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H enidoaon tne XNN oto
AVOOOTIOLNTIKO CUCTNUX

Table 1 | The effect of end-stage renal disease on cells of the innate and adaptive immune systems

Immune cells

Mormal function

Uraemia-associated changes

Numbers of
circulating cells

Phenotype and function

Betjes M., Nature Rev Nephrol 2013;9(5):255

Innate immune system

Polymorphonuclear

neutrophils

Matural killer cells

Monocytes
and macrophages

Dendritic cells

vé T cells

Antimicrobial activity
Tissue destruction

Killing of virak-infected cells
and tumour cells
Patentiation of dendritic
cell function

Antimicrobial activity
Phagocytosis of
damaged cells
Antigen presentation

Antigen presentation
Production of interferon a
in response to virus

Recognition of tumour cells,
bacteria and biphosphonates

Adaptive immune system

Effector T cells

Regulatory T cells

B cells

Support for antigen
presentation (CD4 T cells)
Cytotoxic responses to
virus-infected and tumour
cells (CD8 T cells)

Suppression of T-cell-
mediated immune responses

Antigen presentation
Production of antigen-specific
antibodies

Increased

Decreased

Increased

Decreased

Unknown

Severely

decreased

Decreased

Decreased

Increased TLR2 and TLR4 expression

Increased susceptibility to apoptosis

Decreased migratory and bactericidal capacity
Increased production of reactive oxygen species

Increased expression of CDG9 and MKp44
Decreased expression of NKG2D
Cell function normal or decreased

Increased expression of TLRs and integrins
Decreased phagocytosis

Reduced differentiation into dendritic cells
Expanded population of CD14*CD16*
proinflammatory monocytes

Increased expression of osteoactivin

Decreased expression of CD86
Decreased antigen presentation

Unknown

Increased expression of receptors for IL-2 and tumour
necrosis factor

Decreased responsiveness to cytokine stimulation
Increased differentiation status

Increased sensitivity to apoptosis

Shortened telomeres

Decreased development of antigen-specific effector T cells
Expanded population of CD4*CD28- proinflammatory T cells
Reduced numbers of naive T cells

Decreased suppressor function

Reduced numbers of naive and memory B cells
Decreased expression of BAFF and Bol-2
Increased apoptosis in vitro

Abbreviations: BAFF, tumour necrosis factor ligand superfamily member 13B; TLR, Toll-ike receptor.
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™G Kotvotntag otnv XNN

© MeAétn ot Lovndia oe 1.1 exart. mtAnOvouo (Karolinska
& Johns Hopkins)

* H enintwon twv AOU@OEEWV TNG KOLVOTNTAG AVEAVETAL
kaBwg perwvetar  GFR

*  Amo6 74/1000 person-years yix eGFR 90-104 ml/min/1.73 m3
oe 419/1000 person-years yiax eGFR <30 ml/min/1.73 m3
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Figure 1. | Increased incidence rate of type-specific infections across eGFR categories within 12 months of follow-up.
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Figure 2. Risk of hospital-
ization with pneumonia accord-
ing to age and estimated glo-
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James MT et al., Am | Kidney Dis 2009;54:24
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Fig. 1. Mortality caused by sepsis of patients with end-stage renal dis-
ease ( ESRKIY) treated by dialysis compared with the general population
(GP). Data are stratified by age, gender (4, dialysis male; B, dialvsis
female; <, GP male; [, GP female), and race (A, dialysis black; @,
dialysis white; &, GP black; O, GP white), and are shown as annual
percentage mortality on a loganthmic scale.

Sarnak M] et al., Kidney International 2000;58:1758



Extipnon kiwvdvvov

* Extiunon xwvdvvov yax voonAeia Adyw
Aotpwéng oe acOevelg pe xpovia
VEPQLKT) VOOO Kal avaAoya UE TNV
oTtEQaMATIKT) du)Onomn kat v
aAPovuivovoia

Clinical and Experimental Nephrology (2019) 23:437-447

Albuminuria calegories
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Al A2 Al
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Gia Mildly 1o moderately 45-50
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146 (1.22-1.T6)
(n=147/353)

<30 mg/E 30-299 mg/g =300 mg/g
138 (1.09-1.75) 1.69 {0.99-2_ 88)
(n=T&213) (n=14/33)
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Gib

eGFR categories (ml/min/ 1,73 m

G4 Severely decreased 15-29

Fig.1 Adjusted hazard ratio of hospitabization with infection by
cGFR and ACR categonies. GEFR glomerular filtration rate, ACR albu-
min-to-creatinine ratio. Green: low risk; vellow: moderately incressed
risk; orange: high risk; red, very high risk. For each category, hazard
ratio and its 95% confidence interval were presented in the first row,
and n=denotes number of events and number of individuals in the

1.37 (1.00-1_89)
(o=41/98)

second row. The model was adjusted for age, race, sex, body mass
index, smoking status, aleohol consumption, education level, use of
antineoplastic agents and steroids, hypertension, diabetes, history of
cancer, chronic obstructive pulmonary disease, prior heart foilure,
prior coronary disease. and prior stroke. Reprinted from reference
15 with permission

Ishigami |., et al., Clin Exper Nephrol 2019;23:437



Noonupata ov ngoAappavovtal pe Tov eppoAiacuo
agtnv XNN

" TNooos | Nagamerioae

1 Hrnatitda B (HBV) AvEnpévn evaAdToTTa AOYW HeTaYYIoewV, IATOKWV TAQEUBATEWY
KATL Melwpév avoooAoY K] amt&vTnot) otov UBOALXTHO.

2 Hrnatitda A (HAV) YoPapes ekdNAwoelg 0e CLVUTIAQET NTIATIKTG AVETTAQKELXG KAL OTN)
HETAUOOXEVOT)

3 YTQETMTOKOKKOG TTVELHOVIAG AvENUEVT ELAAWTOTITA OTO VEQPEWOLKO CVUVOQOLO KAl OTNV X00VIX
VEQPOLKT) kKaBaoT

4 T'olr) Avénuévn vooneotnta kat Ovntotnta, HELWHUEVT) AVOTOAOY KT
QATIAVTNOT) OTOV EUPOALATHO

5 ‘Eoming Cwotmo (VZV) To avaocvvdvaopévo epPoAto évavtt tov épmta Cwotnea etvat
AOPAAEC OTNV LETAUOOXEVLOT)

6 IAapa AvEnuévn evadwtotnTa Yix vtoEelia EYKEPAALTION O& HETAUOTXEVOT)
VePEOL

7 [6c avOowmivwv OnAwpdtwv (HPV) AvEnuévn evaAdToTTa YIx veomAaouata ov oxetiCovtal Ue Tov

HPV otnv xoovix ve@oukr) vooo

Bitsori M & Galanakis E., Exp Rev Vaccines 2015,14(10):1385



Enintwon HPV-oxeti{opevwy veontdaowwyv o¢

ao0eveig pe XNN teAkov ogtadiov

Table 3 Crude incidence rates of first episodes of Human papillomavirus-related cancers among persons with end-

stage renal disease and population controls during 1994-2010

Anatomical region Group Mo. Risk time® Crude IR" (95% CI) IRR (95% CI) P value

Head and neck ESHD 13 0508 296 (18.6-47100 1.77 (1.10-2.84) 2
Carntrols 328 0550 168 (15.1-18.7]

Cervical® ESHD 2 0229 523 (297-82.1] 1.81 {1.01-323) Cu5s
Carntrols 221 T 289 (253-33.0

Yulva and vagina” ESHD 5 0229 G54 (394-108] 581 (3.36-107) =10.001
Carntrols Bi T 11.3(9.11-139)

Penis’ ESHD 5 03179 13.2 (5493171 202 (0.82-4.94) (K|
Carntrols 7 1215 G.55 (5.24-8.17]

Aral ESHD 12 0508 197 {11.2-34.7] 454 (2.43-831) =10.001
Carntrols B5 0550 435 (3.51-5.38)

&l HP-related ESHD 62 0508 102 {795-131} 25061.53-324) =10.001
Carntrols Fad 0559 408 (38.1-43.7

Abbreviations: FPY Hurnan papilboma vieus, Moo nemibser of HFY-related cancers, O confidence interval, 7 incidence rave, W incidence rate ratio, ESR0 end-stage

renal disaaga,

Dalgaard LS et al., BMC Nephrology 2013;14:137



AcoOeveig pe XNN kat eppoAiactikn kaAvyn yia
VOOT|HaTA oV MEoAapufavovtal pe euPoAlacuovs

Table 2. Documented vaccination coverage in adult risk patients.

Diphtheria-Tetanus Pertussis Influenza Freumocos ous Hepatitis B
n= 1311 n o (5% n Oa {25%L1) n Oa {25%L1) n % [95%L) n % (95%C0)
All patients (n = 1331} 387 291 (26.7-31.4) 1346 10.2 (B.7-12.101 564 439 (41 2—46.46) 429 327 (297-34.3) M&
OM type 1 (n = 173} 45 260 (19.8-33.3) 22 12.7 (B.3-13.8] 39 225 (16.7-29.4]) 7 40 [1.8-85) M&
OM type 2 (n = 177} 54 305 (23.9-37.9) 29 164 (11.4-22.9) 85 48.0 (40.5-55.4) 43 243 118.3-31.4) &
CED {n = 138) i3 23189 17.2-32.1 7 5.1 (2.2-10.6) 19 283 121.1-36.7) 32 23.2 116.6-31.3) 43 3.2 123.7-39.7)
COPD in = 187} 65 348 (28.1-42.1) 23 12.3 (B.1-138.1]) 121 647 157.4-71.4) 75 401 133.1-47.5) M
Heart failure {n = 200) 58 290 (22.9-359) 17 4.5 (5.2-131.5) 7 385 (318457 40 2000 (14.8-26.4) M
HIV {n = 201] 61 a3 (24.2-37.3) 7 15 (1.5-73) a4 438 (36.9-50.9) 146 726 (65 8-78.6) 448 24 [187-31.00
0T {m = 255] 71 277 (22.5-318) EA 12.2 [B5-17.0) 135 529 (46.6-50.2) a6 33.7 (28.0-399) M&

MA: not available, CI: confidence interval, CKD: chronic kidney disease, COPD: chronic obstructive pulmonary disease, DM: Diabetes mellitus, 50T: solid organ
transplantation.

Boey L., et al. Human Vaccines & Immunother 2020;16(9):2136



Noonuata mov nQO/\apBavov'tal LLE epBoAuxopo
(VPI) oe petapooxevon ouunaywv 0QYaAvwv

* 12% mepimov twv acOevawv pe petapooxevon Oa tapovotoovv tovAdyxtotov 1 emetcodio VPI

* Ta voonuata VPI etvat ovxvotepa oe aoBevels e HeTAUOTXEVOT) CUUTIOYOUG 0QYAVOU:

+ 30.57/1000 acOevo-étn (person-years) vs 0.71/1000 acOevo-£tn oto yeviko TANOvouo
* H yotmn xat o épmng Cwotno eltvat ta cvuxvotepa emetoodix VPI
* To 34.5% twv emelcodiwv 0dNyNOEe 0 VOOTAElx 0TO VOOOKOUELD

+ Kivdvvog amtogouyng peta amo eva emetcodio VPI: hazard ratio 2.44 (95% CI, 1.50-3.99; P = .002)

* HAwia >65 etV katd TNV HETAUOOXEVON KAl LETAUOOY ELOT TIVEVUOVWV 1] KAQOLAS oxeTlCovTal Ue
TOV HEYAAVTEQO KIVOUVO

Walti LN., et al., JAMA Network Open 2023;6(4):e-2310687



Noonuata nov ngoAapBavov*cm LE epﬁo}uacpo
(VPI) o0& petapooxevon ovunaywv 0QYavwy

Table 2. Vaccine-Preventable Infection-Associated Morbidity and Mortality in 4967 Solid Organ Transplant Recipients

Episodes, Mo /total Mo (%)

Episodes, Patients, No. (%) incidenice rate, per 1000 Graft loss within 90 d Death within 30 d

Disease M. (M = 4967) person-years (95% CI) Hospitalized far VPI* after VPI after WP
Owerall a8 593 (11.9) 30.57 (18.24-33.10) 1987575 (34.4) B/668 (0.9) 7/o6R (1.0)
Wiral VPl

All 6449 578 (11.6) 29.70(27.41-32.18) 1837558 (32.8) 3/642 (0.5) 744 (0.1)

VIV 281 269 (5.4) 12.83(11.40-14.44) 577226 (25.2) 3/282(1.1) 2f282(0.T)

Influenza 360 333 (6.7) 16.55 (14.85-18.45) 1247325 (38.2) 3/380(0.8) 41282 (1.4)

HEV infection 5 5 (0.1) 0.23 (0.09-0.54) T 0/5 05

TEE 2 2 (=0.1) 009 {0.02-0.36) 2/2{100) 042 12 (50.0)
Bacterial Vit

All 149 18 (0.4} 087 (0.53-1.39) 15417 (B8.2) 07149 019

IPD 10 9 (0.1 045 {0.23-0.90) 10y 10 (100} 0/10 010

IHI 6 b (0.1) 027 (0.12-0.61) 4/4 {100) 046 L]

WD 1 1{=0.1) 004 (0.01-0.32) 1/1 {100) 01 LiTh

Partussis 2 2 (<0.1) 0,09 (0.02-0.36) 0y2 02 2

Abbreviations: HEV, hepatitis B vinus; IHI, imvasive Heemaophilus influenzae infection;
D, invasive meningocosccal disease; IPD, invasive pneumococcal disease; TBE, tick-
borne encephalitis; WP, vaccine-preventable infection; VIV, vancella zoster vires.

{575 patients).

* Data on hospital admission were only availabde from December 2011 to December 2019

Walti LN., et al., JAMA Network Open 2023;6(4):e-2310687



Noonuata mov mgoAappavovtal pe upoAtacuo
(VPI) o0& petapuooxevon oupumaywv 0QYavwy

Figure 1. Mean Cumulative Vaccine-Preventable Infection Episodes per Solid Organ Transplant Recipient
Stratified by Type of Transplanted Organs
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=11 =P8 Recommended Adult Immunization Schedule by Medical Condition or Other Indication, United States, 2024

Always use this table in conjunction with Table 1 and the Notes that follow. Medical conditions or indications are often not mutually exclusive. If multiple medical conditions or indications are present, refer to
guidance in all relevant columns. See Notes for medical conditions or indications not listed.

HIV infection CD4 Kidney failure,

Immunocompromised percentage and count Asplenia, End-stage Chronic liver
(excluding HIV 15% or 215% and Men who have sex | complement Heart or lung renal disease disease; Healthcare
VACCINE infection) <200mm? =200mm?® with men deficiency disease oron dialysis alcoholism® Diabetes Personnel
COVID-19 S5ea Notes
IV4 or RIV4 1 dose annually
1 dose annually
LAIV4 if age 19-49 years 1 dose annually if age 19-49 years
Seasonal
RSV administration. See Notes See Notes
See Notes
Tdap: 1 dose
C D C 2 02 ] Tdap or Td aach pragnancy 1 dose Tdap, then Td or Tdap booster every 10 yeals
RZV See Notes
HPV _ 3 dose series if indicated
Pneumococcal
HepA
Hep B See Notes
Age = 60 years
Hib HSCT: 3 doses® Roplonia:
1 dose
Mpox See Notes See Motes See Notes
Recormmended for all adults Mot recommended for all Recommended based Recornmended for all adults, Precaution: Might be Contraindicated or not Mo Guidance!
wiho lack decumentation of adults, but recommended on shared clinical . and additional doses may be indicated if benefit of . recommended Not Applicable
wvaccination, OR lack evidence for some adults based an decision-making mecassary hased on medical protection outweighs “Yaccinate after pregnancy,
of irmiunity either age OR increasad condition or other indications. risk of adverse reaction ifindicated
skl fOF GF SEVERE OULCOMES See Notes.

from disease

A& Precaution for LAV does not apply 1o akcobolism. b Seerotes for influenra; hepatitis B; reashs, mumps, and rubells; and vanicella vaocinations € Hematopodetic stern cell ransplant



Luviotwpevol eupoAiacpuot otnv XNN kat tnv
LETANOTXEVOT) VE@QEOU (1)

ITow TNV petapooyxevon Meta TNV HETANOOXEVOT)

Xpoviopog ITooyoappa XQoviopog ITooyoappa
FQ [Tcn Etnolwg kabe xepwva - Mia d6on 3-6 punveg peta v MM Mia d6om)
TovAdyxiotov 2 €3d mowv (to vwoltepo 1 unva peta
TNV LETAUOTXEVOT) v MM - Oxtto LAIV)

ITvev LoV LOKOKKOC TovAaxiotov 2 €30 oLy PCV13 ko peta 8 €d to 3-6 unveg petd v MM PCV13 ko peta 8 €0 to

v MM PPSV23 PPSV23
Hratitda B (HBV) TovAaxiotov 2 €30 oLy 0, 1 kaxt 6 prveg 3-6 unveg petd v MM 0, 1 kaxt 6 punveg

v MM
Hroatitda A (H AV) TovAaxlotov 2 €30 oLy Onwg o yevikodg 3-6 pnveg peta v MM Onwcg o yevikodg

v MM mANOvouog mANOvoudg

Vigano M., et al., Vaccines 2023;11:1611



Luviotwpevol eupoAiacpuot otnv XNN kat tnv
LLETANOTXEVOAT] VEQQOV (2)

ITow TNV petapooyxevon Meta TNV HETANOOXEVOT)

Xpoviopog ITooyoappa XQoviopog ITooyoappa
SARS-CoV-2 TovAdyxiotov 2 €3d mowv Onwcg o yevikog 3-6 unveg peta v MM Onwg o yevikog
™mv MM mANOvOoUOg TANOvouog
/EQTCT‘]’CO( CwGTﬁQa TovAaxlotov 2 €30 oLy Onwg o yevikog To HZV dev ovotrvetat 2 d00¢lg pe amootaon 8
v MM ywax to RZV TANOvoUOC To RZV 3-6 urveg peta gfoouxdwv
v MM
MﬂVLYY LTIOOKOKKOU TovAaxiotov 2 €30 oLy Onwg 0 yevikog 3-6 unveg petd v MM Onwcg o yevikog
v MM TANOvOoUOg mANOvouog
HPV TovAaxlotov 2 €30 oLy Onwg o yevikog 3-6 pnveg peta v MM 0, 2 kaL 6 punveg puéxoL tnv
v MM mANOvouog NAucia 45 etwv

Vigano M., et al., Vaccines 2023;11:1611



Luviotwpevol eupoAiacpuot otnv XNN kat tnv
LLETANOTXEVOAT) VEQQEOV (3)

- ITow TNV petapooyxevon Meta TNV HETANOOXEVOT)

Xpoviopog ITooyoappa XQoviopog ITooyoappa

MMR TovAdyxiotov 4 €3d mowv Onwcg o yevikog Agv ovotvetat
™mv MM mANOvOoUOg
Tétavog — TovAaxlotov 2 €30 oLy Onwg o yevikog 3-6 punveg peta v MM Onwe o yevikog
ApOepitda — mv MM Anduopoe TANBLOHOS
Koxkkvtng (Td/Tdap)
ALH(')([) tAog TovAaxlotov 2 €30 moLv Onwg o yevikog 3-6 punveg peta v MM Onwc o yevikog
/ MM Ano ) Ano )
tvpAovéviag b oy mAnBuopOS MANOLO PGS
—

Vigano M., et al., Vaccines 2023;11:1611



Luviotwpevol eupoAiacpuot otnv XNN kat tnv
LETANOTXEVOT) VEWQOU (4)

ITowv tnv petapooxevon Meta TNV HETANOOXEVOT)

Xpoviopog ITooyoappa XQoviopog ITooyoappa
Ki’EQ LVOG TTLQ etdC TovAaxlotov 4 €30 oLy Onwg o yevikog Aev cvot)vetal -
™mv MM nAnOuouoc oe

nepimtworn) Taldov oe
EVONLLLKT) TTEQLOXN

TToALo He Altdac TovAaxilotov 4 €30 ToLv Ornwg o yevikodg To adpavomomuévo, 3-6 Onwg o yevikodg
™mv MM nAnOvouog pnveg peta v MM nANOvouOg
AVooa TovAaxiotov 2 30 mowv Onwg o yevikodg 3-6 punveg peta v MM Omnwg 0 yevikog
™mv MM nANOuvoudg nANOvopdg
Pota-100, BCG, TovAaxiotov 4 €30 oLy Onwg o yevikodg Aev ovomvetal -
/ , MM AnoO )
EvAoyuag, XoAépac . FATIEBIROS

Vigano M., et al., Vaccines 2023;11:1611



EmBiwon acOevwv pe XNN oe oxéon pe tov
gupoAlacuO

Influenza/Pneumococcal Vaccine in ESRD A]KD

100

o o
8 L]

o
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Parton of Populstion Survdng ()
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Figure 2. Mortality by immunization status: influenza and pneumococcal vaccination. Abbreviations: flu, influenza; pneum, pneu-
mococcal.

—————

Bond TC., et al., Am | Kidney Dis 2012;60:959



Alaxoovikn peiworn anti-HBs peta ano eupoAiacuo
o ag0evelg pe XQOvVia VE@QLKT) VOGO

Table 1. Waning of antibodies to surface antigen of hepatitis virus titers over time in chronic kidney

disease responders for the primary vaccination.

HD 4 x 40 12 533" 1]

HD, PD, TXT 4 = 40 11-25 {mean 16) 72.2 [43]

HD 4 = 40 12 (interquartile range 74 [51]
6-18)

Predialysis, dialysis 3 x 2040 36 53 [52]

Predialysis, dialysis 3 x 2040 &0 32 [52]

A year since standard vaccnation (3 = 20 pg) of the comparator healthy persons, 77 2-82 5% of vaccne recipients had an anti-HEs titer =10 LA
anti-HBs: Antibodies to surface antigen of hepatits wirus;, CED: Chronic kidney disease; HD: Hemodialysis; PD: Peritoneal dialyss; TXT: Renal transplantation

Grzegorzewska AE., Exp Rev Vaccines 2014;13(11):1317



Emipiwon acOevwv pe XNN avadloya pe tnv
AVOOO0AOYLKT] ATLAVTIOT) OTOV EUPOALACTUO

Survival curves

1 ! I 1 ! !

ITapdyovteg mov oLUPAAAOLY O€ «aTTOTLYX O TOV p = 0.00055
; , 0.9 The log-rank test
eUPoAlxouoL evavt nratitdag B: :
08 = Abla to respond
/ / (n=G67E)
© HAwila €HBOALO(GHOU & 07 Mot able to respond
= o n=211)
© Avdokd VA0 -
5 051
* TlaBoyevewx vepoikng vooou E 04l
L
¢ 2ZuvooTeoTnTa 03r
02
° / /
Mewwpevn Ooéym ol
: HO(XUGO(QKLO( °04 5 10 15 20 25 30
Time (years)

* Kamviopa (?)
Figure 1. Survival curves of renal replacement therapy
patients divided for responders and non-responders to
hepatitis B vaccination.

Grzegorzewska AE., Exp Rev Vaccines 2014;13(11):1317



Meg0Oodot yia tTnv avénon tng
amotedeopatikoTntag Twv EupoAiwv atnv XNN

TABLE 3 Methods to enhance the efficacy of hepatitis B virus
and seasonal influenza vaccination in patients with chronic kidney

disease
Influenza

Hepatitis B vaccination vaccination

# Intra-dermal administration * Intra-dermal

# Movel vaccine epitopes/toll-like receptor admimnistration
agonist #* High-dose
eg, recombinant Pre-51/Pre-52/5 Vaccine
hepatitis B vaccine, engineered vaccines # Adjunct
containing Toll-like receptor agonist eg, topical

# Adjunct imiquimod
&g, levamisole, selenium and topical
Imiguemiod

Ma B.M. et al., Nephrology 2021,;26:5-11



AlaOéopa epporia yoinng 2023-2024

Table 1: Inactivated Influenza Vaccines (11V4s) and Recombinant Influenza Vaccine (RIV4)

Trade name Available presentations Approved age indications Volume per dose by age group
Manufacturer
~
Quadrivalent lIVs [Ist]—Standard-dnseei-based {).5 Kg HA per virus component in 0.5 mL; 7.5 ug HA per virus component in 0.25 mL)
Afluria Quadrivalent 0.5 mL prefiled-syringe 23 yrst 23 yrs—0.5 mLT
Seqirus 5.0 mL multidose vial* 26 mos (needle/syringe)t 6 through 35 mos—0.25 mLt
18 through 64 yrs (jet injector)
Fluarix Quadrivalent 0.5 mL prefilled syringe 26 mos 26 mos—0.5 mL
GlaxoSmithKline
FluLaval Quadrivalent 0.5 mL prefilled syringe 26 mos 26 mos—0.5 mL
GlaxoSmithKline
Fluzone Quadrivalent 0.5 mL prefilled syringe >6 mos? 23 yrs—0.5 mL%
Sanofi Pasteur 0.5 mL single-dose vial >6 mos! 6 through 35 mos—0.25 mL or 0.5 mL*
5.0mL mglﬁdose—viaj{ 26 mos}
Quadrivalent IIV (ccllV4)—Standard-dose—Cell culture-Based (15 pg HA per virus component in 0.5 mL)
Flucelvax Quadrivalent 0.5 mL prefitted-syrifige >6 mos 26 mos —0.5 mL
Seqirus 5.0 mL multidose vial* 26 mos
P
Quadrivalent IV [I-ID-II‘M]F ngh-doseé Egg-based (60 pug HA per virus component in 0.7 mL)
Fluzone High-Dose Quadrivateat_g 31| prefilled syringe 265 yrs 265 yrs—0.7 mL
Sanaofi Pasteur

/\
Adjuvanted quadrivalent IIV4 (allv4)—Standard-dose wl@ MF59 adjuvant} Egg-based (15 pg HA per virus component in 0.5 mL)

Fluad Quadrivalent 0.5 mL prefilled syringe ~—__ 265 yrs” 265 yrs—0.5 mL
Seqirus

Quadrivalent RIV (RIV4)-tRecombinant WA (45 ug HA per virus component in 0.5 mL)

Flublok Quadrivalent N—_0.5fL prefilled syringe 218 yrs 218 yrs—0.5 mL
Sanofi Pasteur

MMWR 2023;72 (RR-2)



-

O RSV otnv Evgwnn 2023-2024 (TESSy)

FIGURE 3
Pathogen-specific test positivity of SARS-CoV-2, influenza and RSV for all ages based on (A) primary care sentinel data and

A. Primary care sentinel surveillance B. Hon-sentinel data
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RSV: respiratory syncytial virus; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; The European Surveillance System (TESSy).
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Norgard SK et al., Eurosurveillance 2024;29(15):2400178



NoonAeia acOevawv pe RSV kat ouvoonotnteg

Table 1. Annual Hospitalization Rates of RSV-RTI per 1000 Adults Aged =45 Years With Underlying Medical Conditions and Rate Ratios vs the Overall
Population

Dienmark Sootland
Hospitalizetion Rate [85% CI) AR {95% UR) Hospitalization Rate &5% CI) RR (95% UR)
Ornesrsll population® 200.7-23 1 [A=farence] 1.2 8-1.4) 1 [Referencs]
COPD 8 7.7-10.4) 4.5 (3.7-6.5 7.1 14.6-8.8] L9 4187
Asthma 3.1 2.6-3.6 1.6 (1.3-1.9) 382648 322247
[HDy 7.6 (6.4-8.8] 3.8 @347 4.6 |2.8-5.6) 3.8 (2.7-56)
Stroke 3.7 3.2-4.3 1.8 (1.5-2.3] 3.5(2.1-3.9 259 (2.0-4.3)
Diabates 4.7 [4.0-55] 2301.8-249 2.4 1.5-2.8] 2.001.4-24)
CED 19.4 (18.9-25.1 8.7 B8.0-11.9) 3.3 (2.1-3.7] 2.7 01.9-4.0
CLD™ 2.4 19-3.5 2.001.4-2.9)

Conditions were seleched .:-:n:-:n:llrg ta influ=nza vaccination recomimendatons and dats T T T

Abbrevistions: CED, chronic bdney dissases; CLD, cheonic ver disesss; COPD, chronic cbstructive pulmorany tisexss; [HD, mchemec heart dessase; KR, rate ratio; ASY, respratony syncybs
wirtes; ATI, respiratony tract infecton; UR, uncertainty ange.
=585th or without comorbidities

"Diamish adults with CLO were exduded fram the study due 10 small case courts

Osei-Yeboah R., et al., | Infect Dis 2024;229(51):570
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The NEW ENGLAND JOURNAL of MEDICINE The NEW ENGLAND JOURNAL of MEDICINE

“ RESEARCH SUMMARY ”

“ RESEARCH SUMMARY

Schmoele-Thoma B et al., NEJM

Vaccine Efficacy in Adults in a Respiratory Syncytial Virus Challenge Study 2022;386:2377

Schmoele-Thoma B et al. DOI: 10.1056/NEJMoa2116154

Respiratory Syncytial Virus Prefusion F Protein Vaccine in Older Adults

Papi Aetal. DOI: 10.1056/NEJM0a2209604

CLINICAL PROBLEM

Respiratory syncytial virus (RSV) can cause severe disease in
older adults, especially those who are frail or have coexist-
ing conditions. However, no RSV vaccine has been licensed.

STUDY

Design: A phase 2a, single-center, randomized, double-
blind, exploratory study tested a bivalent RSV prefusion F
(RSVpreF) candidate vaccine in healthy adults 18 to 50
years of age.

Intervention: 70 adults were randomly assigned to receive
120 pg of nonadjuvanted RSVpreF vaccine or placebo in-
tramuscularly; 62 of the participants were challenged 28
days later with intranasal RSV A Memphis 37b (4.5 log,,
plaque-forming units), and 60 were observed for 12 days,
with follow-up visits at 28 days and 155 days. The
per-protocol primary end points were reverse-transcrip-
tase—quantitative polymerase-chain-reaction (RI-qgPCR)—
confirmed detectable RSV infection on 2 or more con-
secutive days with at least one clinical symptom, the
total symptom score from day 1 to discharge, and the
area under the curve (AUC) for the RSV viral load in
nasal-wash samples, measured by RT-qPCR, from day 2
after challenge to discharge.

RESULTS

Efficacy: Vaccine efficacy according to RT-qPCR—confirmed
detectable RSV infection was 86.7%. The geometric mean
sum of the total symptom scores and the median AUC
for the RSV viral load were lower in the vaccine group
than in the placebo group.

Safety: Local reactions and systemic events (most often
fatigue or tiredness) within 7 days after injection were
more common in the vaccine group and were mild. One
vaccine recipient had temporarily enlarged submandibular
lymph nodes, starting on day 26 after vaccination, that
were considered to be related to the vaccine.

LIMITATIONS AND REMAINING QUESTIONS
Study limitations include the following:

= Vaccine efficacy was tested with a challenge rather
than with real-world virus exposure.

= The number of participants was small.

= Trial participants were prescreened for low RSV-neu-
tralizing titers and were younger than the population
at risk for severe RSV infection.

Links: Full Article | NEJM Quick Take | Editorial
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Days after Challenge

9
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Papi A et al., NEJM 2023;388:59

CLINICAL PROBLEM

Older adults with respiratory syncytial virus (RSV) in-
fection are at risk of lower respiratory tract disease, po-
tentially leading to exacerbation of underlying condi-
tions, hospitalization, and death. There are no licensed
RSV vaccines or prophylactic interventions for older
adults.

CLINICAL TRIAL

Design: An ongoing phase 3, international, random-
ized, placebo-controlled trial assessed the efficacy and
safety of an ASO1 -adjuvanted respiratory syncytial vi-
rus (RSV) prefusion F protein-based candidate vaccine
(RSVPreF3 OA) among adults >60 years of age.

Intervention: 25,040 participants in 17 countries were
assigned to receive a single dose of the RSVPreF3 OA
vaccine or placebo before the RSV season. The prima-
ry objective was to show vaccine efficacy against RSV-
related lower respiratory tract disease during one RSV
season.

RESULTS

Efficacy: During a median follow-up of 6.7 months,
among 24,960 participants with evaluable data, vaccine
efficacy against RSV-confirmed lower respiratory tract
disease was >80%.

Safety: Solicited adverse events occurred more often
with the vaccine than with placebo; most were mild to
moderate in severity and resolved within the 4-day so-
licitation period. Pain was the most common solicited
injection-site reaction with the vaccine, and fatigue was
the most common solicited systemic reaction.

LIMITATIONS AND REMAINING QUESTIONS

= A small number of frail participants and participants
280 years of age were included; longer follow-up is
needed to determine efficacy in these subgroups.

The trial had limited ability to detect rare side ef-
fects.

Public health measures to limit Covid-19 transmis-
sion reduced the spread of RSV and altered the RSV
season.

Additional RSV seasons need to be studied to better
understand vaccine efficacy.

RSVPreF3 OA Placebo

Respiratory N=12,467 N=12,499

Syncytial Virus

17 Countries Followed Each RSV Season

Iy Canada, a, Finland,
(it Belgium, Canada, Estonia, Finland

Hemisphere

Southern
Hemisphere
Mar 1-Sep 30

[ Australia, New Zealand, and South Africa

Links: Full Article | NEJM Quick Take | Perspective

Cumulative Incidence (%)

Percentage of Participants

RSV-Related Lower Respiratory Tract Disease
Vaccine Efficacy, 82.6%
96.95% C1, 57.9-94.1)
Placebo

{40/12,494)

RSVPreF3 OA
i

T T T
5 6 2 9

Months since 15 Days after Injection

Safety Outcomes

Any solicited . .
adverse reaction Pain Fatigue

9.3
(81/874)

RSVPreF3  Placebo RSVPreF3  Placebo RSVPreF3  Placebo
OA OA OA

CONCLUSIONS

A single dose of an AS01 -adjuvanted RSV prefusion F
protein-based candidate vaccine (RSVPreF3 OA) given
before the RSV season showed high efficacy against RSV-
related lower respiratory tract disease and had an acceptable
safety profile in adults 260 years of age.

© 2023 Massachusetts Medical Society




AvVATTVELOTIKOG OLYKULTIAKOG 106 (RSV)

Vaccine efficac

Season one efficacy Mid-season two efficacy*
Primary endpoint: 6.7 months Descriptive secondary endpoint:
median follow up 14 months median follow up

RSV-LRTD 82.6% 77.3%
96.95% Cl, 57.9-94.1 95% Cl, 60.2-87.9
7 of 12,466 vs 40 of 12,494 15 of 12,469 vs 85 of 12,498

Severe LRTD 94.1% 84.6%
95% CI, 62.4-99.9 95% ClI, 56.4-96.1
10f 12,466 vs 17 of 12,494 4 of 12,469 vs 33 of 12,498

“The vaccine efficacy is estimated using a Poisson model adjusted by age, region and season.

Cumulative efficacy over two
seasons”
Confirmatory secondary endpoint: 18
months median follow up

67.2%
97.5% Cl, 48.2-80.0
30 of 12,469 vs 139 of 12,498

78.8%
95% Cl, 52.6-92.0
7 of 12,469 vs 48 of 12,498

GSK data for AREXVY



KAwvikég dokiuég yia eupoAia evavte S. aureus

Table 1| Clinical trial status of Staphylococeus aureus vaccine candidates

Vaccine composition; pharmaceutical Phase Publication
Mo. company |(Reference) completed date Population Outcome Status of vaccine research
1 HI, SpAS, mSEB, MntC recombinant 1 MA Healthy adults aged 18-65 yr Not publizhed to date Phase 1 studies completed; results not
proteins and aluminum phosphate published to date (ClinicalTrials.gov
adjuvants; Chengdu Olymvax identifiers NCT02820883 and
Biopharmaceuticals {Chengdu, China)” MCTO2804711)
2 STEBWax: recombinant staphylococcal 1 016 MNonpregnant healthy Appeared to be safe and Phase 1 completed (ClinicalTrials.gov
enterotoxin B with alum adjuvant; adults aged 18-40 yr immunogenic, inducing identifier NCTO0974935). Current status
Integrated BioTherapeutics (Rockville, functional toxin-neutralizing not clear
MD) antibodies
3 MDW-3: recombinant Candida albicans 1 02 Healthy adults Generated significant Recruitment for a phase Za study in STAT3-
protein, homologous to the cell wall aged 19-47 yr antibody rise as well as a memory mutated hyper-IgE syndrome suspended
protein of 5 gureus, with an alum T-cell response as demonstrated (ClinicalTrials.gov identifier
adjuvant; NovaDigm (Brookline, MA}Y by IFM-y and IL-17 production MCTO2996448). Recruitment in progress
for a phase 2 study to prevent naszal 5
gureus colonization in military recruits
(ClinicalTrials.gov identifier
MNCT03455309)
4 5 aureus capsular polysaccharides CPS and 1 2015 Healthy adults Mo safety concerns identified, Phase 1 completed (ClinicalTrials.gov
CP8 conjugated to a tetanus toxoid, aged 18-40 yr induced a robust antibody identifier NCT01160172). Current status
mutated Hia, and cifd; GlaxoSmithKline response nat clear
(Brentford, UK)*
5 SA3AQSA4Ag: CPS, CPE, recombinant clfA 1/2 m7 Healthy adults Functional immune responses Recruitment in progress for a phase 2b
and/or manganese transporter protein; aged 65-8B5 yr demonstrated study in adults undergoing elective
Pfizer (New York, NY)™ spinal fusion procedures
[ClinicalTrials.gov identifier
MCTO2388165)
] Recombinant 5 ourews @-toxoid and a 1/2 2016 Healthy adults Well-tolerated, neutralizing Phase 1/2 completed (ClinicalTrials.gov

recombinant PYL subunit; Uniformed
Services University (Rockville, MD)/Nabi
Biopharmaceuticals™

aged 18-55 yr

antibody produced up to day 84

identifier NCT01011335). Current status
not clear

clfs, Staphylococcus aureus clumping factor A; CP, capsular polysaccharide; HI, a fusion protein consisting of hemalysin A and IsdB (iron-regulated surface determinant protein B); Hla, staphylococcal hemalysin A; IFN-7, interferon-y;:
IL-17, interleukin-17: MntC, manganese transport pratein C m5EB, mutagenized staphylococeal enterotoxin B; MA, not available; PYL, Panton-Valentine leukociding SpA, staphylococcal pratein A: STAT3, cignal transducer and

activator af transcription 3.

Connoly R. et al., Kidney Int’l 2019;95:518



LUUTIEQAO UATA

H avooila twv acOevav pe XNN etval HelovekTik)
Ot aoOeveic pe XNN elval eploooteQo eVAAWTOL 08 AOLUWEELS
H Baputnta tng vooou kat oL eMMAOKES elval avaAoyn NG Helwong NG OTERAUATIKTG OmMOnong

Ot acBeveic avtotl ektog ano ta epPoAla povtivag mov TEoRAETOVTIAL ATIO TO EUPOALACTIKO
TEOYQaU U TTRETIEL VA epBOALCovTaL EvavTL tng YoLmng, nratitidag B kat A, mvevpoviokokko,
éomnta Cwotnoa kat HPV

Ymapxovv euPoAla Tov avtevdelkvuvial oe aoBevelc mov PEIOKOVTIAL 08 KATATTAOT)
AVOOOKATAOTOATIGC AOYW HETAUOOXEVOTG VEQQOU

Néeg texvoAoyleg kat véa epPoAia (T.x. RSV) éoxovtat va mpooteOovv ot vTTAQXOVTX TTEOG
0peAOG TV aaoBevwv avtwv




Evxaglotw yia tTnv mgoooxn oag




