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Assessing the impact of coronavirus disease 2019 
(COVID-19) objectively in unique cohorts of patients is of 
key importance to guide policy and preventive strategies, 
however has been challenging and fraught with many biases. 
Patients with a lung cancer diagnosis are at particularly high 
risk during the COVID-19 pandemic as given frequently 
advanced age, multiple comorbidities and limited lung 
reserves, outcomes are poor (1). In addition, as many 
patients need to receive active oncologic treatment, they are 
frequently exposed to health care facilities and hence are at 
a higher risk of acquiring COVID infection. Also, ongoing 
and prior therapies such as chemotherapy and radiation 
can add to immune suppression and poor pulmonary 
reserve further escalating risk. However, the initially noted 
concerningly high mortality rates for COVID-19 patients 
tended to be obtained from hospitalized patients leading 
to selection biases as asymptomatic or mildly symptomatic 
cases were not considered (2,3).

Better understanding of the prevalence and impact of 
COVID-19 infection in broad cohorts of patients therefore 
is important and so is learning about how well immunity is 
sustained following initial infection over time. Recent data 
suggestive of re-infections both following prior COVID-19 
infections as well as initial sets of vaccinations certainly has 
raised concerns about waning immunity now accentuated in 
the context of new variants, such as Omicron (4,5). 

Therefore, cross-sectional studies are important and this 
is what the study team of Provencio et al. set out to pursue 
in a large prospective cohort of patients with a diagnosis of 

lung cancer (6). Since there was a dearth of availability of 
diagnostic tests when this study was initiated in April 2020, 
serological testing for the nucleocapsid antibody (which 
is unimpacted by vaccinations raising anti-spike antibody 
levels) of patients from the outpatient oncology clinics 
seemed a suitable option to overcome selection bias (7). Of 
note is that given the timeframe of this study, the majority 
of the patients were unvaccinated in this cohort (8). The 
primary end points were to measure the prevalence and 
persistence of humoral immunity in lung cancer patients. 
Seroprevalence was measured in 1,500 patients with a 
second determination 4.5 months after the first, if the 
first assessment was positive to assess temporal changes 
in antibody levels. Rates of reinfection were measured 
amongst those patients who tested seropositive initially. Key 
variables, including treatment modalities associated with 
loss/persistence of antibodies were studied.

The study yielded a number of pertinent findings  
(Figure 1). Overall, seroprevalence in this patient cohort 
was found to be 8.5%. In addition, morbidity and mortality 
associated with COVID-19 infection was low with only one 
death in the initially seropositive cohort over 4.5 months.

Only 47% of the initially seropositive patients had 
history of symptoms suggestive of COVID-19 infection 
highlighting the wide spectrum of manifestations of 
COVID-19 infections—from asymptomatic to fatal. A 
proportion of 69.2% of the initially seropositive subjects 
retained persistent seropositivity after 4.5 months, 75% of 
whom were actively receiving lung cancer treatment. The 
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specific treatment modality received or other variables 
were not associated with loss of nucleocapsid IgG positivity 
after 4.5 months, admittedly here numbers per treatment 
subset are small to reach strong conclusions. Lower rates 
of reinfection were found as anticipated in seropositive 
patients. Interestingly, 47% of patients (n=49), had an 
increase in nucleocapsid antibody titers in the second 
determination. No statistically significant differences were 
found in any of the parameters analyzed between patients in 
whom antibody titers increased versus those in whom titers 
were maintained or decreased.

The authors overall conclude that “immunity” against 
severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) persists beyond 4 months. The severity of the 
infection, the need for hospitalization (P=0.032) and 
the presence of symptoms at diagnosis (P=0.02) were 
associated with the persistence of “immunity” in the second 
determination. Here the authors have used immunity and 
seroprevalence interchangeably. But seroprevalence is a 
detectable immune response and a crucial but imperfect 

correlate of immunity well indicated by the occurrence of 
re-infections. Although seropositivity can imply previous 
infection and perhaps presence of humoral immunity, it 
might not be indicative of all the other factors that play a 
role in immunity including the cell mediated response. In 
asymptomatic individuals, memory T cell responses maybe 
more prevailing than antibodies and may aid in recovery 
even in those with insufficient humoral immunity (9,10).

Widely differing rates of seroprevalence suggestive of a 
prior COVID-19 infection have been reported throughout 
various studies. Although the seroprevalence of 8.5% in 
cancer patients noted in this study was comparable to the 
nationwide population based seroprevalence of 5% in 
Spain, it is interesting to highlight that this is much lower 
than other similar studies mentioned in Table 1 (15-17).  
The authors attributed this to the large sample size 
encompassing many regions of Spain in their study. But 
many other factors can explain this, such as the infectivity 
rate in the geographical region and the local pandemic 
status as well as particular risk of population examined. 

Day 1 4.5 months

Timeline (depicted by the arrow above)

• 51.4% symptomatic*
• 40.3% hospitalized
• 69.5% on cancer 

treatment

• 28.2% symptomatic*
• 18.8% hospitalized
• 79.7% on cancer 

treatment

1,500 lung 
cancer 
patients

128 (8.5%) 
initially 
seropositive

72/128
sero
positive

32/128
sero
negative

24/128
died

Caues 
of 
death

1/24 
COVID

23/24 
cancer 

progression

• Mean age 
65.7 years

• 68% male

• 53.9% asymptomatic
• 46.1% symptomatic
• 91.4% NSCLC

Figure 1 Pertinent findings of the study. *, symptomatic at diagnosis. NSCLC, non-small cell lung cancer.
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Another factor can be COVID control measures which 
also vary in different cohorts and regions, for instance in 
the study by Fuereder et al., low seroprevalence was not 
only observed in cancer patients but also the staff working 
in the oncology clinic (18). Seroprevalence may also be 
underestimated when it is randomly measured in a short 
time period as in the cross-sectional study by Provencio et al. 
because false negative results are not inconceivable when 
the subjects may be tested outside the time window of most 
robust antibody response. Around 30% of the patients lost 
detectable antibodies after 4.5 months, most of whom were 
asymptomatic at diagnosis, so probably had low level of 
infection. While false positivity is a potential confounder as 
well, the specificity of the used nucleocapsid antibody test is 
reported to be very high mitigating this concern. The lower 
rates of infection during the study period in seropositive 
versus seronegative patients indeed indicates that the 
generated humoral and/or the cellular responses were likely 
effective to prevent secondary symptomatic infections. 

It has been well established in the literature that 
the seropositivity of anti-SARS-Cov2 antibodies post-
COVID-19 infections in solid tumors is similar to the 
general population, which aligns with the findings of 
Provencio et al. (18,19). But there are exceptions to this, 
for instance Cabezón-Gutiérrez et al. found cancer patients 
to have a more robust immune response compared to 
the general population (31.4% vs. 10%) and Ladoire 

et al. found greater increase in seropositivity between 
the first and second waves of the pandemic in France in 
healthcare workers compared to cancer patient (16,19). 
This can be explained by more stringent COVID control 
measures in cancer patients and greater exposure to 
COVID patients amongst healthcare workers. Similar 
to multiple studies highlighting the immune response in 
unvaccinated oncological patients (listed in Table 2), the 
study team of Provencio et al. do not find major differences 
in seroprevalence dependent on the therapy received, albeit 
the numbers for subset analyses might be too small to reach 
robust conclusions. Treatment modalities for lung cancer 
also do not impact the survival after COVID-19 infection 
very significantly as seen in the TERAVOLT study (22). 
In fact, in the study by Cabezón-Gutiérrez et al., higher 
seroprevalence was found in patients actively receiving 
oncological treatment compared to those who were not (16). 
Disparities in seroprevalence based on treatment received 
were found by Yazaki et al. in Japan, N-IgG and S-IgG 
levels were significantly higher in cancer patients who 
received immune checkpoint inhibitors than in those who 
did not (21).

There is emerging data from the post COVID-19 
vaccination immunity setting as well. Initial reports by 
Thakkar et al. and Addeo et al. encouragingly showed very 
high seroconversion rates closely matching the overall 
population amongst patients with solid tumors versus 

Table 1 Summary data of the studies about seroprevalence in oncological patients post vaccination

Sample size 

Demographic and clinical variables: 
percentage (%) receiving active 
oncological therapy, treatment 
modalities

Place
Seroconversion 

rate (%)

Surrogate for 
immunogenicity 
for COVID-19

Seroprevalence 
significantly different 

among different treatment 
modalities (CT and IT)

Authors

200 All cancers including solid and 
hem malignancies; active cancer 
treatment (67%), CT (56%)

USA 94% anti-S IgG Yes Thakkar 
et al. (11)

306 Thoracic cancers only, lung cancer 
(93.1%), active cancer treatment 
(53.9%); CT (24.2%), IT (15.7%); 
metastatic (57.2% CR/stable 69%) 

Paris, 
France

67.3% (day 28), 
94% (day 42)

anti-N and 
anti-S IgG 

Yes Gounant 
et al. (12)

140 Solid tumors (81%), hem 
malignancies (19%); active cancer 
treatment (63%); CT (23%), IT (11%)

USA, 
Switzerland

94% anti-S IgG No Addeo  
et al. (13)

326 patients, 
164 controls

Solid tumors (97.8%); CT (62.9%), IT 
(16.9%)

Israel 88.1% anti-S IgG Yes Ligumsky 
et al. (14)

Anti-N, anti-nucleocapsid antibody; anti-S, anti-spike antibody; CT, chemotherapy; IT, immunotherapy; TT, targeted therapy; CR, complete 
response.
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lower seroconversion rates in patients with hematological 
malignancies (11,13). A subsequent study focusing on solid 
cancer patients did notice lower seroconversion rates post 
vaccination in patients on active treatment as compared 
to healthy controls (P=0.001) (14). Especially with lower 
seroconversion in patients receiving chemotherapy compared 
to other treatment modalities (P=0.02) (14). Thakkar et al. 
found that prevalence of nucleocapsid antibodies was less 
amongst patients with hematological malignancies and in 
particular following receipt of highly immune suppressive 
therapies, such as anti CD20, chimeric antigen receptor 
(CAR)-T cell treatments or stem cell transplantation 
but patients receiving immunotherapy showed higher 
seroconversion rates (anti-spike IgG) in response to 
COVID vaccination (11). This is likely due to greater 
immunosuppression by the treatment for hematologic 
malignancies compared to solid tumors which is also 
supported by more aggressive course and higher case fatality 
rates in COVID-19 infection in the former group (23).

While data is also emerging about vaccination-induced 
immunity, we certainly need to continue to invest into 
further research to understand correlations of serological 
detection of humoral and cellular immunity and risks and 
impact of breakthrough infections, in particular in light of 
new and potential variants. Overall, this important study 
provides relevant insights and an increasingly SOLID 
foundation into the overall detectability of prior COVID-19 
infection amongst patients with a lung cancer diagnosis and 
provides longitudinal assessments informing us of waning 
immunity, risks of re-infections and highlights the strong 
need to focus on broad vaccinations to induce vaccine-
mediated immunity amongst this large and important group 
of at-risk patients.
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