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REVACCINATION OUTCOMES FOLLOWING PEDIATRIC H

FoIIowin% hematopoietic stem cell transplant (HSCT), patients are at increased risk of vaccine-
preventable diseases (VPDs) and experience worse outcomes of VPDs compared to
Immunocompetent patients. Therefore, patients are routinely vaccinated post-HSCT to restore VPD
immunity.

* Published guidelines recommend revaccination based on time post-HSCT, although optimal
revaccination timing and the value of using other clinical and laboratory variables to guide
revaccination remain unclear.

* Aninstitutional immune recovery-based protocol to guide timing of revaccination is used at
Children’'s Hospital Colorado. This protocol incorporates time from transplant, time off
immunosuppressive therapy and intravenous immunoglobulin replacement, absence of active graft-
versus-host disease (GVHD), and minimum absolute CD4 count, absolute lymphocyte count (ALC),
and immunoglobulin G (IgG) levels.



REVACCINATION OUTCOMES FOLLOWING PEDIATRIC H

Rates of seroprotection following revaccination were retrospectively determined for patients who
received autologous or allogeneic HSCTs at Children’s Hospital Colorado from January 1, 2007, until
December 31,2017.

Percent seropositivity after revaccination was determined for ten VPDs: measles, mumps, rubella,
varicella, tetanus, diphtheria, Haemophilus influenzae type B (Hib), poliovirus, hepatitis B virus (HBV), and
Streptococcus pneumoniae.

The impact of covariates, including post-HSCT vaccine timing, patient demographics, clinical features
(diagnosis, donor and conditioning regimen data, GVHD, cytomegalovirus disease), and laboratory
parameters (CD4 count, ALC, IgG level), on rates of seroprotection post-revaccination was determined
using Wilcoxon rank sum, Fisher’s exact, or chi-square tests, as appropriate.

* One hundred-twelve unique patients among 427 HSCT recipients had available data for both
revaccination timing and vaccine titers.
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Among these, high rates of seroprotection were achieved after revaccination for rubella (100%),
diphtheria (100%), tetanus (100%), and Hib (98%). More modest rates of seroprotection were achieved
after revaccination with HBV (87%) and pneumococcal conjugate (85%) vaccines.

Seroprotection was lower after revaccination with measles (76%), pneumococcal polysaccharide (72%),
mumps (67%), and varicella (25%) vaccines.

(hepatitis B vaccine),
(pneumococcal conjugate vaccine),
(pneumococcal conjugate vaccine),

(pneumococcal polysaccharide vaccine).



Minimum Criteria Post-HSCT to Initiate Revaccination”

Criteria Fulfilled Criterion at
First Post-HSCT
Vaccination,' n |

=6 mo post-HSCT (2015 -2016)

4 mo post-HSCT
al criteria
Mo active GVHD
OIT systemic immunosuppression =6 61 (95)
o (2007 —2014)

OfT systemic immunosuppression 48 /48 (100)
(2015 —present)
1 oo

OIf IVIG =3 mo

Laboratory criteriall

IgG = 400 mg/dL (2007 —2016)"

L (2007 —-2017)
Lif allo, CD -
cells/puL if auto {2018 — present)

ALC = 1000 cells) L (2017 — present) 022 (91)

Allo indicates allogeneic HSCT recipient; auto, autologous HSCT recipient.

*  All criteria applicable at the time of revaccination were to be fulfilled prior
o revaccination.

Proportion of patients included in the final analysis who fulfilled each cri-
terion in the time period the criterion was active. For the time post-transplant,
this is based on the patient’s first inactivated vaccination and the patient's first
live vaccination. For the clinical and laboratory criteria, this is based on the
patient’s first included vaccination of any type post-transplant.

P All seven patients vaccinated at =12 months post-HSCT were vaccinated
at =6 months post-HSCT.

9 From 2007 to 2014, a minimum period of 6 months off systemic immuno-
suppression was required. After 2015, patients were only required to be off
immunosuppression, without any minimum period specified.

I 1gG, CD4, and ALC values were included if an applicable value was avail-
able within 3 months prior to the first included post-HSCT wvaccination (36
patients in the analyzed cohort did not have an available CD4 count within 3
months). Only one patient’s first post-HSCT wvaccination occurred in 2018,
although 11 total vaccines given in 2018 were included in the overall analysis.

¥ Starting in 2017, there was no minimum IgG requirement.
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In summary, our data demonstrate that high rates of seroprotection can be achieved against most
VPDs by revaccination after HSCT using an immune recovery-based protocol combining
and a range of

current guidelines recommend beginning PCV and Hib vaccines 3 to 6 months post-HSCT; Tdap/
DTaP, IPV, and HBV vaccines at 6 to 12 months; and MMR and varicella vaccines after 2 years.
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Seroprotection rates for HBV and PCV were notably among the highest reported in children post-
HSCT.

Nevertheless, seroprotection rates achieved for some VPDs, such as

Evaluation of additional strategies, such as incorporation of

(e.g., a comprehensive evaluation of T cell subsets and diversity) and into
revaccination protocols, is warranted to overcome patient-specific factors associated with reduced
seroprotection after revaccination.
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Table 29.1 International consensus recommendations (Ljungman et al. 2009)

Time post-HSCT to
Vaccine No. of doses initiate vaccine
Influenza (inactivated) 1 4—6 months, vearly,
2 for children <9 years, or if lifelong seasonal
< m from HSCT (C III) vaccination
Measles® 1 (2 in children) 24 months ATl children
BII seronegative
adults
Mumps® CIII
Rubella® {in adults for sero(-) females BIII
with pregnancy potential)
Hepatitis B virus (HBV) (follow country : 6—12 months BII
recommendations for general
population )
Human papillomavirus Follow recommendations for general population in each
country
Inactivated polio 3 6—12 months

Pneumococcal conjugate (PCV) 3 3—6 months
1

— polysaccharide pneumococcal 6 months after last PCV
vaccine (PPS)
— in case of GVHD, use PCV instead
of PPS for this 4th dose
Menineococcal conjugate (follow 6—12 months
country recommend for general
population)
Haemophilus influenzae conjugate : 6—12 months BII
Diphtheria-tetanus (DT preferred over K 6—12 months BII
Td)
Pertussis (acellular) (DTaP preferred : 6—12 months CIII
over Tdap)

*MME. These vaccines are contraindicated (EIII) before 24 months post-HSCT or in case of active GVHD or IS. These
vaccines are usually given together as a combination vaccine

"WHB. Vaccination is recommended for HBV surface Ag-negative or HB'V core Ab-positive patients, as vaccination can
reduce the risk of reverse seroconversion (BII). For HBV surface Ag-negative or HBV core Ab-negative HSCT patients,
recommendations for the general population in their country of residence should be followed
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The EBMT

SPECIFIC VACCINES R —

.......

Varicella Zoster Virus (VZV)

Prevention of VZV After HSCT Antiviral prophylaxis (acyclovir/valacyclovir) is the primary mode of
prevention. It should be given for at least 1 year after allo-HSCT and for 3—6 months after auto-
HSCT.

UplToDarte

Pneumococcus

Pneumococcus is a frequent and serious complication in HSCT.

The incidence of invasive pneumococcal disease (IPD) in HSCT is 50 times higher compared to the
general population.

— PCV should always be administered before PS vaccine.
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VACCINATIONS
FOR DONORS,
CLOSE CONTACTS/
FAMILY, AND HCWS
OF HSCT
RECIPIENTS

Tabla 294 “Vrocinanans far domees, cless canracrefamily, and HOWs of HOT recipienrs

Cieerad nomasanre

Imncdivared vnocines can he eafzly piven far domare, clese contaces, and HEW e of HSCT pansnts

Fuor live vaozines a carelul evalustion shoubd be dome e belew ] S e oo salely issues lor HSCT reciplonis

brut athier wam cause sevene damags

Lewors

Curlelines do nol neeemneeed donee vaccinalion fue e bzeelil o e recipical

¢ Umnly vaccinezs rhnt ars indicared amd recommended hessd comthe derar's aps, vnecinanon histoey, ardd sxpeenre
hizrary sheeld be sdminierered

¢ Monethebess, vaccimntian nf the dannr hine bearin shomen raimpeooes the pose ransplard imeaneine of the parent in
U et ol bedamus, diphiheriy, T-valenl preurneeoocal conjugale saecine (M2, and Secmopiniice iefiensae vpe
b- -_l:p_|_|l.4_."- ¢ vdvcines. Domation is an opporiunily b aplale the domor veocimalon caleodar 10 che duner ks s

reveive any ol these vaccines i hasdher own Inbenesd, e sdminisirtica of gl ledsl ane dase pre-velleclion ol shee
cells cruld hemefit nlsa the recepror

Adminisiration of MR, MEEY, voriczlla. and zesier wnecines shomld he meaided withan 4 wesks af srem cell
hareesrt. By extensian, all live vaccires shanld ke avoided hefars srem cell callacrices dises 4o rhe risk of dfrensmissian
ul the palbrieen with tie prall?
Vrerines recommeended v clove coniesty end SIOW et BECT recipionis
Wik Hicoime Davednoies
Al lmlloemea,  =Anmeadly, as leog as Ueere is conlact with an 1S mecipien®: Close coalacis: ALR-ALL;
inactivarsd  HEW s Al-ATIe
All eernd- 1 W2 Varieslla:  + 2 doses, separsted by or least 28 dave
AT
HIW'e hlenishes = AT recommended, not graded
s n-}
[Live waceines piven lor civss sandacey ar 5CW ol HOST palieals: precaulioos
Inimmsad igfuenza = I ive: inuenza vacvine s abminisierod o a close conlaclEICWs, conlad, bolweaeo
(DR TRERT the TS parienr omd honsshodd membesr shoaald he meaicksd fre 7 doys (weak, very ow®
Kleaslzs-mmnps-mibella + M risk for the HSCT pintient
Voricella + The waczinarien dress ar doses shoald he camplersd =3 weels befrre rhe condinening
regimen hepine or wd weeks (£2 does) befome contact with the HOT recipient is
planzrad (BL1*
= 1w varicslly vavvimee develops g pesteaccinabiva rash wilknin 42 davs ol vaccinalion,
thez vacvizese sl avoid conbacl with HCT necipicnts wniil all rash lesions ane
cracned ar e rash bas resndeed”




ThE- EBMT

et

hqc:-lg,__

'“ N ", -
By n-rh!--l.'“ri-l-.!-
i Vil it
Fun Lo
Carla [o'esr
W e iy
ke Ky mgme
[LET

ity e

Chral polin waocineg (OPY)

Rotavirus

VACCLES

travel: vellow
c; omal typhoid

Ciral polio vaccine (COPY) should not he administered to individuals who live in g
household with IS [_1L1LJ-.-.'ur [strong, moderate), These vaccinated contacts shed the
Ive-attenuated polioviris strams of the vacoine in the stools that can induce paralyvtic
policimyelitis i mmunocomproiised patients like HSCT

It live-atenwated oral polio vaccine, that is stll available in some non-LSMmon-
European counties, 15 aven (0 a household contact, a 4- to 6-week furlouzh is

adviyed

Rotavirus vaccine 15 included in the children vaccine calendar of many countries, so
it will b frequent that a HSCT patient hay a child candidate for the vaceine

shed in stoals for 2-4 weeks after vaccination. Transmission from vaccinated
to |5 person has heen confirmed, but there are no reported cases of svmptomatic
infection in contacts
Highly IS paticnts should avoid handling diapers of infants who have been vaccinated
with rotavius vaccine for 4 weeks after vaccinalion (sirong, very low)
HSCT recipients should have no contact with the stonls or diapers of vaccinated
chuldran for 4 weeks following vaccination
Can safelv be administered®
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