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Abstract

AIM: To analyze the effectiveness and safety of lamivudine
treatment in patients with chronic HBV infection undergoing
hemodialysis or after kidney transplantation, and to study
the frequency of tyrosine - methionine - aspartate - aspartate
(YMDD) mutation occurrence after lamivudine treatment.

METHODS: We analyzed 91 patients with chronic hepatitis
B, among whom, 16 patients underwent hemodialysis, 7
patients had kidney transplantation and 68 patients had
normal function of kidney. The hemodialysis patients were
treated by lamivudine 300 mg/wk. Patients after kidney
transplantation and patients with normal function of kidney
were treated with lamivudine 100 mg/d. Therapy lasted
for 12 mo. HBV-DNA, HBsAg, HBeAg and anti-HBe, and anti-
HCV antibodies were assessed in sera of patients. The analysis
was performed before and 6 mo after the end of lamivudine
treatment. Before, during and after the lamivudine therapy,
the number of erythrocytes, leukocytes, platelets and
hemoglobin concentration, ALT and AST activity, as well as
bilirubin, urea and creatinine concentrations were analyzed
in sera from patients.

RESULTS: After the 12-mo lamivudine treatment, elimination
of HBV - DNA was observed in 56% patients undergoing
hemodialysis and in 53% patients with normal kidney
function. Only 1 from 7 (14%) kidney-transplanted patients
eliminated HBV-DNA. Furthermore, HBeAg elimination was
observed in 36% hemodialysis patients, in 51% patients
with normal function of kidneys and in 43% kidney-
transplanted patients. Among the patients undergoing
dialysis, no YMDD mutation was found after 12 mo of
therapy, while it was detected in 9 patients (13%) with
normal function of kidney and in 2 kidney-transplanted
patients (29%, P<0.006). We did not observe significant
side effects of lamivudine treatment in studied patients.

CONCLUSION: Effectiveness of lamivudine therapy in
dialysis patients is comparable with that in patients with
normal function of kidney. Lamivudine treatment is well
tolerated and safe in patients with renal insufficiency
undergoing hemodialysis and kidney-transplantation.
However, in the latter group, high incidence of YMDD
mutation after lamivudine treatment was observed.
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INTRODUCTION

Patients undergoing hemodialysis and kidney transplantation
are commonly endangered with an HBV infection, despite
passive and active specific prophylaxis. One of the reasons of
this state is insufficiency of immune response in such patients
connected with chronic immune suppression. Among these
patients, immune insufficiency influences the rate of chronic
HBV, as well as HCV infection development[1].
      Hemodialysis patients with an active chronic hepatitis B are
usually disqualified for kidney transplantation. Moreover, active
HBV infection in kidney-transplanted patients may influence
the transplanted organ damage. This is due to the effect of
deposition of immune complexes, composed of HBsAg, specific
antibodies and acute phase proteins, in renal glomeruli[2]. The
treatment aiming at preventing kidney transplant rejection can
exert hepatotoxic effects and escalate HBV replication. The
inhibition of HBV replication can diminish the danger of liver,
kidney and pancreas damage[3].
     Interferons are seldom used in antiviral therapy of HBV
infection in dialysis or kidney-transplanted patients. Among
these patients, the first choice of drugs is nucleotide analogues,
mainly lamivudine[4].
      Effectiveness and safety of lamivudine treatment in HBV-
infected patients undergoing hemodialysis or kidney
transplantation were studied. Results were compared to chronic
hepatitis B patients with normal renal function. Moreover, the
frequency of YMDD mutation after lamivudine treatment was
analyzed.

MATERIALS AND METHODS

The study included 91 chronic hepatitis B patients treated with
lamivudine. Among them 16 patients underwent hemodialysis
(4 women and 12 men, aged 35-66 years), 7 received kidney
transplantation (3 women and 4 men, aged 27-58 years) and 68
patients had normal renal function (21 women and 47 men,
aged 18-78 years).
      The kidney-transplanted patients as well as patients without
kidney damage were treated with nucleotide analogue -
lamivudine (Zeffix®, Glaxo Smith Kline, Great Britain) 100 mg
daily. Patients undergoing hemodialysis received lamivudine
300 mg/wk: 100 mg after each dialysis (dialysis was performed
three times a week). The duration of lamivudine treatment in all
patients was 12 mo.



      The occurrence of HBV-DNA, HBsAg, HBeAg and anti-
HBe as well as anti-HCV antibodies in sera of the patients was
assessed before and 6 mo after lamivudine treatment.
      The count of erythrocytes, leukocytes, platelets as well as
concentration of hemoglobin, bilirubin, urea, creatinine and
activity of ALT, AST were assessed before and after 1, 3, 12 mo
of lamivudine treatment.

Extraction of HBV DNA
HBV-DNA was extracted from 200 L sera of patients using a
DNA isolation kit (Gene Elute Mammalian Genomic DNA
Miniprep Kit, Sigma, USA). HVB-DNA was amplified by
PCR with a pair of compliment primers to genome (sense 5’-AG
GGG AGG AGA TTA GGT TAA-3’, antisense 5’-AGG AGT
GCG AAT CCA CAC TC-3’) in 20 L reaction mixture containing:
200 mol/L dNTPs, 0.4 mol/L all primers, 1.5 mmol/L MgCl2,
1.0 U Taq polymerase (Sigma) and 4 L DNA solution. Forty
cycles of amplification were performed at 96 ℃ for 30 s, at 57 ℃
for 60 s and at 72 ℃ for 60 s. The products of amplification were
detected by electrophoresis in 2% agar gel and stained with
brom etidine. Electrophoretogram was visualized in a recording
system and analyzed with a UVI-KS400i /Image PC system
(Syngen Biotech, USA). Each time the positive and negative
controls were executed. In order to minimize the risk of false
results, all investigations were processed in microcapillaries
one by one.
     The presence of HBs, HBe antigens as well as anti-Habe,
anti-HCV antibodies was detected in sera by MEIA technique
(ABBOTT, USA).

Statistical analysis
Statistical analysis was performed by use of chi - square test
with Yates’s correction and non-parametric Mann - Whitney
test. P<0.05 was considered statistically significant.

RESULTS

HBV and HCV coínfection was observed in 8 (50%) patients
undergoing dialysis and in 3 (43%) kidney-transplanted
patients. None of the chronic hepatitis B patients with normal
renal function presented HCV infection.

Table 1  Effectiveness of lamivudine treatment and frequency
of YMDD mutant occurrence after lamivudine treatment in
chronic hepatitis B patients: with proper renal function, un-
dergoing dialysis and after kidney transplantation

          Elimination   Elimination  Appearance Normalization
Patients   n  of HBV-DNA   of HBeAg    of YMDD          of ALT

   (%) (%)         (%) activity (%)

Normal   68    36     (53)     35    (51)    91,2      (13) 53        (79)

liver function

Dialysis  16 9      (56)       6    (38)    0        (0) 15        (94)

After       7 1      (14)       3    (43)    2      (29)   7       (100)

kidney transplantation

1P<0.02, 2 test with Yates’s correction, 2P<0.006, 2 test with
Yates’s correction.

        After a 12-mo lamivudine treatment, elimination of HBV - DNA
was observed in (7/16) 56% patients undergoing dialysis and
in (36/68) 53% patients with normal renal function (Table 1).
Only one of 7 (14%) kidney-transplanted patients eliminated
HBV-DNA. Moreover, HBeAg elimination after lamivudine
treatment was observed in 6 (36%) dialyzed patients, indicating
the possibility of renal transplantation in this group. The ALT
activity normalization after lamivudine treatment was

observed in (54/68) 79% patients with proper renal function,
in (15/16) 94% patients undergoing hemodialysis and in all
kidney-transplanted individuals (Table 2 and Figure 1).
       We did not observe YMDD mutations in patients undergoing
hemodialysis after 12-mo lamivudine treatment. However, this
mutation was found in 9 (13%) patients with normal renal
function and in 2 (29%) kidney-transplanted patients.
       We did not observe any significant side effects of lamivudine
treatment independent of renal insufficiency state. Moreover,
no alterations were observed in morphology, total protein and
albumin concentrations during lamivudine treatment (Table 2).

Table 2  Mean of selected biochemical parameters before and
12 mo after the end of lamivudine treatment

       Normal      Dialysis    After kidney
   renal function         transplantation

        1        2       1      2      1    2

Erythrocytes (×106/L)  4.444   4.381   3.633   3.597   4.139  3.966

Platelets (×103/L)      150      149     159       148      166     197

Leucocytes (×103/L)    5.75   5.44  5.8  6.5       7.2    82

Hemoglobin (mg/dL)  14.6 14.7     11.4     11.2     13.6    13.0

Bilirubin (mg/dL)    2.00   1.21  0.66  0.45  0.85   0.72

Total protein (g/L)    7.1   7.2  7.1  7.0  6.9     7.1

Albumin (g/L)    3.75   4.20  3.68  3.78  3.81   3.82

Urea (mg/dL)  30        30      140       137        51       49

Creatine (mg/dL)    0.89   0.91  8.05  7.96  1.84   1.99

1 – Before therapy, 2 – After 12 mo treatment.

Figure 1  ALT activity in patients with chronic HBV infection
treated with lamivudine.

DISCUSSION

Treatment of chronic hepatitis B patients undergoing
hemodialysis could bring additional obstacles in comparison
to individuals with normal renal function[5]. This group of patients
was characterized by a weak presentation of viral antigens on
hepatocytes, which showed effect on the alterations of signal
transduction to T cytotoxic lymphocytes[4]. Our investigations
showed that the rate of HBeAg elimination in dialyzed patients
was low in comparison to patients with proper renal function.
       Serum lamivudine concentration was positively and linearly
correlated with the level of renal insufficiency[6]. This enabled
us to reduce the dosage of lamivudine in patients undergoing
dialysis. In our observation, the lamivudine dose of 300 mg/wk
was well tolerated and did not  cause significant side effects.
We did not observe significant side effects of lamivudine
treatment in patients with proper renal function as well as in
those with renal insufficiency. Park et al[7] presented similar
observations concerning the safety and tolerability of lamivudine
treatment in kidney-transplanted patients.
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     Hepatocyte damage  in the course of chronic hepatitis B
was mainly immune mediated, in addition to a less significant
role of direct HBV hepatotoxicity[8]. Immune suppression in
kidney-transplanted patients could diminish specific anti-HBV
responses, which could alter immune-mediated cytopathic
effects. This could result in the decrease of hepatic inflammation
and low ALT activity. On the other hand, immune suppression
could facilitate HBV replication. Large HBV viral load could
cause different disorders such as accumulation of immune
complexes in glomeruli, further indicating the necessity of
antiviral therapy in these patients[9]. Treatment of patients with
chronic HBV infection seemed to be necessary when the number
of HBV copies exceeded 105/mL, independent of ALT activity[10].
      Besisik et al[11] showed a high frequency (50%) of YMDD
mutation occurrence in chronic hepatitis B patients undergoing
dialysis and in patients who did not receive antiviral treatment.
Tang et al[12] described the appearance of YMDD mutation in
chronic hepatitis B patients and kidney-transplanted patients
after treatment with lamivudine. Until now many  types of HBV
mutations have not been described, such as, YMDD (Tyr-Met-
Asp-Asp), YRDD (Tyr-Arg-Asp-Asp), YMDN (Tyr-Met-Asp-
Asn). In some mutations partial or even full (YVDD - Tyr-Val-Asp-
Asp) resistance towards antiviral treatment was observed[13].
Antiviral treatment resistance can also be caused by other
factors not connected to a YMDD mutation. Fontaine et al[14]

observed HBV viruses, without noticeable mutation but showing
resistance towards lamivudine treatment in patients undergoing
dialysis as well as in kidney-transplanted individuals. Currently
there are only a few studies concerning the frequency of YMDD
mutation occurrence in dialyzed patients after antiviral therapy.
The interesting fact is that in our study we did not observe
YMDD mutation in patients undergoing dialysis; hence the
mutation rate was high in kidney-transplanted patients after
lamivudine treatment.
      Ben-Ari et al[15] described a significant decrease of HBV
viral load in kidney-transplanted chronic hepatitis B patients
after lamivudine treatment. Moreover, they observed elimination
of HBeAg in 3 of 6 treated patients. Our investigations did not
confirm such a good rate of lamivudine therapy response in
kidney-transplanted patients. YMDD mutation incidence rate
after lamivudine treatment was high in this group. It seems that
elimination of HBV and not the decrease of HBV viral load
made the treatment successful. Moreover, it is noticeable that
elimination of HBeAg with ongoing minor HBV replication could
suggest the formation of HBV mutants resistant to nucleotide
analogue treatment.
       In conclusion, treatment with lamivudine in dialyzed patients
as well as in kidney-transplanted patients is well tolerated and
safe. Effectiveness of lamivudine therapy in patients undergoing
dialysis and in patients with normal renal function is comparable.
The YMDD mutation rate in patients undergoing dialysis seems
to be low after lamivudine treatment, while YMDD mutation is
frequent in kidney-transplanted patients.
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