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ΕΘΝΙΚΟ ΠΡΟΓΡΑΜΜΑ ΕΜΒΟΛΙΑΣΜΩΝ ΕΝΗΛΙΚΩΝ





Ανοσοκατεσταλμένοι ασθενείς – Ετερογενής ομάδα 

e



Cancer 2003;97:2576 – 87

� In immunocompromised hosts, 30 – 60% of patients with pneumonia remained without a clear-cut 

diagnosis

� Some of these undiagnosed cases of idiopathic pneumonia actually were infections involving community-

acquired respiratory viruses (influenza, respiratory syncytial virus (RSV), parainfluenza virus (PIV)

� Immunocompromised hosts have the highest risk of developing life-threatening respiratory infections



Επιδημιολογικά δεδομένα

Epidemiol. Infect. (2010), 138: 1804-10

Rates of invasive pneumococcal disease (IPD) in patients with 

underlying malignancy, 2000–2004



CID  2019

**Nonsteroidal immunosuppressive therapy included chemotherapy for cancer (within 2 weeks of admission), antibody-based agents (alemtuzumab, 

basiliximab, daclizumab, trastuzumab, rituximab, infliximab, and/or muromonab-CD3), immunosuppressants (cyclosporine, azathioprine, and/or 

leflunomide), and antirejection medications (tacrolimus, sirolimus, mycophenolate mofetil, and/or antithymocyte globulin).

Frequency of various immunocompromising conditions among 

immunocompromised adults hospitalized with laboratory-

confirmed influenza



Αποτελεσματικότητα

των εμβολίων σε 

ανοσοκατεσταλμένους



A. Schematic representation of peripheral B-cell development.

B. Hypothetical scheme of B cell subset reconstitution after HSCT 

• Risk of pneumococcal invasive disease is 

increased both early and late after HSCT, 

reaching 30-fold higher risks compared to the 

general population after 10 years

• Correlates with presence/occurrence of GVHD

Front. Immunol2019;10:782.doi: 10.3389/fimmu.2019.00782



Garrido G, AJH 2019

Decline in measles-specific IgG 

levels before and after 

allogeneic HSC



ΠΡΩΤΟΠΑΘΕΙΣ ΑΝΟΣΟΑΝΕΠΑΡΚΕΙΕΣ - ΕΜΒΟΛΙΑ

Principi N, Vaccine 2014;32(30)



ΔΕΥΤΕΡΟΠΑΘΕΙΣ ΑΝΟΣΟΑΝΕΠΑΡΚΕΙΕΣ - ΕΜΒΟΛΙΑ

Eibl MM & Wolf HM, 2015; IDSA, 2014



ECIL 7 recommendations for vaccination of 

patients with myeloid diseases

Lancet Infect Dis 2019; 19: e188–99



Chronic myeloid leukaemia (CML) - Inactivated influenza vaccine

• Seroprotection rate of H1N1 adjuvanted vaccine in 32 patients with CML receiving 

imatinib or dasatinib was 85% after one dose, which was not different from that in 

healthy controls (100%).

• Geometric mean concentrations of specific antibodies were significantly lower than 

those in controls. 

• The second dose did not provide a significant benefit. 

Haematologica 2011; 96: 307–14

Blood 2013; 122: 227–38





ΧΜΘ – Επηρεάζει την αποτελεσματικότητα των εμβολίων?



ECIL 7 recommendations for vaccination of patients 

with lymphoproliferative diseases

Lancet Infect Dis 2019; 19: e188–99

ECIL 7=2017 European Conference on Infections in Leukaemia. LAVs=live-attenuated vaccines. PCV13=pneumococcal conjugate 

13-valent vaccine. PPSV23=pneumococcal polysaccharide 23-valent vaccine



ΠΟΛΛΑΠΛΟΥΝ ΜΥΕΛΩΜΑ - ΑΠΟΤΕΛΕΣΜΑΤΙΚΟΤΗΤΑ ΕΜΒΟΛΙΩΝ





ΛΕΜΦΩΜΑΤΑ - ΑΠΟΤΕΛΕΣΜΑΤΙΚΟΤΗΤΑ ΕΜΒΟΛΙΩΝ



ΧΛΛ- Eμβολιασμός ΠΡΙΝ την έναρξη της θεραπείας 



ΟΛΛ – ΑΝΤΑΠΟΚΡΙΣΗ ΣΕ ΕΜΒΟΛΙΑ









Lancet Infect Dis 2019;19:e200-12

Winston DJ, Ann Int Med 1979

Sheridan JF, Blood 1990











ECIL 7 recommendations



ECIL 7 recommendations



ECIL 7 recommendations

Acellular

Pertussis

vaccine



Inactivated influenza vaccine(IIV) –

HSCT Patients



HSCT Patients -Inactivated influenza vaccine(IIV)

� Second dose might be beneficial in patients that cumulate factors of poor 

response or during outbreaks in patients vaccinated within 6 months of 

transplantation.



Hepatitis B virus vaccine(HBV) – HSCT Patients

Anti-HBc (+) donor can transmit HBV to the recipient.

ECIL group recommend vaccinating the recipient before transplantation.

Accelerated schedule of vaccination (day 0, 10, and 21)(?) 

In previously HBV-infected recipients ( in addition to antivirals) vaccination might prevent reverse seroconversion.

ECIL 7 recommendations

Lancet Infect Dis 2019;19:e200-12

Marchou B, J Infect Dis 1995;172:258-60

Le Q, Biol Blood Mar Transplatation 2009; 15:886-87



Human papillomavirus vaccine(HPV) – HSCT Patients

ECIL 7 recommendations



Varicella vaccine – Ανοσοκατεσταλμένοι ασθενείς



Live Zoster virus vaccine – Ανοσοκατεσταλμένοι ασθενείς



Recombinant Zoster vaccine (RZV)-

Αutologous HSCT 

• Double-blind, placebo-controlled 

phase 3 trial

• 135 medical centers

• Scheduled to receive an auto-HSCT 

within 60 days

• The estimated vaccine efficacy was 

63·8% (95% CI 48·4-74·6)

Lancet 2018;391:2116-27



Geometric mean anti-glycoprotein E 

antibody concentration was 23 132·9 

mIU/mL in the vaccine group and 777·6 

mIU/mL in the placebo group(p<0·0001) 

in all patients, excluding those with non-

Hodgkin B-cell lymphoma and chronic 

lymphocytic leukaemia



Measles Mumps Rubella vaccine – HSCT Patients

Lancet Infect Dis 2019;19:e200-12

Blood 2002; 99: 83–87

• Probability of becoming seronegative 5 years after allogeneic HSCT is 60% for measles, 73% for mumps, and 52% for rubella;

• Response rates: 65–100% for measles, 50–87% for mumps, and 75–100% for rubella.

• Patients with ongoing GvHD or immunosuppression should not be vaccinated.



Criteria for Early MMR Vaccine among High-Risk HCT 

Recipients and Patients Receiving CAR-T Cell Therapy

Biol Blood Marrow Transplant 25 (2019) e321e330



• Influenza vaccination is recommended for all SOT 

transplant candidates and recipients. In the post-

transplant setting, either high-dose or booster 

dosing in the same season has greater 

immunogenicity over a single standard dose and 

may be preferred over standard dosing. 

• Both PCV13 and PPSV23 pneumococcal vaccines 

should be administered to transplant candidates 

and recipients.

� Inactivated vaccines should be given at least 2 

weeks prior to transplant.

� Live-attenuated vaccines should be given at least 

4 weeks prior to transplant.

� In the post-transplant setting, inactivated 

vaccines can be administered starting at 3-6 

months post-transplant except influenza vaccine 

which can be given as early as 1 month post-

transplant.

Recommendations for pneumococcal vaccination of SOT recipients

Clinical Transplantation. 2019;33:e13563.



CID 2018:66(11):1802–11 

HUMAN VACCINES & IMMUNOTHERAPEUTICS 2018;1496 (6): 1311–22



• Hepatitis B vaccine series should be offered pretransplant. 

• Accelerated schedules such as 0,1,2 months or 0,7,21 days can be used. 

• A higher dose (40 µg) vaccine can be used in end-stage renal disease.

• Hepatitis B high-dose (40 µg) vaccine is recommended in the post-transplant setting

• Transplant candidates ≥50 years of age should receive herpes zoster vaccination. 

Subunit vaccination is preferred to avoid delays in transplant. Post-transplant patients 

≥50 years can also receive subunit vaccine. Transplant candidates and recipients <50 

years of age could be considered for herpes zoster vaccine.

Clinical Transplantation. 2019;33:e13563



Pre-transplant Post-transplant Dosing Comments

Clinical Transplantation. 2019;33:e13622





CMV vaccines in development

Vaccine 37 (2019) 7437–7442



Children receiving either a dose of prednisone ≥ 2 mg/kg/day 

or a total dose of 20 mg/day if they weigh more than 10 kg

must not be vaccinated with live viruses before 2 weeks (if they 

have undergone therapy for less than 14 days), or 4 weeks (if 

they have undergone therapy for >14 days).

In individuals using:

� steroids <2 mg/kg) for less than 2 weeks

� steroids replacement therapy

� topical, intra-articular, conjunctival steroids or steroid aerosol

all the necessary vaccinations can be carried out during 

treatment, including those with live attenuated viruses

Vaccination and Steroid therapy

Vaccine 36 (2018) 3541–3554



Immunological targets of biologic agentsImmune pathways targeted by nonbiologic disease-modifying 

antirheumatic drugs

Journal Cut Medicine & Surgery 2019;23(1)



� To optimize the immunogenicity of inactivated vaccines in treatment-naive patients with 

immune-mediated conditions, we suggest that immunization be performed at least 2 weeks 

prior to initiation of immunosuppressive therapy.

� Immunosuppressive treatment not be interrupted for administration of inactivated 

vaccines.

� In patients treated with rituximab who require optimal vaccine immunogenicity: 

immunization be deferred to ⩾⩾⩾⩾5 months after the last dose and at least 4 weeks prior to 

the subsequent dose of rituximab.

� To optimize the immunogenicity of the live attenuated herpes zoster vaccine in treatment-

naive patients: immunization be performed at least 2 to 4 weeks prior to initiation of 

immunosuppressive therapy. 

� Live attenuated herpes zoster vaccine can be safely administered to patients at risk, but the 

subunit vaccine is the preferred alternative. 

Journal Cut Medicine & Surgery 2019;23(1)



In treatment-naive patients 

who are vaccinated with 

live attenuated vaccines, 

we recommend that the 

duration of viremia 

following immunization be 

considered when 

determining the optimal 

time to initiate 

immunosuppressive 

therapy.

Journal Cut Medicine & Surgery 2019;23(1)



Furer V, et al. Ann Rheum Dis 2020;79:39–52



Furer V, et al. Ann Rheum Dis 2020;79:39–52



Vaccination of Persons With Asplenia or a Sickle Cell Disease, 

Cochlear Implants, or Cerebrospinal Fluid Leak



PLWH- Vaccination schedule



PLWH- Vaccination schedule



� Median cell-mediated immune responses peaked after dose 2.

� No vaccination-related serious adverse events were reported. 

� No sustained impact on HIV load or CD4+ T-cell count 

Cell-mediated immune (CMI) vaccine response rate. 

Data are percentages with 95% confidence intervals

JID 2015;211:1279–87



Vaccination Recommendations for HSCT Recipients before 

Travel

Majeed A, Biol Blood Marrow Transplant 2020;26: e38-e50



Patients (no immunosuppression for 2 years, no active GvHD, normal CD4 counts

and IgG levels) were vaccinated at a median of 3–9 years after transplantation, with no SAE.
(J Infect Dis 2017; 217: 494–97, J Travel Med 2009; 16: 365–67)



ECIL 7 recommendations for family and close contacts of 

stem cell transplant recipients by vaccine

Lancet Infect Dis 2019;19:e200-12





Συμπεράσματα

• Οι εμβολιασμοί αποτελούν αποτελεσματική στρατηγική για την 

πρόληψη λοιμώξεων σε ανοσοκατεσταλμένους ασθενείς.

• Τα εμβόλια με ζώντες ιούς πρέπει να αποφεύγονται.

• Παρακολούθηση της ανοσιακής κατάστασης των ασθενών για 

πιο σωστή λήψη θεραπευτικών αποφάσεων. 

• Ανεπάρκεια δεδομένων σχετικά με τον ρόλο των εμβολίων σε 

ασθενείς που λαμβάνουν νεώτερες ανοσοτροποποιητικές

αγωγές.

• Απαιτούνται επιπλέον μελέτες για τον προσδιορισμό της 

αποτελεσματικότητας των εμβολίων αναλόγως της 

υποκείμενης νόσου/ ανοσοκατασταλτικής αγωγής.


