data obtained from our study could be passed on to the
patients to inform them on the possibility of complications that
could occur after a biopsy, as well as the severity, duration, and
location of the pain before the biopsy.

Study Limitation

Unlike retrospective studies, it is difficult to reach a large
number of patients in prospective studies. As such, the most
important limitation of our study was the smaller number of
patients than in previous retrospective studies. One reason for this
was that we encountered patients who did not want to share their
data. Moreover, the duration of the study could not be prolonged
to increase the number of patients; we did not want to encounter
any additional problems, such as a change of workplace of the
physicians in the clinics.

Conclusion

Based on the results of this study, we assume that both blind
and USG-guided biopsies are safe and effective biopsy methods.
Regardless of the method used, various degrees of pain may be
felt after a biopsy; therefore, the patient should be informed about
the probability of pain despite sedation before the biopsy in order
to reduce the level of pain. Moreover, liver biopsies performed by
experienced physicians or under their supervision may reduce
post-biopsy complaints. This research showed that severe pain
is not correlated by the biopsy method or patient-specific factors;
however, it is related with the biopsy needle used and physician-
specific factors. Overall, these results should be supported by
future studies with a larger and more diverse patient population.
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ABSTRACT

Objective: The aim of our study was to identify the hepatitis C
prevalence in prisoners and to share experiences of pegylated
interferon (peg-IFN) + ribavirin (RBV) treatment.

Materials and Methods: The study was conducted by assessing
the records of prisoners between January 2014 and 2016,
retrospectively. Patients in whom planned treatments were applied
in a given time were determined and, virologic responses at the
end of treatment and 6 months after treatment were evaluated.
Chi-square test was used and a p value of less than 0.05 was
considered statistically significant.

Results: Among prisoners, the anti-hepatitis C virus (HCV) positivity
rate was 7.82% and HCV-RNA positivity rate was 5.72%. The
most common genotype was genotype 3a (66 of 99 patients).
End-of-treatment and 6t month sustained virologic response rates
were 84.6% and 80.5%, respectively. In genotype 3a group, end-
of-treatment and 6t month sustained virologic response rates
were found to be higher than other genotypes but not statistically
significant.

Conclusion: In our study, which assessed prisoners, the rate of
HCV positivity was higher than hepatitis C in the general population
in Turkey. In accordance with the literature, genotype 3 was the most
common genotype among prisoners. Sustained virologic response
rates obtained with peg-IFN+RBV treatment suggested that peg-
IFN treatment should be used with current treatment combinations
in prisoners infected with HCV genotype 3.

Keywords: Hepatitis C, prisoner, prevalence, pegylated interferon +
ribavirin

Hepat J. 2017;23:71-75.

0z

Amag: Calismamizin amaci mahkumlardaki hepatit C prevalansini
belilemek ve pegile interferon (peg-IFN) + ribavirin (RBV) tedavi
deneyimlerini paylasmaktir.

Gerec ve Yontemler: Calisma, Ocak 2014 ve 2016 yillar
arasinda mahkum kayrtlarini retrospektif olarak degerlendirilerek
gerceklestirildi. Belirlenen  strede  planlanan  tedavilerin
uygulanabildigi hastalar tespit edildi, tedavi sonu ve sonraki 6. ay
virolojik yanitlari degerlendirildi. Ki-kare testi kullanildi ve p<0,05
istatistiksel anlamlilik diizeyi olarak kabul edildi.

Bulgular: Mahkumlarda, anti-hepatit C virlisti (HCV) pozitifligi %7,82
ve HCV-RNA pozitifligi %5,72 idi. En yaygin genotip 3a genotipi (99
hastanin 66'sl) idi. Tedavi sonu ve 6. ayda devam eden virolojik
yanit oranlari sirastyla %84,6 ve %80,5 idi. Genotip 3a grubunda,
tedavi sonu ve 6. ayda devam eden virolojik yanit oranlari diger
genotiplerden daha yiksek bulundu ancak istatistiksel olarak anlamli
degildi.

Sonug: Mahkumlar degerlendiren calismamizda HCV pozitifligi,
genel olarak Turkiye'deki pozitiflige gore daha ylksek bulunmustur.
Literatlrle benzer olarak, mahkumlarda genotip 3 en yaygin genotip
olarak tespit edilmistir. Peg-IFN+RBV tedavisi ile elde edilen virolojik
yanit oranlari, peg-IFN tedavisinin, HCV genotip 3 ile enfekte
mahkumlardaki mevcut tedavi kombinasyonlari icerisinde yer almasi
gerektigini distindirmektedir.

Anahtar Kelimeler: Hepatit C, mahkum, prevalans, pegile interferon
+ ribavirin
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Introduction

Hepatitis C infections are more common among prisoners
compared to the general population. The reported prevalence of
hepatitis C among prisoners is between 2% and 58% worldwide,
with an average of 30% (1,2). Despite the high prevalence, the
majority of prisoners are unaware of the presence of hepatitis C
infection, and the number of prisoners able to receive appropriate
treatment is quite low due to psychological and socio-cultural
factors (drug addiction, fear, lack of trust) and prison conditions
(difficulties accessing healthcare providers) (3).

Although there have been a few studies investigating the
prevalence of hepatitis C among prisoners in Turkey, we did not find
any study evaluating treatment response in this group. Therefore,
the aim of this study was to determine the prevalence of hepatitis
C in prisoners, which is a growing concern in the management of
chronic hepatitis C infections worldwide, and to share empirical
outcomes of older treatments prior to the use of directly-acting
antiviral (DAA) therapy.

Materials and Methods

In this retrospective study, patient records in the infectious
diseases outpatient clinics at Gaziantep Dr. Ersin Arslan Training
and Research Hospital and Erzurum Training and Research Hospital
between January 2014 - 2016 were evaluated. The evaluation
included the medical records of all prisoners who presented to
the infectious diseases outpatient clinic from the Gaziantep Prison,
the Gaziantep E-type Closed Prison Directorate, and the Erzurum
Prison Directorate. Patients who tested positive for hepatitis C virus
antibody (anti-HCV) were recorded. These patients’ sex, age, HCV-
RNA values, and HCV genotype were recorded. Viral genotype
distributions were compared in terms of geographic variation and
age distribution.

The number of HCV-RNA-positive patients who received
treatment and the treatment approaches, doses, and duration
of the treatment were recorded. It was found that pegylated
interferon (peg-IFN) 2a was administered at a fixed dose of 180
mcg and peg-IFN-2b at a dose of 1.5 mcg/kg. Ribavirin (RBV)
dosage was 800 mg/day for genotypes 2 and 3, and weight-based
for the other genotypes. Treatment initiated for genotypes 1 and
4 was 48 weeks for a patient showing at least 2 log reduction
in HCV-RNA in 12 weeks and HCV-RNA negativity at 24 weeks,
while a 24-week regimen was administered for genotypes 2
and 3. patients who received treatment for the duration planned
(completed treatment) were identified and their end-of-treatment
and 6-month post-treatment virologic responses (HVC-RNA results)
were recorded.

Statistical Analysis

Sustained virologic response (SVR) rates were compared in
terms of viral genotype distributions. The chi-square test was
used in comparisons of categorical variables; the Mann-Whitney

U test was used in comparisons of non-categorical variables. The
statistical significance level was accepted as p<0.05.

Results

The records of a total of 1.713 prisoners were reviewed, of
whom 134 (7.82%) were positive for anti-HCV. The HCV-RNA
positivity rate was 5.72% (n=99). There was viral replication (HCV-
RNA positivity) in 73.1% of anti-HCV-positive patients.

Twenty five (1.5%) of the 1.713 prisoners were female and
1.688 (98.5%) were male. Six (4%) of the anti-HCV-positive
prisoners were female. The anti-HCV prevalence was 24.0%
among females and 7.58% among males.

The mean age of the prisoners was 36.4 (19-72) years. The
mean age of the anti-HCV-positive prisoners was 34.8 (19-69)
years.

The mean HCV-RNA was 4.034.449 (1.290-17.770.000) 1U/
mL. Viral genotype in 99 patients was as follows: 3a in 66
(66.7%), 1ain 12 (12.1%), 1b in 19 (19.1%), 2b in 1 (1.0%), and
4in 1 (1.0%). The prevalence of infection with genotype 3a was
higher among inmates in the Gaziantep prisons (55.9% vs. 30%,
p<0.001). Patients infected with genotype 3a had a lower mean
age compared to prisoners infected with other genotypes (37.8 vs.
31.9 years, p=0.035).

Seventy nine (79.8%) of the 99 patients were started on
peg-IFN (2a or 2b) and RBV (peg-IFN+RBV) therapy. The other 20
patients did not consent to treatment. Treatment was completed in
a total of 54 patients and remained incomplete in 25 patients due
to non-adherence.

End-of-treatment and 6-month post-treatment SRV rates and
genotype distributions of patients who completed treatment
are shown in Table 1. Across all genotypes, the SVR rate at 6
months post-treatment was 75.0% (n=33). Seven patients were
considered nonresponsive to treatment, recurrence was observed
in 4 patients, and 11 patients were not evaluated for SVR at 6
months post-treatment.

Compared to genotype 1, patients with genotype 3 exhibited
higher SVR rates at end-of-treatment (83.3% vs. 73.7%, p=0.441)
and 6 months post-treatment (83.3% vs. 63.2%, p=0.132), though
the differences were not statistically significant.

Discussion

It is estimated that approximately 130 to 210 million people
worldwide are chronically infected with HCV (4). The prevalence
of hepatitis C varies geographically, ranging from 0.4% to 0.7%
in developed European nations and increasing to 12.5% in
Egypt (5,6). The reported prevalence of hepatitis C in Turkey is
in the range of 0.4%-2.2% (5,6,7,8,9,10). Various other studies
conducted in the Eastern and Southeastern Anatolia regions have
determined a hepatitis C prevalence of 1.9% in the Batman area,
2.6% in the Sanliurfa area, 0.72% in the Diyarbakir area, and 0.8%
in the Van area (11,12,13).

The prevalence of hepatitis C also varies when different risk
groups are evaluated. Patients with end-stage kidney failure,
transplantation patients, males, intravenous (i.v.) drug addicts, and
prisoners are shown to have higher rates of hepatitis C infection
(5,14,15,16). The results of a meta-analysis by Larney et al. (17)
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Table 1. Genotype distributions, end-of-treatment and 6-month post-treatment sustained virologic response rates of treated patients

Genotype distributions | Number of patients recommended | Number of patients who started | End-of-treatment SVR rates | Six months post-treatment

n (%) treatment/number of patients who | treatment/number of patients n=54 (%) SVR rates
started treatment who completed treatment n=44 (%)
n=99 n=79

Genotype 1a 12/11 11/6 6/6 (100%) 6/5 (83.3%)

12 (12.1%)

Genotype 1b 19/14 14/13 13/8 (61.5%) 13/7 (53.8%)

19 (19.1%)

Genotype 2 1/1 1/0 = .

1(1.0%)

Genotype 3 66/52 52/34 34/30 (88.2%) 24/20 (83.3%)

66 (66.6%)

Genotype 4 11 11 1/1 (100%) 1/1 (%100)

1(1.0%)

Total 99/79 79/54 54/45 (83.3%) 44/33 (75.0%)

SVR: Sustained virologic response

revealed that the prevalence of anti-HCV among prisoners was
26% worldwide and increased to 64% among prisoners addicted
to i.v. drugs. It was reported in the same study that the incidence
of HCV, defined as the occurrence of anti-HCV seroconversion, was
1.4% in general, but 16.4% among i.v. drug addicts. According to
these data, there are approximately 2.2 million anti-HCV-positive
prisoners worldwide, with a large proportion of these in North
America and East/Southeast Asia. Zampino et al. (3) showed that
the rate of anti-HCV positivity among prisoners varied between
3.0% and 38% depending on factors such as geographic region,
i.v. drug use, age, duration of imprisonment, and the prisoners’
background.

There are very few studies on this topic conducted in Turkey.
Keten et al. (18) determined an ant-HCV prevalence of 17.7%
among prisoners in the Kahramanmaras region. In the present
study, we evaluated prisoners in 2 different regions and found anti-
HCV positivity at a rate of 7.95% (n=137) and HCV-RNA positivity
of 5.86%. These values are higher than previous data regarding the
prevalence of hepatitis C in Turkey and in our region.

Although studies indicate that the most common viral genotype
in Turkey is currently genotype 1, Altindis et al. (19) demonstrated
increases in the rates of genotype 3 (4.78% to 10.06%) and
genotype 4 (1.3% to 3.84%) in recent years (in the periods of 2009-
2011 and 2012-2014). Studies on prisoners have also determined
genotypes 1 and 3 as the most common. Viral genotype distribution
may vary based on the geographic area in which the prison is
located and the prisoners’ background (3,20). In a study conducted
by Keten et al. (18) in the Kahramanmaras region, which has a
higher prevalence of genotype 3 than other regions of Turkey,
genotype 3 was the most commmon viral genotype (68.1%) among
prisoners (21). We also found that genotype 3 was the most
common viral genotype (66.7%) among the prisoners in our study.
Studied prisoners from the Gaziantep prison showed higher rates
of genotype 3 than studied prisoners from Erzurum, which we
attribute to regional variations in genotype distribution. In addition,
viral genotype 3 was more prevalent among younger prisoners.
These data are consistent with changes in genotype distribution
which have been observed recently in Turkey.

Of the 99 patients recommended treatment in our study, SVR
was achieved in only 33 at 6 months post-treatment. It appears
that inability to persuade patients to undergo treatment, inability
to ensure treatment adherence, and noncompliance with post-
treatment follow-up are major problems.

Side effects of medications are known to be the leading
reason for treatment refusal and discontinuation. It is also known
that peg-IFN+RBV therapy can cause side effects which lead to
noncompliance with treatment (22,23). Furthermore, numerous
factors, such as prison conditions (isolation, frequent prison
transfers, etc.), difficulty reaching healthcare providers, and poor
diet, increase rates of noncompliance in this patient group,
necessitating close follow-up (17). Another reason for treatment
interruption is release from prison. It is reported that the average
duration of imprisonment is in the range of weeks or months,
which makes clinical follow-up difficult, causes interruption of
treatment, and prevents post-treatment follow-up (3,16). Therefore,
arrangements must be made for prisoners being followed or
treated for HCV to continue treatment and follow-up after their
release. In addition, it has been noted that the use of curative,
completely oral, and short-term (8-12 weeks) DAAs increases
prisoners’ adherence to treatment (16).

Studies evaluating responses to treatment with peg-IFN+RBV
for chronic hepatitis C among prisoners report end-of-treatment
SVR rates to be between 28% and 69% (3). SVR rates in prisoners
infected with genotype 1 varied between 18% and 43.1%, while
those in prisoners infected with genotype 3 were in the range from
50% to 71.4% (3,24,25,26). In the present study, SVR rates at 6
months post-treatment were 75% for all genotypes. We believe
that the high SVR rate (83.3%) among genotype 3 patients, which
comprise the maijority of prisoners undergoing treatment, should
be taken into account when developing treatment algorithms.

Of the DAAs used to treat hepatitis C, only sofosbuvir and
daclatasvir are shown to be effective against genotype 3 in vitro
(24). Studies of sofosbuvir+RBV combinations and genotype 3
patients have demonstrated that SVR rates vary based on treatment
combination and duration. Feld et al. (27) reported a 60.1% SVR
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rate in genotype 3 patients, most of whom were treated with
sofosbuvir+RBY combination for 24+2 weeks, with this rate
increasing to 84.2% when peg-IFN was added to the treatment
combination. Ampuero et al. (22) also demonstrated in their
meta-analysis that adding peg-IFN to a 12-week sofosbuvir+RBV
treatment combination resulted in a significant increase in SVR rate
(75.2% 10 92.5%). They stated that the duration of sofosbuvir+RBV
treatment must be extended to 24 weeks in order to achieve the
same SVR rate that adding peg-IFN provides. Despite effective
treatment, the reinfection rate is known to be high, especially
among prisoners using i.v. drugs. This emphasizes the importance
of a cost-benefit analysis regarding the use of DAAs in prisoners
(3). The cost analysis model developed by Martin et al. (28) showed
that IFN-free treatments may be cost-effective. Their model
included 12-week sofosbuvir+RBV therapy for genotype 3 patients.
However, the literature data cited above indicate that this treatment
regimen is insufficient to achieve the 95% SVR rate used in the
model (22,27).

Study Limitations

The most important limitation for our study is to obtain
retrospective data. The other, we observed that the prisoners in our
study did not attend follow-up visits in the outpatient clinic, and it
was not clear why they discontinued treatment.

Conclusion

Currently, the use of DAAs is recommended for all patient
groups, and peg-IFN+RBV therapy is being phased out. However,
considering the SVR rates achieved in this and other studies with
peg-IFN+RBYV, it seems that peg-IFN is still a necessary component
in treatment combinations.

Furthermore, simply changing the treatment approach will not
eliminate the problems with treatment noncompliance among
prisoners in our country, among whom the prevalence of hepatitis C
is high. We believe that treatment and follow-up can be made more
effective by adopting a holistic perspective which encompasses
the periods both during and after incarceration.
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ABSTRACT

Brucellosis and fascioliasis are zoonoses which induce different type
of cell-mediated immune responses and rarely cause hepatitis with
together. Brucellosis induces T helper type 1 (Th1) immune response
whereas Fasciola hepatica induces T helper type 2 (Th2) immune.
It may be speculated that chronic fascioliasis can predispose to
brucellosis by suppression of Th1 response against brucellosis. In
this paper, we present a patient who was diagnosed with brucellosis
as well as chronic fasciolasis on the basis of parasite that was seen
incidentally during the abdomen ultrasonography. To our knowledge,
this case is one of the few cases in the literature that showing the
co-infection of the liver by both fascioliasis and brucellosis.
Keywords: Brucellosis, fascioliasis, hepatitis, treatment
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Brusellozis ve fasioliazis farkli tiplerde hicresel bagisiklik yanitini
uyaran zoonozlar olup birlikte nadiren hepatit tablosuna neden
olurlar. Brusellozis, T yardimei hiicre tip 1 (Th1) ile bagisiklik yanitini
uyarirken Fasciola hepatica ise T yardimcl hticre tip 2 (Th2) ile uyarir.
Th1 yanitini baskilamasi dolayisiyla kronik fasciola enfeksiyonun
brusellozise yatkinlik yarattigi distndlebilic. Bu yazida brusellozis
tanisina ek olarak batin ultrasonografi ile rastlantisal olarak gortlen
parazit dolayislyla kronik fasiolazis tanisi alan bir olgu sunulmaktadir.
Literatlirde bildigimiz kadariyla olgumuz fasiolazis ve brusellozis ile
es zamanli enfekte olan nadir olgular arasinda yer almaktadir.
Anahtar Kelimeler: Bruselloz, fasioliazis, hepatit, tedavi
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Introduction

Fascioliasis is a zoonotic infection caused by Fasciola hepatica
or Fasciola gigantica. Clinical forms of infection include the acute
(liver) phase and chronic (biliary) phase. Infection in humans mainly
occurs through ingesting uncooked watercress or other fresh
aquatic vegetations containing metacercariae, which excystin
the duodenum and migrate to the liver parenchyma, where they
develop into adult forms (1). On the other hand, brucellosis is a
multisystem disease that can mimic many diseases and obscure
the diagnosis of other infections (2). Brucellosis and fascioliasis
are zoonoses inducing different type of cell-mediated immune
responses. Brucellosis and other intracellular bacterial pathogens
together with viruses induce T helper type 1 (Th1) immune

response via cytokines such as interleukin (IL)-12 and IL-18
whereas helminths like F hepatica induce T helper type 2 (Th2)
immune response and increase the levels of immunoglobulin (Ig) E
levels eosinophils (3,4).

Case

A 43-year-old female patient was hospitalized at another center
three weeks ago because of fever with shaking chills, malaise,
nausea, vomiting, epigastric pain, headache, and darkening of the
urine color for the past ten days. The patient was discharged from
the hospital with doxycycline and rifampin for brucellosis confirmed
by the blood cultures positive for Brucella spp. After using these
medications for only one week, the patient was admitted to our
clinic with the same complaints.
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She had a history of raising livestock; ingestion of fresh milk,
raw cheese and also watercress near the stream of that region. She
had moved from Eastern Anatolia with her family three months
ago. Physical examination revealed epigastric tenderness only and
all the other vital signs were normal. Laboratory findings were as
follows: hemoglobin: 8.9 g/dL, hematocrit: 28.6%, leukocytes:
3900/mms3, eosinophils: 0.5%, aspartate transaminase: 85 U/L,
alanine transaminase: 114 U/L, alkaline phosphatase: 533 U/L,
gamma-glutamyl transpeptidase: 423 U/L, total bilirubin: 2.19
(direct bilirubin: 1.71) mg/dL, rose Bengal: (+), and standard wright:
1/160 positive. Due to epigastric tenderness, we performed
abdominal ultrasonography which revealed linear mobile structures
15 mm in length considered live parasites within the gallbladder
(Figures 1, 2). After this result, in-house serological tests were
performed for toxocariasis, fascioliasis, trichinellosis and cystic
echinococcosis (CE). Serological findings were as follows: anti-F
hepatica ELISA IgG: positive, anti-Echinococcus granulosus ELISA
IgG: positive (1/640), and E. granulosus indirect hemagglutination
(IHA): positive (1/640). Parasitological stool tests were performed
on three consecutive days and no parasites were detected.
Thoracoabdominal computed tomography (CT) was performed for
hydatid cyst and there was no radiological sign of echinococcosis.
CT revealed a subcapsular hypodense lesion at the level of
segment 6 in the liver and 1.2 cm diameter heterogeneity within
the gallbladder. Since there was no clinical and radiological finding
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Figure 1. Ultrasonographic image of gall bladder
*Red arrow shows that lineer mobile structures 15.4 mm in length considered as
live parasites within the gallbladder
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Figure 2. Ultrasonographic image of gall bladder
*Red arrow shows that lineer mobile structures 15.4 mm in length considered as
live parasites within the gallbladder in ultrasonography

of hydatid disease, the serologic positivity was thought to be a
cross reaction.

For the treatment of brucellosis, doxycycline 100 mg g12h
(p.0) and rifampin 600 mg g24h (p.o) for six weeks and gentamycin
160 mg g24h (i.m) for two weeks were prescribed. Triclabendazol
was also started (10 mg/kg/d; 2 doses, g12h). Screening of three
family members was done and one of the family members was
found to have fascioliasis (anti-~ hepatica ELISA IgG: positive) and
treated with triclabendazol as well. Anti-f- hepatica ELISA 1gG was
detected as positive in the patient’s control serum eight month
after triclabendazol treatment.

Discussion

Brucellosis is an endemic infection in Turkey (2). Brucellosis
gives rise to many hepatic manifestations with different patterns.
Clinical hepatitis in brucellosis is relatively rare. Buzgan et al.
() reported that out of 1028 brucellosis patients, elevated liver
transaminase levels were seen in 24.8%, whereas hepatic
involvement was seen in only 28 (2.7%) patients. Our case also
presented as hepatitis with elevated liver transaminase levels.

Brucella antigens induce the pathway of Th1 immune response
via cytokines, and Th1 immune response is crucial for recovery
from Brucella infection. Inadequate response of the Th1 immune
system and anergy have been described in patients with chronic
brucellosis which is associated with poor outcome (3). Brady et al.
(4) described suppression of the Bordetella pertussis-specific Th1
response and late bacterial clearance from the lungs in £ hepatica
coinfected mice. Similar to our case, probably chronic fascioliasis
predisposed to brucellosis by the suppression of Th1 response
against brucellosis.

F hepatica has a worldwide distribution, especially in parts
of America, China, Europe, Africa, and the Middle East with an
estimated 2.4-17 million people infected throughout the world (6).
Karahocagil et al. (7) reported a familial outbreak of fascioliasis in
Eastern Anatolia similar to our case, all the 24 patients who were
diagnosed with fascioliasis had a history of watercress ingestion,
lack of appetite, fatigue, malaise and abdominal pain.

The diagnosis of fascioliasis is based on identifying eggs
in stool and adult worms in endoscopic or surgical specimens.
However, egg detection in faeces with coprological examination
is not useful during the acute phase of the disease and has low
sensitivity during the chronic phase. In contrast, antibody detection
in serum via ELISA method is usually used for the diagnosis of
acute infections with high sensitivity and can be used in addition to
fecal examination for the latent and chronic infections. Imaging can
be an adjunctive tool. Negative stool examinations do not rule out
the diagnosis. The eggs are released intermittently from the bile
ducts, thus, stool samples may not contain eggs even in infected
patients. Therefore it is necessary to perform consecutive analyses
of samples (8,9).

Sheep are very good hosts for £ hepatica and tend to shed
a large number of eggs (up to 20.000 eggs per day). Adult liver
fluke produce about 200 times more eggs in sheep than in other
species. This makes sheep a very good host for liver fluke (10).
Humans are not the primary host for £ hepatica and tend to shed
a few number of eggs. Among Bolivian children, eggs in stools
ranged from 24 to 5064 epg (geometric mean: 201-309 epg) (11).
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A prospective study showed a geometric mean level in stools of
233 epg (range: 25-2100 epg) in Porto/Portugal (12). The intensity of
egg dischargesis higher in children than in adults (24-4400 epg vs.
144-864 epg) in human endemic area (11). In the presented case,
parasitological stool tests were performed on three consecutive
days and were found to be negative for fascioliasis. Hence, the
diagnosis was made by serological and imaging techniques.

Specific findings on ultrasonography are very helpful in the
diagnosis of fascioliasis. Sezgin et al. (12) reported that one of
the most common findings was dilatations in the biliary duct
with thickening in the duct wall, peripheral hypoechoic nodular
lesions, and hyperechoic nonshadowing images filling the common
bile duct. Flukes within the gallbladder as in our case and
lymphadenopathies were the other important findings.

E. granulosus has a large geographical distribution throughout
the world and is a major health problem in many parts of the
Mediterranean region, Africa, China and South America. Between
the years 2001 and 2005, several hospital and Ministry of Health
archives have recorded 14.789 cases of human CE in Turkey
(13). The diagnosis of CE is mainly based on radiological and
immunological methods. Specificity of the serological tests for CE
is limited due to cross-reactions with other helminth diseases,
malignancies and liver cirrhosis. When there is no clinical and
radiological finding of hydatid disease, serologic positivity for CE is
considered as a cross reaction (14). Kaya et al. (15) reported that
indirect immunofluorescence assay (IFA) for E. granulosus was
positive in 59% (13 of 22) of patients with fascioliasis and 8.3% (2
of 24) of healthy people. The titers of antibodies were 1/100 in six
and 1/320 in seven patients with fascioliasis. In the presented case,
serological findings using in-house assays were: anti-F hepatica
ELISA IgG: positive, anti-E. granulosus ELISA IgG: positive (1/640),
and E.granulosus IHA: positive (1/640). Since there was no clinical
and radiological finding of hydatid disease, E. granulosus positivity
was thought to be a cross reaction. In addition, serologic testing
for fasciolasis may be useful to rule out this parasitosis in patients
from endemic areas (16).

Triclabendazole, a benzimidazole derivative, the only treatment
recommended by World Health Organization against fascioliasis, is
active against both mature and immature form of parasites, thus,
it can be used during the acute and chronic phases. Treatment
success is high whereas adverse reactions are usually temporary
and mild. The recommended dose of the regimen is 10 mg/kg as
a single dose. In clinical practice, if a failure of treatment happens,
the dose can be increased to 20 mg/kg in two divided doses
12-24 hours apart (17,18). The presented case was treated with
triclabendazol (10 mg/kg/d; 2 doses, q12h).

In relatives of index cases, human fascioliasis can be found
in high rates and because of this reason, screening of family
members is very important. Eating raw vegetables such as
watercress is an important risk factor for families who may acquire
the infection in endemic areas. It is recommended that patients
presenting abdominal pain and low to high eosinophile levels, who
have recently visited an endemic area for £ hepatica, should be
investigated carefully in order to rule out fascioliasis and, the family
members also should be searched (19). In the presented case,
screening of three family members was done and one of the family
members had fascioliasis detected by serological investigation.

Deveci et al. (20) from Dicle University, Diyarbakir, Turkey have
reported a case of fasciola and Brucella coinfection in a 39-year-old
male patient who was diagnosed via serological and radiological
investigations, as in our case.

In the literature, this is one of the rare reported cases from
Turkey. To our knowledge, this is one of the few reported cases
in the literature that showing the co-infection of the liver by both
fascioliasis and brucellosis leading to hepatitis.
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ABSTRACT

Hepatomegaly and steatosis are rare but potentially fatal side-effects
of nucleoside analogues. Here, we present the case of development
of hepatomegaly and steatosis in a 53-year-old male who had been
treated with entecavir for five years. There were no symptoms of
lactic acidosis. At three months after changing entecavir to tenofovir,
the liver size returned to normal and maintained within the normal
range during the 3-year follow-up. Therefore, it can be presumed
that the hepatomegaly and steatosis were due to entecavir therapy.
There are very few reports of hepatomegaly and steatosis caused by
nucleoside analogues and the majority of the reported cases were
associated with lactic acidosis. To the best of our knowledge, there
are no previously reported cases of hepatomegaly and steatosis due
to entecavir therapy without evidence of lactic acidosis. The aim of
this clinical report was to point out a rare side-effect of entecavir and
to share our treatment approach.

Keywords: Entecavir, hepatomegaly, steatosis
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Hepatomegali ve steatoz nikleozid analoglarinin nadir gordlen
ancak fatal seyredebilen bir yan etkisidir. Bu olgu sunumunda 5 yil
sure ile entekavir tedavisi almakta olan 53 yasinda erkek hastada
hepatomegali ve steatoz gelisimi sunulmustur. Hastada entekavir
tedavisi sirasinda laktik asidoz bulgusu olmaksizin progresif
hepatomegali ve steatoz gelismistir. Entekavir tedavisi tenofovir
ile degistirildikten 3 ay sonra karaciger boyutu normallesmis ve
tenofovir tedavisinin ilk 3 yilinda normal aralikta seyretmistir. Bu
nedenle, hepatomegali ve steatozun entekavir tedavisine bagli
gelismis olmasi muhtemeldir. Nikleozid analoglarinin neden oldugu
hepatomegali ve steatoz nadirdir ve bildirilen olgularin cogunda
laktik asidoz ile iliskilidir. Bildigimiz kadariyla daha énce entekavir
tedavisine sekonder, laktik asidoz bulgusu olmaksizin gelisen
hepatomegali ve steatoz olgusu bildirilmemistir. Bu olgu sunumunun
amaci entekavirin nadir gorllen bir yan etkisini ortaya koymak ve
uygulanan tedavi yaklasimini paylasmaktir.

Anahtar Kelimeler: Entekavir, hepatomegali, steatoz

Bal T, Onlen Y, ilkay Sahin S. A Rare Side Effect of Entecavir: Hepatomegaly and Steatosis. Viral Hepat J. 2017;23:80-82.

Introduction

Nucleoside/nucleotide analogues (NAs) are considered the
first-line treatment for chronic hepatitis B (CHB) and have been
reported to be well tolerated with minor side-effects, even with
long-term use (1). Unfortunately, they can also have some rare but
serious side-effects. All five NAs carry a black-box warning about
the possibility of severe hepatomegaly and steatosis secondary to
mitochondrial toxicity in their prescription information on the basis
of data from the human immunodeficiency virus (HIV) literature
(2,3). However, there have been very few reports of the occurrence
of these serious side-effects in CHB patients and all reported
cases of hepatomegaly and steatosis have been associated with

lactic acidosis and most of the patients had impaired liver function
(4,5,6). The case is here reported of a non-cirrhotic CHB patient
who developed hepatomegaly and steatosis associated with long-
term administration of entecavir monotherapy.

Case

We report a 53-year-old male non-cirrhotic patient with CHB
who has been treated with entecavir since November 2008. A
preliminary ultrasound of the abdomen revealed a normal liver
size. After 5 years of treatment (in January 2014), ultrasonography
showed 163 mm hepatomegaly and steatosis. Six months later, the
liver size had increased progressively and on the last ultrasonography;,
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the liver size of the patient was 175 mm in diameter. He had no
symptoms of lactic acidosis such as abdominal pain, shortness of
breath, muscle pain or weakness. Physical examination revealed
a palpable liver edge 2 cm below the right costal margin. The
patient was mildly overweight with a body mass index (BMI)
of 28. The serum aminotransferase, bilirubin, creatinine, thyroid
function and blood lipids levels were all within the normal ranges.
Moderate fibrosis (stage: 2) and moderate necro-inflammatory
activity (histological activity index: 9) were determined on the liver
biopsy which had been performed before the initiation of entecavir
therapy. There was no history of exposure to any other NAs, alcohol
abuse, congestive heart failure or metabolic syndrome. When this
side effect was identified, entecavir was changed to tenofovir. After
receiving tenofovir therapy for 3 months, abdominal ultrasound
showed a normal liver size. Moreover, the size of the liver has
been maintained within the normal range throughout 3 years of
tenofovir therapy. In addition, there was no significant change in
alanine aminotransferase, aspartate aminotransferase or HBY DNA
levels, thyroid function tests, lipid profile and BMI during this period
(Table 1).

Table 1. Comparison of the variables between time points (before
initiation of tenofovir therapy, at 3-month and 3-year of tenofovir therapy)
Variable Baseline | 3 Months | 3 Years
BMI, kg/m? 28 28 28

ALT level, U/L 17 20 25
AST level, U/L 19 22 23
Total cholesterol, mmol/L 197 182 198
LDL cholesterol, mmol/L 115.9 126 117.5
Triglyceride, mmol/L 188 145 123
HBV DNA level, IU/mL <20 <20 <20
TSH, IU/mL 2.25 2.23 2.06
Free T4, pg/mL 1.04 1 1.09
Free T3, pg/mL 2.85 2.48 2.89
BMI: Body mass index, ALT: Alanine aminotransferase, AST. Aspartate
aminotransferase, HBV: Hepatitis B virus, TSH: Thyroid stimulating hormone,
T4: Thyroxine, T3: Trilodothyoxine, LDL: Low-density lipoprotein

Discussion

The case here described progressive hepatomegaly and
steatosis without evidence of lactic acidosis in a patient undergoing
entecavir monotherapy for CHB infection. There was no evidence
to support other etiologies of hepatomegaly and steatosis such as
alcohol abuse, congestive heart failure, obesity, metabolic syndrome
or hypercholesterolaemia. Moreover, after cessation of entecavir,
the liver size returned to normal within 3 months. It can therefore
be considered that the hepatic steatosis and hepatomegaly were
most likely caused by the entecavir therapy.

There are currently five NAs approved in Turkey for the treatment
of CHB; including lamivudine, adefovir dipivoxil, telbivudine,
entecavir and tenofovir dipivoxil fumarate. NAs block hepatitis B
virus (HBV) replication by inhibiting the HBV polymerase enzyme.

As they can also inhibit human mitochondrial DNA polymerase
gamma (which has a structure similar to that of HBV polymerase
enzyme), in some cases, they can cause severe mitochondrial
toxicity (7). However, there are insufficient data about which risk
factors are predisposing to mitochondrial toxicity of NAs. Previous
studies have suggested that the presence of cirrhosis and taking a
combination therapy with NAs is associated with an increased risk
of mitochondrial toxicity (4,5). In contrast, the current case was
non-cirrhotic and was taking entecavir monotherapy.

The clinical presentation of mitochondrial toxicity is variable
and depends on the target organ that is involved. On the basis of
data from previously published studies of HIV-infected patients,
NAs-related mitochondrial toxicity may present with lactic acidosis,
neuropathy, myopathy, pancreatitis and hepatotoxicity, including
severe hepatomegaly and steatosis (7,8). Nevertheless, there have
been only a few reports of patients with CHB infection who have
developed at least one of these mitochondrial toxicity forms due to
NAs medication. In addition, most of them were taking these drugs
as part of combination antiretroviral therapy (ART) for HIV/HBV
co-infection (4,5,9). Thus, the question of whether there is any link
between the use of NAs and mitochondrial toxicity in HBV-infected
patients remains controversial.

The development of NAs-related hepatomegaly and steatosis
without the occurrence of lactic acidosis has been reported
in HIV-infected patients (10). However, there have been no
previously published cases of HBV-infected patients with isolated
hepatomegaly and steatosis attributed to the use of NAs. Although,
the blood level of the current case was unknown, there were no signs
or symptoms of lactic acidosis/hyperlactatemia on presentation.
Therefore, decompensated, lactic acidosis was discounted. Even
though, the clinical significance of this is unknown, subclinical
elevations in lactate level have been described in HIV-infected
patients receiving NAs therapy (11). Therefore, the possibility of
chronic, compensated, asymptomatic hyperlactatemia cannot be
ruled out in the current case.

In prescription information of all five NAs approved for CHB,
discontinuation of NAs is recommended in patients who develop
this severe side-effect (2,3). This may be because it is not known
whether this mild syndrome can change from a mild to a severe
form.

According to a literature review of HIV-infected patients with
symptoms of mitochondrial toxicity, discontinuation of ART and
changing the class of ART regimens after completely resolution
of symptoms is recommended (12). Symptoms of mitochondrial
toxicity will generally resolve once treatment stopped, although
it can also be fatal even after discontinuation of NA (2). However,
there are insufficient data to make recommendations about HBV-
infected patients. As there were no signs or symptoms of lactic
acidosis/hyperlactatemia in the current case, anti-HBV therapy was
not terminated. As no treatment option other than NAs is available
for the underlying HBV infection and the European Association
for the Study of the Liver guidelines recommend the long-term
administration of a potent NA for treatment of CHB infection,
entecavir was changed to tenofovir, which is another potent
alternative agent (13). During a 3-year follow-up, the patient did not
show any relapse and the size of the liver has been maintained
within the normal range without steatosis. This case highlights
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the importance of considering hepatomegaly and steatosis as
side-effects of entecavir therapy. For patients developing these
potentially fatal side-effects of entecavir, changing the therapy to
tenofovir would appear to be safe. Nevertheless, further long-term
experience is required.
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Dear Editor,

Reactivation of hepatitis B virus (HBV) is a prevalent
and important problem in transplant recipients receiving
immunosuppressive treatment for prevention of organ rejection
or in those who receive chemotherapy for lymphoma or leukemia
(1). It is defined as a sudden increase in HBV replication in patients
with inactive or resolved hepatitis B, in hepatitis B surface antigen
(HBsAg) carriers and HBsAg-negative but anti-hepatitis B core
(HBc)-positive patients (2). The current guidelines recommend
HBV screening in patients who will receive cancer chemotherapy
or immunosuppressive therapy and in those who are candidate for
organ transplantation. All patients with active or inactive disease or
resolved HBV infection are at risk for HBV reactivation in different
degree depending on the type of immunosuppressive therapy.
Treatment recommendations are based on the patients’ risk group
(1,3,4). Reddy et al. (4) have described the recommendation of the
American Gastroenterological Association Institute systematically
about prevention and treatment of HBV reactivation during
immunosuppressive drug therapy in detail.

HBsAg, anti-HBs and anti-HBc total antibody should be screened
prior to initiation of immunosuppressive treatment (5,6,7). There
are some differences in the management of prevention of hepatitis
B reactivation in the literature. VWWe assume that these differences
result from the confusion in nomenclature. In this report, we
aimed to draw attention to the fact that there is a need for using
standardized nomenclature and definition about recommended
therapy for risky population.

In the literature, terms such as “prophylactic”, “pre-emptive”
and “therapeutic” antiviral therapy are used to describe
recommended treatment option for prevention of HBV reactivation
in patients infected with HBV who undergo immunosuppressive
treatment. There is no enough description about the use of
“prophylactic, pre-emptive and therapeutic antiviral therapy” terms
in the current clinical guidelines for hepatitis B, although they
contain recommendations for prevention of reactivation in this
patient populations (5,6,7). The distinction between “prophylactic”
and “pre-emptive” treatment has not been clearly understood in
the European Association for the Study of the Liver (EASL) 2012
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clinical practice guideline. "“Pre-emptive treatment” has been
recommended for HBsAg-positive patients during treatment and
12 months after discontinuation of therapy regardless of HBV
DNA levels (8). The last updated EASL 2017 guideline does not
use the term “pre-emptive treatment” in this patient population
and recommends the use of nucleos(t)ide analogues (NAs) for
prophylaxis and treatment. The guideline recommends pre-
emptive treatment in HBsAg-negative, anti-HBc-positive patients
with moderate or low-risk of HBV reactivation and describes the
meaning of pre-emptive treatment. Initiation of prophylactic NAs
in HBsAg-negative and anti-HBc-positive patients at high-risk
for HBV reactivation has been remarked as recommendation
of some experts in EASL 2012 guideline. EASL 2017 offers
anti-HBV prophylaxis in these patient populations as guideline
recommendation (6).

The Asian Pacific Association for the Study of the Liver (APASL)
guideline on the management of hepatitis B infection recommends
“prophylactic” antiviral therapy in HBsAg-positive cancer patients
and in those who undergo solid organ transplantation or receive
immunosuppressive agents for auto-immune and rheumatic
diseases. The guideline recommends prospective follow-up of
alanine aminotranspherase (ALT) and HBV DNA testing in HBsAg-
negative and anti-HBc-positive patients with undetectable serum
HBV DNA who receive chemotherapy and/or immunosuppression,
regardless of anti-HBs status and treatment with NA therapy
upon confirmation of HBV reactivation before ALT elevation (7).
This strategy was named as “pre-emptive” antiviral treatment
in a literature review by Hwang and Lok (1) in which the most
descriptive definition of recommended therapy for prevention
of HBV reactivation have been made. They have proposed use
of the term “preventive antiviral therapy” as antiviral therapy
started when ALT and/or HBV DNA levels increase and there
are no signs of jaundice or liver failure when antiviral therapy is
initiated in patients receiving immunosuppressive therapy. The
guideline of the American Society of Transplantation (AST) for
viral hepatitis in solid organ transplantation does not recommend
routine antiviral prophylaxis in patients with resolved hepatitis B
infection (HBsAg-negative, anti-HBc-positive + anti-HBs-positive)
who undergo immunosuppressive treatment. However, the AST
recommends initiating “prophylactic antiviral treatment” in patients
with increased risk for HBV reactivation (anti-HBc-positive alone or
intense immunosuppression) or alternately monitoring HBY DNA
and HBsAg level and initiating “pre-emptive antiviral treatment”
if HBsAg becomes positive or if HBV DNA progressively rises (9).
The meaning of the terms of “prophylactic” and “pre-emptive”
antiviral treatment in the AST guideline are similar to those defined
by Hwang and Lok (1). We think that it is better the current
guidelines use this nomenclature and explain the meaning of the
terms when they recommend an approach for the prevention of
HBV reactivation.

A similar confusion is also available in a review about antiviral
treatment in renal transplant patients written by Ridruejo (10).
In the review, “antiviral treatment” has been recommended in
patients with chronic hepatitis B and “prophylactic”, “pre-emptive”
or “salvage therapy” in inactive hepatitis B carriers based on HBV
DNA level and hepatocellular histology. The meaning of the terms

is poorly understood. The other topic we want to point out is the
contradictions in treatment recommendations in the review. Pre-
emptive therapy is recommended in patients with HBV DNA <2000
IU/mL, while prophylactic antiviral therapy is recommended in HBV
DNA-negative patients. We think that the recommendation on pre-
emptive therapy is an imprudent approach especially in HBV DNA-
positive organ transplant patients. The reviewer also recommends
starting treatment at least 2 weeks before renal transplantation
in those with HBV DNA <2000 IU/mL in the section of timing of
initiation of treatment. This suggestion is not compatible with the
definition of prophylactic and pre-emptive treatment.

The EASL 2017 guideline has corrected the terminology
confusion in the previous version. The recommendations of the
updated EASL 2017, AST guideline and the APASL guideline
are parallels to approach to HBV reactivation in high-risk patients
(6,7,9). In the light of the EASL 2017 guideline, prophylactic/pre-
emptive (on-demand) and therapeutic approaches are standardized
according to the patients’ hepatitis B status and the type of
immunosuppressive treatment (6). We think that this algorithm
becomes a reasonable and non-confusing approach to HBV
reactivation.

Ethics
Peer-review: Externally and internally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: BK., R.G., Concept: R.G,
BK., Design: R.G.,, B.K., Data Collection or Processing: BK., R.G,
Analysis or Interpretation: B.K., R.G,, Literature Search: BK., R.G,
Writing: B.K., R.G.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Hwang JP Lok AS. Management of patients with hepatitis B
who require immunosuppressive therapy. Nat Rev Gastroenterol
Hepatol. 2014;11:209-219.

2.  Hoofnagle JH. Reactivation of hepatitis B. Hepatology.
2009;49(Suppl 5):156-165.

3. Seetharam A, Perrillo R, Gish R. Immunosuppression in Patients
with Chronic Hepatitis B. Curr Hepatol Rep. 2014;13:235-244.

4. Reddy KR, Beavers KL, Hammond SF Lim JK, Falck-Ytter YT
American Gastroenterological Association Institute. American
Gastroenterological Association Institute guideline on the
prevention and treatment of hepatitis B virus reactivation
during immunosuppressive drug therapy. Gastroenterology.
2015;148:215-219.

5. Lok AS, McMahon BJ. Chronic hepatitis B: update 2009.
Hepatology. 2009;50:661-662.

6. European Association for the Study of the Liver. European
Association for the Study of the Liver. EASL 2017 Clinical Practice
Guidelines on the management of hepatitis B virus infection. J
Hepatol. 2017,67:370-398.

7. Sarin SK, Kumar M, Lau GK, Abbas Z, Chan HL, Chen CJ, Chen
DS, Chen HL, Chen PJ, Chien RN, Dokmeci AK, Gane E, Hou JL,
Jafri W, Jia J, Kim JH, Lai CL, Lee HC, Lim SG, Liu CJ, Locarnini
S, Al Mahtab M, Mohamed R, Omata M, Park J, Piratvisuth T,
Sharma BC, Sollano J, Wang FS, Wei L, Yuen MF, Zheng SS, Kao



Kayaaslan and Giner. 85
Terminology and Approach to Hepatitis B Virus

JH. Asian-Pacific clinical practice guidelines on the management 9. Levitsky J, Doucette K; AST Infectious Diseases Community
of hepatitis B: a 2015 update. Hepatol Int. 2016;10:1-98. of Practice. Viral hepatitis in solid organ transplantation. Am J

European Association For The Study Of The Liver. EASL clinical Transplant. 2013;13(Suppl 4):147-168.

practice guidelines: Management of chronic hepatitis B virus 10. Ridruejo E. Antiviral treatment for chronic hepatitis B in renal
infection. J Hepatol. 2012;57:167-185. transplant patients. World J Hepatol. 2015;7:189-203.



2017 Referee Index

Ali Acar

Alpay Ari

Ayse Baris

Ayse Batirel
Aysun Gorkem
Bahadir Feyzioglu
Bekir Kocazeybek
Bilgtl Mete
Cigdem Hatipoglu
Fatih Eren

Gondl Aslan

Gulden Ersoz
GuUlfem Ece

Hsnd Pullukgu
Imran Saglk
Mehmet Kdroglu
Mehmet Ozdemir
Mehmet Resat Ceylan
Nazlim Aktug Demir
Oguz Resat Sipahi
Osman Ersoy
Ozgur Gunal

P Skendros
Rahmet Glner
Rukiye Berkem
Serap Gencer
Takeshi Matsui
Tuba Dal

Tuna Demirdal
Umit Bilge Dogan
Yasar Bayindir
Yasemin Ersoy
Yasemin Kemal



2017 Subject Index

Acute hepatitis C/Akut hepatit C........cooooveveiiiiceceee 1
BIOPSY/BIYOPSI ..t 65
Brucellosis/Bruselloz ... 76
CannabIS/ESTar.........ooiiiiiieiice e 26
Chronic hepatitis B/Kronik hepatit B..........ccccoooviiiiiiiinne 20
Chronic hepatitis C/Kronik hepatit C.........ccooveveieiiieinnn, 6,50
Chronic liver disease/Kronik karaciger hastaligi..................... 61
Co-infection/Ko-enfeksion ...........ccocooiieicieiicicec 14
Complication/Komplikasyon...........ccoceiriineiiiiice 65
Current treatment approach/Glncel tedaviler......................... 1
DiIagNOSIS/TANI ...t 37
Drug addicts/Uyusturucu bagimlilart............cccccoceoeveienennne. 26
Drug resistance/llac direnCi............cooooveveeeeceeeeceieeeeeeeee. 30
Elbasvir/grazoprevir/Elbasvir/grazoprevir ...........cccccceeveeveenennn. 34
Entecavir/Entekavir ... 80
Epidemiology/Epidemiyoloji..........ccvviiiiiiiiaiiiccece 14
Erythrocyte distribution width/Eritrosit dagilim genisligi....... 61
Fascioliasis/Fasioliazis...........cccooiiiiiiciiie e 76
FIbrosiS/FIDrOzZIS. ........couiiiiiieceeee e 20
HCV/HCV Lo
Hepatitis/HEPatit ......c.oovviiicieciceeeeceeeeee e
Hepatitis A virus/Hepatit A virlisU

Hepatitis B e antigen/Hepatit B e antijen...........ccccccovevnn. b5
Hepatitis B surface antigen/Hepatit B ylzey antijeni............ b5
Hepatitis B virus DNA/Hepatit B virds DNA............ccccooeee. 55
Hepatitis B virus reactivation/Hepatit B virls( reaktivasyonu .. 83
Hepatitis B virus/Hepatit B VIrls........ccccccovviviieiiiccicns 14, 26
Hepatitis B/Hepatit B..........cooooiiii 30, 61
Hepatitis C virus genotypes/Hepatit C virls genotip............ 10
Hepatitis C virus/Hepatit C VirliS.........c.cocevvveevenenann. 14, 26, 34
Hepatitis C/Hepatit C........coovoveiiiiiiiiceieeee 39, 71

Hepatomegaly/Hepatomegali.........c.ccooovvvveeiiieiciiee 80

HIV/HIV oo 26
Interferon-free treatments/Interferonsuz tedaviler.................. 1
Interferon/INterferon ..o, 39
[Stanbul/IStanbUul..........c.oooeeoceeeeeee e 10
King's score/King SKOMU.........ccoiviiiiiiiciieceee e 20
LIVEI/KAraCiger .....c.coviveieiei e 65
Mean platelet volume/Ortalama trombosit hacmi................ 61
Mutation/MUtASYON ..ot 30
NON-INVasive/NON-INVAZIV ..........coveiiiiiieieececeeieee e 20
OCCUR/OKUM ... 37
OPIOIA/OPIYAL ..o 26
Oral antiviral treatment/Oral antiviral tedavi ...............cccc..... 34

Pegylated interferon +ribavirin/Pegile interferon + ribavirin.. 71

Pegylated-interferon/Pegile-interferon.............c.ccocooveveieennnn. 6
Polymorphisms/Polimorfizm .........ccocooiiiiiiiie 39
Prevalence/Prevalans.............c.ccooviieiiioiiiicceeeee 71
Prevention/ONIEME ............cov.oeveeveeeeeeeeeeeeeeeeeeeee e 83

Prisoner/Mahkum
Real time polymerase chain reaction/Real time polimeraz zincir
TEAKSIYONU ...t 10
Ribavirin/RIDavirin...........cocoiiii e

Seroprevalence/Seroprevalans

Spontaneous clearance/Spontan Klirens ...........ccccoocvoveirnes 1
SteatOSIS/SIEATOZ. ....cvivvieieeice 80
Sustained virologic response/Kalici virolojik yanit.................... 6
Terminology/Terminoloji..........ccccoeriiiiiiiceecee e 83
Treatment/Tedavi........c.ocooviiiiiiiiiicceee 14, 39, 76
Tumor necrosis factor alpha/Tumor nekroz faktort alfa ....... 39
Vaccination/AsIlama..........ooiiiiiie 46
Viral hepatitis/Viral hepatit ...........ccccoovviviiiiiiiiiecc 65
Virological response/Virolojik cevap .......c.ccccoevveevecievrecec. 50
Vitamin D/D Vitamini......oooeeiiiiiieic e 50



2017 Author Index

Abdurrahman Kaya..........cocooiiiiiiiiiii e 6
Ahmet Melih Sahin ... b5
AIDY AL oo 64
Aydin RUSTEMOGIU. ....cviiiiiiiiiicic i 39
Bahadir FEYZIOGIU. .......coooviiiiiicieecececeeeeee e 30
BegUm Saran........ccoooiieioeeeeeeeeeeee e 30
Betll CeliK. . viiiiiioiicee e 39
Bilgehan AYGEN.......cooiiiiiiiicc 14
BilgUl METE ... 6
Bircan Kayaaslan............ccooveiiiiiiiiiccccccee 1,8
Cagatay NUNOGIU .......ooooiiiiiiii e 46
Celal AYAZ ... 14, 34
Derya Dirim Erdogan.........ccoovviiniiiiiiiee e 76
DIidem YalGIN ... 39
EMel UzunogGiu . ..cooviiieiiiccceee e b5
Emine Parlak.........c.oooooiiiiieeee e 64
Erdem CeViK ......ooiiiiiiei e 60
ESIN AVCI oo 55
Fatma Muhterem YUCE! ........cocoiiiiiiiiiie e 10
Fatma Yiimaz Karadag...........ccccoovveviiiiiiiieicecee 20, 64
Fehmi Tabak ..o 6
Ferhat GUrkan Aslan...........ccooooioiioiiee e 37
Ghada Mohamad Ezzat..........ccccooeiiiiiiiiicceee 50
GOKGE GUNTEPE ..t 55
GUI DUMNUS ... 64
Hakan KutlU.......ooooii e 55
Hany Badreldin Mohamad .............ccocooiiiiiiiiie 50
Hasan SelGUK OZGET ......oveiveeeeeeeeeeeeeeeeeeeeeeeeeee e 71
Hoda Abdelbadie HUSSEIN .........ccoooviiiiiiiiiccceee 50
HUSEYIN CICEK. ...t 64
HUSNU PUIUKGU. ..o 76
llker INaNG Balkan............cocoovveeeeeeeeeeeeeeeeeeeeeeeeeen 6
@M AKAEIMIT ..., 34
Kadim Bayan ..o 34
Kamil Ozl ... 10
Kazim KIratl ..o 60
Kenan Hizel ... 71
Maher Abubakr Alamir...........ccoooiiiii 50
Mahmut Baykan ..o 30
Mehmet Armagan TOY .......oeoviririeieieeee e 71
Mehmet OZAeMIN...........oovoivoeeeeeeeeeeeeeee e 30

Meltem Tasbakan ..........ccccooviiiiiiiiiiiicc 76
Metin KOTKMEZ ......ooveeieeeeceeeeeeeeeeeee e 76
Mohamad Abdelhadi Mashaheet............cccccociiiiii 50
Mustafa ARINAIS......cveeeirececeeece e 37
Mustafa Kemal Celen ...........ccoooeivioooeieeeeeeeeeeee 14, 34
NESE SaAtOFIU ...voviviiiiiecc e 6
Nuran Karabulut ...........ocoovieeieicieeee e 26
Nurcan Kolancall ... 46
Oguz Resat SiPahi......c.ceiiiiiiciiseie e 76
OrNan YildIZ. ..o 14
OSMEAN DEMIM ...t 39
OMET ALES ..o 39
OMEr KaraSahin..........ov.eveeeereeeeeeeeeeeeeeeseeeeeeeeeeeeeee e 71
OZGUE AVCI... oo 20
OZGUF GUNAL ..o 14, 39
OzGUr YANIMAZ ... 10
RahmMet GUNET ..o 1,83
Recep TEKIN ..o 34
Sadik TAMSEL....eeeeceeee e 76
Sebahat AKSAray ..........ccccveveieiiiieieeeceeeeeeeeeee e 10, 46
Selma [1kay SANIN ...........coveveieeeeceeeee e 80
SEIMA TOSUN .. 64
SIbEl 108 YIIMAZ ..o 71
SIbel YIldIZ Kaya .......ccooveiiiiiiii e 6
SHE AKNAN L. 14
SITEKIIG. oo 39
SENET BarUt......cooviiviiiieeeecce e 14, 39
Solen Daldaban DINGET........ccvoiiiiiiiieieieceeeee e 10
SUBE ETEN L. 64
TansU Yamazhan ........occeoioiiiiieeece e 76
Tayibe Bal ..o 80
UGUE ONAL..oeeeeeeeeeeeeeeeeeee e 76
UGUI TUZUNET .. 30
UIKG Oral ZEYHNN ..o 10
YaVUZ DUIMMNUS ... 64
YUSUF ONIBN oo 80
Zehra AIDEI ..o 64
ZENra ESTA ONal ..o 46
Zehra KaraCaer..........ccooviiiiiiiiiieeecee e 20, 64

Z6Kiye Catak .......covoiiiiiii i 26



