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This stuay was aimed at assessing the anti-HBs persistenc

. i | G5 teenagers MEmory, ong-e
agzinst hiepatitis 3 in healthy individuals primead as infants or gauiescentds. WedeTrO(.:l:rc;itjt;? e i v )
&S ! 5 o _ o aeC s adoles . Al vatanees
o i A ounc adults (Group B; vaccinated d BUREN
Grous A vaccinaiet ds .;WfantS, ana 409 y - ] . o7 Tasted TOF
\(we*”“ fﬁ”:"d for =~ti-HBs and anti-HBc antibod:es; those found z~7i-HBC positive u'w.'F_;rf3 fu;tg S5
S o 0 v Dawd : _ e ) "L -H3c e, &
HR:Ac eng HBY DA, Bight individuals belonging to Group B Weoe gOSTS/iqflo:v:?;coﬁsider:ﬁ ~raTante:
ias T - ~aivcis, indivi ith anti-H3s concentration > U m '_ s
exciucGea from anaiysis. :ndividuals w  boocter d tecred 2
- _ —g er OSe an{j re o 1 AL v A
N Sy n <10 miU/ml were offerecC 2 DOOS _ i
whiie those with anti-HBs concentralio | ‘ 0 miU/ml (48.9% in Grous A vs 87 5%
o~ = 234 irdivs nti-HBs concentrations > 310 miu/m : .- |
ater. Cverall 67.9% individuals showed a | - : - ~oe D oths
 Crolo B p . 0.00%). Tre antibody geometric mean concentration (GMC) was higher in Grous = e
T A wa bt g W fe b

m m | Vith anti-rios
Grouo A 11025 mil/ | vs 69 miU/ml; p < G.001). When hocsied, 94.2% of vacanees w L-eis
L-h...-" Ly 5, . HE -

- i onse. PCs-50
~19 mi/ml beicaging to Group A and 94.7% 0 Group B showel an anamnestulz ;esp{_ e ; o
N PRI R e . - Ll — P i.De) .
GN.Cs were simiar in both groups (477.9 miL/ml for Group A /3 ,;]O*OEml‘U/m f?;:ms gv T,'é%ﬁiegreﬁ.;c
e T T . ) * l2ast 18-19 y after :ramunization OF lhia ¢ 2COIESCENLS
runoiccical memory persists for at e S < time. but adds .
ATy ~ourse of vaccination. Thus, booster doses are 0. needed at this time,
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GELEL Ly lipeimiive ofve ' Id adol 3 dults.*® However, e anii-rils antoOdy Cumivel-toantss
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memory can persist beyond the loss of circulating antibody
providing long-term protechion. Thus, despite the loss of anti-
body many vaccinated individuals maintain active 1mmune
memory and show & strong anamnestic response following a
booster dose of vaccine (tiie so-called boostability) given up 1o
20-25 y.ﬁ' 2 ixawever other studies, mainly coducted 1 Asi-
Jlic countries, indicate that immune memory starts {0 wane
during the second decade after vaccination still arising the
question whether therc 18 a need of a booster dose to maintain

e G i 13,14
long-term immurity.

antibody znd immunce memory in a cohort of teenagers vaccl-
nated ss infants and in a cohort of young adults vaccinated as

Resuiis

As showr in Fig. !, the population enrolled in this study (n =
814) consisted of a cohort of 405 teenagers (Group A: median
age 19 vears, range 18-20 years; 44% males, 56% females) vacci-
nated as infants «nd 2 corort of 409 adults (Group b: median
age 29 years, range 27-51 years; 62% males, 38% females) vacc-
nated zs zdoiescents. Fight vaccines, all belonging to Group B
(8/405 or 2.0%), were founc anti-HBc antibody positive but neg-

-

ative for both HBESAEZ -nd HBV DNA and were excluded trom
X

further data analysis; il but one had anti-HBs = 10 mIU/ml.

814
Subjects enrolied

-- Group A:
405 teenagers vaccinated
.; as infants
?TM

198
'48.9%)

;- anti-HBs
L 210 mi/mi

(94.2%)
anti-HBs
210 miU;’rni

;

rofile

I lli"-':.'lllnl
(M R W 1

U.]'
L

Figure ~.

s

=

=rod as adolescents

VaCcCiT

The proportion of vaccinees showing srolective concentraltion
of anti-HBs (> 10 mIU/mi) 18-19 y alter priiary V&CCINation was
higher among Group B than among Group A {249/401 or 87.U% Vs
:98/405 or 48.9%, » < 0.001) {Tabie 1} & Che same way the ani-
cody GMC was significantly nigner i voung adults compared
with teenagers (102.5 U mt vs 6.9 miU/mi, o < G010 The pro-
sortion of those with ntbodies beiow the detecticn mit
‘< 2 mIU/ml) was higher among Group A than amoby Group B
(102/405 or 25.2% vs 16/461 o1 407, P < G601

One hundred seventy cne (82.6%) of the vaccine CiDienits
with antibody below 10 miU/mi beionging . " :
(36.5%) of those belonging o Group 5 had 2 challenge dose of
vaccine, while 36 (17.4%) of the former group and 33 {53.5%)

of the latter declined partic:patioin (b The prooortion of

saccinees who had an anamnestic 1espinse (O L ASTET WEE Sirni-
i

iar in the 2 groups (161/171 or 54 2% in Group A vs 18/19 or

3- 710 mIU/ml, p = n.s.j. In DGR Zroups, bost-booster anti-
body concentrations were Ligher amnong those with pre-DoUse
-atibody within 2 miU/53 anc 9.9 iU/ mi then emong those
with values below 2 mIU/mi (cetection i) {Tables 2 end 3.

No serious adverse events were reporied after bOOSUnE,

Six of 10 (60.0%) vaccinees of Group A Wne maintained anti-
7Bs below 10 mIU/ml after booster agreed to nave 2 additional
Zoses of vaccine, while % (20 (0% refused farther vaccinallon.

(13%}
anti-HBs
<10 mitd/mi

(94.7%)

anti-HBs
>10 miU/mil

(S.3%)
: anti-Hes
L <10 milimi J

1
{100%}
refused |
. aﬂdtinna! dOSES

-------------------------------------------------



Table 1. Anti-=25 concenation {miU/mi) in Group A and Group B, 18-19y after
the ;::nrur‘f“T y course of vaccination.

—E—T—T L T, T w rarinlr-=-y ¥ 'y — el ™ - =y -

anti-k&¢ "'*’n U;mf) Sroup A Ino—= 405) n. (%) Group B {n == 401) n. {%)

— Serwreer TR Al Y - ———L o T — e r——T— y el — L T M T E—r— —

< 2 102 (25.2) 16 (4.0)

2 —-95 105 {25.9) 36 {9.0)

Subtotal 10 267 {(51.1) 52 {13.0)
10 - 100G 150 {37.0) 114 {28.4)
100.7 ~ 1604 45 {(11.1) 174 {43 .4)
= 100C 3 (0.7) a1 (15.2)
Subtotal = 11 198 (48.9) 49 (87.0)

GMC (95% ) 6.9 {(5.4-8.8) 102.5

- P r L r PR ——— — e

(83.6—125.7)

Table 2. Anti-HBs concentration after booster vaccination in teenagers (Group A)
with non-srotective leve! of antibodies (f* 10 mlU/ml) at enroilment.
pGS’E bﬁoster antl- HBS {m.’U/mI)
pre-booster =10 16-100 100.1-1000 =1000 Total GMC
anti-HSs (miit/mll . %) n. (%) n. {9%0) n. (%} n. rnIUKmI
< 7767 24 (270) 40 (44.9) 18 (20.2} 89 180.4
2-9.9 5 (5.7 2 2.4) 31 {(37.8) 46 (56.1) 82 1375.3
Total WG (5.8) 26(15.2) 64 (374} 171 477.9

71 {41.5)

el R ek el -2 i - k ey eyt k™Y i el b —

The same -*"'?ﬂcisi(}ﬂ was taken by the only one vaccinee of Group
B who did not show & post-booster anamnestic response. One-
three months after completion of their second cycle of vaccina-
56.7%) veccinees developed antibody concentrations
orcater thar 106 miTU/ml and 2 (33.3%) vaccinees developed

antibody ranging Setween 1Y and 100 mIU/m] (Table 4).

flon, <

Discuss:on

I’-l'

This study shows that at 18-19 y distance from primary vacci-
natior:, the oroportion of vaccinees with seroprotective concen-
trafions i?j 0 nli:f 1) of anti-HBs antibody as well as the
antibcdy GMCs are significantly higher among those vaccl-
nated as aflc}lesc nts than among those vaccinated as infants.
This finding conirms

from a study perior cd in Italy showing a more rapid anti-
HBs antibody dec..z.m, .1 children vaccinated in the first year of
age compared with Air Force recruits vaccinated at 12 y ot age
over 10 v atter prirnary vaccination series. > A body of evidence
indicates tnat the xinetics of antibody decay ard thus the per-
sistence of zntibogy over dime strongly depends on the magni-
ude of the peek antibody level achieved after primary
immunizaiion. In other words, the higher is the antibody con-
centreiion developed zfter a primary vaccinat:on course, the

longer is the serclogical auration of antibody. Other factors

Table 3. Anti-HBs conceniration after booster vaccination in young adults {Group
B) with rnor-orotective ievel of anttbodies ({ 10 mlU/rni) at ewollment

= . P M L i aim a—— ekl
W T Lo ™ o - T —r——

r::c:st b{mster anti- HBS (mlb/ml)

M Ry

Total

pre-bcoster 250 16-100 100.1-1000 =>1000 GMC

anti-B8s (mil/ml) o 19%; n. (%] n. (%) N, (%, n. milJ/ml
< 2 200 1 (20.0; 3 {60.0) 0 {0.0; 5 159.0
2-9.9 CI{GGY 1 7T) 6 (42.9 7 (50.C) 14 1211.7
Total HES T 2 {10.5) 9 (47 .4) 770.0

7 (36.8) 19
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“able 4. Anti-HBs response after compietion of & seConc course St vaccinagen in b
leenagers.
host-booster anti-HBs  anti-mos 1-3 monthe after the thirg Cose

Subject n. (fT U/mf) imili/rl)

] 0.0 18,7

2 0.0 /8.5

3 2.9 196.0

4 4.3 S0z

5 5.4 577G

6 5.8 2344

which may play a crucia. role ir: favoring high :f}* ;Lnah
-ntibody concentrations 2anc ' ‘

include host genetic factors, age at vaccinalion. a ld VaACCin
16 . . . ' . o o~ r
dosage. '7 Therefore, vaccination during the nrst year ot iife

when the immune system is still on the path of 1is
and the administration of !
with the higher aduit cosages gﬂfﬁﬂ o the adolescents, ray

explain the differences i the lonig-term persisience of anitinGay

~ver the level corsidered protective bewween the 2 groups of
vaccinees. Possible development of natural '*'m;,:s:icr FeSDCTISES

H L e. Increases 1n antl- HBs concentratnion sithout revaccination
and no appearance of anti-FHB¢), that are e_hplpas ed {o be more

requent during the adulthood when risk 0
becomes higher, might be cne ol the causes o7 e
‘onged persistence of ant-H3s in Croup & than in Group A :n
‘his context, the 8 benign breakihirough infections (ant-1i3¢
sositivity without HBsAg ana/or fA5V i_}i\'ﬁ_}} i cetected
=mong vaccinees of Group £ seem 16 support, al :2ast 1o & tois
tain degree, this hypothesis. A

iack of serological data conceraing the POS-primung antihed

TS TN O6 ThiS staedy 1S 14

h.r-ll-lﬂ

’ ' P - T q\ﬁ - ” 1 = -
~oncentrations. However, sit.ce there is strong evicence tnat

y

‘he post-vaccination rates of serGCOnVErsiOn I ha:;'..hﬂ,* —nildren
: GC%,

2nd young adults are close o
~bsence of antibocy 1n & P oportion of vaccinees s

L LUCh Mor
“Kely due to its loss over timie ratner than o4 nEn-7esponsives
ness to the primary series of vaccinaron.

Of importance, most of vaccinzied individuals (either of
Group A or Group B) with anti-&ibs ant AU
1l who were given a osocsier
immune memory showing a ‘tmng An2Mmnesiic responss wie
boosted with a dose of vac | ‘
with similar proportion o1 I'ﬁﬁ?{ﬂlﬁe"i‘ﬂ 21
cTOUpS.

This study, in agreement with daia from other observa-
sonal studies, shows that the immuncio
“IBsAg can persist beycnd the ume 2t which anii-HiBs ant-
>ody disappears, and thus boosier ¢ '
-”his time to retain pro:e;;;t@, soainst acute disease and the

i1 vaccine 1ec1p1ents who lost anti-HBs antiboay 30 vy alte
orimary vaccination. Hlowever 5 *
oerformed in Asiatic COUNITIES, a;m;cm
memory tends to rapicly Wane &
. . 22-26

DOSt-vaccinaton.

Further long-term fcliow up stucies are
cnderstand the meaning of the 10ss Of POST-DOOSTEY anarmnestc
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Mater:iz! zrnnd metnods
Study participaris

Enrolirent took place from 2010 to 2011, The study popula-
tion consisied of » cohort of teenagers vaccirated as infants
(Grous A: median posi-priming follow up: 19 years) and of a
cohort of mung adults vaccinated against hepatitis B as 12-

year-oid adoiescents {Group B; median post-priming follow up:

18 years). Accoraing to the Italian schedules of vaccination,
nfante received 3 sediatric doses of monovalent recombinant

pl
hepatitis B vaccine (either Engerix-B or Recombivax HB) given

at 3, 5 and .1 montns of age, while adolescents were given 3
adult doses of the same 2 vaccines at 0, 1 and 6 months. In this
study no comparison bDetween vaccines was cone since they
were consicered similarly safe and immunogenic and both rec-
ommended by our Ministry of Health.

For cach participant, proper completion of the vaccination
schedu..s was assessed by checking the vaccination registries or
the individual vaccination certificates. At enrollment, all partic-
ipants were in good health, none reported a nistory or pre-
sentec signs Or sy pIoms of hepatitis and none was born to an
HBsAg¢

tive ol
or acquired immune disorders, allergy to any component of the

=l
O
s

..-—-"

~ev Exclusion criteria included congemtal

vaccine used for hoosting and having receivec extra doses of

ter priming. This study was approved by
5f the University of Milan.

hepatiiis

S vaceine as
Faln

the Ethic Comm:tiee

Procecliires anG Zeiinitlon

At enrcilinen, all vaccinees were tested for anti-H3s antibody con-
centrazicn and the o

- esence of antibody to hepatitis B core antigen
(anti-F 3¢, using comnercially available assays (AxSYM AUSAB
and CORE, Abbet Paric, IL, USA). Vaccinees fourd anti-HBc pos-
itive vrere further tested for hepatitis B surface antigen (HBsAg
AxSYMS, anc for ! ""‘% 7 DN A using the TagMan EBV test (Roche,

Brancrww:} NJ, USA . As reported by the manufacturer's instruc-
tions, e klm:"ltltm-a - measurement of AXSYM AUSAD assay was
ranging between 2- 1600 mIU/ml. Thus, to obtain the final concen-
tratior,, samples with anti-HBs > 1000 miU/m] were diluted.

Accorcing G an aigorithm previously reported, .ndividuals with

anti- “r:.:s > 10 m: U/l were considered immune, whereas those

N

with antsoay
&l 'l-.-.-l-n-_-"""-...-""'l—--ll'l"

vaccine {(either Engerix B oy HBVAXPRO) and retested 2 weeks

l:- A . '{_T o

A vise in anti-FRs concentration to at least 10 miU/ml was
regard et s @ positive snamiiestic response. Vaccinees whose anti-
svel remained below 10 mIU/ml were offered 2 additional

r-i
B

doses ~f veccine al i -nd 4 months after boosier, and retested

-3 monoas atter we third cose.

In :his study, 2 © ﬁvign breakthrough infect:on was defined
as the presence of anti-H3c¢ in absence of H3sAg and HBV

DNA.

Statisrica! znalysis

Anti—HBa

uSIHg vl ;L STe Nt pafh*ﬂ'-

was assigec to eucw the calculation of geometric mean con
centraticons GI\/’;C::;}. Difﬁ.‘:rences in frequency were detected

< 15 miJ/mi were given an adult booster dose of

~~ncenirations were compared between groups by
cric Mann-Whitney U-test. In the case of
undeteciibic corcenisation, an arbitrary value of 0.05 mIU/ml

with the chi-square test or Fisher exact test wnen
nd regarded p < 0.05 as significant. Nmnen

?_}.L{.rh.eb".gﬂ A 3

—

-
dence intervals (95% CI) were also caiculated if eppropriate. All
statistical analysis was conducted using STATA statistical

ware version 3.1.
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