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�Infectious diseases constitute a significant burden for cancer patients. This became particularly evident during 
the COVID-19 pandemic. Due to cancer itself and its treatment, the course of infectious diseases in oncology patients 
is often unpredictable and may negatively affect them. Preventing infectious diseases through a wide range of vac-
cinations may help maintain the continuity of treatment and constitute an element of holistic patient care. Testing 
patients with symptoms or suspected infections allows proper treatment and may avoid unfavorable consequences. 
More education on preventing and treating infectious diseases is necessary to improve the standard of cancer care.
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Introduction
Cancer patients present an increased risk of severe infec-
tions. However, their awareness of the need for preventive 
measures is low. In the United States of America, the number 
of cancer-related deaths among cancer patients increased 
slightly between 2018 and 2021 [1]. In parallel, a significant 
increase in other death causes was observed, mainly due 
to the COVID-19 pandemic. The number of deaths in can-
cer patients caused by non-cancer causes was highest 
in the winter months of 2021 and 2022, corresponding to 

subsequent waves of COVID-19 [1]. In Poland, a significant 
increase in the mortality of cancer patients was also obse-
rved during the COVID-19 pandemic, although some deaths 
may be attributed to delayed diagnosis and poorer access 
to health care. The highest 30-day mortality was noted 
in patients with lung cancer. Mortality rates due to vaccine- 
-preventable infections (including influenza, COVID-19 
and pneumococcal diseases) in cancer patients are higher 
than 10%, reaching up to 50% in cases of invasive pneu-
mococcal disease [2–4].  
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Taking into account Polish cancer patients’ insufficient awa-
reness of the burden of infectious diseases, their prevention, 
testing and treatment, we present herewith the interdisciplinary 
expert position statement on these aspects from the perspective 
of infectious diseases, vaccinology and oncology. Considering 
the significant impact of the COVID-19 pandemic on cancer 
patients, this article focuses mainly on this infectious disease. 
We aim to facilitate actions to implement the prevention of in-
fectious diseases in cancer patients, focusing on COVID-19 [1].

Infectious diseases burden in cancer patients, 
focusing on COVID-19 
Infectious diseases have a significant impact on cancer pa-
tients. Vaccinations can effectively protect against the conse-
quences of infectious diseases, allow the continuity of anti-
cancer therapy, and a decrease in mortality [1, 5]. This impact 
is apparent for COVID-19, where subsequent infection waves 
were accompanied by peaks of excess deaths [1]. Indeed, pe-
ople with a history or current cancer are at high risk of severe 
disease and death from this infection [6–8]. In the case of se-
asonal influenza, hospitalized cancer patients were shown to 
have higher mortality, longer hospital stays and a greater risk 
of health-related complications, including pneumonia, neutro-
penia and sepsis [9]. Importantly, viral infections pave the way 
for bacterial infections. Therefore, Streptococcus pneumoniae 
infections are secondary infections or co-infections, which 
in immunosuppressed cancer patients may be particularly 
harmful [10–12].

Typically, hematologic malignancies carry an increased risk 
of severe infections compared to solid tumors, as shown for 
COVID-19 [13, 14]. At the same time, however, solid malignan-
cies are more common than hematologic malignancies [15]. 
Importantly, cancer patients are not a homogeneous group. 
The main risk factors for severe COVID-19 in cancer patients are:
•	 multiple comorbidities [6, 16–18],
•	 type of cancer (including acute leukemia, lung cancer, 

genital cancer, thyroid cancer) [6, 17, 19, 20],
•	 cytotoxic treatment (including time elapsed since ther-

apy) [18],
•	 bone marrow transplants,
•	 advanced age [6, 16–18],
•	 male gender [6, 16, 17, 19],
•	 ethnicity [6, 16, 17, 19],
•	 multi-neoplastic syndromes [17],
•	 smoking [16],
•	 average or poor Eastern Cooperative Oncology Group 

performance status [16],
•	 history of active cancer versus cancer in remission [16].

Due to impaired immune system and treatment-related 
immunosuppression, cancer patients are more susceptible to 
unpredictable courses of infections and post-infectious com-
plications [21]. Numerous factors related to cancer influence 
the course of infectious diseases:

•	 corticosteroids and other immunosuppressive drugs re-
duce the immune response,

•	 cytotoxic drugs may cause bone marrow suppression, 
which may lead to thrombocytopenia and neutropenia, 
thus prompting bacterial infections [22],

•	 radiotherapy-related lymphopenia increases the risk of se-
vere viral infections [22],

•	 inhibiting the activity of immune checkpoints may re-
sult in excessive cytokine production and may contribute 
to the development of a cytokine storm.
Multiple factors increase the risk of severe COVID-19 in-

fections in cancer patients. These include impaired immune 
system function, synergistic inflammatory reaction, chro-
nic inflammation, increased expression of the ACE2 recep-
tor (in some cancer types) and TMPRSS2 (prostate cancer), 
and increased procoagulant activity. The SARS-CoV-2 virus 
is evolving, which changes the burden of COVID-19. During 
the dominance of the BA.1 and BA.2 subvariants (early Omicron 
phase), the mortality among hospitalized patients was 12–14%. 
During the dominance of BA.5, BA.2.75, BQ.1 and XBB.1.5 sub-
variants (late Omicron phase), the overall burden of COVID-19 
was lower in the general population but persisted in hospi-
talized patients at the alarming level of 9% [23]. The number 
of deaths among cancer patients was the highest during 
the COVID-19 wave in early 2022 and was disproportionately 
higher than that in the general population [24]. Unvaccinated 
individuals are much more susceptible to COVID-19 sequelae; 
therefore, vaccination appears to be the most effective pre-
vention of severe COVID-19 infection [25]. 

Complications of infectious diseases in cancer 
patients 
Recently, much attention has been paid to complications fol-
lowing infection with the SARS-CoV-2 virus called long-COVID 
syndrome [26, 27]. It is estimated that this syndrome may affect 
as many as ⅓ of patients [27]. It manifests as persistent impaired 
functioning of the respiratory and cardiovascular systems, fati-
gue and cognitive disorder [28], which may last several weeks 
or months after the infection [29]. An analysis of the OnCovid 
registry showed that complications persisted after COVID-19 
for 6 and 12 months in 9.8% and 8.0% of patients, respectively. 
Factors associated with a higher complication risk included 
male gender, age ≥65 years, ≥2 comorbidities, history of smo-
king and a severe course of COVID-19 [29].

The time of virus elimination (identified as a positive 
PCR test) is longer in cancer patients than in patients with 
an effective immune system [30–33]. Such situations may 
affect the continuity of anticancer treatment. Indeed, the data 
from the OnCovid registry showed that anticancer treatment 
was modified or discontinued in 14.6% and 22.9% of patients, 
respectively, and treatment termination due to COVID-19 com-
plications was associated with a significantly reduced survival 
compared to that among patients who continued treatment 
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(hazard ratio [HR]: 6.75; 95% confidence interval [CI]: 2.37–19.9) 
[34]. Current recommendations advise treatment continuation 
in the case of asymptomatic chronic viremia. 

The vaccination benefits for cancer patients include 
preventing severe disease, hospitalization and death. Still, 
vaccinations may also shorten possible infection duration, 
limit potential therapeutic breaks, or avoid deferring the an-
titumor treatment. Interruption of the ongoing treatment 
due to any infection is a significant problem that intensifies 
during seasonal infection peaks, mainly considering COVID-19 
and influenza. The general public underestimates infections 
as a medical problem, and this also applies to cancer patients. 
Often, patients who require anticancer treatment, including 
surgery, show up with an active infection and rarely use vacci-
nation. The COVID-19 pandemic caused a significant increase 
in the number of excess cancer deaths resulting from delayed 
cancer diagnosis [35]. The spread of the SARS-CoV-2 virus af-
fected cancer screening, health problems reporting, diagnosis, 
access to treatment and clinical research. Consequently, pre-
ventive vaccinations are gaining new importance as a basis 
for maintaining the continuity of the diagnostics and therapy 
of cancer patients [36]. 

Vaccinations in cancer patients
Cancer itself and immunosuppressive anticancer treatment hinder 
the protective effects of some vaccinations by reducing seroconver-
sion and accelerating the waning of immunity over time [37, 38]. 

For these reasons, cancer patient vaccination schedules may differ 
from those used in the general population (e.g., the number of do-
ses and revaccination frequency), therefore the vaccination history 
should be in particular documented (e.g. centralized electronic 
vaccination system) [39]. Unfortunately, knowledge of this topic 
is scarce. Of note, the example of vaccination against COVID-19 
shows that despite a significantly weakened humoral response, 
the cellular response often remains satisfactory [37]. 

A comprehensive approach to vaccinations for cancer 
patients is often presented in a graphic form as the so-called 
vaccination calendar. Developing such calendars for the ge-
neral cancer population is difficult due to limited knowledge. 
However, vaccination schedules exist for some risk groups, inc-
luding patients with hematologic malignancies or asplenia [40]
and rheumatic diseases [41]. Table I shows the recommended 
seasonal and year-round vaccinations for cancer patients [21]. 

In Poland, detailed data on vaccination rates in particular risk 
groups are lacking; thus, assessing cancer patients’ vaccination 
willingness is difficult. Available data indicate that overall influen-
za vaccination coverage in Poland is low (around 5% each year 
in the general population and around 20% among people aged 
≥65 years) [42]. The primary COVID-19 vaccination rate is about 
60%, and the first and second booster doses were taken by 30% 
and 7.7% of Poles, respectively. According to the American So-
ciety of Clinical Oncology (ASCO) data, the COVID-19 vaccination 
rate is about 20% lower than in the general population, which 
may also apply to other vaccinations [43, 44]. 

Table I. Recommended seasonal and year-round vaccinations for cancer patients [21]

Vaccination type Infectious disease Optimal vaccination time Practical remarks

seasonal COVID-19 vaccination against COVID-19 should be performed 
in line with the latest national or international 
recommendations for a given season once the adapted 
vaccine becomes available. However, the vaccination 
should not be delayed, awaiting the availability 
of the adapted vaccine [70]. Revaccination should take 
place every 6–12 months in consultation with a health 
care provider, and at least 3 months after COVID-19 
recovery [71]

for detailed vaccination schedules, 
refer to current vaccination 
calendars recommended by 
the Polish Vaccinology Society 
[72] for brand names of specific 
vaccines, see table II.
The non-seasonal infections may 
overlap with seasonal infections 
during the autumnal-winter period, 
presenting more severe clinical 
outcomes, such as influenza 
and pneumococcal disease [73].
Vaccination against seasonal 
and non-seasonal infections may 
be administered during a single 
visit or at separate visits, provided 
they contain non-live antigens [74]. 
Considering seasonal infections, 
it is important to protect patients 
before the fall-winter period. It 
is also worth getting vaccinated 
during the season. For best 
protection time see the “Optimal 
vaccination time” column [75]

influenza in Poland, the influenza epidemic season lasts 
from October to May and peaks from January to 
March [76]. Considering it takes about 2 weeks to 
develop protective antibodies, the best time to get 
vaccinated is in September. However, if this optimal 
vaccination period is missed, vaccination is indicated till 
the circulation of given viral strains [77]

RSV RSV vaccine is currently a single-dose vaccine with 
no need for revaccination. This vaccination should be 
provided before RSV infections peak, which typically starts 
in October, meaning in late summer or early fall [78–80]

non-seasonal pneumococcal disease, 
meningococcal disease, HBV, 
HiB, HPV, VZV, Tdap

no specific vaccination time throughout the year 
is indicated. Therefore, a year-round vaccination is 
possible; however, the faster vaccination is 
administered, the better for patient protection 

COVID-19 – coronavirus disease; HBV – hepatitis B virus; HiB – Haemophilus influenzae type B; HPV – human papillomavirus; RSV – respiratory syncytial virus; VZV – varicella zoster 
virus; Tdap – tetanus, diphtheria, pertussis vaccine
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The implementation of vaccination depends on the pa-
tient’s attitude and individual understanding of the importance 
of the recommendation. Therefore, there is an apparent need 
for educational activities to address both patients and their 
immediate environment [36]. One such element is the vacci-
nation advice based on current recommendations given by an 
oncologist. Issuing a vaccine prescription against, e.g., pneu-
mococci, RSV, or shingles may motivate the patient. The pa-
tient should be informed that several preventive vaccinations, 
except those using live microorganisms, can be administered 
during one visit. Within the scope of permissions, primary 
care physicians and pharmacists may implement oncologists’ 
recommendations. Additionally, an important issue is the im-
plementation of the cocoon strategy, which includes, among 
others, vaccination of household members, close relatives 
and healthcare workers [36, 45]. 

Vaccination recommendations for adult patients with he-
matological malignancies are available in Polish, implemented 
into clinical practice and updated [40]. However, there are 
no similar national recommendations for patients with solid 
tumors. In 2018, joint recommendations for preventing infec-
tious diseases were developed by ASCO and the Infectious 
Diseases Society of America (IDSA) [46]. That said, they do 
not respond to all current medical needs. In turn, the latest 
National Comprehensive Cancer Network (NCCN) guidelines 
cover the prevention and treatment of infectious diseases 
in a more up-to-date and comprehensive way, taking into 
account influenza, COVID-19, pneumococcal and meningo-
coccal infections, HPV, RSV, VZV, Tdap and other infections 
(47). Table II summarizes these recommendations, pointing 
out the vaccines available in Poland, their standard dosages 
and reimbursement status.

Diagnosis of cancer is a rough emotional experience 
and may distract patients from the implementation of pro-
phylactic measures, including vaccinations [48, 49]. Additio-
nally, the COVID-19 pandemic hampered cancer treatment 
and appropriate prevention implementation [50]. The patient 
should be clearly informed that infection may affect antican-
cer treatment. The vaccination should ideally be performed 
at cancer diagnosis and before anticancer treatment, as this 
may lower vaccine effectiveness. Inactivated vaccines should 
be administered at least two weeks (vaccines containing live 
microorganisms at least four weeks) before starting treatment. 
Due to the risk of infection induction, vaccinations containing 
live microorganisms are contraindicated during chemotherapy 
and in immunocompromised patients [51]. In turn, vaccinations 
without live microorganisms can be safely used in these popula-
tions [21]. If vaccination is substantiated after anticancer therapy, 
the optimal time is from three to 12 months after its completion, 
depending on the vaccine and oncological treatment [51]. 

The vaccinations indicated in table II are safe for cancer 
patients. The contraindications to vaccination are limited 
and include, among others: Ta
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•	 active infection,
•	 active cancer during intensive chemotherapy and/or ra-

diotherapy (however, there are no clear contraindications 
to the administration of influenza and COVID-19 vaccines),

•	 intensive immunosuppression, i.e., corticosteroid thera-
py (calculated for prednisone >0.5 mg/kg/day for over 
14 days), rituximab, or other anti-CD20 monoclonal an-
tibodies,

•	 allergic reactions to a given vaccine [51].
Notably, influenza vaccinations were shown to prolong 

overall survival (OS) in cancer patients administered immune 
checkpoint inhibitors (ICI) [52]. Given influenza’s relatively low 
mortality, vaccination against more deadly infections (e.g., 
COVID-19) may carry even greater OS benefit [53].

Vaccination access for cancer patients in Poland 
Cancer patients should be among the vaccination priority 
groups due to their high risk of severe infections and compli-
cations [21, 36, 47]. Access to vaccinations in Poland has been 
recently significantly improved (tab. II), due the extension 
of reimbursement of pneumococcal and influenza vaccines 
and local vaccination prevention programs [54, 55]. 

An essential step in improving the protection of cancer 
patients by vaccination should be the development of national 
practice guidelines addressed to medical oncologists, surgeons 
and radiation oncologists. Currently, the reimbursement sys-
tem for medicinal products is dispersed between pharmacies 
and primary care facilities, and in the case of vaccinations, it 
does not cover specialist treatment. Hence, although oncolo-
gists know the importance of vaccinations, they are not imple-
mented in clinical practice. To facilitate this process, vaccination 
points should be located in cancer centers. A good example 
is the Świętokrzyskie Oncology Center, where vaccinations 
against pneumococci are carried out in patients with most 
common solid and hematological malignancies [56]. It is pos-
tulated that all vaccines necessary for comprehensive primary 
prevention should be available in hospitals and administered 
within the facility. All of the above ventures should increase 
vaccination rates in a population that is particularly sensitive 
to the severe course of infections, and these actions may also 
include other groups of patients.

The National Oncology Strategy provides an opportunity 
to popularize vaccination prevention [57]. So far, the popula-
rization of vaccinations in Poland has been limited, illustrated 
by low HPV vaccination rates [58]. Therefore, broad educational 
activities in the field of vaccinations in Poland are still needed.

Testing and treatment of COVID-19  
in cancer patients
Despite preventive measures, infectious diseases in cancer 
patients remain a significant challenge. The American Covid 
Data Tracker data for 2018–2021 clearly shows increased mor-
tality due to cancer as an underlying cause and a significant 

increase in the number of deaths due to infectious diseases, 
particularly COVID-19 [1].

Despite the accessibility of combo antigen tests (including 
COVID-19, RSV, influenza A and B) as part of primary health 
care services in Poland, they are not performed sufficiently 
frequently. This situation hinders causal treatment imple-
mentation, e.g., influenza (oseltamivir) and COVID-19 [59, 60]. 
Subsequently, the number of these infections and the overall 
data for the Polish population are blurred. Considering these 
facts, the WHO focuses on testing all symptomatic and high-
-risk asymptomatic patients [61]. According to the current 
IDSA diagnostic algorithm, testing for COVID-19 should only 
be performed in symptomatic patients [62]. It is recommended 
to use antigen tests with a diagnostic sensitivity and specificity 
of at least 90% and 97%, respectively. If symptoms suggesti-
ve of COVID-19 persist and the first test is negative, it should 
be repeated after 3–4 days, when the highest concentration 
of antigens is recorded [63]. 

According to the recently updated WHO COVID-19 treat-
ment guidelines, depending on the clinical condition of cancer 
patients, the risk of severe COVID-19 may be classified as high 
or moderate, corresponding to a hospitalization risk of 6% 
and 3%, respectively [64]. The current guidelines are similar to 
those in the general population [64]. These recommendations 
are in line with those of the Polish Society of Epidemiologists 
and Infectious Disease Physicians from 2022 because inhaled 
budesonide and the use of monoclonal antibodies against 
the S protein of the SARS-CoV-2 virus are principally no longer 
relevant for clinical practice [64, 65]. 

According to Polish guidelines, antiviral treatment can be 
used in the first and second COVID-19 stages, i.e., in the mild 
and full-symptomatic phases, before the development of re-
spiratory failure [65]. According to the latest WHO recommen-
dations, the only strongly recommended therapy in the early 
phase of COVID-19 in patients at high risk of hospitalization 
is a short-term oral course of nirmatrelvir/ritonavir (NIR/RIT). 
The use of NIR/RIT may be considered in patients with a mo-
derate risk of hospitalization [61]. In contrast, the indications 
for molnupiravir and remdesivir in patients at high risk of ho-
spitalization are weak or conditional. 

According to NCCN guidelines for cancer-related infec-
tions, NIR/RIT or remdesivir may be used in patients with acute 
illness, recent onset of symptoms and high risk of COVID-19 
progression (prolonged neutropenia, lymphopenia, or T-cell 
dysfunction accompanying hematologic malignancies 
and lung cancer). During hospitalization, treatment with rem-
desivir is recommended. NIR/RIT and/or remdesivir may be 
used in patients with persistent SARS-CoV-2 infection, typically 
in patients with B-cell hematologic malignancies [47].

The authorization of molnupiravir in the European Union 
was withdrawn in June 2023 [66]. So far, remdesivir and NIR/RIT 
are not reimbursed in Poland, although the reimbursement pro-
cess for NIR/RIT is ongoing [67]. Given the burden of COVID-19 
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recommendations for patients with solid malignancies is an 
urgent medical need. Cancer patients themselves are often 
unaware of the risk of severe infections, especially COVID-19, 
which reduces their willingness to vaccination, testing and im-
plementing casual treatment. A limited number of cancer 
patients are aware of outpatient COVID-19 treatment options. 
Therefore, education on this matter is essential. The health care 
system should shorten the patient clinical path and enable 
the co-administration of necessary vaccinations during a single 
visit. The organization and financing of the health care system 
should also support rapid diagnosis and treatment of infections 
in cancer patients. Organizational, logistic and reimbursement 
changes are warranted to improve patients’ safety in all cancer 
care institutions. 
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and the high mortality of cancer patients, access to effective 
treatment of this infection in Poland remains an unmet me-
dical need [61].

NIR/RIT may interact with anticancer drugs; it is therefore 
recommended that potential interactions be checked using 
a simple online tool on the University of Liverpool website 
[68]. Since NIR/RIT therapy is short-term (up to 5 days from 
COVID-19 symptoms’ onset), in most cases, drug interactions 
can be prevented by modifying treatment doses or changing 
some active substances [64]. Of great importance is that drug-
-drug interactions for NIR/RIT are based on data obtained from 
ritonavir studies in HIV, where these compounds were used at 
a higher dose and in a chronic manner [61, 64]. Ritonavir, being 
an inhibitor of some cytochrome P450 isoenzymes (mainly 
CYP3A4, CYP2D6) and having a high affinity for P-glycoprotein 
(P-gp), may affect the concentration of other concomitantly ad-
ministered drugs [64]. Hence, when implementing the NIR/RIT, 
a risk-benefit ratio should always be considered.  

Many patients are not aware of the risk of severe COVID-19 
and neglect antigen testing after viral exposure or symptoms 
emergence. Likewise, few at-risk people know that appropriate 
treatment may reduce their risk of hospitalization and death 
due to COVID-19. Further, patients must realize that delayed 
intervention may substantially reduce treatment efficacy. Pa-
tients must be educated about the risk of progression to severe 
COVID-19 and know what to do once they develop symptoms 
and test positive for COVID-19. The post-vaccination immunity 
weakens over time, whereas the willingness to receive sub-
sequent booster doses decreases, allowing for SARS-CoV-2 
immune escape. It is expected, therefore, that the number 
of hospitalizations among vaccinated people, especially 
among high-risk groups, will increase [61]. A cross-sectional 
study in the US showed that hospitalizations due to breakth-
rough infection were reported in up to 25% of vaccinated pa-
tients during the dominance of the Omicron variant. Therefore, 
owing to the low rate of booster vaccinations, the proportion 
of patients hospitalized with COVID-19 is expected to increase 
[69]. For this reason, providing effective COVID-19 treatment 
for cancer patients and other high-risk patients remains an 
important issue.

Conclusions
Infections pose a significant threat to cancer patients. 
The COVID-19 pandemic caused a significant disruption in can-
cer management, worsened treatment outcomes and signi-
ficantly increased cancer mortality – directly and indirectly. 
Vaccinations remain the cornerstone of preventing the conse-
quences of infections. However, the COVID-19 booster and in-
fluenza vaccination rates remain low in Poland. 

A vital issue hindering the implementation of recommen-
ded vaccinations in cancer patients is a concern of primary care 
physicians and patients about vaccination safety after cancer 
diagnosis. Therefore, the development of Polish vaccination 
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