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Abstract

Introduction: The COVID-19 pandemic reached New York City in early March 2020 resulting in an 11-week lockdown
period to mitigate further spread. It has been well documented that cancer care was drastically affected as a result. Given
New York City’s early involvement, we attempted to identify any stage shift that may have occurred in the diagnoses
of non-small cell lung cancer (NSCLC) at our institution as a result of these lockdowns. Patients and Methods: We
conducted a retrospective review of a prospective database of lung cancer patients at our institution from July 1, 2019
until March 31, 2021. Patients were grouped by calendar year quarter in which they received care. Basic demographics
and clinical staging were compared across quarters. Results: Five hundred and fifty four patients were identified that
underwent treatment during the time period of interest. During the lockdown period, there was a 50% reduction in the
mean number of patients seen (15 + 3 vs. 28 + 7, P = .004). In the quarter following easing of restrictions, there
was a significant trend towards earlier stage (cStage I/Il) disease. In comparison to quarters preceding the pandemic
lockdown, there was a significant increase in the proportion of patients with Stage 1V disease in the quarters following
phased reopening (P = .026). Conclusion: After a transient but significant increase in Stage l/ll disease with easing
of restrictions there was a significant increase in patients with Stage 1V disease. Extended longitudinal studies must be
conducted to determine whether COVID-19 lockdowns will lead to further increases in the proportion of patients with
advanced NSCLC.
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The novel coronavirus responsible for COVID-19, SARS-CoV-
2 was first identified in Wuhan, the capital city of China’s Hubei
province in December 2019." It rapidly spread around the globe
and by March 11, 2020, the World Health Organization (WHO)
declared it a global pandemic.” New York City recorded its first
known case of COVID-19 on March 1 and quickly became the
global epicenter of the pandemic.” In an attempt to divert resources
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and minimize local transmission, New York State underwent an 11-
week “Pause” order starting March 22 lasting until June 8 within
New York City, effectively halting all elective care.> Many other
states followed suit and, as a result, a drastic reduction in surgi-
cal volume has been well documented nationwide.®” More worri-
some is literature that has accrued revealing significant decreases in
new cancer diagnoses and delays in definitive care across all major
cancer types.*!’ Growing concern exists that these delays in care
will result in patients presenting with more advanced malignan-
cies and subsequently worse survival.'" Given that New York City
was one of the locations affected earliest by cessation of elective
care, we sought to evaluate trends in clinical stage distribution in
patients with non-small cell lung cancer (NSCLC) seen at our insti-
tution prior to, during and immediately following the COVID-19
lockdown period.
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Materials and Methods

We conducted a retrospective review of 2 prospectively assem-
bled databases (medical oncology and thoracic surgery) at a large,
academic hospital. Patients were identified for inclusion if they
presented for surgical or non-surgical treatment of NSCLC between
July 1, 2019 and March 31, 2021. Patient treatment dates were
grouped by calendar year quarter. Those who received treatment
from both medical oncology and thoracic surgery were assigned
their treatment quarter by day of surgery since greater limitations
were placed on surgical encounters than clinic visits.

Basic demographic and clinical information were collected which
included clinical stage (TNM 8th Edition). Categorical variables
were compared across calendar year quarters using Chi-Squared
testing. Continuous variables were compared between binary groups

using independent Student # test and across multiple groups through

Table 1  General Demographics and Clinical Stage (TNM 8th Ed) Grouped by Yearly Quarter
General Q032019 Q42019 Q12020 Q22020 Q 3 2020 Q42020 Q12021 | PValue
Demographics | (Jul to Sep) | (Oct to Dec) | (Jan to Mar)| (Apr to Jun) | (Jul to Sep) | (Oct to Dec) | (Jan to Mar)
n =554 n=72 n=2_80 n=117 n=44 n=285 n=87 n=69
Mean age, SD 68.6 £11.5 71.7+£105 68.9+10.9 714+99 71.0+96 708 +99 69.4 +£10.7 347
Sex 256
Female 37 (51.4%) 43 (53.8%) 64 (54.7%) 22 (50%) 54 (63.5%) 38 (43.7%) 40 (58.0%)
Male 35 (48.6%) 37 (46.3%) 53 (45.3%) 22 (50%) 31(36.5%) 49 (56.3%) 29 (42.0%)
Race 743
White 45 (62.5%) 45 (56.3%) 80 (68.4%) 30 (68.2%) 49 (57.6%) 56 (64.4%) 40 (58.0%)
Black 7(9.7%) 7(8.8%) 8 (6.8%) 4(9.1%) 10 (11.8%) 8(9.2%) 5(7.2%)
Asian 8(11.1%) 10 (12.5%) 14 (12.0%) 7(15.9%) 16 (18.8%) 13 (14.9%) 11 (15.9%)
Other/Unkn. 12 (16.7%) 18 (22.5%) 15 (12.8%) 3(6.8%) 10 (11.8%) 0 13 (18.8%)
CcCl A74
0 4(5.6%) 2(2.5%) 5(4.3%) 1(2.3%) 0 9(10.3%) 3(4.3%)
1 4(5.6%) 4 (5.0%) 2(1.7%) 2 (4.5%) 7(8.2%) 78 (89.7%) 4(5.8%)
>2 64 (88.9%) 74 (92.5%) 110 (94.0%) 41 (93.2%) 78(91.8%) 10 (11.5%) 62 (89.9%)
ECOG 041
0 42 (59.2%) 57 (71.3%) 84 (71.8%) 25 (56.8%) 61 (72.6%) 53 (60.9%) 39 (57.4%)
1 18 (25.4%) 14 (17.5%) 10 (8.5%) 8(18.2%) 13 (15.5%) 20 (23.0%) 19(27.9%)
>2 11 (155%) 9(11.3%) 23 (19.7%) 11(25.0%) 10 (11.9%) 14 (16.1%) 10 (14.7%)
Primary payer .708
CMS 28 (38.9%) 39 (48.8%) 55 (47.0%) 24 (54.5%) 43 (50.6%) 37 (42.5%) 27 (39.7%)
Commercial 22 (30.6%) 14 (17.5%) 30 (25.6%) 6 (13.6%) 19 (22.4%) 19 (21.8%) 15 (22.1%)
CMS Managed 21(29.2%) 25 (31.3%) 30 (25.6%) 13(29.5%) 23 (27.1%) 27 (31.0%) 24 (35.3%)
Care
Other/None 1 (1.4%) 2(2.5%) 2(1.7%) 1(2.3%) 0 4 (4.6%) 2(2.9%)
Clinical stage .026
cStage I/1l 37 (51.4%) 54 (67.5%) 67 (57.3%) 26 (59.1%) 60 (70.6%) 44 (50.6%) 42 (60.9%)
cStage Il 13 (18.1%) 7(8.8%) 17 (14.5%) 5(11.4%) 2 (2.4%) 9(10.3%) 3(4.3%)
cStage IV 22 (30.6%) 19 (23.8%) 33(28.2%) 13 (29.5%) 23(27.1%) 34(39.1%) 24 (34.8%)
Clinical stage n =269 n=241 .008
cStage I/ 158 (58.7%) 146 (60.6%)
cStage Il 37 (13.8%) 14 (5.8%)
cStage IV 74 (275%) 81(33.6%)

Abbreviations: CCl = Charlson Comorbidity Index; CMS = Centers for Medicare and Medicaid Services; ECOG = Eastern Cooperative Oncology Group Performance Status; SD = standard
deviation.
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Figure 1

Graphical representation of the monthly and quarterly sum of patient encounters during the study time-period. The blue

line represents monthly sums, and the orange boxes represent quarterly sums. The asterisk highlights the yearly
quarter most affected by the New York State lockdown.
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1-way analysis of variance (ANOVA) and are presented as a mean
and standard deviation. All statistical analysis was performed using
IBM SPSS Statistics version 25.

Results

The total number of patients undergoing evaluation and/or treat-
ment for NSCLC during the time period of interest was 554
patients. Baseline demographics are presented by calendar year
quarter in Table 1. Age, sex, race and Charlson Comorbidity (CCI)
Index were relatively consistent across the time period. During
the second quarter of 2020 which included the lockdown period,
patients had more advanced ECOG status than those in other
quarters likely reflecting prioritization of care for patients in whom
delayed treatment was deemed inappropriate. The monthly and
quarterly number of patients is presented in Figure 1. The mean
number of patients during Q2 of 2020 was 15 % 3 which repre-
sents a nearly 50% reduction in the overall mean number of patients
(excluding Q2 2020) of 28 £ 7, P = .004 (Supplementary appendix
file). After initiation of Phase 1 of reopening on June 8, 2020, it took
approximately 2 months to restore baseline monthly volume. Clini-
cal staging during Q2 2020 was similar to prior quarters (Table 1
and Figure 2). However, the first quarter following phased reopen-
ing (Q3 2020) showed a higher proportion of clinical Stage I/II
disease, likely reflecting a back log of surgical cases from the prior
quarter. However, in the following quarters there was an increase
in the proportion of patients with Stage IV disease, 39.1% and
34.8% respectively. When the stage distribution 9 months prior to
the lockdown quarter of Q2 2020 were compared to the 9 months
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following lockdown, again we see higher incidence of Stage IV
disease, (74/269, 27.5% vs. 81/241, 33.6%), with lower incidence
of Stage I1I (37/269, 13.8% vs. 14/241, 5.8%), P = .008 (Table 1.)

Discussion

Significant concern exists within the medical community regard-
ing delays in cancer care as a result of COVID-19 lockdowns.
Within the US, weekly cancer diagnoses fell 46% during the
pandemic which is consistent with other countries like the UK
which experienced 350,000 less cancer referrals than the prior
year.®!? Historically, much research has been conducted in attempts
to understand the chronologic window in which progression of
cancer occurs. Within thoracic oncology, computed tomographic
(CT) quantification of volume-doubling time (VDT) has been used
as a means to measure the presumed exponential nature of lung
cancer growth grossly, in order to better understand time to progres-
sion.!** VDT varies by methodology and histologic type but a
recent study by Hong et al places the VDT of squamous cell carci-
noma at 149 days (~21 weeks) and adenocarcinoma ranging by
subtype from 232 days or ~33 wecks (solid/micropapillary) to
1140 days or ~ 163 weeks (lepidic).”> While 21 weeks is likely
much longer than any experienced delay during the lockdown, it
certainly puts context to the minimum of 11 weeks delay that
many New Yorkers may have experienced. VDT does not directly
predict when patients will progress but how quickly tumors grow.
Putting this timeline into further context, Yuan et al evaluated
the adjusted average age between stages as a rough surrogate for
time to progression.'® In their retrospective analysis of the Surveil-
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Figure 2 Quarterly clinical stage distribution as a percentage of the total diagnoses across the study time-period. The asterisk

highlights the yearly quarter with patient volume most affected by the New York State lockdown.
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lance, Epidemiology and End Results (SEER) database, they found
that patients with stage IA NSCLC were on average 0.25 (3mos)
adjusted years younger than patients with Stage IIA disease, 0.58
(~7mos) adjusted years younger than those with Stage ITIA disease
and 0.83 (~10mos) adjusted years younger than those with Stage
IIIB disease.'® Importantly, this study only included those with
squamous cell or adenocarcinoma. Taken together, these findings
certainly raise concern that even 11 weeks of delay could poten-
tially result in progression of disease. More direct evidence indicat-
ing worse survival following delays is indicated by a systematic
review by Hanna et al suggesting that a 4-week delay in cancer
care can result in increased mortality across a variety of cancer
types.!” Based upon their findings, a 12-week delay can increase the
risk of death by 26% in certain malignancies. Although they were
unable to find a significant change in mortality following delays for
NSCLGC, likely due to low sample size, the analysis is still concern-
ing given their overwhelming findings related to other malignancies.
Regarding thoracic oncology, a recent retrospective analysis of the
US Veterans Administration data evaluating the effects of delayed
surgical treatment in clinical Stage I NSCLC found worse survival
and increased risk of recurrence if definitive surgical resection was
delayed beyond 12 weeks of radiographic diagnosis.'® Significant
delays in care due to COVID-19 are likely to result in worse survival
and more advanced NSCLC.

As of March 2021, we have observed a small but significant
increase in the number of patients with more advanced lung cancer.

Whether this trend will persist, worsen or reverts to the mean will
need to be determined in extended longitudinal studies. A corollary
of our findings is whether the delay in surgical therapy due to the
lockdown may result in significantly worse patient survival.'”>'8 An
important limitation of our study is that our analysis ends in March
2021 while New York City was still recovering from the winter’s
second wave, which presumably resulted in further delays in care.
Ultimately, longitudinal studies are needed to best analyze the long-
term effects of the COVID-19 pandemic on cancer care including
stage shift and survival.
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