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Determination of Resistance Mutation in Chronic Hepatitis
B Patients Using Antiviral Drugs at Our Hospital

Hastanemizde Antiviral lla¢c Kullanan Kronik Hepatit B Hastalarinda Direnc
Mutasyonlarinin Saptanmasi

Begiim SARAN, Ugur TUZUNER, Bahadir FEYZIOGLU, Mehmet OZDEMIR, Mahmut BAYKAN

Necmettin Erbakan University Meram Faculty of Medicine, Department of Microbiology, Konya, Turkey

ABSTRACT

Objective: In this study, it is aimed to determine the mutations
responsible for drug resistance in patients with chronic hepatitis B
virus (HBV) infection received/receiving antiviral treatment at our
hospital and to examine the patients in terms of the treatment
applied and their HBV-DNA levels.

Materials and Methods: One hundred and thirty-one samples taken
from patients diagnosed with chronic hepatitis B infection between
January 2010 and January 2015 at Necmettin Erbakan University
Meram Faculty of Medicine Hospital were studied with reverse
hybridization principle-based INNO-LIPA HBV DR v2 method and
the results were evaluated retrospectively.

Results: Mutation was determined in 12 samples (9.1%). While
tyrosine, methionine, aspartate, aspartate (YMDD) pattern change
causing lamuvidine resistance was determined in 10 samples, 7 of
them were observed to be M204I| tyrosine, isoleucine, aspartate,
aspartate (YIDD) and 4 were M204V tyrosine, valine, aspartate,
aspartate (YVDD). Multiple mutations were determined in six samples
(M204V+M2041+L1801, YVDD+L180M+V/G173L, YIDD+L180M,
YIDD+L80V in one each and YIDD+L80Il, YVDD+L180M in two
each) and single mutation was determined in 3 samples (YIDD in two
samples and N236T and L80V in one each). Control HBV-DNA levels
were evaluated in patients with resistance gene after 6-12 months
and a decrease in DNA level was observed in 11 of 12 patients.
Conclusion: Since a limited number of mutations can be examined via
LiPA method, it is concluded that different mutation patterns causing
drug resistance cannot be determined and it will be beneficial to use
an additional method such as sequencing that enables to determine
these genes. Additionally, as a result of treatment failure due to
drug resistance, if the treatment will be continued with a novel drug
that is not used before, it is considered that the possibility of the
presence of mutations causing a resistance against this antiviral
should not be neglected.
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Amag: Bu calismada, hastanemizde antiviral terapi almis/alan kronik
hepatit B virlis (HBV) enfeksiyonu olan hastalarda ilag direncinden
sorumlu mutasyonlarin belirlenmesi, hastalarin verilen tedavi ve
HBV-DNA duzeyleri yontinden incelenmesi amaclandi.

Gereg ve Yontemler: Necmettin Erbakan Universitesi Meram Tip
Fakdltesi Hastanesi'nde Ocak 2010 - Ocak 2015 tarihleri arasinda
kronik hepatit B enfeksiyonu tanisi ile takip edilen hastalardan alinan
ve hastanemiz mikrobiyoloji laboratuvarina gonderilen 131 6rnek
ters hibridizasyon temeline dayall INNO-LiPA HBV DR v2 yontemi ile
calisildi ve sonuclar retrospektif olarak incelendi.

Bulgular: YUz otuz bir 6rnegin 12'sinde (%9,1) mutasyon
saptanmisti. On ornekte lamuvidin direncine neden olan tirozin,
metiyonin, aspartat, aspartat (YMDD) motif degisikligi belirlenirken
bunlarin 7'si M204l tirozin, izoldsin, aspartat, aspartat (YIDD), 4'UG
M204V tirozin, valin, aspartat, aspartat (YVDD) seklinde izlenmistir.
Alti 6rnekte coklu mutasyon (birer 6rnekte M204V+M2041+L180I,
YVDD+L180M+V/G173L, YIDD+L180M, YIDD+L80V; ikiser
ornekte YIDD+L80I, YVDD+L180M), 3 érnekte tekli mutasyon (iki
ornekte YIDD, birer érnekte N236T ve L80V) saptanmistir. Direng
geni tespit edilen hastalarin 6-12 ay sonra yapilan kontrol HBV-DNA
duzeyleri incelenmis ve 12 hastanin 11'inde DNA dizeyinde dlsUs
izlenmistir.

Sonug: LiPA yontemi ile sinirli sayida mutasyon incelenebildigi icin,
alinan ilaca karsi dirence neden olan farkli mutasyon paternlerinin
saptanamayacagdl, bu genleri saptamaya olanak veren sekanslama
gibi ek bir yonteme basvurmanin faydall olacagi kanaatine varilmistir.
Ayrica ilag direnci nedeniyle meydana gelen tedavi basarisizlig
sonucunda, daha 6nce kullanilmamis yeni bir ilag ile tedaviye devam
edilecekse, bu antivirale karsl direng olusturan mutasyonlarin da
bulunma ihtimalinin goz ardi edilmemesi gerektigi distntlmdstar.
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Introduction

Although viral hepatitis B can be prevented via vaccination,
it continues to be a threat for public health. 5-10% of the adult
population is chronically infected in sub-Saharan Africa and East
Asia and an estimated 240 million people in the world are having
chronic hepatitis B (CHB). According to the data of the World
Health Organization, cirrhosis or liver cancer develops in 20-30%
of chronically infected patients and more than 686.000 people die
each year due hepatitis B complications such as liver insufficiency,
cirrhosis and especially hepatocellular carcinoma. In our country, it
is estimated that approximately 3-4 million people carries this virus.
None of the treatment methods used can completely eradicate
hepatitis B virus (HBV) infection. Basis of all the treatments is to
provide lifelong continuation of HBV suppression. The drugs used
in HBV antiviral treatment consist of immuno-modulator agents
(interferon and peginterferon) and oral antiviral agents (nucleotide
and nucleoside analogues) (1,2,3).

The use nucleotide/nucleoside analogues resulted in important
problems such as mutation and drug resistance. In patients receiving
drug treatment, it is known that mutations determined to be related
to various drugs in viral polymerase genes are observed and they
have caused in vitro reduction in drug sensitivity. Determination of
these mutations in early period and prevention of unnecessary drug
usage have a vital importance in terms of treatment success and
it will also avoid toxicity caused by unnecessary drug usage and
prevent unnecessary economic burden on the healthcare system.

In this study, it is aimed to determine the mutations causing
antiviral resistance in patients with chronic HBV infection received/
receiving antiviral treatment and to evaluate the patients in terms
of the treatment received and their HBV DNA levels.

Materials and Methods

We retrospectively evaluated the results obtained from 131
serum samples that were taken from patients diagnosed with
CHB infection and were sent to the microbiology laboratory
at Necmettin Erbakan University Meram Faculty of Medicine
Hospital between January 2010 and January 2015 in order to
determine drug resistance. Samples were studied with reverse
hybridization principled INNO-LiPA HBV DR v2 (INNO-LiPA HBV
DR; INNOGENETICS N.V, Ghent, Belgium) method. According to
the manufacturer’'s recommendations, purified DNA samples were
amplified by using primers. In the biotinylated PCR product, the
presence of mutation was investigated via reverse hybridization
method by using oligonucleotide probes specific to the mutation
points on the nitrocellulose strips. Thirty two HBV probe lines
showing wild type, mutant and mixed sequences for 80th, 173rd,
180th/181st, 204th and 236th polymerase codons were monitored
colorimetrically and the bands formed were assessed by means
of guide strips. HBV-DNA levels were examined simultaneously
with the determination of mutation and during follow-up evaluation
performed after 6-12 months by real-time PCR (COBAS TagMan,
Roche Diagnostics, France) method.

Results

Mutation was determined in 12 of 131 patients (9.1%). While
YMDD (Y: tyrosine, M: methionine, D: aspartate, D: aspartate)

pattern change was determined on 204th codon in 10 patients, 7
of them were in the form of M204I tyrosine, isoleucine, aspartate,
aspartate (YIDD) and 4 in the form of M204V tyrosine, valine,
aspartate, aspartate (YVDD) and in one patient, it was observed to
be multiple mutations as M204V+M2041+L1801. M204| mutation
was seen singly in two samples, together with L80I mutation in two
samples, with L180M mutation in one and with L80V mutation in
one. L180M was determined in two and L180M+V/G173L mutation
was determined in one of the samples with M204V mutation. Sole
N236T and L8OV mutation was determined in each patient sample.
[t was determined that the patient with YIDD resistance gene was
receiving adefovir treatment and the patient with YVDD+L180M
resistance gene was receiving entecavir treatment. It was specified
that the patients with other resistance genes had received
lamivudine treatment. No information was obtained regarding the
treatment of the patients with N236T and YIDD+L80I/V resistance
profile. Observing HBV-DNA levels of the patients simultaneously
with the determination of mutation and during follow-up evaluations
performed after 6-12 months showed that DNA levels in 11 of 12
patients was decreased. An increase was observed in the DNA level
in only one patient during the follow-up. Resistance profiles, drugs
used and DNA levels of the patients are given in Table 1.

Discussion

HBV is a rapidly replicating virus. Mutation rate is high due to
the absence of proofreading function of the reverse transcriptase
enzyme in replication and it causes heterogeneous virus population in
infected people. It is known that viral genome also generates adaptive
mutations resulting in drug resistance formation especially under the
suppression effect of the antiviral treatment. Antiviral drug resistance
is also affected by the factors of host characteristics such as virus-
infected hepatocyte, immune response, and genetic factors (4,5).

Studies performed on various patient groups in our country
revealed that there were various mutations reducing the drug

Table 1. Tyrosine, methionine, aspartate, aspartate patterns, received
treatments and DNA levels of patients

YMDD pattern changes Treatment DNA level follow-up
received (copy/mL) (Initial
measurement - control
measurement)
YVDD+YIDD+L80I Lamivudine 62060-0
YIDD+L80I - 515620-0
YVDD+L180M Lamivudine 6032-0
YIDD Lamivudine 1210-0
YVDD+L180M+V/G173L | Lamivudine >986x106-28188
YVDD+L180M Entecavir 638x106 -15x106
YIDD+L80I Lamivudine | 887400-148
YIDD Adefovir >986x106-28188
YIDD+L180M Lamivudine 6612-2243
YIDD+L80V - 174x106-328x106
N236T = =
L8ov Lamivudine 1815400-<116

YMDD: Tyrosine, methionine, aspartate, aspartate, YVDD: Tyrosine, valine,
aspartate, aspartate, YIDD: Tyrosine, isoleucine, aspartate, aspartate
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sensitivity at varying frequencies in untreated individuals or in
inactive carriers and investigation of nucleotide and nucleoside
analogues resistance mutations before the treatment was
contentious in terms of price and efficiency (6,7,8,9,10).

It has been shown that hybridization tests had high sensitivity
and they could determine the mutations in some HBV populations
which cannot be determined via sequences; their superiority
over seguencing method in terms of interpretation, experience of
personnel, conformance with the program used, time spent, and
economic conditions have been revealed (11,12,13).

It is known that the mutations occurred in the amino acid
sequence in YMDD pattern in the gene area coding the HBV
polymerase enzyme and expressed as rtM204V/I/S cause
resistance development against lamivudine. In our study, among
10 patients with YMDD mutation, M204I (YIDD) was determined
in 7 patients and M204V (YVDD) was determined in 4 patients.
[t has been shown that L180M/C mutation was almost present
with YMDD mutations at all times and this has increased both
replication and lamivudine resistance. It is noted that YIDD type-
mutations can be seen singly (14,15,16,17). In a study by Akarsu
et al. (8), it was noted that L180M accompanied by YMDD pattern
change in 8 of 13 patients and YVDD pattern change was present
in all cases having L180M mutation. In our study, it was observed
that in 3 samples, YVDD and in one, YIDD mutations were
accompanied by L180M mutation and no sole L180M mutation
was found. In two patients, sole YIDD mutation was observed. In
some studies, it has been shown that sole YVDD mutation could
be seen and L180M mutation might accompany this mutation
in the future and, in our study, no isolated YVDD mutation was
observed (8,14,18).

[t has been shown that the lamuvidin resistance mutation
rtM2041/V together with rtT184G+rtS202I/C or rtM250V+rtl169T
mutation is responsible for entekavir resistance (16,19,20). In
addition, it has been shown that adefovir resistance is related with
rtN236T and/or rtA181T/V mutation (13,16,21,22). In our research,
it was seen that a patient with YVDD+L180M mutation was
receiving entecavir treatment and another patient with isolated
YIDD mutation was receiving adefovir treatment. The possibility
that these patients had previously received lamivudine treatment
was also considered but no relevant data was obtained. Also it
is suggested that there are other mutations causing entecavir
and adefovir resistance, but since a limited number of mutations
can be examined via LiPA method, these mutations could not
be determined. Sequencing can be the method of choice to
detect other mutations. Altindis et al. (23) revealed compensatory
mutations in treatment-naive CHB patients who have received both
nucleoside/nucleotide analogues and lamivudine and/or adefovir
treatments by sequencing method. rtQ149K, Q215S, Q215H,
Q249K and V214A mutations were found to be associated with
lamivudine and adefovir treatment; rtL911 mutation was found to
be associated only with telbivudine and N238D with only adefovir.

Thus, in case of non-response to the treatment, using
alternative methods for determining different potential mutations,
such as sequencing, and revealing complex mutation patterns will
be more useful for conducting the treatment. In addition, if there
is a failure of treatment due to drug resistance and the treatment
will be continued with a novel drug that has not been used before,

the possibility of the presence of mutations causing a resistance
against this antiviral should not be neglected.

[t has been shown that rtL80V/I mutation was related with
lamivudine resistance, 85% of the lamivudine-resistant isolates
coded rtL80I and this mutation increased the replication skills
of ntM204V/l mutants (24). In our study, rtL80V/I mutation was
observed in a total of 5 patients; together with YMDD mutations
in 4 patients and as isolated in one patient and, the rate of
co-existence of YMDD mutations was found to be 50%.

HBV DNA level follow-up is used as a significant parameter
in monitoring the treatment efficiency. The presence of antiviral
drug resistance genes mostly shows itself via viral load
increase in patients receiving treatment. However, viral load
is affected by the adherence of the patient to treatment and
pharmacogenomic factors; it should be kept in mind that
this parameter is not suitable to be used as a direct drug
resistance indicator (4). In this study, DNA levels in patients with
resistance gene were examined during the follow-up evaluation
performed after 6-12 months. As a result of the resistance
gene determination and the treatment plan that was rearranged
afterwards, a decrease in HBV DNA levels was observed in
11 of 12 patients. An increase was observed in the DNA level
in one patient during the follow-up. In this study, treatment
follow-up was not monitored; it is considered that for patients
with no decrease in DNA level, parameters such as qualification
of the treatment regime change, presence of other possible
mutations and the period of adherence to treatment should be
investigated.

It has been shown that rtV173L mutation was seen in 9%
of lamivudine-resistant cases and it has increased the replication
capacity of lamivudine-resistant HBV and, anti-HBs binding capacity
has decreased due to the change in the HBsAg structure of the
virus with rtV173L+rtL180M+rtM204V triple mutation (19,25,26).
In our study, this triple mutation was determined in one patient
(8.3%) and the HBV DNA level in this patient was at the levels
exceeding measurable upper limit of mutation (>986 copy/mL)
and a decrease was observed during the follow-up evaluation
performed after 6 months (28.188 copy/mL).

Conclusion

The samples sent to our laboratory for determination of
resistance were retrospectively examined and mutation profiles,
HBV DNA levels and the treatment received by the patients
with resistance were evaluated. It was revealed that mutations
have developed under antiviral treatment and this could be in
the form of various drug resistance mutations. Further studies
in which antiviral treatment periods are followed up for a longer
term can demonstrate new and different information regarding
mutation development. Early determination of the mutations
causing drug resistance is required to provide opportunity to
alternative treatment options and to provide a more efficient
treatment.
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