ADVERSE EVENT FOLLOWING
IMMUNIZATION (AEFI)

M.MOGHADAMI MD




so2 |

B
19 - 2955 (ygawliswSly Jasll jgiws
ol e udlles s




OVl 25010 DIk 52 252 50 19-2 558 (sledusS)

gy wilylgy 1Ay

A 0345 AugT jouiS

08 Jladyul (g9 1as £95
399 dw 1595 dla=s

3yl 4253 Yo (Shio (glod )3 15 1S5 8920

WL (uwlids g9 (pale Oliaios (Slo jSye 1Sy
daug) 16NIS3,)g5 yodaS

P99 Jol> s £99

79 93 39 dlasi

Syl 42y Cadiatd U 93 (glod :(5,)13¢55 692

WL (i g9 (ale Oliaions (Slo jSye Sy
daang) 1635 IG5 HguuS

034 8315 <4355 a5 g9 Jal> sl E93

39 dw 3593 dla=s

)il 4250 Caddatd B 93 (glod (5,135 6920

ISS").unl K?ﬁ
5)99....6

Sy s 09,8 =Sy

Ol 103553495 guS

oA Jladyut (g9 s E95

399 93 1593 dlass

Syl 425 Cadatd U5 93 (glod :(5)lag55 6920

925l Sy 1S,

(2942 8)S 103L5 393 5945

03D 8313 S5 uafS g9 Jolo a3 £
395 93 1j9d dlass

3)Saiilw 425> Cadiatd B 93 (glod 1513055 892

) Bgiaw (gLwg)ld (ilgd CuSyid 1Sy

R

03D Jlmdyad yugyag oasS £95

393 99 1j93 Slas3

Sk ap> Cadd B 93 (glod 1513655 6925

Sy bl 9951

G50 poianl [
b)gﬂ)l:?i

(2952 8)5)

)0




19-25 68 Sl 5 Ga) 5 ) Jad cllaala




19 -2 98 40 Dl aaila

MD‘\J&QJJA@.\L;J\.A:U?;)Ljd.a.u\_u‘)\ac_ucdﬁbuﬁ)\)&@\)ﬁwmﬁu\.ﬁjdﬂaﬂ)\.A:\JASQJ}&AJJ °

A1 e giae Gl 5 Ga 3 eadly addla ) adndai 8 5 = 9 0a sl Y Sl Jlxs

Al o 268 GuSls 31, B ) Blhae gie PCR i (350 e o

(st 5 e 2BUSARS-CoV )-2 (s 2 (oab () JU IS 58 ga b ol ilensdly a8 S jlan 53 o
A b alad) G ganalianS) g Lgila jo ol Gl 5o ) amg sle 3 JBlas Cal yigs ailan S Gl




19 -2 558 (s olen 42 e 3 B L 4gal g0 aaila

353 JIPCR i iy 1)

358 G195 58 e 5 5 31 Al 55 14-7 e () e 33U LEPCR i 4S Ty 3mm ) o




19 -5 S Jlad i sac

23dlpad (Sl 5 By 35 4 Jlaa A B 350 aladl 5 JalS (02 33 a3 B L ol o




OmSl s Js) Cuss ) ) am 19- 2968 (5 ke 4 O

MUJ\JJA).CJLA,).\;\ _ﬁ&é@)dﬁgﬁﬁ)\oﬁc‘)&jékJ%QJ}MJJ‘JOAS\}eJJLLLJJS o

A G 9ad 4 ub aSle 3 g Ol ) B (Sl 5 a 93 S g (81




e Sleban atle j5

(3l 1 e ) Gisie slg len adle lad G silinSly 5oy 5o GuS)y eaii€ Gl 3 3 48 (S ea 0 e
A3 ¢y ) o Jlgl 6eS\M 35 odall ¢ yudd ‘_S_u A8y ¢ lgdl) o g ¢ cé\ﬁyﬂsﬂ c@jﬂ\)ﬁji
A5 JAS Hsh s adle 5 a0l ad) lan i aS (e ) U Sy (G 3 ol yign 2l (L. 9 Sus) sy
iy (5 923 4 S oy




5 A LS 5 adil

25 g5 a2 AL Ok 558 5 (sl (uiSly il by 5 Y ela gl 2 4y Casiliin Al 4S (g3 il »
~ 2958 Sy 28 5 e 33 e 3e S 5l e el 65N Hlaa o sley a0 il 50 ) )19-2 5 S Sl
AnS caly 11 )19

O b ol L 518 (u) 5 iy 3 () 0 o amn g cla gl ol by 5 alae 4y uSOLALT 48l b o)) sley o
G0 F ) 2 5358 aladl (6 i 5 (Ldlin jlan)lal QUL gl la (Flaya 3S) e ja ) GuS) s (32 5 Lais
N g il 4383 30 D 4 JBlas Sl g




€250 S )0 g 5o LS iy (558 5 ((erSOLALT) Bk S50 STy lan aS ol i) 250 e dpuagi
ASE Gy ) a8 ol 80 ) ek )




19-2558 Sl 5 Ga) 35 (s Gldaadla

G Yo e




[ 19- 23995 (puSlg (Hiac 3255 jl 8 waclw VY INR S j

| |
(“»"f@) = s )
Y

Y

J2as2i jl pu gawliawSly plxil 23> b (ygamwliawsSlg el [ O9awlisuSly plovl j
oB)l9 j9 Allae Sisjy




<5¥gS19S T (59,1 4 (laws 5 13- 2995 Sy G255 63 Vo)
A5 50 Bpas 0l (J9U50 (559 L sy )l 9 patiiune (SS1y9>

Al cacks I¥ 0 5iloj aliols S Al cuclus YF 50 iloj alols )|
VS IgS (T j93 (S pan cack jl Ji8 (ywSly )5 393 Bpan cackw jl J (p—uSlg G233
b o )low Al jlass iVgSlgS (il
383 03T Bpao jlasy cacl I¥ GuSlg §1)55) i a2y cuclw YE B 1A ansSly §—2)55)
IP-# <i¥9S1gS (5T j93(i¥gSlgS (T (g9l (o¥gSlos T (5913 j93 ST Spao
by G295 4 Sy G235 51 A=y aclew LY Lo 090 53 <i¥gSlgS (T jos 9
- 3945 53925 593 S jgaeg)i yhS (4392 S )90 53 L



s (I8 gl g sl SIS e 8 s S ¢yl ) 20ly oo S a5 pla b Gl s Cani a8 i jlay o
ilad Sl )2 ) GuS) g 230 55 (e gl adaf 4y Lo

S waSla b 2l 30000 ) e J8las CS3L daai AS S gea 5 s g B e G jlan o e
4883 5 e 4y JBlas (33 ) 3 Jae g3y gmepaeS Gala ) 8 g Jaliial b Sl g 3Bliae (83 ) ¥ 21l 8 e pellaa
Db (el G 3 Gl g cally G iy )y pailS jlan AS () e )3 05l aladl G salinaS) 5 ) g
3 g aland) CS3L o




935S LSl 35 ) am bl (= )l 5o

G dae D3 la S Gl a5 ¢ €20 cmalia (A o5 e 8 Jald 15 ¥ dae il (= )l se @

“,ﬁca‘)d‘)uc&}@ﬁcW\uiA\Sc‘}Jcéim';c%c&jﬂ\ﬁacdjﬂ\)ﬁji&w:@hy@wubj\}s .
d\...ns“))j




e ———.

(19-1090S yguatisunSy JWo & sisgiansguogy olyad & jgungyi ) VITT ¢y Yiso 1l 1o '
(4038 yulg G5 2 joy YA G F el 45l by )

589 i jpagys L) igd b o g i 59 Sl e g g i 3
(1gjé0 Gl gjin
(o il ) s i 3 i 5
(592 49 ouogi dbin) @ 3 « | sl e
(il 5y jpogys i) sl gjad b o
(sl o> oS &) pladl gopus b SipeS



pyu dop oy oy
Il g paal g 1 g by ¢)
"-““"I" Pb/. i B.. ' ' W "
| e el bl jugiloge | il gl
ol oSl il ol o) eygo Usww,cacws .
ual (PFF) WP il e b5 clocans o
) § pi s )9“9)’)9)’0‘"”” ik iy
D-Dimer
Fibrinogen
P, aPTT
Peripheral Blood Smear




3920953 b B B)l (5545, @SMe 3929
632 L 9 SH)k ESNe 9 RIS (Ha293 A2 ()L )i g 50 G9)e
QM (535 9 i Auund 3375 )0 s Gg)<
5D 3)3 1 aSid F9)e
O9lizuSlg dislo g I3l (63w 9 (S3yaSu530)8 9 095 3)3:p1 ] F9ye
\, JB 9 YAGF 5

1

| 1910953 35U Cag2 abgzpe SIS 51 (551352 y29:05 |
CBC (Platelet count)
¥ ¥

-

Thrombocytoper;ia\vj, : 'Thromnbosié

l————————;_’PT-PTT- Fibrinogen Level - D-Dimer-CRP )

Platelet>20x10%/L Platelet<20x10%/L
D-Dimer < 4X D-Dimer=4X
Fibrinogen>150 mg/dL Fibrinogen<150 mg/dL

LMWH.Warfarin « o)l « <S03 32,55 pas -\
Anti XA . Rivaroxaban Apixaban gg,&-¥
©9jlisl;S>-¥

IVIG j2u 3)lg0 o>
D-Dimer s 1,55
Fibrinogen q 48h

\ 4 PFA HIPA L 335 lSel ©)90 5 IVIG-F




|
oS lg 3l 3ylge oyl

> LB)lee Bleizl lge fasiS o3liiual 1) 3u99
- 5 Dl A o ) = 'L:'m S Lﬁ"“."
- e | ()
wiblic 3 <90 £)53 s‘bae.u-’s(“ 2995 i A b ously
Syl Slgo L Vs &5 OSly
S WBUT 8)b LS oy 2iaw 0 8255 Cawgy (2luj
3 o
|5 Snenr st K2 Spuaae gio ae‘uaﬁww:m’z <
(VITT) ausSlg b Jasiye 19 - 35995 yuSlg Elgd
9 Elgil 19 - 13995 (puSly
G255 ol ) 45 295k 89)
(W 30 Cawl 6340 plail
313 5508 9 2lell
A
B2 ) oleys 2 129bys 9 Side jual az)ly L a1
Olgh Clale Syae e G2 4l

S g el ol ealazl 83 pladl (553 (33,55 a5 (Fiwd Sy g (3280




Vaccine: Third Doses and Boosters




Immunocompromised Hosts Have Heterogeneous
Response Following mRNA Immunization

RBD-Binding IgG (s/co)
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Rahav. EClinicalMedicine. 2021;41:101158.



Triple Dose of mMRNA Vaccine in
Solid Organ Transplant Patients

= 101 SOT recipients in France given Anti-SARS-CoV-2 Antibodies
third dose of Pfizer-BioNTech vaccine By Prevalence By Titer
_ _ 100 - 10° = P <.001
= First 2 doses were given 1 mo apart, E 1
and the third dose was administered 20 i
61 £ 1 days after the second dose 10° B
— 3 3
s : i
= 68% developed anti—SARS-CoV-2 g 007 5 ] :
. o . c o —
antibodies after third dose o 5 1074 : :
= 40 A L= :
2 ; .
— 32% still with no detectable a .
antibodies 1 mo after third dose 50
= Third dose intends to complete - L
o o4 o . O T T
!nltlal immune response in an Before | Before | Beforel 1 Mo Before | Before | Before. 1 Mo
immunocompromised host; First Second Third | After First Second Third  After
incomplete responses are still seen Dose  Dose  Dose | Third Dose Dose Dose  Third
Dose Dose

Kamar. NEJM. 2021;385:661.



MRNA Vaccines: Third Dose and Booster Doses

Third Dose Authorized for
Immunocompromised

8/12/21 EUA Amendment: FDA authorizes
additional (third) vaccine dose at least 4 wk after
second dose for:

— Certain individuals with immunocompromise,
including advanced or untreated HIV infection

Applies to:

— Pfizer-BioNTech COVID-19 vaccine
(BNT162b2); age 212 yr

— Moderna COVID-19 vaccine (mMRNA-1273);
age 218 yr

Booster Doses Recommended for Adult Recipients of
Ad26.COV2.S, BNT162b2, and mRNA-1273

10/21/21: CDC recommends vaccine booster dose
for age 218 yr who were vaccinated =2 mo ago with
Janssen COVID-19 vaccine (Ad26.COV2.S)

11/19/21: CDC updates their recommendation for
BTN162b2 and mRNA-1273 vaccine booster doses
6 mo after second mRNA doses to state:

— All adults 250 yr should receive a booster
— All adults age 218 yr may receive a booster

12/9/21: CDC updates their recommendation for
BTN162b2 booster to include those age 16-17 yr

fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-additional-vaccine-dose-certain-
immunocompromised. cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html.



SARS-CoV-2 Vaccine Booster Effectiveness by Age:
Data From Israel

n Compa rison of people with vs without Incidence of any SARS-CoV-2 Infection By Age, Pre and Post Booster
_ 125 - : Lo - 10,000
booster (N = 1,456,642) Age Group* | o
. = 30-39 yr i | 4
— Median age: 52 yr, 51% female 5 100 —40-49yr LA S
33 —50-59 yr i /A - 7500 3_
— Median follow-up: 13 days £ = — 260 yr i L 2
Qs 75+ i y {111 3
. . g & i i (1| o
= Results at >7 days after receipt of third =3 ; T 5000 3
dose vs second dose given =5 mo ago: 22 .. ! A =
28 : TN £
— Severe disease: 92% VE (17 vs 157 events) = & Y i | c00 2
T 25- WHHINT &
(] 1 1 I 1
— Death: 81% VE (7 vs 44 events) s il T
= : I
H . 0 T T T I T T I T I lI T T T 0
— Severe disease ages 40-69 yr: IR Qo\’b B oS o > D
3.5/100,000 persons vs 57.9/100,000 S A O R 5y
persons Date

*Vertical dashed lines represent the day that age group became third dose eligible

Barda. Lancet. 2021;[Epub].



MRNA Vaccine Effectiveness Wanes in Age >60 Yr From
Time of Second Dose: Data From Israel

Pfizer-BioNTech Vaccine Effectiveness 6 Mo Post Vaccine Series Completion
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Goldberg. NEJM. 2021;[Epub].
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MRNA Booster: Effect on Severe lliness

Primary Outcomes of Confirmed Infection and Severe IlIness*

Adjusted Rate Ratio

Nonbooster Group Booster Group (95% Cl)t
Confirmed infection 11.3(10.4-12.3)
No. of cases 4439 934
No. of person-days at risk 5,193,825 10,603,410
Severe illness 19.5(12.9-29.5)
No. of cases 294 29
No. of person-days at risk 4,574,439 6,265,361

*Poisson regression analysis of 1,137,804 Israeli persons 260 yr old who did or did not receive a booster. Booster group includes data from at least 12 days post
booster dose. TEstimated factor reduction in rate in booster group vs nonbooster group

Bar-On. NEJM. 2021;385:1393.




Concept: SARS-CoV-2 Vaccine Mixing and Matching

Predominant Immunity

Homologous Humoral immunity:

MRNA m Anti-spike 1gG, neutralizing titers

vaccines and spike-specific B cells

Heterologous
ARS-CoV-2
vector or mRNA Humoral and cellular immunity SARS C?
vaccines (and variants)

Homologous Cellular immunity:

CD8+ T-cells

Deming. Nat Med. 2021;27:1510. Schmidt. Nat Med. 2021;27:1530. Borobia. Lancet. 2021;398:121.




NIAID: Booster “Mix & Match” Study

N =458 (150+ per vaccine) Boost: Ad26.COV2.S Boost: Ad26.COV2.S

= 12 wk post vaccine
= Safety, antibody titers at
29 days

Ad26.COV2.S mRNA-1273  BNT 162b2 Ad26.COV2.S mMRNA-1273  BNT 162b2
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Results:

= Boosters increased
neutralizing antibody
activity 4.2-76x and binding
antibody titers 4.6-56x
overall

= 4xincreases in antibodies
with Ad26.COV2.S boost of = 1071 __ ' ' . ' T

° 00 &

'.

101 - . -

100+ - - y

NAb titers (IU50/mL) to D614G
[EEY
o

IgG Binding Ab (BAU/mL) to S-2P-WA1

Ad26.COV2.S 1 15 29 1 15 29 1 15 29 1 15 29 1 15 29 1 15 29
m  33-56x increases in Study Day Study Day

antibodies with mRNA Study Day: mDay1 mDay15 mDay?29
boost of Ad26.COV2.S

Atmar. medRxiv;[Preprint]. Note: this study has not been peer reviewed.



Take-home Points

Vaccine efficacy is extraordinary with all vaccines
Vaccine efficacy is reduced in immunocompromised hosts
Vaccine efficacy wanes after 6 mo across the population

Booster after 6 mo approved by FDA and CDC for mRNA vaccines,
2 mo for adenovirus vaccine

— “Mixing and matching” of boosters authorized by FDA and recommended
by CDC as safe






