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Opinion statement

While emergency use is authorized for numerous COVID-19 vaccines and the high-risk
population including cancer patients or those with immunosuppression due to disease or
therapy is prioritized, data on this group’s specific safety and efficacy of these vaccines
remains limited. Safety data from clinical trials and population data may be extrapolated,
and these vaccines may be used for cancer patients. However, concerns of efficacy due to
the variable immune response in patients with active cancers undergoing active therapy
and cancer survivors with chronic immunosuppression remain. The authors aim to discuss
the current recommendations for use of COVID-19 vaccination in patients with cancer.
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Introduction

Across the globe, multiple vaccines have received
emergency use authorizations for SARS-CoV-2 preven-
tion. Various technology platforms for vaccination are
being used to tackle this COVID-19 pandemic, and
while each vaccine has its demerits, the merits of vac-
cination outweigh the risk of infection in most cases.
However, the challenge remains in patients dealing
with cancer, due to the lack of vaccination data in
cancer patients during or following cancer therapy. It
is known that COVID-19 results in more severe and

higher mortality in patients with active cancer; can-
cer survivors infected with SARS-CoV-2 tend to have
poorer prognosis too [1¢¢, 2, 3]. While priority vac-
cination has been offered for patients with comor-
bidities including cancer, the authors aim to review
the recommendations and address the challenges in
vaccine safety in cancer patients, ability to develop a
successful immune response while on immunosup-
pressive/myelosuppressive therapy, and the effect of
vaccination on cancer management.

Vaccination challenges in cancer patients

Accelerated phase III trials for COVID-19 vaccine safety and efficacy were
aimed at the general population with an urgent need to reduce the disease
incidence. Therefore, vaccination data in dedicated subgroups including
cancer patients was not studied, and the recommendations for vaccine
administration in cancer patients come from extrapolated population data
or limited prospective data following emergency use approvals for vaccine
use in the general population [4]. Cancer patients or patients receiving
immunosuppressive therapy included 0.5 to 4% of all phase III vaccine
trials and were not subjected to a separate analysis for efficacy or immune
response assessment [5-7]. The general population safety of COVID-19
vaccines has been studied in detail, and none of the approved vaccines
contains a live or attenuated SARS-CoV-2 capable of infection. The live ade-
noviral vector vaccine technology is nonreplicative and therefore consid-
ered safe in immunocompromised states. Vaccine-specific safety concerns
including thromboembolic events following the AstraZeneca [8] or Jansen
COVID-19 vaccines [9], myocarditis or pericarditis following mRNA vac-
cines [10], and neurological manifestations (Bell’s palsy or Guillain-Barré-
type presentation) among others have been reported. The association of
genomic information encoding vaccines with carcinogenesis is likely very
low, especially with mRNA vaccines [11]. However, these concerns have not
been more prevalent in immunocompromised or cancer patients, and the
benefits of vaccination outweigh the concerns or these rare adverse effects
[12]. “Enhanced permeation and retention” of mRNA encapsulated in lipo-
somal nanoparticles has raised concerns about dose modification or vehi-
cle carriers for mRNA in active cancer patients [13, 14], but more data is
required before a recommendation or practice change is advised. Although
the long-term safety of these vaccines is reassuring, we will require careful
post-marketing surveillance in patients with cancer [15].
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Ongoing therapy and its impact on immunization response

While the safety of these vaccines does not seem to be a major concern, the
efficacy of immunization in cancer patients has been variable. Detection of
antibodies has been shown to be significantly lower in patients receiving
anti-CD20 therapy or bone marrow/stem cell transplantation [16]. Impaired
immunization response and low antibody titer are reported in patients with
chronic lymphocytic leukemia as a result of disease activity as well as therapy
(anti-CD20) [17¢]. Similar inadequacies in immunization have been demon-
strated in patients on treatment with monoclonal antibodies to CD20 [18],
Bruton tyrosine kinase inhibitors [19], and bone marrow/stem cell trans-
plantation due to the blunted immune response. The likelihood of a desired
post-vaccine immune response within 6 months of receiving myelosuppres-
sive therapy is low; however, since there is no contraindication, the benefit of
protection from SARS-CoV-2 at the earliest in high-prevalence areas requires
a case-based approach. Inactivated vaccines for various infections (influenza,
herpes zoster, etc.) have been used after 6 months of bone marrow/stem cell
transplantation [20], and the same can be extrapolated for the use of COVID-
19 vaccines in patients undergoing cancer treatment.

______________________________________________________________________________________________________________________________________________|
Vaccination and its impact on ongoing therapy

While the loss of the efficacy of vaccination has been discussed, the loss
of treatment efficacy resulting from vaccination and induction of immune
response needs to be addressed. The effect of a provoked immune response
resulting in incited graft versus host disease following influenza vaccination
has been studied in patients undergoing bone marrow/stem cell transplan-
tation. Limited data also mentions adverse outcomes in immunotherapy
or checkpoint inhibitor therapy resulting from induced immune response
following vaccination [21¢]. However, the benefits of immunization against
COVID-19 may outweigh the current known risks when associated with
checkpoint inhibitors. Larger prospective data will be required to assess the
safety of their concomitant use. In the current recommendation, neither
COVID-19 vaccination nor checkpoint inhibitors are contraindicated for
simultaneous use [22].

Cancer management post-vaccination

Since the possibility of SARS-CoV-2 infection remains even post-vaccination,
the recommendation for testing prior to surgical or medical (mainly myelo-
suppressive type) therapies is unclear. It is advisable to routinely test patients
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undergoing cancer therapies since the vaccine-derived protection from infec-
tion is of variable duration and “successful immunization” may differ in can-
cer patients as compared to that in the normal population. Patients expected
to receive immunosuppressive therapy should complete vaccination up to
4 weeks prior to initiation, to allow immunity development. Fully vacci-
nated cancer patients undergoing surgery or medical therapy are prone to
loss of vaccine immunity due to suppressive therapy and general blunting of
antibody response. Therefore, adherence to mask protocol, social distancing,
and vaccination of caregivers and close contacts decrease the patient’s risk of
exposure and contraction of COVID-19.

Expert recommendations/quidelines for COVID-19 vaccination

in cancer patients

A review of recommendations from expert groups is tabulated in Table 1.
Suggested COVID-19 vaccine timing in patients undergoing active cancer
therapy is in Table 2.

Documentation of immune response to vaccination

There is no role of post-vaccination antibody testing either in the general
population or in immune-compromised patients. Routine serological tests
are unable to detect vaccine-induced antibodies. Specific antibody titers to
SARS-CoV-2 surface spike protein are required to assess vaccine-mediated
antibody response. However, the level of protection and its correspond-
ing antibody levels need to be evaluated yet. Studies from Israel [29] and
Japan [30] have shown that up to 90% patients with cancer had an immune
response as compared to healthy controls. Cellular T-cell immunity cannot
be tested and may be the key to lasting vaccine immunity in the absence
of adequate antibody titers. Positive antibodies to nucleocapsid protein
for SARS-CoV-2 are useful to detect prior infection, but the role of anti-
body testing for assessment of immunity is limited and not recommended.
Yazaki et al. [30] demonstrated similar seroprevalence while developing
lower serum IgG levels to SARS-CoV-2 spike protein in cancer patients.
Therefore, post-vaccination levels of antibodies tell only a part of the story
while protection may be offered by memory T cells in seronegative patients
[31]. Currently, there is no recommendation for revaccination after immune
competence is regained in persons who received COVID-19 vaccines dur-
ing chemotherapy or treatment with other immunosuppressive drugs [32].
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Summary

Prioritizing vaccination for cancer survivors may be necessitated as they may be
at high risk for severe or fatal COVID-19 resulting from a long-term weakened
immune system. It is clear that immune response to COVID-19 vaccines may be
attenuated in cancer and immunocompromised patients; however, the recom-
mendations do not list the use of a vaccine as a contraindication. In theory, a
sub-optimal immune response may be better than no immunity to COVID-19.
However, the timing of vaccination needs to be staged in regard to ongoing
therapy to allow maximal benefit without loss of treatment efficacy and disease
control. To conclude, COVID-19 vaccination should be considered a standard of
care for patients with cancer as the benefits likely outweigh the risks of vaccine-
related adverse effects [33°¢].

Author contribution

Manit K. Gundavda, Contribution: Concepts, design, definition of intellectual content, literature search,
clinical studies, experimental studies, data acquisition, data analysis, statistical analysis, manuscript prepa-
ration, manuscript editing and review.
Kaival K. Gundavda, Contribution: Concepts, design, definition of intellectual content, literature search,
clinical studies, experimental studies, data acquisition, data analysis, statistical analysis, manuscript prepa-
ration, manuscript editing and review.

Declarations

Ethics Approval
Not applicable, no patient data presented.

Consent to Participate
Not applicable.

Consent for Publication
Not applicable.

Conflict of Interest
Manit K. Gundavda declares that he has no conflict of interest. Kaival K. Gundavda declares that he has no
conflict of interest.



95 Page8of9

Curr. Treat. Options in Oncol. (2021) 22: 95

References and Recommended Reading

. _________________________________________________________________________________________________________________________________|
Papers of particular interest, published recently, have
been highlighted as:

¢ Of importance

ee Of major importance

1.e0

Gundavda MK, Gundavda KK. Cancer or COVID-
19? A review of guidelines for safe cancer care

in the wake of the pandemic. SN comprehensive
clinical medicine. 2020:1-11. https://doi.org/10.
1007/s42399-020-00632-2.

Lack of international guidelines leaves healthcare providers
with a case-to-case approach for delivering optimal cancer
care in the wake of the pandemic.

2.

10.

Williamson EJ, Walker AJ, Bhaskaran K, Bacon

S, Bates C, Morton CE, et al. Factors associated
with COVID-19-related death using OpenSAFELY.
Nature. 2020;584(7821):430-6. https://doi.org/10.
1038/s41586-020-2521-4.

Chamilos G, Lionakis MS, Kontoyiannis DP. Are all
patients with cancer at heightened risk for severe
coronavirus disease 2019 (COVID-19)? Clin Infect
Dis. 2021;72(2):351-6. https://doi.org/10.1093/
cid/ciaal079.

Cohen JI, Burbelo PD. Reinfection with SARS-
CoV-2: implications for vaccines. Clin Infect Dis.
2020. https://doi.org/10.1093/cid/ciaal866.
Polack FP, Thomas §J, Kitchin N, Absalon J, Gurt-
man A, Lockhart S, et al. Safety and efficacy of the
BNT162b2 mRNA Covid-19 vaccine. N Engl ] Med.
2020;383(27):2603-15. https://doi.org/10.1056/
NEJMo0a2034577.

Baden LR, El Sahly HM, Essink B, Kotloff K,

Frey S, Novak R, et al. Efficacy and safety of the
mRNA-1273 SARS-CoV-2 vaccine. N Engl ] Med.
2021;384(5):403-16. https://doi.org/10.1056/
NEJMo0a2035389.

Sadoff ], Gray G, Vandebosch A, Cirdenas V, Shu-
karev G, Grinsztejn B, et al. Safety and efficacy of
single-dose Ad26.COV2.S vaccine against Covid-
19. N Eng ] Med. 2021;384(23):2187-201. https://
doi.org/10.1056/NEJMo0a2101544.

Schultz NH, Servoll IH, Michelsen AE, Munthe
LA, Lund-Johansen E Ahlen MT, et al. Thrombosis
and thrombocytopenia after ChAdOx1 nCoV-19
vaccination. N Engl ] Med. 2021;384(22):2124-30.
https://doi.org/10.1056/NEJM0a2104882.

Pai M, Chan B, Stall NM, Grill A, Ivers N, Maltsev A
et al. Vaccine-induced immune thrombotic throm-
bocytopenia (VITT) following adenovirus vector
COVID-19 vaccination. 2021. https://doi.org/10.
47326/0csat.2021.02.17.2.0.

CDC - Centers for Disease Control and Preven-
tion- Vaccines and immunization - myocarditis and
pericarditis considerations. https://www.cdc.gov/

13.

vaccines/covid-19/clinical-considerations/myoca
rditis.html.

Goérecki DC, Simons JP. The dangers of DNA vac-
cination. Nat Med. 1999;5(2):126. https://doi.org/
10.1038/5473.

World Health Organization. Interim statement of
the COVID-19 subcommittee of the WHO Global
Advisory Committee on Vaccine Safety on Astra-
Zeneca COVID-19 vaccine. https://www.who.int/
news/item/07-04-2021-interim-statement-of-the-
covid-19-subcommittee-of-the-who-global-advis
ory-committee-on-vaccine-safety.

Fanciullino R, Ciccolini J, Milano G. COVID-19
vaccine race: watch your step for cancer patients. Br
J Cancer. 2021;124(5):860-1. https://doi.org/10.
1038/s41416-020-01219-3.

Kang CK, Kim HR, Song KH, Keam B, Choi SJ,
Choe PG, et al. Cell-mediated immunogenicity

of influenza vaccination in patients with cancer
receiving immune checkpoint inhibitors. J Infect
Dis. 2020;222(11):1902-9. https://doi.org/10.
1093/infdis/jiaa291.

Korompoki E, Gavriatopoulou M, Kontoyiannis
DP. COVID-19 vaccines in patients with cancer—a
welcome addition, but there is need for optimiza-
tion. JAMA Oncol. 2021. https://doi.org/10.1001/
jamaoncol.2021.1218.

Thakkar A, Gonzalez-Lugo JD, Goradia N, Gali R,
Shapiro LC, Pradhan K, et al. Seroconversion rates
following COVID-19 vaccination among patients
with cancer. Cancer Cell. 2021. https://doi.org/10.
1016/j.ccell.2021.06.002.

Herishanu Y, Avivi I, Aharon A, Shefer G, Levi S,
Bronstein Y, et al. Efficacy of the BNT162b2 mRNA
COVID-19 vaccine in patients with chronic lym-
phocytic leukemia. Blood. 2021;137(23):3165-73.
https://doi.org/10.1182/blood.2021011568.

Data demonstrate generally high immunogenicity of
COVID-19 vaccination in oncology patients and identify
immunosuppressed cohorts that need novel vaccination or
passive immunization strategies.

18.

19.

Houot R, Levy R, Cartron G, Armand P. Could anti-
CD20 therapy jeopardise the efficacy of a SARS-
CoV-2 vaccine? European journal of cancer (Oxford.
England. 1990;2020(136):4-6. https://doi.org/10.
1016/j.€jca.2020.06.017.

Pleyer C, Ali MA, Cohen JI, Tian X, Soto S, Ahn IE,
et al. Effect of Bruton tyrosine kinase inhibitor on
efficacy of adjuvanted recombinant hepatitis B and


https://doi.org/10.1007/s42399-020-00632-2
https://doi.org/10.1007/s42399-020-00632-2
https://doi.org/10.1038/s41586-020-2521-4
https://doi.org/10.1038/s41586-020-2521-4
https://doi.org/10.1093/cid/ciaa1079
https://doi.org/10.1093/cid/ciaa1079
https://doi.org/10.1093/cid/ciaa1866
https://doi.org/10.1056/NEJMoa2034577
https://doi.org/10.1056/NEJMoa2034577
https://doi.org/10.1056/NEJMoa2035389
https://doi.org/10.1056/NEJMoa2035389
https://doi.org/10.1056/NEJMoa2101544
https://doi.org/10.1056/NEJMoa2101544
https://doi.org/10.1056/NEJMoa2104882
https://doi.org/10.47326/ocsat.2021.02.17.2.0
https://doi.org/10.47326/ocsat.2021.02.17.2.0
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/myocarditis.html
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/myocarditis.html
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/myocarditis.html
https://doi.org/10.1038/5473
https://doi.org/10.1038/5473
https://www.who.int/news/item/07-04-2021-interim-statement-of-the-covid-19-subcommittee-of-the-who-global-advisory-committee-on-vaccine-safety
https://www.who.int/news/item/07-04-2021-interim-statement-of-the-covid-19-subcommittee-of-the-who-global-advisory-committee-on-vaccine-safety
https://www.who.int/news/item/07-04-2021-interim-statement-of-the-covid-19-subcommittee-of-the-who-global-advisory-committee-on-vaccine-safety
https://www.who.int/news/item/07-04-2021-interim-statement-of-the-covid-19-subcommittee-of-the-who-global-advisory-committee-on-vaccine-safety
https://doi.org/10.1038/s41416-020-01219-3
https://doi.org/10.1038/s41416-020-01219-3
https://doi.org/10.1093/infdis/jiaa291
https://doi.org/10.1093/infdis/jiaa291
https://doi.org/10.1001/jamaoncol.2021.1218
https://doi.org/10.1001/jamaoncol.2021.1218
https://doi.org/10.1016/j.ccell.2021.06.002
https://doi.org/10.1016/j.ccell.2021.06.002
https://doi.org/10.1182/blood.2021011568
https://doi.org/10.1016/j.ejca.2020.06.017
https://doi.org/10.1016/j.ejca.2020.06.017

Curr. Treat. Options in Oncol. (2021) 22: 95

Page90of9 95

20.

2].

zoster vaccines. Blood. 2021;137(2):185-9. https://
doi.org/10.1182/blood.2020008758.

L'Huillier AG, Kumar D. Immunizations in solid
organ and hematopoeitic stem cell transplant
patients: a comprehensive review. Hum Vaccin
Immunother. 2015;11(12):2852-63. https://doi.org/
10.1080/21645515.2015.1078043.

Desage AL, Bouleftour W, Rivoirard R, Magne

N, Collard O, Fournel P, et al. Vaccination and
immune checkpoint inhibitors: does vaccination
increase the risk of immune-related adverse events?
A systematic review of literature. Am J Clin Oncol.
2021;44(3):109-13. https://doi.org/10.1097/coc.
0000000000000788.

Vaccination for patients under immune checkpoint inhibitors
causes a humoral response and seems to be associated with
an increase rate of seroconversion. Interestingly, vaccination
may provoke immune-related adverse events in treated patients.
So far, inactivated vaccines have not been contraindicated
during ICI treatment.

22.

23.

24.

25.

26.

27.

SITC Statement on SARS-CoV-2 vaccination and
cancer immunotherapy. https://www.sitcancer.org/
aboutsitc/press-releases/2020/sitc-statement-sars-
cov-2-vaccination-cancer-immunotherapy.

American Society of Clinical Oncology (ASCO).
COVID-19 vaccine & patients with cancer. https://
WWW.asC0.0rg/asco-coronavirus-resources/covid-19-
patient-care-information/covid-19-vaccine-patients-
cancer. (Accessed on 06 Jan 2021).
Recommendations of the NCCN COVID-19 Vac-
cination Advisory Committee. https://www.nccn.
org/docs/default-source/covid-19/2021_covid-19_
vaccination_guidance_v3-0.pdf%3Fsfvrsn%3Db48
3da2b_60&ved=2ahUKEwiy-on_rdHyAhXwmu
AKHVW-DpEQFnoECA0QAQ&usg=AO0vVaw0CMQ
y10xQxi2WXB40oVJHNb&cshid=1630072730727
ASH-ASTCT COVID-19 vaccination for HCT and
CART cell recipients. https://www.hematology.org/
covid-19/ash-astct-covid-19-vaccination-for-hct-and-
car-t-cell-recipients. Accessed 24th June 2021.
Priority groups for coronavirus (COVID-19) vaccina-
tion: advice from the JCVI. https://www.gov.uk/gover
nment/publications/priority-groups-for-coronavirus-
covid-19-vaccination-advice-from-the-jcvi-2-decem
ber-2020/priority-groups-for-coronavirus-covid-19-
vaccination-advice-from-the-jcvi-2-december-2020.
Accessed 30th Dec 2020.

Giesen N, Sprute R, Riithrich M, Khodamoradi Y,
Mellinghoff SC, Beutel G, et al. 2021 update of the

29.

31.

33,00

AGIHO guideline on evidence-based management
of COVID-19 in patients with cancer regarding
diagnostics, viral shedding, vaccination and therapy.
Eur J Cancer. 2021;147:154-60. https://doi.org/10.
1016/j.ejca.2021.01.033.

Gauci ML, Coutzac C, Houot R, Marabelle A, Lebbé
C. SARS-CoV-2 vaccines for cancer patients treated
with immunotherapies: recommendations from

the French society for InmunoTherapy of Cancer
(FITC). Eur J Cancer. 2021;148:121-3. https://doi.
org/10.1016/j.ejca.2021.02.003.

Massarweh A, Eliakim-Raz N, Stemmer A, Levy-Barda
A, Yust-Katz S, Zer A, et al. Evaluation of seropositiv-
ity following BNT162b2 messenger RNA vaccination
for SARS-CoV-2 in patients undergoing treatment for
cancer. JAMA Oncol. 2021. https://doi.org/10.1001/
jamaoncol.2021.2155.

Yazaki S, Yoshida T, Kojima Y, Yagishita S, Nakahama
H, Okinaka K, et al. Difference in SARS-CoV-2 anti-
body status between patients with cancer and health
care workers during the COVID-19 pandemic in
Japan. JAMA Oncol. 2021. https://doi.org/10.1001/
jamaoncol.2021.2159.

Sun L, Warner JL, Parikh RB. Immune responses to
SARS-CoV-2 among patients with cancer: what can
seropositivity tell us? JAMA Oncol. 2021. https://doi.
org/10.1001/jamaoncol.2021.2096.

Centers for Disease Control and Prevention. Interim
clinical considerations for use of mRNA COVID-19
vaccines currently authorized in the United States.
https://www.cdc.gov/vaccines/covid-19/info-by-
product/clinical-considerations.html. Accessed 1st
June 2021.

Desai A, Gainor JE Hegde A, Schram AM, Curigli-
ano G, Pal S, et al. COVID-19 vaccine guidance for
patients with cancer participating in oncology clini-
cal trials. Nat Rev Clin Oncol. 2021;18(5):313-9.
https://doi.org/10.1038/541571-021-00487-z.

Continued quality oncological care requires that patients with
cancer, including those involved in trials, be prioritized for
COVID-19 vaccination, which should not affect trial eligibility.

Publisher’s Note

|
Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional
affiliations.


https://doi.org/10.1182/blood.2020008758
https://doi.org/10.1182/blood.2020008758
https://doi.org/10.1080/21645515.2015.1078043
https://doi.org/10.1080/21645515.2015.1078043
https://doi.org/10.1097/coc.0000000000000788
https://doi.org/10.1097/coc.0000000000000788
https://www.sitcancer.org/aboutsitc/press-releases/2020/sitc-statement-sars-cov-2-vaccination-cancer-immunotherapy
https://www.sitcancer.org/aboutsitc/press-releases/2020/sitc-statement-sars-cov-2-vaccination-cancer-immunotherapy
https://www.sitcancer.org/aboutsitc/press-releases/2020/sitc-statement-sars-cov-2-vaccination-cancer-immunotherapy
https://www.asco.org/asco-coronavirus-resources/covid-19-patient-care-information/covid-19-vaccine-patients-cancer
https://www.asco.org/asco-coronavirus-resources/covid-19-patient-care-information/covid-19-vaccine-patients-cancer
https://www.asco.org/asco-coronavirus-resources/covid-19-patient-care-information/covid-19-vaccine-patients-cancer
https://www.asco.org/asco-coronavirus-resources/covid-19-patient-care-information/covid-19-vaccine-patients-cancer
https://www.nccn.org/docs/default-source/covid-19/2021_covid-19_vaccination_guidance_v3-0.pdf%3Fsfvrsn%3Db483da2b_60&ved=2ahUKEwiy-on_rdHyAhXwmuAKHVW-DpEQFnoECA0QAQ&usg=AOvVaw0CMQy1OxQxi2WXB4oVJHNb&cshid=1630072730727
https://www.nccn.org/docs/default-source/covid-19/2021_covid-19_vaccination_guidance_v3-0.pdf%3Fsfvrsn%3Db483da2b_60&ved=2ahUKEwiy-on_rdHyAhXwmuAKHVW-DpEQFnoECA0QAQ&usg=AOvVaw0CMQy1OxQxi2WXB4oVJHNb&cshid=1630072730727
https://www.nccn.org/docs/default-source/covid-19/2021_covid-19_vaccination_guidance_v3-0.pdf%3Fsfvrsn%3Db483da2b_60&ved=2ahUKEwiy-on_rdHyAhXwmuAKHVW-DpEQFnoECA0QAQ&usg=AOvVaw0CMQy1OxQxi2WXB4oVJHNb&cshid=1630072730727
https://www.nccn.org/docs/default-source/covid-19/2021_covid-19_vaccination_guidance_v3-0.pdf%3Fsfvrsn%3Db483da2b_60&ved=2ahUKEwiy-on_rdHyAhXwmuAKHVW-DpEQFnoECA0QAQ&usg=AOvVaw0CMQy1OxQxi2WXB4oVJHNb&cshid=1630072730727
https://www.nccn.org/docs/default-source/covid-19/2021_covid-19_vaccination_guidance_v3-0.pdf%3Fsfvrsn%3Db483da2b_60&ved=2ahUKEwiy-on_rdHyAhXwmuAKHVW-DpEQFnoECA0QAQ&usg=AOvVaw0CMQy1OxQxi2WXB4oVJHNb&cshid=1630072730727
https://www.nccn.org/docs/default-source/covid-19/2021_covid-19_vaccination_guidance_v3-0.pdf%3Fsfvrsn%3Db483da2b_60&ved=2ahUKEwiy-on_rdHyAhXwmuAKHVW-DpEQFnoECA0QAQ&usg=AOvVaw0CMQy1OxQxi2WXB4oVJHNb&cshid=1630072730727
https://www.hematology.org/covid-19/ash-astct-covid-19-vaccination-for-hct-and-car-t-cell-recipients
https://www.hematology.org/covid-19/ash-astct-covid-19-vaccination-for-hct-and-car-t-cell-recipients
https://www.hematology.org/covid-19/ash-astct-covid-19-vaccination-for-hct-and-car-t-cell-recipients
https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020
https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020
https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020
https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020
https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020
https://doi.org/10.1016/j.ejca.2021.01.033
https://doi.org/10.1016/j.ejca.2021.01.033
https://doi.org/10.1016/j.ejca.2021.02.003
https://doi.org/10.1016/j.ejca.2021.02.003
https://doi.org/10.1001/jamaoncol.2021.2155
https://doi.org/10.1001/jamaoncol.2021.2155
https://doi.org/10.1001/jamaoncol.2021.2159
https://doi.org/10.1001/jamaoncol.2021.2159
https://doi.org/10.1001/jamaoncol.2021.2096
https://doi.org/10.1001/jamaoncol.2021.2096
https://www.cdc.gov/vaccines/covid-19/info-by-product/clinical-considerations.html
https://www.cdc.gov/vaccines/covid-19/info-by-product/clinical-considerations.html
https://doi.org/10.1038/s41571-021-00487-z

	Cancer or COVID-19? A Review of Recommendations for COVID-19 Vaccination in Cancer Patients
	Opinion statement
	Introduction
	Vaccination challenges in cancer patients
	Safety
	Efficacy
	Ongoing therapy and its impact on immunization response
	Vaccination and its impact on ongoing therapy

	Cancer management post-vaccination

	Expert recommendationsguidelines for COVID-19 vaccination in cancer patients
	Documentation of immune response to vaccination
	Summary
	References


