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Introduction. Hepatitis B virus (HBV) infection is much more
common in hemodialysis patients than the general population. Up
to half of hemodialysis patients do not have adequate protective
HBV antibodies after HBV vaccination. We studied the effects of
adding levamisole, as an immunomodulator and adjuvant agent, on
seroconversion response to HBV vaccination in hemodialysis patients.
Materials and Methods. Thirty-six hemodialysis patients were
divided into 2 groups. The first group received 40 pg of HBV
vaccine intramuscularly at 0, 1, and 6 months plus 100 mg of oral
levamisole per day for 12 days. The second group received the
same amount and method of vaccine and placebo. Serum antibody
levels were measured in each group after 0, 2, and 4 months after
the last dose of vaccination.

Results. Anti-HBV antibody level in the patients who received
levamisole was lower than that in the control group. Antibody levels
in the levamisole group at 0, 2, and 4 months after the last dose of
vaccination were 44.4%, 77.8%, and 77.7%, respectively. In the control
group, response rates at 0, 2, and 4 months were 55.6%, 72.2%, and
77.8% respectively (P =.04, P = .12, and P = .08, respectively).
Conclusions. Anti-HBV antibody level was significantly lower
immediately after HBV vaccination when it was accompanied by
levamisole administration. However, no significant differences
were observed between the two groups at 2 and 4 months. Further
evaluation is recommended to assess the effect of adding levamisole
on Hepatitis B surface antibody titer in hemodialysis patients.
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Hepatitis B virus (HBV) infection affects more than
2 billion people worldwide.! It is more prevalent
in high-risk populations such as dialysis patients
than in the general population, because of the
greater exposure to HBV during dialysis procedure.?
Despite control and preventive measures, viral
hepatitis B still seems to be a major concern in
medical centers with hemodialysis facilities,® and
all dialysis patients should be vaccinated for HBV.*
However, end-stage and pre—end-stage renal disease
patients have an impaired immune response to
recombinant HBV vaccination.® Therefore, any

338

effort to increase seroprotection rates in uremic
patients after HBV vaccination is important. In
this regards co-administration of zinc, y-interferon,
granulocyte-macrophage colony-stimulating
factor, and levamisole are used for enhancing of
seroconversion rate after HBV vaccination.®

Levamisole, a phenylimidothiazole, is an
antihelminthic drug that stimulates T cells and
macrophages and improves cellular immunity
by increasing the secretion of chemotaxis and
proliferation of these cells.” We studied the effect
of adding levamisole on seroconversion rate of
HBYV vaccination in hemodialysis patients.
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Forty patients on maintenance hemodialysis
(3 times per week) from 2 dialysis centers were
enrolled in this study from 2006 to 2007. They were
patients without any history of HBV vaccination.
The exclusion criteria were a hepatitis B surface
antibody (HBsAb) titer higher than 10 mIU/mL,
receiving immunosuppressive drugs, a history of
malignancy, a positive human immunodeficiency
virus antibody test, and a positive hepatitis C virus
antibody test. The study protocol was approved by
the local ethics committee and the patients provided
informed written consent. Using permutation
blocking method, the patients were randomized
into 2 groups. The first group (levamisole) received
40 pg of recombinant HBV vaccine intramuscularly
at baseline and 1 and 6 months, plus 100 mg
of levamisole (Porsina Pharmacy Co, Tehran,
Iran), 6 days before and 6 days after vaccination.
The second group (control) received the same
vaccination protocol, except for placebo instead of
levamisole. Vaccination and drug administration
were done after hemodialysis sessions. The patients,
hemodialysis technicians, and laboratory staff were
all blinded to randomization. The patients were
followed up by measurement of serum HBsADb
level using an immunoenzymometric assay (Radim,
Rome, Italy) after the 3rd dose of vaccination and
at 2 and 4 months interval thereafter. Patients
with a serum antibody level more than 10 MIU/
mL were considered as responders. Vaccines used
for this study were made by LG Life Sciences LTD
(New Delhi, India).

Other than HBsAD levels, demographic data
including age, gender, race, and weight, along with
duration of dialysis and serum level of albumin
were collected. The collected data were analyzed
using the SPSS software (Statistical Package for the
Social Sciences, version 15.0, SPSS Inc, Chicago, Ill,
USA). The repeated measures analysis of variance
and the Pearson chi-square test were utilized in the
analyses. P values less than .05 were considered
significant.

Of the 40 patients enrolled in the study, 4
were excluded. In the levamisole group, 1 patient
developed severe gastrointestinal complications

Baseline Data of Hemodialysis Patients

Parameter Levamisole Control Group
Group
Mean age, y 50.33 43.22
Mean weight, kg 55.38 57.80
Mean serum albumin, g/dL 3.68 3.99
Mean hemoglobin, g/dL 9.05 9.38
Mean dialysis duration, mo 54.61 46.38

due to levamisole and thus stopped receiving the
drug. Another patient in this group received kidney
transplantation. In the control group, 2 patients died
due to tuberculosis and myocardial infarction. Of
the remaining 36 patients, 21 were men (10 in the
levamisole group and 11 in the control group). As
shown in the Table, age, weight, serum albumin
level, hemoglobin concentration, and duration of
dialysis were comparable between the two groups.

The seroconversion rates after intramuscular
injection of HBV vaccine were measured. Antibody
level in the levamisole group at 0, 2, and 4 months
after the last dose of vaccination were 44.4%, 77.8%,
and 77.7%, respectively. In the control group,
response rates at 0, 2, and 4 months were 55.6%,
72.2% and 77.8% respectively. Anti-HBV antibody
level was significantly lower in the patients who
received levamisole than those in the control group
(P = .04) at the time of the last dose of vaccination.
However, there was no significant differences
between the two groups at the 2nd and 4th months
(P =.12 and P = .08, respectively).

Seroconversion rate after hepatitis B vaccination
is 90% in general population®; however, this rate is
lower (50% to 83%) in hemodialysis patients.”!? The
frequency of nonresponders to HBV vaccination
in hemodialysis patients was found to be almost
50%.!! Therefore, there have been various studies
conducted on the use of immune-modulator and
adjuvant agents for improving both humeral
and cellular immune responses to increase the
HBV vaccination response rate in patients on
hemodialysis; for example, adjuvants such as
y-interferon, interleukin-2, zinc, thymopentin,
granulocyte macrophage colony-stimulating factor,
erythropoietin, additional immune modulators
(AM3, HB-AS04), and levamisole have been recently
used in combination with hepatitis B vaccine in
order to increase the rate of responders in dialysis
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population!*?*; however, the efficacy of these
various agents is still unclear and requires further
investigations.

Patients on maintenance hemodialysis had
lymphopenia with diminished T4 and T8
lymphocytes with T-cell CD4 dysfunction and
abnormal antigen-presenting cell. Peripheral
blood lymphocytes from uremics produced less
immunoglobulin G and interleukin-2 than that from
healthy individuals.?® These are the main causes of
immune defect in hemodialysis patients. We studied
the effect of adding levamisole on seroconversion
response to HBV vaccination, because levamisole
increases the absolute lymphocyte count, especially
of T lymphocytes, activates lymphocytes and
lymphokine release and improves chemotaxis of
granulocytes.??

Our results showed that antibody level in the
levamisole group at 0, 2, and 4 months after the last
dose of vaccination were 44.4%, 77.8%, and 77.7%,
respectively, compared to 55.6%, 72.2%, and 77.8%
in the control group. Anti-HBV antibody level in
patients who received levamisole was significantly
lower than that in the control group (P = .04) at
the time of the last dose of vaccination; however,
there is no significant difference between the two
groups at the 2nd and 4th months after vaccination.
Although there are several reports that have shown
levamisole plus hepatitis B vaccination enhances
protective antibody in hemodialysis patients, in
our study, anti-HBV antibody level in patients
who received levamisole was lower than that in
the control group. In another research in Iran on
hemodialysis patients, it was found that levamisole
might have no significant effect on enhancing the
response.” In line with previous reports, it was
also found that HBV vaccine induced cellular
immunostimulation with chronic hepatitis B;
however, levamisole treatment did not. The authors
concluded levamisole plus vaccine therapy was
not superior to vaccine treatment alone; however,
this study was performed on children.?

Reasons for these different results can be the
dosage of levamisole administration, timing of
administration, dosage of vaccine, type of vaccine
and levamisole, and host genetic background.*’
Searching for available databases about levamisole
effect on HBV vaccine, a 90% seroconversion rate
(one of the highest serovonversion rates) was
reported by a research group that included 20 ng of
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HBYV vaccine with more than 95% purity plus 100
mg of levamisole for 12 days, and they suggested
intradermal vaccination could have higher antibody
response.”> We also use 100 mg of levamisole for
12 days with 40 pg of HBV vaccine, but we have
only 77.8% antibody level. It is noteworthy that
both studies took place in Iran with almost the
same number of patients, but with different types
of HBV vaccines.

Although we found lower anti-HBV antibody
level in our patients who received levamisole, in
fact, levamisole is a safe drug, well tolerated, and
available and not expensive. Thus, we suggest its use
only in nonresponders to HBV vaccination (patients
who do not respond to the vaccination program),
as there are reports that show higher responder
rate in co-administration of levamisole to routine
HBV vaccination program.?! It would be better if
we performed this research in a larger number
of patients and explained the level of antibody
by titer. Therefore, we suggest further studies to
describe the level of antibody by titer and percentage
together, evaluate combination of intramuscular
and intradermal hepatitis B vaccination, implement
second-generation recombinant HBV vaccine with
more purity, and apply other types of levamisole.
Other limitations of our study were noncompliance
of the patients and gastrointestinal complications
that caused drug withdrawal.

Seroconversion response rate to HBV vaccination
in hemodialysis patients who received levamisole
was significantly lower than that with placebo at
the time of the last dose of vaccination. However,
this effect did not last up to the 2nd and 4th months
after the last dose of vaccination. Further evaluation
to assess the effect of adding levamisole on HBsAb
titer in hemodialysis patients is recommended.

None declared.

1. Lavanchy D. Hepatitis B virus epidemiology, disease
burden, treatment, and current and emerging prevention
and control measures. J Viral Hepat. 2004;11:97-107.

2. Wong PN, Fung TT, Mak SK, et al. Hepatitis B virus
infection in dialysis patients. J Gastroenterol Hepatol.
2005;20:1641-51.



10.

12.

13.

14.

15.

16.

17.

18.

Levamisole and Hepatitis B Virus in Hemodialysis—Sanadgol and Khoahnoodi

. Mahdavimazdeh M, Hosseini-Moghaddam SM, Alavian

SM, Yahyazadeh H. Hepatitis B infection in hemodialysis
patients in Tehran province, Iran. Hepat Mon. 2009;9:
206-10.

. Centers for Disease Control and Prevention.

Recommendations for preventing transmission of
infections among chronic hemodialysis patients. MMWR
Recomm Rep. 2001;50:1-43.

. Bel'eed K, Wright M, Eadington D, Farr M, Sellars L.

Vaccination against hepatitis B infection in patients with end
stage renal disease. Postgrad Med J. 2002;78:538-40.

. Sali S. HBV vaccination in chronic renal failure patients.

Hepat Mon. 2006;6:25-9.

. Borisova AM, Novikova TA, Glazko AV. [Effect of

levamisole on cellular immunity indices in chronic
bronchitis and chronic pneumonia patients]. Ter Arkh.
1984,56:29-31.

. Kurz P, Kohler H, Meuer S, Hutteroth T, Meyer zum

Buschenfelde KH. Impaired cellular immune responses in
chronic renal failure: evidence for a T cell defect. Kidney
Int. 1986;29:1209-14.

. Centers for Disease Control and Prevention. Outbreaks of

hepatitis B virus infection among hemodialysis patients--
California, Nebraska, and Texas, 1994. MMWR Morb
Mortal Wkly Rep. 1996;45:285-9.

Aminzadeh Z, Akhavan H, Gacchar L. Source and
response of Antibody to

hepatitis B Vaccine in hemodialysis patients. Hepat Mon.
2007;7:33-4.

. Kohler H, Arnold W, Renschin G, Dormeyer HH, Meyer

zum Buschenfelde KH. Active hepatitis B vaccination
of dialysis patients and medical staff. Kidney Int.
1984;25:124-8.

Quiroga JA, Castillo |, Porres JC, et al. Recombinant
gamma-interferon as adjuvant to hepatitis B vaccine in
hemodialysis patients. Hepatology. 1990;12:661-3.

Mauri JM, Valles M. Effects of recombinant interleukin-2
and revaccination for hepatitis B in previously vaccinated,
non-responder, chronic uraemic patients. Collaborative
Group of Girona. Nephrol Dial Transplant. 1997;12:729-32.

Brodersen H, Holtkamp W, Larbig D, et al. Zinc
supplementation and hepatitis B vaccination in chronic
haemodialysis patients Nephrol Dial Transplant.
1995;10:1780-3.

Donati D, Gastaldi L. Controlled trial of thymopentin in
hemodialysis patients who fail to respond to hepatitis B
vaccination. Nephron. 1988;50:133-6.

Hasan MS, Agosti JM, Reynolds KK, Tanzman E, Treanor
JJ, Evans TG. Granulocyte macrophage colony-stimulating
factor as an adjuvant for hepatitis B vaccination of healthy
adults. J Infect Dis. 1999;180:2023-6.

Hassan K, Shternberg L, Alhaj M, et al. The effect of
erythropoietin therapy and hemoglobin levels on the
immune response to Engerix-B vaccination in chronic
kidney disease. Ren Fail. 2003;25:471-8.

Perez-Garcia R, Perez-Garcia A, Verbeelen D, Bernstein
ED, Villarrubia VG, Alvarez-Mon M. AM3 (Inmunoferon)
as an adjuvant to hepatitis B vaccination in hemodialysis
patients. Kidney Int. 2002;61:1845-52.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Tong NK, Beran J, Kee SA, et al. Immunogenicity and
safety of an adjuvanted hepatitis B vaccine in pre-
hemodialysis and hemodialysis patients. Kidney Int.
2005;68:2298-303.

Deniz Ayli M, Ensari C, Ayli M, Mandiroglu F, Mut S.
Effect of oral levamisole supplementation to hepatitis B
vaccination on the rate of immune response in chronic
hemodialysis patients. Nephron. 2000;84:291-2.

. Kayatas M. Levamisole treatment enhances protective

antibody response to hepatitis B vaccination in
hemodialysis patients. Artif Organs. 2002;26:492-6.

Argani H, Akhtarishojaie E. Levamizole enhances immune
responsiveness to intra-dermal and intra-muscular
hepatitis B vaccination in chronic hemodialysis patients. J
Immune Based Ther Vaccines. 2006;4:3.

Alavian SM, Tabatabaei SV. Effects of oral levamisole as
an adjuvant to hepatitis B vaccine in adults with end-stage
renal disease: a meta-analysis of controlled clinical trials.
Clin Ther.32:1-10.

Fabrizi F, Dixit V, Messa P, Martin P. Meta-analysis:
levamisole improves the immune response to hepatitis
B vaccine in dialysis patients. Aliment Pharmacol
Ther.32:756-62.

Khanna A, Ojha KN, Gupta RM. Effect of levamisole as an
immunomodulating agent in trophoblastic lesions. Indian J
Pathol Microbiol. 1993;36:32-7.

Scherak O, Smolen JS, Menzel EJ, Kojer M, Kolarz G.
Effect of levamisole on immunological parameters in
patients with systemic lupus erythematosus. Scand J
Rheumatol. 1980;9:106-12.

Modai D, Weissgarten J, Zolf R, et al. Effect of levamisole
on chemotaxis of granulocytes from uremic patients.
Nephron. 1988;49:237-9.

Sali S, Alavian SM, Hajarizadeh B. Effect of levamisole
supplementation on hepatitis B virus vaccination
response in hemodialysis patients. Nephrology (Carlton).
2008;13:376-9.

Demirci F, Bayraktaroglu Z, Karaoglan M, Coskun Y,
Karaoglan |, Okan V. Immunomodulatory effects of HBsAg
vaccine and levamisole in chronic hepatitis B and hepatitis
B carrier children. Turk J Gastroenterol. 2005;16:188-93.

Arnold HL, Jr. Letter: Immunotherapy with levamisole. N
Engl J Med. 1976;294:447.

Rytel MW. Can therapeutic considerations provide clues
to the etiology of aphthous stomatitis and Behcet’s
syndrome? J Oral Pathol. 1978;7:372-5.

Renoux G. The general immunopharmacology of
levamisole. Drugs. 1980;20:89-99.

Correspondence to:

Mina Khoahnoodi, MD

No 7, 17th Alley, Velenjak St, Tehran, Iran
Tel: +98 912 521 3608

E-mail: mina.khoshnoodi8@gmail.com

Received December 2010
Revised March 2011
Accepted April 2011

341



