
pansion states. These findings are consistent with age-adjusted
state cancer mortality data reported by the US Centers for Disease
Control and Prevention, which do not clearly demonstrate a dif-
ference that favors either expansion or nonexpansion states
(Figure 1).4

Baselinecancermortalitybetweenexpansionandnonexpan-
sion states being the same after adjusting for predictors of can-
cer outcomes known to differ from state to state suggests simi-
lar care is being offered in different states. Clinically meaningful
baseline differences in cancer survival between expansion and
nonexpansionstatesbeforetheUSAffordableCareAct,combined
with unmeasured social, community-level, and state Medicaid
program differences, could obscure any association of Medicaid
expansion with cancer survival (unpublished data; Ermer 2021).
Moreover, similar baseline trends are a key assumption of
difference-in-difference analysis, which is one of the most com-
mon statistical approaches currently used to study expansion.

One of the limitations of this study is that despite capturing
70% of new cancer diagnoses, the National Cancer Database only
captures data from 30% of US hospitals.5 Therefore, potential dif-
ferencesinmortalityacrossstatessecondarytononcapturedhos-
pitalsarenotrepresented.However,thestudyindicatesthat,over-
all, similar cancer care is being offered in states that did and did
not expand Medicaid. Establishing this baseline is critical in ac-
curately describing and characterizing the association that Med-
icaid expansion might have with cancer survival.
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Incidence of Axillary Adenopathy in Breast Imaging
After COVID-19 Vaccination
Vaccine-induced adenopathy after COVID-19 vaccination in
breast imaging has received significant media attention,
with evolving literary correspondence on management.
Patients’ self-report of axillary swelling following COVID-19
vaccination was reported as high as 16%.1 The National
Comprehensive Cancer Network and Society of Breast
Imaging recommended to consider scheduling screening
breast imaging 4 to 6 weeks after the second COVID-19 vac-

Figure 2. Mortality Multivariate Cox Models of Medicaid Expansion
for the 4 Top Cancers During Each Period

Favors nonexpansion
states

Favors expansion
statesCancer

Lung

Hazard ratio
(95% CI)

2009 0.98 (0.96-0.99)
2015 0.96 (0.94-0.98)

Colon
2009 1.06 (1.02-1.09)
2015 1.02 (0.98-1.06)

Breast
2009 0.98 (0.96-1.01)
2015 0.98 (0.95-1.01)

Prostate
2009 1.00 (0.98-1.03)
2015 0.99 (0.94-1.03)

0.8 1.1 1.21
HR (95% CI)

0.9

Full model and covariates not presented for brevity. Patients treated by states
that expanded Medicaid earlier than January 2014 were excluded to avoid
capturing the effects of expansion during the later period. HR indicates hazard
ratio.
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cination dose when possible.2 However, the actual inci-
dence, timing, and characteristics of mammographic axil-
lary adenopathy following COVID-19 vaccination remain
uncertain.

Methods | Retrospective analysis was carried out assessing pa-
tients who received at least 1 injection of COVID-19 vaccine
fewer than 90 days prior to either screening or diagnostic mam-
mography at the Jacoby Center for Breast Health, Mayo Clinic,
Florida, between January 15 and March 22, 2021. Information
regarding COVID-19 vaccination and symptomatic adenopa-
thy was inquired by technicians performing mammography
and documented in the electronic medical record. Axillary ad-
enopathy was assessed by interpreting radiologists and all ad-
enopathy cases were re-reviewed. Wilcoxon rank-sum test and
Fisher exact test were used to compare continuous and cat-
egorical variables, respectively. Multivariable logistic regres-
sion model was used to evaluate the association between days
from vaccine and adenopathy. Receiver operating curve (ROC)
analysis was used to assess potential cutoff days after vac-
cine and adenopathy. The analysis was done using R version

3.6.2. This study and waiver of informed consent were ap-
proved by Mayo Clinic Institutional Review Board.

Results | Of 750 women total, 23 (3%) patients had axillary ad-
enopathy on mammography and only 2 patients were symp-
tomatic (Table). As summarized in the Table, presence of symp-
toms was associated with abnormal imaging (40% vs 60%,
P = .01) but not age (median [range] 64 [35-83] vs 67 [31-94];
P = .29) and type of vaccine (P = .70). Most patients with ad-
enopathy had their second vaccination prior to breast imaging
(18 out of 23 patients). However, there was no significant dif-
ference between the incidence of adenopathy after the first or
second vaccination (P = .34).

The median time after vaccine in patients with adenopa-
thy was significantly shorter at 10 days compared with 18 days
in patients without adenopathy (median [range] 10 [1-28] vs
18 [1-85] days; P < .001). Adenopathy rates decreased as days
from vaccine increased with 15 of 283 (5.3%) for 1 to 14 days, 8
of 272 (2.9%) for 15 to 28 days, and 0 of 195 (0%) for more than
28 days (P = .01). Using ROC analysis to identify the potential
cutoff value of days after vaccination, the area under the ROC

Table. Characteristics of Patients With and Without Adenopathy After COVID-19 Vaccination

Characteristic

No. (%)

P value
Patients with adenopathy
(n = 23)

Patients without adenopathy
(n = 727)

Age, median (range), y 64 (35-83) 67 (31-94) .29

Type of imaging .01

Diagnostic mammogram 6 (13.6) 38 (86.4)

Screening mammogram 17 (2.4) 689 (97.6)

Symptomatic .01

No 21 (2.8) 724 (97.2)

Yes 2 (40.0) 3 (60)

Vaccine brand .70

Moderna 14 (3.1) 432 (96.9)

Pfizer 7 (2.4) 283 (97.6)

Othera 0 5 (100)

Unknown 2 7

Vaccine dose .34

First 4 (1.8) 219 (98.2)

Second 18 (3.4) 507 (96.6)

Unknown 1 1

Days from vaccine, median 10 (1.0-28.0) 18.0 (1.0-85.0) <.001

Days from vaccine .01

1-14 15 (5.3) 268 (94.7)

15-28 8 (2.9) 264 (97.1)

>28 0 195 (100)

BIRADS results <.001

Missing 0 1

0 15 (21.4) 55 (78.6)

1 0 365 (100)

2 2 (0.7) 294 (99.3)

3 5 (45.5) 6 (54.5)

4 0 5 (100)

5 1 (100) 0

6 0 1 (100)

Abbreviation: BIRADS, Breast
Imaging Reporting and Data System.
a Other vaccines include Johnson &

Johnson and Novavax vaccines.
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curve was 0.72 (95% CI, 0.63-0.81) with the potential cutoff
of 22.5 days.

The spectrum of mammography findings ranged from a
single enlarged lymph node, to multiple enlarged lymph
nodes, to adenopathy with soft tissue stranding. Additional
imaging with ultrasonography was requested for 21
patients. At the time of this article, 17 ultrasonography
examinations had been performed. Ultrasonography find-
ings ranged from mildly prominent nodes with a preserved
fatty hilum to rounded nodes demonstrating apparent loss
of a fatty hilum. Follow-up imaging recommendations
included no follow-up (n = 2), repeated ultrasonography
with or without mammogram in 3 months (n = 14), and
biopsy (n = 1). Biopsy was recommended for a patient with
an ipsilateral breast cancer. Biopsy findings for this patient
were negative for malignancy, and the adenopathy was pre-
sumably vaccine induced.

Discussion | While the incidence of COVID-19 vaccine-induced
adenopathy in our study appeared to be low at 3% compared
with 16% of self-reported axillary swelling in previous COVID-19
vaccine trials, this incidence is still higher than axillary ad-
enopathy in otherwise normal mammography, which was re-
ported as 0.02% to 0.04%.3 Therefore, routine inquiring about
recent history of COVID-19 vaccination is warranted. The in-
cidence of adenopathy decreased over time with no adenopa-
thy seen in patients who received the vaccine more than 28
days previously, which supports the recommendations from
Society of Breast Imaging. In addition, patients with sympto-
matic adenopathy are more likely to have adenopathy (odds
ratio, 28.97; 95% CI, 3.23-226.09; P = .01). However, the pre-
sent study has limitations, particularly with its small sample
size and being a single center study. As COVID-19 vaccination
is rolling out around the world, this study offers timing con-
siderations and possible findings for breast imaging follow-
ing vaccination. Further studies are needed to guide future rec-
ommendations for following up with patients with adenopathy
after vaccination and evaluating findings with other imaging
modalities.
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COMMENT & RESPONSE

Omission of Radiotherapy in Older Adults
With Early-Stage Breast Cancer
To the Editor In their recent Viewpoint in JAMA Oncology, Chow-
dhary et al1 provide a thorough overview on radiotherapeutic
considerations for older adults with early-stage breast can-
cer. The authors suggest that shorter radiotherapy options
could alter our recommendations in the spirit of “patient-
centric care.” I respectfully disagree, and I believe that the au-
thors are taking a paternalistic view without considering all the
inputs of the decision-making process. While such options will
change the calculus for individual patient decision-making, I
do not believe that these emerging data will change our
approach.

The decision to treat this group of patients with adjuvant
radiotherapy should always be based on shared decision-
making considering the pathological characteristics of the dis-
ease, the clinical condition of the patient, and the patient’s goals
of care. We put into context the risks and benefits of treat-
ment, combined with the physical and emotional implica-
tions of a recurrence. The authors cite the recent update of the
PRIME II (Postoperative Radiotherapy in Minimum-Risk El-
derly II) randomized clinical trial,2 which demonstrated a re-
duction in ipsilateral breast tumor recurrence from 9.8% to
0.9% and in breast cancer–free survival from 12.7% to 6.6%
without any difference in overall survival. While recurrence
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