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“As long as flu 

viruses are 

circulating, 

vaccination 

should continue, 

even in January 

or later.” 

Influenza Vaccination 
in Cancer Patients 

CDC: 



  

Literatures 

  

Patients with cancer are at high risk for mortality and morbidity from seasonal 
influenza.  
Furthermore, influenza can indirectly result in suboptimal oncological outcomes 
by resulting in treatment delays. 
 
20% to 30% of hospitalized patients with cancer testing positive for influenza 
and mortality rates as high as 10% during influenza seasons. 
 

The mortality rate from influenza can reach 10% 
in oncology patients, and there is evidence that 
fewer than 50% of patients are vaccinated 
 
     J Clin Oncol 37:2795-2804. © 2019 

 
 
 



Effects of vaccination 

Studies of immunogenicity among patients with cancer have shown mixed results, with 
some studies documenting poor serologic responses to influenza vaccination, especially 
among patients undergoing active chemotherapy and others reporting adequate serologic 
responses. 
The ability to mount an adequate response to influenza vaccination is likely influenced by:  
 
 
• Patient factors 
• cancer diagnosis 
• type of chemotherapy 
• use of corticosteroids 
• timing of vaccination 
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Effects of vaccination 

. 



 Pediatric Oncology Patients 

 

• Higher incidence of influenza and greater 
morbidity and mortality from infection 
when compared with healthy controls 

• Influenza in this population can interrupt 
and delay chemotherapy as often as 80% of 
the time. 

 

J Clin Oncol 28:2481-2490. 

 

 

 

Trials 



Observation showed that patients receiving treatment had only a marginal impairment in their 

ability to respond to vaccination compared with those who had completed treatment. 

 

In studies of predominantly patients with acute lymphoblastic leukemia, response rates to 

vaccination varied from just more than 50% able to develop protective antibody titers to all 

three administered viral strains to 60% to 65% seroresponse rates for patients on maintenance 

therapy, which approached the rates of controls. 

 

J Clin Oncol 28:2481-2490. 

Trials 



Outcomes of Immunogenicity Studies of Influenza Vaccination in Pediatric Oncology Patients 

First Author and 
Year 

Population Treatment at Time of Vaccination Measure of Efficacy Response Conclusions 

Borella, 1971 ALL in remission (n = 
20); controls (n = 22) 

Maintenance treatments HI titer > 1/40 
 

89% v 100% for controls Recommend vaccination 

Gross, 1978 Hematologic 
malignancies (n = 86); 
various solid tumors (n 
= 34); “miscellaneous 
hematologic disorders” 
(n = 22) 

Hematologic malignancy patients 
received maintenance treatments; 
solid tumor patients received VCR, 
dactinomycin, cyclophos 

HI titer > 1/40 
 

58% (29% treated, 85% 
untreated) v 92% 
“standardized controls” 

Recommend vaccination 
for 
those not actively 
receiving treatment 

Steinherz, 1980 Various malignancies (n 
= 147); controls (n =13) 

“Aggressive, multimodal” 
chemotherapy regimens (n = 106); 
off treatment for at least 30 days 
(n = 41) 

4 × increase in HI titer 
 

52% on treatment v 86% 
off treatment 

Recommend vaccination 
(two-shot series) for 
those not actively 
receiving treatment 

Brydak, 1998 ALL (n = 45); 
unvaccinated controls 
(n = 23) 

Completed treatment (n = 43); 
maintenance treatments (n = 2) 

HI titer > 1/40 68% to 100% response, 
depending on viral strain 

Recommend vaccination 

Chisholm, 2001 Predominantly 
hematologic 
malignancies (n = 42) 

Varied HI titer > 1/40 55% Recommend vaccination 
(two-shot series) 

Hsieh, 2002 ALL (n = 25); asthma (n 
= 30) 

Maintenance treatments 4 × increase in HI titer 
 

24%-60% v 63%-77% for 
asthma patients 

Recommend vaccination 
(two-shot series) 

Porter, 2004 ALL (n =20); controls (n 
= 46) 

Maintenance treatments 4 × increase in HI titer 
 

60% v 76% for controls Recommend vaccination 
 

Matsuzaki, 2005 Various malignancies (n 
= 44) 

Actively treated (n = 18); 
completed treatment for 1-60 
months (n = 26) 

4 × increase in HI titer 
 

40%-65%, depending on 
strain 

Recommend vaccination 
(two-shot series) for 
patients not receiving 
treatment 

Chisholm, 2005 Solid tumors and 
lymphomas (n  66) 

All receiving chemotherapy 
or within 6 months of treatment 

4 × increase in HI titer 
 

39% Recommend vaccination 

Bektas, 2007 Solid tumors (n  45) Receiving chemotherapy 
(n  35); within 6 months of 
completion(n  10) 

4 × increase in HI titer 
 

86% to 97% 
postvaccination 
protective rates 
 

Recommend vaccination 
(two-shot series) 



 Adult Patients With Solid Tumors 

 

Studies of patients with lung and breast cancer, most of 

whom, showed an ability to mount protective antibody titers 

to influenza vaccination that approached the level of healthy 

controls. 

 

 

J Clin Oncol 28:2481-2490. 

 

Trials 



Citation and Year Population Treatment at Time of 
Vaccination 

Measure of Efficacy Response Conclusions 

Ganz, 1978 Patients with cancer (n = 
17); patients with solid 
tumors (n = 15); controls 
(n = 15) 

Multi-agent 
chemotherapy (n = 8); 
single-agent 
chemotherapy (n = 7); 
immunotherapy (n = 2) 

HI titer > 40 
 

41%-47%, v 67% for 
controls 

Recommend vaccination  

Stiver, 1978 Breast cancer (n = 13); 
not reported (n = 3); 
controls (n = 27) 

Breast cancer patients 
received cyclophos, MTX, 
FU (n = 13) 

4× rise in HI titer 50% v 93% controls Recommend vaccination  

Shildt, 1979 Various tumor types (n = 
53); controls (n = 15) 

Various regimens, 
including XRT (n = 39); 
untreated (n = 14) 

4× rise in HI titer “Significantly lower rates 
of seroconversion” v 
controls (data not 
shown) 

Recommend vaccination  

Anderson, 1999 Lung cancer (n = 59) Received chemotherapy 
in the preceding month 
(n = 14); receiving oral 
steroids (n = 22) 

HI titer > 40 
 

83% Recommend vaccination  

Brydak, 2000 Breast cancer (n = 9); 
controls (n = 19) 

Mitomycin or CMF (n = 6) HI titer > 40 
 

89% v 100% controls Recommend vaccination  

Ramanathan, 2002 Unspecified tumor types 
(n = 133), observed over 
3-year period 

Not reported HI titer > 40 21% to 60% responded, 
depending on year and 
influenza subtype 

Recommend vaccination  
 

Outcomes of Immunogenicity Studies of Influenza Vaccination in Adult Patients With Solid Tumors  



Adult Patients With Hematologic Malignancies 

Patients with hematologic malignancies do not respond to vaccination as well as healthy controls or 
patients with solid tumors. 

Immunosuppressive treatment regimens, such as 

• Purine analogs, which result in profound T-cell immunodeficiency, 

• Rituximab 

• Alemtuzumab, 

 have led many to question the benefit of vaccination in this population.  
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Adult Patients With Hematologic Malignancies 

 

• Patients with multiple myeloma have a decreased ability to mount a response to 
vaccinations,and in one small study of actively treated patients only 19% developed protective 
antibody titer. 

 

• Patients with non-Hodgkin’s lymphoma (NHL) have less favorable responses to vaccination than 
those with solid tumors or healthy controls. 

 
 

 

 

 

 

 

 

 

 

J Clin Oncol 28:2481-2490 



Adult Patients With Hematologic Malignancies 

 

One study of 25 patients with a variety of lymphoproliferative disorders demonstrated a failure of 
those receiving treatment to achieve protective antibody titers to a bivalent influenza vaccine. 

However, patients not receiving treatment did not differ from controls in their mean antibody 
response to influenza antigens, suggesting that the malignancy itself was less responsible than 
treatments 
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Adult Patients With Hematologic Malignancies 

 

• Despite these observations, patients with hematologic malignancies, even when receiving 
treatment, can mount protective responses after vaccination. 

• A larger study conducted over two consecutive influenza seasons of 163 patients with NHL, 87 of 
whom had received chemotherapy and 76 of whom were untreated, showed that at 1 and 6 
months after vaccination, patients with NHL were able to maintain adequate responses to 
influenza vaccination. 
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Results support recommendations for influenza vaccination 
 for 

 patients with cancer.  

Literatures 

 VE was decreased for patients with hematologic malignancies, and there was no 

significant difference in VE among patients with solid tumor cancer receiving active 
chemotherapy.  

 Strategies to optimize influenza prevention among patients with cancer are 
warranted. 



Adult Patients With Hematologic Malignancies 

• Timing of vaccination in  HSCT patients appears to be crucial. 

• There was no benefit from immunization in the first 6 months after HSCT 

• Some centers advocate administering vaccination 3 to 4months after HSCT, and 
considering a two-shot. 

 

• In a Cross-sectional, Prospective, Observational Study (Clinical Infectious Diseases, 
Volume 68, Issue 11, 1 June 2019, Pages 1894–1903): 

 

They recommend flu vaccination at 3 months post-transplant to all of BM recipients, 
irrespective of their immunosuppression status. 

 

 

 
 

 

 



Literatures 

 An elevated risk of influenza virus infection and related complications has been noted in patients 

with solid tumours receiving chemotherapy. 

 
 Vaccination can reduce this risk, although vaccine effectiveness in this patient population has only been 

demonstrated to a limited extent. 
 

 Current evidence of benefits showed a reduction of risk of pneumonia and decreased all-cause mortality. 
 

 Although serological studies show that the magnitude of antibody response can be lower in patients 
receiving chemotherapy compared to healthy controls, seroprotection was achieved in the majority of 
patients within the standard period of measurement 3 or 4 weeks after vaccination, similar to healthy 
controls. 



 A variety of opinions regarding the ideal timing of vaccination have emerged, including 
recommendations to vaccinate 

  2 weeks before initiation of chemotherapy. 
 1 month after completion of chemotherapy or after the peripheral WBC count recovers 

to greater than 1,000 cells/mm, or  
 simply before the influenza season. 
 If neither of these options is possible, another suggestion is: immunizing patients about 

a week after the start of a chemotherapy cycle.  
 Immunization on day 4 or 5 of a chemotherapy cycle is more immunogenic than on day 

16.  
 
 Annual immunization of all family members and other close contacts is also 

recommended. 
 
Ann Oncol 2011; 22:2031, Vaccine 2013; 31:6177 

 

Ideal timing of vaccination 



Literatures 

Influenza vaccination resulted in protective titers in more than 60% of patients/participants receiving 

immune check point inhibitor. 

Safety of vaccination 

The rate of local irritation (all grades) in the area of the vaccine injection in the deltoid muscle was not 

significantly different to healthy controls (data not shown). 

While no severe adverse events attributable to influenza vaccination were noted in the patient 

population during the first 30 days after vaccination, the overall frequency of irAEs was unusually high at 

52.2% and 6 out of 23 patients (26.1%) had severe grade 3/4 irAEs. 

 

Influenza vaccination of cancer patients during PD-1 blockade induces 

serological protection but may raise the risk for immune-related adverse 
events 



Summary of immune-related adverse events 

Immune-related adverse event  Number of patients (%) 

irAE 12 (52.2%) 

Grade 

-G1/2   6 (26.1%) 

-G3/4  6 (26.1%) 

irAE type 

-skin (rash)  3 (13.0%) 

-arthritis  3 (13.0%) 

-colitis  2 (8.7%) 

-encephalitis  2 (8.7%) 

-hypothyroidism  1 (4.3%) 

-pneumonitis  1 (4.3%) 

-neuropathy  1 (4.3%) 

Literatures 



Literatures The most common side effects (all grades) were rash (outside the vaccination 

site) (13%), arthritis (13%), and colitis (8.7%) 

Frequency of specific immune-related adverse events 

Immune-related adverse event G1/2, n (%) G3/4, n (%) 

-skin (rash)  3 (13.0%) 0 

-arthritis  3 (13.0%) 0 

-colitis  0 2 (8.7%) 

-encephalitis  0 2 (8.7%) 

-hypothyroidism  1 (4.3%) 0 

-pneumonitis  0 1 (4.3%) 

-neuropathy  0 1 (4.3%) 



Conclusions 
 

This is the first analysis demonstrating adequate humoral immune response of a trivalent, 

inactivated, non-adjuvanted influenza vaccine in patients that were treated with a PD-1/PD-L1 

blocking agent.  

However, there might be the potential of a higher rate of irAEs induced by immune 

checkpoint inhibitors in patients undergoing influenza vaccination. 

Literatures Literatures 



The Centers for Disease Control and Prevention (CDC) recommends annual vaccination for high-risk 
populations, including health care workers, the elderly, and patients who are immunosuppressed or 
have chronic medical conditions. 
 
Patients with malignancies receiving chemotherapy are also at an increased risk of contracting 
influenza and may have higher complication and mortality rates than the general population. 
 

Influenza Vaccination 



 

 

SUMMARY 

• Adults with cancer should receive an inactivated influenza vaccine annually . 

•  An exception is patients who are receiving anti-B cell antibodies (eg, rituximab, 
alemtuzumab) since immunogenicity is so poor. 

 

• Vaccine administration should be delayed for at least six months in such patients. 

 

• Immunization of family members and hospital staff is also strongly recommended.  

• The current recommendations do not support administration of a second dose of the 
influenza vaccine within the same season  

 



SUMMARY 

 

• Until future studies provide more information, it should be reinforced that influenza vaccination 
in patients with cancer is safe, minimally invasive, and inexpensive.  

 

• Vaccination of all household contacts, and prophylactic use of antiviral treatments in patients 
with known exposures, is recommended.  

 

 



THANK YOU 


