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# # 5474143030 : MAJOR MEDICINE (INFECTIOUS DISEASE)

KEYWORDS : HEPATITIS B/ HIV / VACCINE / CD4
PITAKS DETPORNTEWAN : A COMPARISON OF IMMUNOLOGICAL RESPONSE TO HEPATITIS B VACCINATION
IN HIV-INFECTED PATIENTS WITH VIROLOGICAL RESPONSE TO HIGHLY ACTIVE ANTIRETROVIRAL
THERAPY BETWEEN CD4 COUNT OF MORE THAN 200 TO 350 VERSUS CD4 COUNT MORE THAN 350 CELLS/
CU.MM. ADVISOR : PROF. CHUSANA SUANDKRATAY, Ph.D., 77 pp.

There was a high prevalence of chronic hepatitis B co-infection among HIV-infected patients. These patients also had
approximately 8-fold higher in liver-related mortality than those who did not have hepatitis B co-infection. Hepatitis B infection is
a preventable disease. Many treatment guidelines for HIV-infected patients recommended hepatitis B immunization in every HIV-
infected person who has immunological response to anti-retroviral therapy, but did not mention which CD4 level will show the
best immune response to hepatitis B vaccine.

Methods From May 2012 to April 2013, in King Chulalongkorn Memorial Hospital, we conducted a prospective non-
randomized study to compare immune response in HIV-infected patients with virological response to highly active antiretroviral
therapy between CD4 count of more than 200 to 350 versus CD4 count more than 350 cell/cu.mm. Three doses of hepatitis B
vaccine were given at 0, 1, and 6 months. Immunological response to hepatitis B vaccine was defined by anti-HBs level more than
10 IU/1 at 1 month after completion of vaccination.

Results Of 83 HIV-infected patients with mean CD4 count 469.7+232.5 cells/cu.mm had 73.5% overall response rate
to hepatitis B vaccination. There were 33 patients (39.8%) whose anti-HBs reach more than 1,000 U/l in this group. Of 48
patients who had CD4 count 595.4+233.5 cells/cu.mm, 38 patients (79.2%) had anti-HBs more than 10 [U/I regarded as vaccine
responder. Of 35 patients who had CD4 count 297.3£45.7 cells/cu.mm, 23 patients (65.7%) were vaccine responder. There was no
statistical significance among these groups (P=0.21). At the time of completion of vaccination, of 65 patients (80%) who had CD4
cell counts of more than 200 to 350 cells/ cu.mm, 52 (80%) had anti-HBs more than 10 IU. Of 18 patients who had CD4 cell
counts more than 350 cells/ cu.mm, 9 (50%) were hepatitis B responders. Both groups were different with statistical significant
(P=0.016). In subgroup analysis of patients who had CD4 cell counts of more than 200 to 350 cells/ cu.mm and had response to
hepatitis B vaccine, 14 of 30 (60.9%) had gained CD4 cell counts to more than 350 cells/ cu.mm. And of 12 patients, 8 (66.7%)
who had no response to vaccine, still had CD4 cell counts of less than 350 cells/ cu.mm.

Conclusion To our knowledge, this is the first prospective study comparing immunological response to hepatitis B
vaccination among HIV-infected patients between CD4 lower and higher than 350 cells/cu.mm. Even though there was no
statistical significance, the better immune response seems to be in the higher CD4 group. This study supports data that suggest
giving hepatitis B vaccine to patients who had CD4 more than 200 cells/ cu.mm. Among patients who had CD4 cell counts of
more than 200 to 350 cells/ cu.mm, hepatitis B vaccine response rate might be better in patients whose CD4 cell counts trend to

increase up to more than 350 cells/ cu.mm.

Department : Medicine Student’s Signature

Field of Study : ___ Medicine Advisor’s Signature

Academic Year: 2012
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Host Factors

Cell-mediated immunity
Cytotoxic T cells

T-helper cell response

Humoral immunity
Local factors
STDs and cytokine milieu
Mucosal cytotoxic T lymphocytes
and antibodies
Dendritic cells

Chemokine receptors
CCR5-A32

CCR2-Vedl
CCR5 promoter polymorphisms

Chemokines
SDF-1 3'e
Cytokines

Other soluble factors

Other genetic factors
HLA alleles
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Effects on HIV Transmission and Disease Progression

Eliminate virions and virus-infected cells; play prominent role in initial control of viremia,
slowing of disease progression, and perhaps prevention of infection

Preservation of this response may be vital to preservation of cytotoxic T lymphocyte
response, and its importance provides theoretic rationale for early treatment

Role in prevention and control of disease progression is unclear

May upregulate HIV replication
Role in prevention of transmission and disease progression is unclear

Facilitate HIV infection of T cells by capturing and transporting HIV to lymph nodes and
activating T cells

Homozygosity for this deletion is associated with decreased susceptibility to R5 virus
infection; heterozygosity is associated with delayed progression to disease

Heterozygosity is associated with delayed progression to disease

Several genetic polymorphisms that may affect transmission or disease progression have
been identified—for example, 59029-G homozygosity is associated with slower
progression, and 59356-T homozygosity is associated with increased perinatal
transmission

Homozygosity may be associated with delayed progression to disease
Complex interplay of stimulatory and inhibitory cytokines affects HIV replication
Inhibit HIV replication in a noncytotoxic manner

Certain alleles are associated with differing susceptibilities to infection and rates of disease
progression
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ThSadusnauiinganiy subtype tazminsz1eal lunidana o veslan (21)

Genotypes Distribution Comments
A North America More sensitive to interferon
Europe
India, Africa
B East Asia Select pre-core mutants
frequently
C East Asia Faster progression to liver
cirrhosis
North America Higher incidence of
hepatocellular carcinoma
D South Europe Select pre-core mutants
frequently
Russia Less sensitive to interferon
E West and
South Africa
F South and
Central America
Alaska

USA and France
South America

Io
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ﬂ'luEl']iJLLaZLﬂﬂ‘!“VIﬂ'l‘i')u%ﬂflulﬁ'iﬁﬁﬂ’é)ﬂlﬁﬂﬁ (28)

Definitions

Chronic hepatitis B — Chronic necroinflammatory disease of the liver caused
by persistent infection with hepatitis B virus. Chronic hepatitis B can
be subdivided into HBeAg positive and HBeAg negative chronic
hepatitis B.

Inactive HBsAg carrier state — Persistent HBV infection of the liver without
significant, ongoing necroinflammatory disease.

Resolved hepatitis B — Previous HBV infection without further virologic,
biochemical or histological evidence of active virus infection or
disease.

Acute exacerbation or flare of hepatitis B — Intermittent elevations of
aminotransferase activity to more than 10 times the upper limit of
normal and more than twice the baseline value.

Reactivation of hepatitis B — Reappearance of active necroinflammatory
disease of the liver in a person known to have the inactive HBsAg
carrier state or resolved hepatitis B.

HBeAg clearance — Loss of HBeAg in a person who was previously HBeAg
positive.

HBeAg seroconversion — Loss of HBeAg and detection of anti-HBe in a
person who was previously HBeAg positive and anti-HBe negative.
HBeAg reversion — Reappearance of HBeAg in a person who was previously

HBeAg negative, anti-HBe positive.
Diagnostic criteria
Chronic hepatitis B
1. HBsAg-positive =6 months
2. Serum HBV DNA =20,000 1U/mL (10°copies/mL), lower values 2,000-
20,000 1U/mL (10*-10° copies/mL) are often seen in HBeAg-negative
chronic hepatitis B
3. Persistent or intermittent elevation in ALT/AST levels
4. Liver biopsy showing chronic hepatitis with moderate or severe
necroinflammation

Inactive HBsAg carrier state

1. HBsAg-positive =6 months

2. HBeAg-, anti-HBe+

3. Serum HBV DNA <2,000 IU/mL

4. Persistently normal ALT/AST levels

5. Liver biopsy confirms absence of significant hepatitis
Resolved hepatitis B

1. Previous known history of acute or chronic hepatitis B or the presence

of anti-HBc = anti-HBs

2. HBsAg—

3. Undetectable serum HBV DNA*

4. Normal ALT levels

*Very low levels may be detectable using sensitive PCR assays.
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m‘mﬁ 2.4 mmﬂawauauamuuazuauam?mm"lﬁaﬁué”ﬂmuﬁ (29)
Serologic marker
Total

HBsAg anti-HBc? anti-HBc Anti-HBsY Interpretation

- - - - Never infecied

1% - - - Earty acute infection; transient (up 10 18 days) afer vaccnation

- - - - Acufte infection

- - . - A Acute resoiving infecson

- . - - Recovered from past infection and immune

+ + - - Cryonic infection

- - - - False-postive (i 2., susceptible). past infection; “Tow-level”
chronic infection; ™ or passive transfer of anti-HBC to infant
born ©© HEsAg-positive mother

- - - - Immune ¥ concentration i3 210 milliml. 3%er vacone seres
completion.*** passive transfer after hepatits B immune
globulin administration

* Hepattis B surface antigen

¥ Antibody to hepatitis B core antigen

$ Immunogiobulin M

9 Antibody to HB3AQ

** Negatve est resut

1t Positive test result

¥ To ensure that an HBsAQ-postive test result is not a false-positive. samples with reactve HBSAg results should be tested with a licensed neutralzing
confirmatory test if recormmended in the manufacturer's package noert

T Persons positive only for anti-HSc are unlikely to be infectious except under unusual croumstances in which they are the source for direct percutane-
Ous exposure of susceptidie recipents 10 Rrge quantites of virus (o.g., Blood transiusion or organ transplant)

*** Milli-international units per milliiter

=~
AITNN 2.5

o = 4 [ 91 v v W =W o @ a A [
oanmadesiaaie lsaduludihehiadvonauiiswny hiaes ledfisunuau

H Y
Unauazdihenaame lhimiosriamed (5)

HIV-1 HBsAg Person

years

- - 31366
- + 1318
+ - 20605
+ - 1834
Overall 55123

Deaths from Liver mortality p
liver disease (n) per 1000
person years

0] 0-0 Reference
1 0-8 0-04
35 1.7 <0-0001
26 14.2 <0-0001
62 1-1 -
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mswn 26  Aazuhigdusnauinlasumsvansideuld s ud g (29)

Single-antigen vaccine Combination vaccine
Recombivax HE® Engerix-B2 Tweinrix®ts
Dose Val. Dose Val. Dose Vil
Group (gt (mL) (gl (mL) (g (mL)
Adults (aged >20 years) 10 10 20 1.0 20 1.0
Hermodialysis patients and other immunocompromised
persons aged =20 yrs 40 1.0 401 2.0 NAS HA

* Merck & Co., Inc,, Whitehouse Station, New Jersey

1 GlaxoSmithkJine Biologicals, Rixensart, Belgium.

§ Combined hepafitis A and hepatitis B vaccine, recommended for persons aged =18 years who are at increased risk for both hepatitis B virus and

hepaltitis A virus infections.

1 Recombinant hepatitis B surface antigen protein dose.

** Diahysis formulation administened on a 3-dose schedule a1 0_ 1, and 6 months.
t+ Two 1.0-mL doses adminisiened in 1 or 2 injections on a 4-dose schedule at 0. 1. 2. and 6 manths,
& Not applicable.

A o A ' A o q Yy 1 ' a2 o A v o o ~
ANTNNN 2.7 ﬁﬁ]ﬁ]ﬂlﬁﬂ\?@']\i 9 mﬂ11ﬁ1u@]@ﬂﬁu@\1ﬁ@ﬂ’ﬁﬂﬂ']ﬂ%uhljﬁﬁﬁﬂﬂﬂlﬁﬂﬂ (35)

Nonresponse to

vaccination® Relative

Risk factor Number No. (%) risk 95% CI
Gender

Female 1.335 141 (10.6) Ref

Male 416 72 (17.3) 1.6 (1.3.2.1)
Obese

No 1.207 121 (10.0) Ref

Yes 523 84 (16.1) 1.6 (1.2,2.0)
Positive smoking status

No 1,220 117 (9.6) Ref

Yes 524 95 (18.1) 1.9 (1.5,2.4)
Age (years)

<40 827 62 (7.5) Ref

=40 927 150 (16.2) 2.2 (1.2,2.0)
Presence of a chronic disease

No 1,528 159 (10.4) Ref

Yes 237 54 (22.7) 2.2 (1.7,2.9)

“And-HBs <10 mIU/ml afier three doses of hepatitis B vaccine.
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A v 9 %’ Y] 1 1 v A (2 v v S
MITNN 2.8 ﬁ%ﬁ]ElﬂTL!@18!&’513”11114!ﬂﬁf]ﬂ']ﬁﬂf]ﬂﬁu@ﬂﬂ@')ﬂ‘ﬁfullﬁ)iﬁﬁ‘U@ﬂLﬁ‘U‘U (1) (39)

Recombivax HB Recipients Engerix-B Recipients
n=426 =169)
Risk Factort I AR (95% CI) P I ! RR (95% Cl) P I
Male gender 1.4 (0.7-3.0) 32 4.5(1.1-17.5) 03
Positive smoking status 35(1.8-6.7) .0002 0.8 (0.1-4.2) .75
Age, y (compared with
age 25 y as baseline) .01 71
35 1.4(1.1-1.9) 1.1 (0.6-2.1)
45 2.1(1.2-3.8) 1.3 (0.4-4.4)
55 3.0(1.3-7.4) 1.4 (0.2-9.4)
65 4.4{1.4-14.3) 1.6 {0.1-19.8)
Body mass index (compared
with 22 as baseling) .0002 .58
25 1.3(1.1-1.6) 1.1 (0.8-1.6)
30 21(1.4-32) 1.3 (0.5-3.6)
35 3.4 (1.8-6.6) 1.6 (0.3-8.0)
40 55 (2.2-13.7) 1.9 (0.2-17.9)
45 8.8 (2.8-25.4) 2.3 (0.1-40.0)

L P aN &L WW s ]
*Oniy includes workers who recsived their third dose of vaccine 5 to 6.9 months after their first dose. RR indicates

relative risk; and Cl, confidence interval.

tMultiple logistic regression was used to examine the independent contribution of each potential risk factor.
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13190 2.9 ﬂ%ﬁ]ElﬂTLl’EﬂEJ&Lﬁ%H'I“WL!ﬂﬂWi@]ﬁ]Uﬁu@ﬂﬁ@ﬂﬂ%’uul']iﬁﬂﬂ’é]ﬂlﬁﬂﬂ )4

|
Variable Adjusted OR (95% CI)* P

Age group, ¥ .00001
<30 1.0
30-39 1.9 (0.5-7.9)
40-49 5.4 (1.5-19.3)
50-60 8.2 (2.1-31.8)
>60 25.2 (5.3-120.6)
Smoking .0002
Never smoked 1.0
Ever smoked 3.2(1.7-6.1)
Body mass index .001
<25 1.0
25-29 0.9 (0.4-2.3)
30-35 1.1 (0.4-2.8)
>35 15.1 (3.2-71.9)

L NN ]
*Adjusted odds ratio (OR) of having a characteristic
among persons with inadequate antibody response to
hepatitis B surface antigen compared with reference
group (OR, 1.00). Cl indicates confidence interval.

A~ [ d’ A 1 1 [ [ v =
AT NN 2.10 19981599 HLA-DRBI ‘VHJNaﬁﬁ]ﬂﬁGIE]“]J’ﬁ‘Ll’ENG]E]’Jﬂclfu]lﬂiﬁﬁﬂﬁ)ﬂlﬁﬂﬂ (44)

1)
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Individual factors n Parameters from univariate analyses® Reduced multivariable model*
(covariates)

f £ SE Ji: pOR  95% CI f = SE P pOR  95% CI
<200 CD4+ T cells/pL® 27 269+ 048 <0.0001 007 0.03-0.18 —295 +£0.50 <0.0001 006 0.02-0.14
200450 CD4+ Teells/ul® 96  —1.01 £0.26 <0.001 0.36 0.22-0.61 —1.03+£0.27 <0.001 0.36 0.21-0.61
Individual HLA variants®
DRBI1*03 58 0584028 0.039 0.56 0.32-0.97 —0.67 £0.31 0.029 0.51 0.28-0.93
DRBI1*04 44 —0.61£031 0.054 0.55 0.35-1.01 NA NA
DRBI1*0701 56  —040+028 0.159 0.67 0.38-1.17 —0.68 £0.31 0.026 0.50 0.28-0.92
DRB1#0804 18 1.40 £ 048 0.003 4.06 1.59-1034 144+ 051 0.005 423 1.55-11.58
DRB1*15 55 049 +0.29 0.092 1.62 0.93-2.85 NA NA

* Univariate analyses correspond to tests for trend across three patient groups (HR, MR, and NR), while multivariable model highlights all inde-
pendent factors (with further statistical adjustments for potential confounding by age, ethnicity, and sex). NA not applicable (adjusted P > 0.050)

® As measured at baseline (time of enrollment). Patients with 450 CD4+ T cell counts/uL serve as the reference group
¢ Other variants are dismissed by univariate and multivariable analyses
¢ In these 55 patients, DRB1*15-DQB1*#06 is the only haplotype involving DRB1*15



A1319N 2.11

(33)

Y o

o 1T v A v v o ~ EA Aa A a a A 1
amimﬁ@muauammwu%imuamfmuiu@ﬂ’mmguﬂuﬂumﬂﬂmmma

Response rate”

Group (%)
Alcoholism 43-82
End-stage liver disease 44-54
End-stage kidney failure on S50-88
hemodialysis

HIV infection 24-43

Children with cancer on 67
chemotherapy

Adults with cancer on 73
chemotherapy

Advanced age 46
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A J @ = aa J 4
s 22 pentsznovuns lhimorloduaz 19955 luaaauybd (9)
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maturation
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31N 23 na lnmsdaie limoeslod luboyeiorzmanguaz e (12)

HIV-1 translocation through female epithelium
Columnar epithelium in rectum and en Vi

Tissue
macrophage

" Dendritic
cell

Tissue
macrophage

HIV-1 &
virions

X \ " Dendritic
: CUECDAT

Langerhans’ o & =
cell

Tissue
macrophage

Dendritic
cell

Tissue
macrophage

~ Dendritic

CD4 T cel cell

Langerhans’ el
cell
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ﬂﬁﬁ%mauaumﬁwiw T, cell, T, cell L1z antigen-presenting cell (13)

\\ gcna@}ﬁu| (
— - ]
/ Ad'HC N0 \_\/ /
Vlral epitope IL-2 Viral epitope — T
TCR // \ Antigen-presenting cell
= ':'___—\":E:I T-helper
g ) E Celj
°, (MHcn  [CDE _\_ /
] ——

|
p.

Antigen-presenting cell

[ k2
g 2.5 msauiulsanmenainsaaie saauenautReundy (21)
Acute
hepatitis B
Q5% -H.E_H.H.H 504
— T
. clearamce .
Anti-HBs P E—— .__  Chronic

Anti-HBc reactivatjon ~ HBsAg

a— L

Anti-HBe {4q-—-—-——- HBeAg ~ 30 years
~— clearance
/ Cirrhosis
-

Liver decompensation
HBV-DNA HBV-DNA s Liver cancer
neg pos

Immune response Immune tolerance
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v k4
sl 2.6 anwynvedlsn higausnaudiGesalunidas q (19)

Prevalence of
HBV infection

[] <2%
O 27%
B =%

= 1 ==

s 27 'eNﬁ'ﬂiznmmm'h%”Wﬁggzawi%ﬁﬁ“luwaﬁﬁu (26, 27)

/“ &

Vrion Incomplete
virus
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Natural Course of Chronic HBV Infection
SEAY
Anti-HBe
HBV DNA
ALT
Immune Immune  Inactive-carrier Reactivation
tolerance clearance state
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35

(1) azu

Acute ;
Syt (6 months) Chronic (years)
I HBeAg " anti-HBe
[HBeAg]| anti-HBe
_» HBsAg
/Total anti-HBc <
Total anti-HBc
HBsAg IgM anti-HBc
/anti-HBs
IgM anti-HBc
A L ri S /L
| | | | | | | | | L I 1 1 1 1 1 1 1 1 1 I i
0 4 8 12 16 20 24 28 32 36 52 100 0 4 812162024283236 52 Years
{ (% [ (9 [ . FIAL [y (%
31 2.10 niuaasensimsaalSuahigauonaul  (viral clearance) 1ugieiadn

3 s A Al o (A = [ =S
Nt Uy mwﬂwﬂ:}ﬂ"hiﬁmamﬁumammmﬂm (31)

HBYDNA

Hiv+

positivity
l%) 4.9
08|

0.7 |

0.5 +

0.4

0.3
0.2 +

01

L

20

10
TIME {months)

40

50

60
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U211 nanaasoasImsseadialudile higduonaul  Weunudihehiadusnand

saunuhsaesled (31)

Actuarial | HIV- patienls
survival

(%)

T

0.7
0.6
0.5
0.4
0.3F
0.2}
0.1

ﬁ i ] 1 1 1 L ] | i ] 1

g 10 20 30 40 50 &0 T0 80 90 100 110

T

T

HIV+ patients

Time {months]

t:' 1 Y d' = v A 3 U v IS
E‘II‘VI 2.12 ﬂﬁ@\illﬁﬂ\?ﬂﬁNﬂ?iuﬂﬁMTﬂLWﬂﬂﬂﬁﬂcﬁuqﬂﬁﬁﬁU@ﬂlﬁﬂﬂ (29)

1, and 6 months
1, and 4 months
2, and 4 months
1, 2, and 12 months'

* All schedules are applicable to single-antigen hepatitis B vaccines;
Twinrix® (c::umbj.necf heparitis A and heparitis ﬁvaccinejl may be
administered at 0, 1, and & months.

T A 4-dose schedule of Engerj:{-B"E“ is licensed for all age groups.
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A [ . v a2 o A < a
g‘]J‘VI 2.13 NIIIEAINITANAIVDITZAY anti-HBs Menainsaaliazuasy 3 iy luauilnd (37)

NUMBER OF PARTICIPANTS
519 420 329 208 34 345 383 319 193 167 94

100

SRU:
£5] 21-0.9
[] 10-48
Ej s0-90

g0

B8O

70

6C

50

40

30

PERCENT WITH ANTIBODY

20

8 12 16 20 24 30 36 (| 42 48 54 60
TIME (MONTHS)/ AFTER FIRST VACCINE DOSE
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tﬂ' A v A 2 % % = a =
gﬂﬂ 2.14 ﬂﬁW‘ILLﬁﬂ\?ﬂﬁ@l@ﬂﬁu@ﬂﬁﬂ’)ﬂcﬁuqﬁiﬁﬁﬂﬂﬂlﬁUUiuﬂuﬂﬂ@llﬂ%ﬂ‘UmﬂUﬁWNfJ'IEJ (35)
100 —
.. Engerix-B

2 90 S 9
S s
é Recombivax HB I
E 80 -
g
H
8
B 70 —
&
s
S
£
5 60 -
e
@

50 — T T T T T T T T 1 T

15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+
Age Group (years)
A [ U Y dy o Aa [ . J A 1w
E‘II‘VI 2.15 ﬂiTWLLﬁﬂQﬁﬂﬁﬂuﬂlﬂﬁﬁdﬂQﬂllﬁ??ﬂlﬁﬂﬁﬂﬂllﬁgﬂ‘ﬂ anti-HBs W10NN1MIanIny 10 IU

Apiaaans MONAINIIRAIATU recombinant 20 1uIATNTN (NN 1), AU recombinant 40

luTasnsu (nqu 2) wagiaGu plasma-derived 40 luTAsnSy (NGu 3) (48)

09

o8
(S/N710) Group 3

o6 Group # o

o4t Group o

Proportion

oz

OE 1 1 I 1 L i L i
40 80 120 18O . 200 240 280 320 380

o
bmenunizobion ¥ 1

Days
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s 2.16 na lnmsaeuauevesTzULNAUAUMENaINTRAIATU (51)

U Q

Antigen

NLRs, RLRs (1st signal)

TLRs
NLRs, RLRs

TLR9
(3rd signal)

Dendritic
cell B cell
Proliferation,
differentiation

Naive T cell ——

Proliferation,
differentiation

-secreting
plasma cells

memory T cells
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Immature B cell B cells

2

B cell

memory B cell

U 2.17 T¥aexlednumsulasuuasues B-cell (1) (52)
1
Bone marrow ! Periphery b Activated
i mature B cell
: .
!
i[a
i IRt iransilons) Naive mature /Ex’hausted tissue-like
i
i

——

Short-lived plasmablast

Ki-67+ CD20~
CDI0- CD21™
cD9*  CD7*

Ki-67- CDI0™
CD19' CD20~
CD21e» CD27*

€ Resting memory
B cell

HIV infection

1N 2.18 T¥aerlodnumsnasuuilaives B-cell (2) (52)
Proliferative response
to antigen ResSived
infection
—_—
Persistent
Naive B cell infection

* Shortened replication history

* Decreased immunoglobulin diversity

* Multiple inhibitory receptors
expressed

* Altered expression of
homing receptors

* Poor proliferative response

* Enriched for virus-specific response

Exhausted
B cell

Activated
B cell

Long-lived
plasma cell

Short-lived
plasmablast
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3 2.19 52A1 Hepatitis B-specific memory B-cell (HBMBC) ngnadimsnainsusouney

A ] ’J'Nﬂfjll high responder fTiJﬂq'N low responder (53)

150 p=0.03
g N=8, Median=54
& .
=
k=l
% 100
8
o]
- . N=7, Medan=20
S
g- 50 N=4, Median=16
3 A N=8, Median=0
v
E . u " -1 A
0 T - v . e —
High responders Low responders High responders  Low responders
L ] 1 J
HIV uninferted HIV inferted
311 2.20 nsmlunandasdnsimsasnausigiguiuae hiadusnauiludihoeyle3n

v ool A A 1 = 1 oA ] @ = A
TEAVLUALDDAVIINA 4 A4 ) mEmizvnnﬂTq3J1/1@1i’mW°uLl,azulmwu”him@%"l@ﬂumaﬂ (61)

O Viraemic

B Viral suppression®

% Vaccine responders

<100 101-200 >200
CD4 nadir
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T¥aduonieaull anti-HBs 110ANH30

WND 10 TU/Aaaans Menaimsnain®y Engerix B 20 lulasnsy, 40 lulasnsy wazindusiu

Twinrix (68)

511 2.22

U

0.80

0.60

0.40

Proportion of Subjects with HB,Ab 2 10 IU/mL

Week 28

Week 48

Study Week

—#—EngerixB%,20 mcg =M= Engerix B%, 40 mcg

Week72

-k Twinrix®

! 1 Y
nsmuaatfSana himeslodludoavesdilae 5 aunlimamvauve/5ua e

lwdeaszriumsaaiazu sadusneauil (72)

viral load (log10)

BL

M2 M3

Time

M4 M5 MBE
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Categories A 12 (34.3) 20 (41.7)
Categories B 11 (31.4) 12 (25)
Categories C 12 (34.2) 16 (33.3)
sEALTARRAITA 4
AURAY - cells/cu.mm (+ SD) 297.3 +45.7 595.4 +233.5 0.003
1WoSIdud - % (+ SD) 17.5 6.7 272+7.8 0.14
Y lsaeasled < 40 copies/ml 35 (100) 48 (100) 1.0
Tsndndoniolomaludn 0.91
Tsisne - $1u9u (%) 23 (65.7) 32 (66.7)
ulsa - U (%) 4(11.4) 8(16.7)
Aozl lanoafd - 119 (%) 4(11.4) 4(8.3)
3031 Pneumocystis - 914U (%) 4(11.4) 2(4.2)
Thsa emv - S (%) 0 (0) 1(2.1)
Kaposi sarcoma - 914U (%) 0 (0) 1(2.1)
Anti-HCV Ha1I0 - 911U (%) 1(2.9) 1(2.1) 0.67
ulaidunounaiadu
SGOT - IU/1 (+ SD) 28.6+12.0 282+ 11.4) 0.63
SGPT - IU/I (+ SD) 272 +15.5 30.9+13.5 0.89
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13190 4.2 ﬂlﬂyﬁllﬁﬂﬂElWHl.lhl’J’iﬁ‘llfN@jﬂ’)&lﬂ@uﬂﬁﬂﬂ?ﬂ%uhl"]iﬁﬂﬂ’ﬂﬂlﬁ‘u‘u

el flheitidiadenmdad fihefifviadonvnda4 P value
200-350 15adnegNUIAN 1NN 350 IBadAAD
Naauns gnInAniiaamng
(N =35) (N =48)
1@ 15e NRTIs* 0.95
TDF-based* - 31U (%) 27(77.1) 37(77.1)
d4T-based* - 1NUIU (%) 2(5.7) 3(6.2)
AZT-based* - 1TUIU (%) 5(14.3) 7 (14.6)
o 9 - NUIU (%) 1(2.9) 12.1)
@115 e NNRTIs* 0.59
EFV-based* - 91U (%) 26 (74.3) 34 (70.8)
NVP-based* - 114U (%) 5(14.3) 6 (12.5)
e I5e Pls* - U (%) 4(11.4) 8(16.7) 0.59
sroznan ldnd e - ifou 34 (12.5 - 55.5) 77.5(32.5 - 122.5) 0.003

(IQR)

*AZT = zidovudine, d4T = stavudine, EFV = efavirenz, NNRTIs = non-nucleoside reverse transcriptase
inhibitors, NRTIs = nucleoside reverse transcriptase inhibitors NVP = nevirapine, PIs = protease inhibitors,

TDF = tenofovir
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v A
INHU

Anti-HBs titer (IU/1) Riheifiia@oar@a 4  gihehiiviaidenv a4 P Value

200-350 1adnegnUIAn 119N 350 1vadaND

Naauns gnuaniiaamns
(N =35) (N =48)
Non-responders* - No. (%) 12 (34.3) 10 (20.8) 0.21
Responders - No. (%) 23 (65.7) 38(79.2) 0.38
AU 10 - 1,000 - U (%) 11 (47.8) 17 (44.7)
3EAU >1,000 - U (%) 12 (52.2) 21(55.3)

*Anti-HBs < 10 TU/l 8931314 non-responder

Y @

H a @ [l v v
GﬂiNﬁ 4.4 ﬂ’ljﬁa‘]Jﬁu@\isll@\i@,Nﬂ?Jﬂu 3¥AY  anti-HBs LL°]_|\1@WuﬁgﬂULiJﬂLa@ﬂm']jﬂ’]ﬂﬂa\?a@

v A
IAYUATU

< =

Al d Al
Anti-HBs titer (IU/1) Jihenfidiamenuida 4  AiheNiniaaeavda4 P Value

d d d
200-350 (5aanEgNINAN  31AAT 350 IBAGAD

Naauns gnuaniiaamuns
(N=18) (N = 65)
Non-responders* - No. (%) 9 (50) 13 (20) 0.016
Responders - No. (%) 9 (50) 52 (80) 0.03
3EAU 10 - 1,000 - 1UIU (%) 5(55.6) 23 (44.2)
32AU >1,000 - TIUIU (%) 4 (44.4) 29 (55.8)

*Anti-HBs < 10 1U/1 f9311)u non-responder
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= 9 & 91 = 1 oA '
AT NN 4.5 sllﬂﬁajlaﬂjllﬂel]@\iﬁﬂ']ﬂﬂ_r%ﬁ'llw]fl']_lig‘VifJ'Nﬂflu%ﬁﬂua‘u@\ulagquﬁﬂﬂﬁu’E)QGU@Q

ay o v = v A [ (g =
U uﬂﬁlﬂaﬂﬂﬁﬂﬂ’m"Huuhiﬁﬁﬁﬁlﬂlﬁﬂﬂ

diheilinevavesne  diheifineuauessie P Value

= w A =S w A
MINAINBY MINAINBU
(N=22) (N=61)

INAAE - INUIU (%) 12 (54.5) 26 (42.6) 0.45
91919y - 1 (£ SD) 39.0+95 402 +10.6 0.65
sTAUTAR0AUTA 4 noURATATU

ARAY - cells/cu.mm (+ SD) 409.9 + 163.0 4913 +250.6 0.16

I 4

1o51%UA - % (+ SD) 20.9+9.2 239+85 0.17
sTAUTAR0AUITA 4 HaIRaTATY
AT

ANNAY - cells/cu.mm (£ SD) 441.3 £162.9 549.2 +£258.0 0.07

- 4

1Wo51%UA - % (+ SD) 222+8.1 25.1+82 0.17

msilasunilasvesda 4 31.4+70.9 57.9 +134.4 0.38
a 49/ =S [
Msaaenle lonaluoas - 91U 6 (27.3) 22 (36.1) 0.36
(%)
Y Y [ A

syoza lmeau la¥a - ey (IQR) 33.5 (7 - 60) 64 (26.5 — 101.5) 0.09
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Case Record Form

A comparison of immunological response to hepatitis B vaccination in HIV-infected patients with CD4 of more than 200

cells/mm’ and more than 350 cells’/mm” and virological response to highly active antiretroviral therapy

HIV status before vaccination
5. HIV staging — CDC classification
|:| categories A
6. History of opportunistic infection
(1) Mycobacterial infection
[ ]T8
(2) Disseminated fungal infection
|:| Cryptococcosis
(3) Pneumocystis infection
(4) CNS toxoplasmosis
(5) CMV diseases
[ ] Retinitis

(6) Neoplasm —related HIV infection

1. Patient number

2. Gender |:| male |:| female

3. Year of birth Age years

4. Weight kg Height cm

|:| Categories B

[ ]mAc

|:| Histoplasmosis

|:| Pneumonia

|:| Categories C

[ ]others

|:| Penicilliosis

|:| Others

75

[JNHL__ []smT [ ] cA cervix [ ] others
(7) Other (specify)
7. CDA4+ cell/ul %
8. HIV RNA Viral load copies/ml logC/ml
Before vaccination
9. Anti-HCV |:| Positive |:| Negative |:| Unknown
10. HBV
(1) AntiHBc |:| Positive |:| Negative
(2) AntiHBs |:| Positive |:| Negative
(3) HBsAg |:| Positive |:| Negative

HAART regimen
11. First regimen
(1) NRTI:

H AZT+3TC H TDF/FTC
ABV+3TC d4T+3TC
(2) NNRTI:
[ ] EFV [ ] NvP
ﬁ PI:
Lopinavir/r |:| Darunavir/r
|:| Indinavir/r |:| Atazanavir/r
12. Second regimen
(1) NRTI:

[ ] azr+3TC [ ]TDF/FTC

H TDF+3TC
Other___

|:| Indinavir
|:| Other__

[ ] ToF+3TC



13.
14.

15.

16.

17.
18.
19.
20.
21.
22.

|:|ABV+3TC |:|d4T+3TC |:| Other___
(2) NNRTI:
[ ]Eerv [ ]nve
3) PI:
fj Lopinavir/r |:|Darunavir/r |:| Indinavir
|:| Indinavir/r |:|Atazanavir/r |:| Other__
Duration of HAART months
History of HBV vaccine
|:| Non-responder |:| Never |:| Unknown
Liver function test
(1) sGoT
(2) SGPT
(3) ALP
(4) T8
(5) DB
After HBV vaccine status
Anti-HBs at 30 days after last dose of HBV vaccine IU/L
HBsAg |:| Positive |:| Negative |:| Unknown
Anti-HBc |:| Positive |:| Negative |:| Unknown
Anti-HCV |:| Positive Negative |:| Unknown
CD4+ cell/ul %
HIV RNA Viral load copies/mi logC/ml
Liver function test
(1) sGoT
(2) SGPT
(3) ALP
(4) TB

(5) DB
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