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ORIGINAL ARTICLE

Low response to intradermal hepatitis B vaccination in
incident hemodialysis patients

ABSTRACT

Introduction: Hepatitis B (HB) may prog-
ress to cirrhosis and liver carcinoma. Its
prevalence is estimated at 3.2 % in hemo-
dialysis (HD) patients. HB vaccine when
applied intramuscularly (IM) in end-stage
renal disease patients often does not induce
appropriate antibody titers. However, there
has been suggestion for intradermal (ID)
to be a more effective inoculation method.
Objective: To compare the immune re-
sponse to IM or ID vaccine administration
on HD patients. Patients and Methods:
Thirty one incident HD patients were ran-
domly assigned alternately to IM or ID
vaccine inoculation. Vaccine doses were
applied at three monthly intervals, with
patients being followed-up for six months.
Sixteen patients were assigned to IM (40
mg/dose) and 15 to ID (4 mg/dose) vaccine
administration. HB-virus surface antibody
titer, hematimetric parameters, serum urea
level and Kt/V were monthly evaluated.
C-reactive protein, parathormone, ferritin,
aminotransferases and albumin serum lev-
els were evaluated before and at the sixth
month of the initial inoculation. Results:
Urea levels were significantly higher in
the ID group (P(1) = 0.031); ferritin lev-
els were higher in the IM (P(2) = 0.037)
and C-reactive protein levels tended to be
higher in the ID group. An interim evalu-
ation by the Safety Monitoring Committee
recommended discontinuing the study as
IM vaccination had converted 62.5% of
the exposed subjects, while ID inoculation
converted only 13.3%. Conclusion: As per-
formed, ID applied vaccine was inferior to
the IM inoculation. Such result may depend
on the inoculated doses or some other fac-
tor, such as inflammation.

Keywords: hepatitis B, immunization,
chronic kidney failure.
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INTRODUCTION

Chronic Hepatitis B (HB) infection may
progress to cirrhosis and liver carcinoma.
Incidence of HB among hemodialysis
(HD) patients has been steadily and pro-
gressively decreasing, after strict vaccina-
tion policies were adopted.! Yet a recent
survey has estimated the prevalence of HB
among Brazilian HD patients at 3.2%.2

Recommendations are for every non-
immunized patient starting HD to be vac-
cinated. However, HB vaccine conversion
rates are low in end-stage renal disease
(ESRD) patients undergoing HD - only
43% to 66% of patients achieve adequate
antibody titers, compared with more than
95% of healthy subjects.’* The impaired
response to vaccination seems to depend
on multiple factors, such as age, nutri-
tional condition, presence of inflamma-
tion and decrease in erythropoietin levels,
besides lower T and B lymphocytes activ-
ity.’ The immune response induced by IM
or ID HB vaccination was found to be dif-
ferent when comparing the groups.®

The aim of the current study was to
compare the responses to IM or ID HB
vaccine inoculation in non-immunized
incident HD patients.

PaTiEnTS AND METHODS

This was a randomized cohort study that
enrolled alternatively incident HD pa-
tients before reaching the third month
of treatment to compare the immune
response to either IM or ID inoculation
of HB vaccine. The study protocol was
approved by the University Research
Ethics Committee and a written consent
was obtained from each subject before
enrollment.
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Thirty-one patients were enrolled alternatively
- 16 individuals were allocated to receive the vac-
cine intramuscularly (IM) and 15 to receive it by
intradermal inoculation (ID). Diabetes mellitus
was the cause of ESRD in four subjects of the IM
group and in three of the ID; hypertension in two
of each group; glomerular disease in one of the IM,
Vesicoureteral reflux in one of each group; polycys-
tic disease in one of the ID, while an unknown cause
occurred once in each group. Individuals allocated
to the IM group were inoculated with Engerixa vac-
cine, from GlaxoSmithKline Lab, England (40mg/
dose/monthly, for three months into a deltoid mus-
cle. The ID group received an intradermal inocula-
tion (4mg/dose) at the internal side of the forearm,
at equal time intervals. The vaccination sched-
ule and dosage were precviously suggested by the
Brazilian Ministry of Health.” All the participants
tested negatively for human acquired immunodefi-
ciency and hepatitis C viruses. None had been pre-
viously vaccinated for HB or had significant hepa-
titis B-surface antigen antibody (Anti-HBs) titers.
All the enrolled patients were kept on the same HD
prescription - four-hour, thrice-weekly, standard bi-
carbonate, polysulfone dialyzers, using a Fresenius
4008 B dialysis machine (Fresenius Medical Care,
Bad Homburg, Germany) with dialysate flow main-
tained at 500 mL/min, blood flow in the range of
250 to 300 mL/min, and unfractionated heparin as
standard anticoagulation. All patients, except ten
utilizing a central catheter, were using an arteriove-
nous fistula as vascular access.

Demographic and clinical variables - age, gender;
cardiovascular disease, cancer, infection, HD vin-
tage, use of fistula or central catheter access - were
analyzed. Therapeutic and laboratory variables:
number of transfusions, erythropoietin dose, Kt/V,
serum urea, red blood cell count and Anti-HBs ti-
ters were monthly analyzed, while others, such as
C-reactive protein (CRP), ferritin, parathyroid hor-
mone (PTH), alanine-aminotransferase, (ALT), as-
partate-aminotransferase (AST), and albumin were
measured initially and at the six-month interval.

Yet an interim evaluation, carried out by the
Safety Monitoring Committee, at a three-month
interval, recommended discontinuing the study as
the antibody titers in a majority of the ID group
patients did not reach protective levels (less than 10
mlIU/mL) and were significantly lower than those
on the IM group. Consequently, only seventeen pa-
tients were evaluated: nine in the IM and eight in
the ID group. Total follow-up time was 6 months.
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Data are presented as mean and standard devia-
tion (SD), median and interquartile range (IQR), or
percentage. Student ¢ test or Mann-Whitney U test
was used to compare two continuous variables; chi-
square (c2) - or Fisher exact test - was used in com-
parisons between categorical variables. Repeated-
measure ANOVA was also used. (p" regards
differences between groups at the beginning of the
study; p'?, changes over time per group; p'® addresses
differences over time and between groups; P®, differ-
ences at the groups’ mean time-point. The Statistical
Package for Social Sciences, (SPSS version 11.5 for
Windows, SPSS Inc., Chicago, IL, USA) was used in
all statistical analysis. A value of p < 0.05 was consid-
ered significant.

REesuLTs

Thirty-one patients were included; 16 randomized for
the IM and 15 for the ID group. Due to the study
deferment, only 17 individuals completed the proto-
col: nine in the IM group and eight in the ID group.
No significant age difference between groups was ob-
served (59 = 17 vs. 57.0 = 17.0 years; p = 0.638, for
IM and ID group, respectively). The male to female
ratio was 5/4 in the IM and 6/2 in the ID group (p =
0.347). Time on dialysis was 2.2 = 1.2 in IM and 2.3
= 1.4 months in ID (p = 0.864). A central catheter
was used by four individuals in the IM and by six in
ID group (p = 0.353). Half of patients in both groups
required at least one blood transfusion. Bacterial in-
fection was detected in two patients on each group.
Erythropoietin was used in the same proportion in
both groups.

Table 1 shows results of laboratory tests during
the study. Blood titers of Anti-HBs and serum urea
levels were significantly different between groups at
the beginning of the study (p = 0.031). Only Anti-
HBs, hematocrit, hemoglobin and ferritin titers were
significantly different during the analysis period (p?
< 0.001, p¥=0.001, p® = 0.004, p*» = 0.037, respec-
tively). Additionally, only Anti-HBs titers were signif-
icantly different (p® < 0.001) among groups. Finally,
only Anti-HBs titer and urea levels significantly dif-
fered (p“ < 0.001 and p™ = 0.035, respectively). In
the IM group, 10 (62.5 %) patients achieved protec-
tive titers of Anti-HBs (310 UI/mL), while only two
(13.3%) patients in ID group reached acceptable titer.
The evolution of Anti-HBs titers along the observa-
tion period, per group, is shown in the Figure 1. The
responses significantly differed from the third to the
sixth month.
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Table 1 LABORATORY DETERMINATIONS (N = 17)
Intramuscular (n = 9) Intradermic (n = 8)

Variable Initial 6 mounth Initial 6 mounth p™ p®@ p® p“
Albumina (mg/dL) 3.7+0.2 3.8+03 36+04 3.9+0.8 0.867 0376 0.659 0.867
ALT (U/N) 22+ 6 23+9 18+6 20+ 8 0.290 0433 0.608 0.290
Anti-HBs (Ul/mL) 2 (2-3) 248 (5-1000) 2 (1-2) 2 (1-22) 0.423 < 0.001 <0.001 <0.001
AST (U/) 18+6 23 +1 14 +9 16+9 0.090 0.131 0.522  0.090
Ferritin (pg/dL) 301 (36-1115) 598 (323-1484) 198 (114-651) 444 (135-844) 0.139  0.037 0.733  0.212
Hb (mg/dL) 77 +2.0 1M1.3+£23 83+15 9.7+20 0.253  0.001 0.089 0.482
Ht (%) 24 + 6 33+6 27 +5 31+6 0.805 0.004 0.187 0.792
KtV 1.31 £ 0.20 1.20 £ 0.10 1.20 + 0.30 1.30 £ 0.50 0.395 0.736 0.132 0.810
Leucocytes (x 10%/uL) 83+35 6.7 12 78 +2.6 77 £ 15 0.084 0.31 0.370 0.748
CRP (mg/dL) 2.8(0.17-11.2) 0.4 (0.3-6.0) 4.4 (0.3-11.5) 5.5(0.2-19.4) 0.541 0.482 0.226 041
Urea (mg/dL) 124 + 22 122 + 34 165 + 100 150 + 52 0.031 0523 0.636 0.035

Data are presented as mean =+ standard deviation or median (interquartile range). p(1): Student's t test or Mann-Whitney U test for initial
differences between groups; p(2) Repeated measures ANOVA for same group changes over time; p(3): Between groups over time; p(4):
Between groups at study’'s mean point; Anti-HBs: Hepatitis B surface antibody; ALT: Alanine-transferase; AST: Aspartate-transferase; Hb:
Hemoglobin; Ht: Hematocrit; Kt/V: Normalized dialysis clearance; CRP: C-reactive protein.

Figure 1. Immune response to intramuscular or
intradermal vaccine inoculation.
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Reprinted from Medeiros et al. Intramuscular or intradermal hepatitis B
vaccine administration in hemodialysis patients? Am J Kidney Dis 2009;
54:981-982, with permission from Elsevier.

Discussion

The elicited anti-HBs titers were significantly differ-
ent in response to HB vaccine administration by IM
or by ID route. The effect favoring the IM group was
evidenced early in the course of the study. After an in-
terim analysis, the Safety Monitoring Committee sug-
gested interrupting the trial. The IM vaccine adminis-
tration immunized almost two-thirds of the exposed

patients, a result similar to that obtained in healthy
populations.®® Yet the ID administration was effec-
tive in only a minority of the inoculated individuals.
The results are at substantial discrepancy with previ-
ous studies.'>''2 However, a previous study compar-
ing IM ministration with ID inoculation of the vac-
cine demonstrated similar results.'® Yet the aggregate
ID antigen dose was higher than that devised for the
current study. Also, intradermal inoculation was ef-
fective in 94%, applying a larger vaccine dose (20 mg)
at shorter time intervals (6 doses/week)."* Different
possibilities might be considered to explain the dis-
parate response observed: diverse clinical conditions
or population characteristics, or different vaccine
doses. Only incident HD patients were included in
the current one — all patients were naive in regards
to HB vaccine. Even though initial Anti- HBs titers
were always lower than 10 UI/mL, they were signifi-
cantly higher in the IM group. The ID group patients
received a smaller vaccine dose and this might be one
of the limiting factors of the study. This group also
had higher urea levels than the IM, at the beginning,
remaining stable towards the end of the study. It has
been well known that ESRD individuals have lower
immunological responses- humoral and cellular- dys-
functional monocytes and polymorphs, besides higher
levels of interleukin-1 and tumor necrosis factor.>"
The significance of such data is not clear, since low-
er quantities of dialysis might be responsible for the
observed differences.'® Yet a measure of dialysis effi-
ciency — the Kt/V - did not reveal differences between

J Bras Nefrol 2011;33(1):29-33
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groups. Hemoglobin and hematocrit determinations
were lower in IM than in the ID group at the begin-
ning. A recent study suggested that patients with low-
er hemoglobin levels may have weaker immunologic
response to vaccines.®'” Nevertheless, the IM group
showed an average hemoglobin determination higher
than 11.0 g/dL at the end of the study, while the ID
did not reach such a level. Even if not significantly
different, increased levels of CRP, ferritin and a higher
number of patients using a central venous catheter as
vascular access in the ID group might imply a higher
inflammatory status - red blood cell counts may be
lower in presence of inflammation."”

Vaccine administered by the ID was less effective
than by the IM route. Nevertheless, lower doses of
ID vaccine have been effectively used in healthy sub-
jects. Additionally, it should not be overlooked that
adequate immune responses were induced by higher
doses of ID vaccine, or with more frequent doses.’
However, a majority of studies employed low ID vac-
cine doses.*'%!" A recent study demonstrated revac-
cination higher conversion rates, using the ID route,
in stable HD patients not responding to previous IM
vaccination.'® The current study is contrary to those
findings."” Such a difference might be attributed to
revaccination, against initial immunization, preva-
lent versus incident HD individuals, patients” clinical
condition, characteristics of the population at risk or,
perhaps, different vaccine application intervals and
doses. Inflammation might also have been a signifi-
cant confounding factor in the vaccine immune re-
sponse 2. Contrarily to previous studies that assessed
stable patients for a longer treatment period, the cur-
rent cohort was composed of incident patients. It is
not unconceivable that the early interruption of the
study blunted potential later responses. It is also pos-
sible that the reduced response to ID inoculation was
due to multiple factors, including the occurrence of
inflammation.

In conclusion, monthly administration of ID HB
vaccine to incident HD patients was significantly less
effective than IM inoculation.
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