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Patients with cancer are more vulnerable to sea-
sonal influenza and pneumococcal infections than the 
overall population. Furthermore, the mortality rate is 
higher in the patients receiving active cancer treat-
ment.1-4 Influenza and pneumococcal vaccines are 
protective even in patients with cancer undergoing 
chemotherapy. Both are recommended by the Center 
for Disease Control and Prevention in this patient 
group.5 Despite recommendations by the medical so-
cieties and an increased mortality rate from influenza 
and invasive pneumococcal infections among pa-

tients with cancer, vaccination rates for these infec-
tions are low in the patients.6,7 The reasons for these 
low vaccination rates have not yet been elucidated. 
Some authors suggested that insufficient information 
to patients can be a reason for low vaccination rates.8 
In addition, concerns regarding the effect of vaccina-
tion on immunocompromised patients could affect 
the decision to take vaccines.6  

The protective effect of seasonal influenza and 
pneumococcal vaccines on coronavirus disease-2019 
(COVID-19) was discussed during the pandemic.9,10 
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However, people against the vaccine (named anti-
vaxxers) claimed that influenza vaccination might in-
crease the risk of death from COVID-19.11 
Conflicting results regarding the effect of influenza 
and pneumococcal vaccination on COVID-19 may 
affect the attitude of patients with cancer toward vac-
cination. To date, no data exist regarding the vacci-
nation rates and attitudes of patients with cancer 
toward seasonal influenza and pneumococcal vacci-
nation during the COVID-19 pandemic. 

In this study, we aimed to assess current in-
fluenza and pneumococcal vaccination rates of pa-
tients with cancer and their attitudes toward 
vaccination in this pandemic era.  

 MATERIAL AND METHODS 

PartıcıPants 

This cross-sectional study was conducted in a terti-
ary cancer center in Turkey.  

We included all adult (older than 18 years) pa-
tients with cancer with a solid tumor admitted to the 
tertiary cancer center between 15.11.2020 and 
30.11.2020. To ensure a homogeneous patient popula-
tion, patients with hematological malignancies (i.e., 
lymphoma, leukemia, and multiple myeloma) and re-
ceiving immunotherapy were excluded from this study. 

Measures 

A self-administered questionnaire consisting of 20 
items was used (Supplementary). It was divided into 
2 parts. In the first part, there were questions regard-
ing the sociodemographic aspects of patients. In the 
second part, patients’ influenza and pneumococcal 
vaccination status, attitudes toward influenza and 
pneumococcal vaccination in the pandemic, and con-
siderations regarding the protective effect of these 
vaccines on COVID-19 were assessed. 

statıstıcal analysıs 

Descriptive analyses were presented using mean±stan-
dard deviation or median with interquartile range (IQR) 
for continuous variables and percentages for categori-
cal variables. McNemar’s test was performed to compa 
re the two related categorical variables. A p value less 
than 0.05 was considered statistically significant. All 

statistical analyses were performed using IBM SPSS 
Statistics version 27.0 (Armonk, NY: IBM Corp). 

ethıcal consıderatıons and confıdentıalıty 

The local ethical committee approved this study. In 
addition, this study was conducted in accordance with 
the “Declaration of Helsinki.”(Ankara University 
Faculty of Medicine, Date: 23.10.2020, Number: İ8-
550-20)No information regarding the identity of pa-
tients was collected during the study.  

 RESULTS 

A total of 309 patients completed the questionnaires. 
The median age of patients was 57 years (IQR: 48-66 
years). Moreover, 141 patients (45.6%) were males. 
A majority of included patients were undergoing 
chemotherapy (67.3%). In addition, 134 patients 
(43.4%) had at least one comorbidity. Baseline char-
acteristics of all patients are shown in Table 1. 

Patıents’ Vaccınatıon status for seasonal 
ınfluenza and PneuMococcal ınfectıons Before 
coVıd-19 PandeMıc 

A majority of patients (74.1%) did not get a flu shot 
before the COVID-19 pandemic. Moreover, 37 pa-
tients (12%) got a flu shot annually. Similar to sea-
sonal influenza, most patients (84.1%) did not get a 
pneumococcal vaccine before the COVID-19 pan-
demic. Among 49 patients (15.8%) who got a pneu-
mococcal vaccine, 7 got a 13-valent vaccine, 5 got a 
23-valent vaccine, and 4 got both 13-and 23-valent 
vaccines. The remaining patients did not know the 
pneumococcal vaccine type. The patients’ vaccina-
tion rates are shown in Figure 1 and Figure 2. 

Patıents’ attıtudes toward seasonal ınfluenza 
and PneuMococcal Vaccınatıons ın the coVıd-19 
PandeMıc 

A total of 144 patients (46.6%) stated that they were 
considering to get a flu shot because of the COVID-19 
pandemic. Moreover, 78 patients (25.2%) were neutral 
for the seasonal flu vaccine, and 87 patients (28.2%) 
stated that they did not want to get a flu shot in the 
COVID-19 pandemic. In addition, 133 patients (43%) 
stated that they were considering to get a pneumococ-
cal vaccine because of the COVID-19 pandemic. 
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Furthermore, 70 patients (22.7%) were neutral for 
pneumococcal vaccination, and 106 patients 
(34.3%) stated that they did not want to get a pneu-
mococcal vaccine in the COVID-19 pandemic.  
The rates of patients considering to get seasonal in-
fluenza and pneumococcal vaccination because of 
the COVID-19 pandemic were higher than that be-
fore the pandemic. The difference was statistically 
significant in both groups (p<0.001). Patients’  
attitudes toward seasonal influenza and pneumo-
coccal vaccination are shown in Figure 1 and 
Figure 2.  

Patıents’ Vıew of ProtectıVe effect of seasonal 
ınfluenza and PneuMococcal Vaccınatıons on 
ınfluenza, ınVasıVe PneuMococcal ınfectıon, 
and coVıd-19 

A total of 219 (70.9%) patients believed in the pro-
tective effect of flu shots on seasonal influenza. In 
addition, 203 patients (65.7%) thought that the 
pneumococcal vaccine had a protective effect on 
invasive pneumococcal infections. However, 61 
(19.7%) and 54 (17.5%) patients did not believe in 
the protective effects of the flu and pneumococcal 
vaccines, respectively. However, 85 (27.5%)  
patients believed in the protective effect of the  
flu shot and pneumococcal vaccine against 
COVID-19. Patients’ view of the protective effect 
of the flu shot and pneumococcal vaccine is shown 
in Figure 3. 
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n=309 % 
Median age, IQR 57 (48-66) 
Sex 
Female 165 53.4 
Male 141 45.6 
Missing 3 1 
Undergoing chemotherapy  
Yes 208 67.3 
No 101 32.7 
Undergoing radiotherapy  
Yes 33 10.7 
No 276 89.3 
Smoking status  
None 201 65 
Ex-smoker 80 25.9 
Current 28 9.1 
Comorbidities  
Hypertension 78 25.2 
Diabetes 66 21.4 
CVD 38 12.3 
Chronic renal disease 22 7.1 
COPD 16 5.2 
Heart failure 13 4.2 
Connective tissue disease 3 1 
Cirrhosis 2 0.6 
Level of education  
Primary school 177 57.3 
High school 68 22 
University 48 15.5 
Master’s or doctoral degree 14 4.5 
Missing 2 0.6

TABLE 1: Baseline characteristics of patients.

IQR: Interquartile range; CVD: Cardiovascular disease; COPD: Chronic obstructive 
pulmonary disease.

FIGURE 2: Pneumococcal vaccination status and attitudes of cancer patients. 
COVID-19: Coronavirus disease-2019.

FIGURE 1: Influenza vaccination status and attitudes of cancer patients. 
COVID-19: Coronavirus disease-2019. 



Patıents’ Vaccınatıon status for seasonal  
ınfluenza and PneuMococcal ınfectıons ın the 
coVıd-19 PandeMıc 

A total of 35 patients (11.3%) got a flu shot and 56 
(18.1%) got a pneumococcal vaccine in the COVID-
19 pandemic. Patients’ vaccination status for seasonal 
flu and pneumococcal infections is shown in Figure 
1 and Figure 2. A recommendation for seasonal in-
fluenza and pneumococcal vaccination was made to 
98 (21.57%) and 85 (27.5%) patients, respectively, 
from a family practitioner or an oncologist. However, 
no recommendation was made to 118 (38.2%) and 
147 (47.5%) patients for a flu shot and pneumococ-
cal vaccination, respectively. All resources for vac-
cine recommendations are shown in Figure 4. 

 DISCUSSION 

To the best of our knowledge, this was the first study 
to assess the status and attitudes of patients with can-
cer toward seasonal influenza and pneumococcal vac-
cination during the COVID-19 pandemic.  

We revealed that seasonal influenza and pneu-
mococcal vaccination rates were approximately 15-
25% before the pandemic; however, approximately 
half of the patients considered vaccination because 
of the COVID-19 pandemic. Despite considering 
vaccination because of the pandemic, vaccination 
rates were still low in patients with cancer during 
this pandemic era.  

A study conducted in 2008 showed that the rate 
of seasonal influenza vaccination among patients 
with cancer receiving chemotherapy was 30%.6 In an-
other study including patients with cancer, vaccina-
tion rates against seasonal influenza and 
pneumococcal infection were 34.7% and 14.5%, re-
spectively.7,12 showed that the influenza vaccination 
rate was 18% in patients with cancer. A study from 
Turkey showed that the rate of influenza and pneu-
mococcal vaccination was 17% and 4.2%, respec-
tively.13 In this study, influenza and pneumococcal 
vaccination rates were low in line with these previous 
studies.  

The COVID-19 pandemic has changed the atti-
tudes of patients with cancer toward seasonal in-
fluenza and pneumococcal vaccination. Although it 
is believed that vaccination against seasonal influenza 
and pneumococcal infections may protect from 
COVID-19 and its worse clinical outcomes, some 
controversies exist regarding the negative effect of 
influenza vaccination on the clinical course of 
COVID-19. Fortunately, a study conducted by Zein 
et al. showed that there was no increased risk for in-
fection with “severe acute respiratory syndrome-
coronavirus-2” and its worse clinical outcomes 
among the patients who got a flu vaccine.14 Further-
more, Amato et al. showed the positive effect of in-
fluenza vaccination on the clinical course of 
COVID-19.15 To date, in contrast to common beliefs, 
no clear evidence exists on the protective effect of 
pneumococcal vaccines from COVID-19. Our study 
confirmed the positive perception of vaccination 
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FIGURE 3: Patients’ view of the protective effect of vaccines from seasonal influ-
enza, invasiv pneumococcal infection, and COVID-19. 
COVID-19: Coronavirus disease-2019.

FIGURE 4: Who recommended vaccination for seasonal influenza and pneumo-
coccal disease.? 
COVID-19: Coronavirus disease-2019.



against seasonal influenza and pneumococcal infec-
tions in the community. Furthermore, approximately 
one out of four patients believed in the protective ef-
fect of seasonal influenza and pneumococcal vac-
cines from COVID-19.  

Despite the positive perception of vaccination 
against seasonal influenza and pneumococcal infec-
tions among the patients with cancer, vaccination 
rates were low during the COVID-19 pandemic. The 
rates of vaccinated patients were almost similar to 
that before the pandemic. Our study showed that  
vaccination against seasonal influenza and pneumo-
coccal infections was not recommended to approxi-
mately 40-50% of all patients. It may be one of the 
main reasons for low vaccination rates. Vinograd et 
al. showed that recommendations from oncologists 
played a crucial role in the vaccination against sea-
sonal influenza in patients with cancer.16 In addition, 
it is typically considered that a gap of at least 2 weeks 
should be there between the vaccination and 
chemotherapy schedules for ideal immune response. 
A majority of patients in this study were undergoing 
active chemotherapy. In this context, physicians may 
have avoided recommending vaccination against sea-
sonal influenza and pneumococcal infections, which 
could be accepted as a reason for low vaccination 
rates. However, a study conducted by Alkan et al. 
showed that influenza and pneumococcal vaccination 
was recommended by approximately 80% of all med-
ical oncologists.17 Despite their well-known protec-
tive effect on seasonal influenza and pneumococcal 
pneumonia, approximately one out of five patients in 
this study, considered that seasonal influenza and 
pneumococcal vaccines did not have a protective ef-
fect, which may also be accepted as a reason for low 
vaccination rates. 

This study had some limitations. First, a major-
ity of patients in this study were undergoing 
chemotherapy. Physicians may avoid recommending 
vaccination to this group of patients. Furthermore, 
vaccination may be avoided in patients receiving im-
munotherapy. Thus, we did not include the patients 
receiving immunotherapy, which may lead to low 
vaccination rates. Second, we conducted this study in 
a medical oncology clinic. The vaccination rates may 
be different between patients with solid organ malig-

nancies and those with hematological malignancies. 
Third, a small sample of patients was included because 
of the short patient inclusion duration at a single cen-
ter. With a higher number of patients in a multicenter 
study, more accurate results can be obtained. 

 CONCLUSION 

In conclusion, this study found that seasonal influenza 
and pneumococcal vaccination rates were low in pa-
tients with cancer. Although the patients were consid-
ering vaccination because of the COVID-19 pandemic, 
the rates were still low. The main reason for this may 
be the lack of recommendations for vaccination in pa-
tients with cancer. To increase vaccination rates, we 
should question the patients’ vaccination status and rec-
ommend seasonal influenza and pneumococcal vacci-
nation to patients with cancer in our daily practices. 
Moreover, we should use other methods, such as the 
Internet, social media, and television, to increase 
awareness about vaccination for seasonal influenza and 
pneumococcal infections in patients with cancer. 
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A. General information 
1. Age (years) : 
2. Gender : 〇 Female 〇 Male 
3. Presence of current chemotherapy : 〇 Yes 〇 No 
4. Presence of current radiotherapy          : 〇 Yes 〇 No 
5. Smoking status 
    〇 None 
    〇 Ex-smoker (date): 
    〇 Yes (package/year): 
6. Education level 
    〇 Illiterate 
     〇 Primary school 
    〇 High school 
    〇 University 
    〇 Master degree or doctorate      
7. Comorbidities 
    〇 Diabetes 
    〇 Chronic obstructive pulmonary disease 
    〇 Hypertension 
    〇 Cardiovascular disease 
    〇 Heart failure 
    〇 Chronic kidney disease 
    〇 Other…………… 
B. Vaccination information 
8. Previous influenza vaccination 
    〇 Yes 〇 No 
9. Annually influenza vaccination 
    〇 Yes  〇 No 
10. Did you get an influenza vaccine due to COVID-19 pandemic? 
    〇 Yes 〇 No 
11. If you have not received an influenza vaccine, do you consider getting it due to COVID-19 pandemic? 
    〇 Yes 〇 Neutral 〇 No      
12. Who has recommended the influenza vaccine? 
    〇 Family physician            
    〇 Medical oncologist        
    〇 Internet or TV 
    〇 Other patients      
13. Your thoughts about the influenza vaccine? 
    〇 It protects me from seasonal flu 
    〇 It protects me from severe seasonal flu 
    〇 It can’t protect me from seasonal flu 
14. Previous pneumococcal vaccination 
    〇 Yes 〇 No 
15. Which type of pneumococcal vaccination did you get? 
    〇 13-valane 〇 23-valane 〇 Both 〇 Not known 
16. Did you get a pneumococcal vaccine due to COVID-19 pandemic? 
    〇 Yes 〇 No 
17. If you haven’t received a pneumococcal vaccine, do you consider getting it due to COVID-19 pandemic? 
    〇 Yes 〇 Neutral 〇 No      
18. Who has recommended the pneumococcal vaccine? 
    〇 Family physician            
    〇 Medical oncologist        
    〇 Internet or TV 
    〇 Other patients      
19. Your thoughts about the pneumococcal vaccine? 
    〇 It protects me from invasive pneumococcal infections 
    〇 It protects me from severe invasive pneumococcal infections 
    〇 It can’t protect me from invasive pneumococcal infections 
20. Do you believe influenza and pneumococcal vaccines protect you from COVID-19 infection? 
    〇 Yes 〇 Neutral 〇 No      

Supplementary 
Pneumococcal and Influenza Vaccination Questionnaire



Emre YEKEDÜZ et al. J Oncol Sci. 2021;7(2):64-70

70

1. Chemaly RF, Ghosh S, Bodey GP, et al. Res-
piratory viral infections in adults with hemato-
logic malignancies and human stem cell 
transplantation recipients: a retrospective 
study at a major cancer center. Medicine (Bal-
timore). 2006;85(5):278-287. [Crossref]  
[Pubmed]  

2. Weng CF, Chen LJ, Lin CW, et al. Association 
between the risk of lung cancer and influenza: 
A population-based nested case-control study. 
Int J Infect Dis. November 2019;88:8-13. 
[Crossref]  [Pubmed]  

3. Abdel-Rahman O. Influenza and pneumonia-
attributed deaths among cancer patients in the 
United States; a population-based study. Ex-
pert Rev Respir Med. 2021;15(3):393-401. 
[Crossref]  [Pubmed]  

4. Cooksley CD, Avritscher EB, Bekele BN,  
Rolston KV, Geraci JM, Elting LS. Epidemiol-
ogy and outcomes of serious influenza- 
related infections in the cancer population. 
Cancer. 2005;104(3):618-628. [Crossref]  
[Pubmed]  

5. Centers for Disease Control and Prevention 
[Internet]. Recommended Adult Immunization 
Schedule for ages 19 years or older, United 
States, 2021. Available from: [Link]  
01.03.2021 

6. Loulergue P, Mir O, Alexandre J, Ropert S, 
Goldwasser F, Launay O. Low influenza vac-

cination rate among patients receiving 
chemotherapy for cancer. Ann Oncol. 
2008;19(9):1658. [Crossref]  [Pubmed]  

7. Sitte J, Frentiu E, Baumann C, et al. Vaccina-
tion for influenza and pneumococcus in pa-
tients with gastrointestinal cancer or inflam 
matory bowel disease: A prospective cohort 
study of methods for improving coverage. Ali-
ment Pharmacol Ther. 2019;49(1):84-90. 
[Crossref]  [Pubmed]  

8. Akın S, Dizdar O, Özışık L, et al. Vaccination 
attitudes among patients with cancer receiv-
ing chemotherapy. International Journal of 
Hematology and Oncology. 2016;3(26):167-
172. [Crossref]  

9. Skowronski DM, Zou M, Clarke Q, et al. In-
fluenza vaccine does not increase the risk of 
coronavirus or other noninfluenza respiratory 
viruses: retrospective analysis from Canada, 
2010-2011 to 2016-2017. Clin Infect Dis. 
2020;71(16):2285-2288. [Crossref]  [Pubmed]  
[PMC]  

10. Jehi L, Ji X, Milinovich A, et al. Individualizing 
risk prediction for positive coronavirus disease 
2019 testing: results from 11,672 patients. 
Chest. 2020;158(4):1364-1375. [Crossref]  
[Pubmed]  [PMC]  

11. Paget J, Caini S, Cowling B, et al. The impact 
of influenza vaccination on the COVID-19 pan-
demic? Evidence and lessons for public health 

policies. Vaccine. 2020;38(42):6485-6486. 
[Crossref]  [Pubmed]  [PMC]  

12. Poeppl W, Lagler H, Raderer M, et al. In-
fluenza vaccination perception and coverage 
among patients with malignant disease. Vac-
cine. 2015;33(14):1682-1687. [Crossref]  
[Pubmed]  

13. Urun Y, Akbulut H, Demirkazik A, et al. Per-
ception about influenza and pneumococcal 
vaccines and vaccination coverage among pa-
tients with malignancies and their family mem-
bers. J BUON. 2013;18(2):511-515. [Pubmed]  

14. Zein JG, Whelan G, Erzurum SC. Safety of in-
fluenza vaccine during COVID-19. Journal of 
Clinical and Translational Science. 2020;5(1): 
1-3. [Crossref]  [PMC]  

15. Amato M, Werba JP, Frigerio B, et al. Rela-
tionship between influenza vaccination cover-
age rate and COVID-19 outbreak: An Italian 
ecological study. Vaccines (Basel). 2020;8(3): 
535. [Crossref]  [Pubmed]  [PMC]  

16. Vinograd I, Baslo R, Eliakin-Raz N, et al. Fac-
tors associated with influenza vaccination 
among adult cancer patients: A case-control 
study. Clin Microbiol Infect. 2014;20(9):899-
905. [Crossref]  [Pubmed]  

17. Alkan A, Karcı E, Yaşar A, et al. Vaccination in 
oncology practice and predictors. Support 
Care Cancer. 2017;25(9):2677-2682. [Cross-
ref]  [Pubmed] 

 REFERENCES

https://journals.lww.com/md-journal/Fulltext/2006/09000/Respiratory_Viral_Infections_in_Adults_With.3.aspx
https://pubmed.ncbi.nlm.nih.gov/16974212/
https://www.sciencedirect.com/science/article/pii/S1201971219303157?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/31374345/
https://www.tandfonline.com/doi/full/10.1080/17476348.2021.1842203
https://pubmed.ncbi.nlm.nih.gov/33107375/
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.21203
https://pubmed.ncbi.nlm.nih.gov/15973737/
https://www.cdc.gov/vaccines/schedules/hcp/imz/adult.html
https://www.sciencedirect.com/science/article/pii/S0923753419402305?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/18662953/
https://onlinelibrary.wiley.com/doi/10.1111/apt.15057
https://pubmed.ncbi.nlm.nih.gov/30485467/
http://www.uhod.org/pdf/PDF_711.pdf
https://academic.oup.com/cid/article/71/16/2285/5842161
https://pubmed.ncbi.nlm.nih.gov/32442261/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314125/
https://www.sciencedirect.com/science/article/abs/pii/S0012369220316548?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32533957/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7286244/
https://www.sciencedirect.com/science/article/pii/S0264410X20310653?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32859436/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7437565/
https://www.sciencedirect.com/science/article/pii/S0264410X15002078?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/25720791/
https://pubmed.ncbi.nlm.nih.gov/23818370/
https://www.cambridge.org/core/journals/journal-of-clinical-and-translational-science/article/safety-of-influenza-vaccine-during-covid19/C26A417046677E65D421AD33B3E6281F
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7653482/
https://www.mdpi.com/2076-393X/8/3/535
https://pubmed.ncbi.nlm.nih.gov/32947988/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7563271/
https://www.sciencedirect.com/science/article/pii/S1198743X14650953?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/24655107/
https://link.springer.com/article/10.1007%2Fs00520-017-3675-y
https://link.springer.com/article/10.1007%2Fs00520-017-3675-y
https://pubmed.ncbi.nlm.nih.gov/28331981/

