
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Oral Oncology 112 (2021) 105087

Available online 6 November 2020
1368-8375/© 2020 Elsevier Ltd. All rights reserved.

Hospitalization rates and 30-day all-cause mortality among head and neck 
cancer patients and survivors with COVID-19 

Glenn J. Hanna a,*, Eleni M. Rettig a,b, Jong C. Park c, Mark A. Varvares c,d, Jochen H. Lorch a, 
Danielle N. Margalit a,e, Jonathan D. Schoenfeld a,e, Roy B. Tishler a,e, Laura A. Goguen a,b, 
Donald J. Annino Jr. a,b, Robert I. Haddad a, Ravindra Uppaluri a,b 

a Dana-Farber Cancer Institute, Center for Head & Neck Oncology, Boston, MA 
b Department of Surgery, Division of Otolaryngology-Head & Neck Surgery, Brigham & Women’s Hospital, Boston, MA 
c Massachusetts General Cancer Center, Massachusetts General Hospital, Boston, MA 
d Massachusetts Eye & Ear Infirmary, Boston, MA 
e Department of Radiation Oncology, Brigham & Women’s Hospital, Boston, MA   

A R T I C L E  I N F O   

Keywords: 
COVID-19 
Head and neck cancer 
Symptoms 
Hospitalization 
Mortality 

A B S T R A C T   

Background: The impact of COVID-19 on patients with cancer is emerging, but data are urgently needed for head 
and neck cancer (HNC) patients or survivors who are inherently high-risk for severe illness and mortality with 
SARS-CoV-2 infection. 
Methods: This multi-institution, academic cohort study collected comprehensive data on clinical risk factors, 
COVID-19 symptoms and viral testing patterns, information about hospitalization rates, and predictors of sur-
vival among HNC patients with active disease or in remission. The primary endpoint was 30-day all-cause 
mortality from the date of confirmed COVID-19. We performed multivariate analysis to understand the prog-
nostic value of clinical and laboratory parameters on outcomes. 
Results: Thirty-two patients with COVID-19 and HNC were included. Median age was 70 (range: 38–91) with 38% 
aged 75+, and 34% resided in long-term care facilities (LTCF). Thirteen (41%) had active cancer, with 6 (19%) 
on cancer therapy within 4 weeks of COVID-19 diagnosis. New or worsening cough and fatigue were the most 
commonly reported presenting symptoms. More than 30% required >1 SARS-CoV-2 test before confirming a 
positive result. Twenty (63%) required hospitalization. At data cutoff, 7 (22%) had died (1 on active cancer 
treatment), with a 30-day all-cause mortality of 18.9% (95%CI: 11.4–33.6) among all patients, and 71.5% (95% 
CI: 38.2–92.3) among those requiring intensive care unit (ICU) admission. ICU admission and residing in a LTCF 
predicted worse outcomes (p < 0.01), while age, gender, and recent treatment did not. 
Conclusions: We observed high 30-day all-cause mortality among HNC patients with COVID-19, but most were 
not on active cancer therapy.   

Background 

Emerging evidence suggests that patients with cancer are at 
increased risk of contracting COVID-19, the resulting illness linked to 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), and 
may develop more severe complications from the illness that has caused 
a global pandemic [1,2]. The use of cytotoxic therapies and/or immu-
nosuppressive medication in a population with often coexisting medical 
issues, coupled with frequent healthcare interactions, places cancer 

patients in a higher risk category [3]. Among patients with any cancer 
and COVID-19, a considerable 30-day all-cause mortality of 13% was 
observed in an international cohort study, and linked to risk factors such 
as age, male gender, smoking status, and comorbid medical conditions 
[4]. 

Among all cancer subtypes, individuals with head and neck cancer 
(HNC) may be at substantial risk for COVID-19 related complications. 
HNC patients are often elderly, frail, and carry comorbid medical di-
agnoses [5]. The aerosolized SARS-CoV-2 virus remains airborne for 
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hours and replicates in the nasal cavity and nasopharynx [6,7] which are 
frequent sites of disease, examination, and treatment in this unique 
population, theoretically increasing the risk of viral exposure and 
transmission to unaffected individuals. Given the global prevalence of 
both HNC and COVID-19, understanding clinical factors influencing 
survival and disease outcomes is crucial. In this cohort study, we aimed 
to capture symptoms and COVID-19 testing patterns, hospitalization 
rates, and predictors of 30-day mortality among COVID-19-positive HNC 
patients. 

Methods 

Subjects 

We queried the electronic medical record (EMR) using diagnosis 
codes to identify patients aged 18 years or older carrying a diagnosis of 
head and neck cancer (aerodigestive or cutaneous squamous cell carci-
noma (SCC) of the head and neck) and salivary gland carcinoma having 
one or more positive SARS-CoV-2 reverse transcription polymerase 
chain reaction (RT-PCR) results obtained by nasopharyngeal swab with 
data capture covering March 11, 2020 to June 1, 2020. Contributing 
institutions included two formal members of the Dana-Farber/Harvard 
Cancer Center (DF/HCC) research consortium, DF/Brigham & 
Women’s Hospital and Massachusetts General Hospital, which share an 
EMR. The study received expedited institutional review board (IRB) 
approval (DFCI #20-348). 

Procedures 

De-identified patient data was collected with over 60 continuous and 
categorical variables which included clinical and demographic infor-
mation, HNC diagnosis, disease status (in remission or active, requiring 
cancer-directed therapy within 30 days of confirmed infection), active 
treatment(s) for their HNC malignancy (including surgery, radio-
therapy, and systemic therapies), and whether a tracheostomy tube, 
laryngectomy stoma, and/or percutaneous endoscopic gastrostomy 
(PEG) was present at viral diagnosis. Time from last cancer-directed 
therapy was recorded (in months) and whether patients were living or 
working in a long-term healthcare facility at the time of viral diagnosis 
was noted. The number of SARS-CoV-2 tests obtained per patient, dates 
of first and last positive results were documented, along with time from 
symptom development (if any) to a first confirmed positive test result – 
and time from a first positive result to the end of symptoms or recovery. 
Self-reported presenting symptoms, comorbid medical conditions, and 
any admission to the hospital along with length of stay, intensive care 
unit (ICU) admission, and COVID-19 specific treatments were recorded. 
Ferritin, D-dimer, CRP, and ESR peak values were collected for each 
patient during their hospitalization period, if obtained. 

Outcomes 

The primary endpoint of the cohort analysis was 30-day all-cause 
mortality from the time of confirmed COVID-19 infection among the 
entire HNC population, and among those hospitalized and requiring ICU 
level care. Various factors were evaluated for their independent asso-
ciation with overall mortality including: clinical features, the impact of 
peak inflammatory markers, comorbid medical conditions, the presence 
of a surgically modified airway or PEG tube, and disease status and 
cancer treatment within 30 days of viral infection. 

Statistical analysis 

Descriptive statistics were utilized to report clinical characteristics 
and demographics, and to summarize the relationship between symp-
tom timing and patterns of testing results. Fisher’s exact and Wilcoxon 
rank sum tests were used to evaluate the association between categorical 

and continuous variables by treatment setting, respectively. Mann- 
Whitney testing (non-parametric) compared peak inflammatory 
markers among hospitalized and ICU level care patients. The Kaplan- 
Meier method was applied using log-rank testing to evaluate survival. 
Overall survival (OS) was determined from the date of initial COVID-19 
diagnosis by laboratory testing to death or censored at last follow-up, 
and 30-day all-cause mortality estimates were generated. The Cox 
proportional-hazards model was used to investigate the association be-
tween survival and clinicopathologic, diagnostic, and laboratory pa-
rameters (unadjusted). We partially adjusted covariates for age, gender, 
and smoking status. All statistical tests were two-sided, and a p-value <
0.05 was considered significant. Stata 14.2 (College Station, TX) was 
used as the software for analysis. 

Results 

Study population 

From March 11th, 2020 to the data cutoff of June 1st, 2020 we 
identified 32 patients managed through the DF/HCC consortium at two 
partnering academic institutions with a concurrent diagnosis of COVID- 
19 and active or previously diagnosed HNC. Median age of the cohort 
was 70 (range: 38–91) with 38% aged 75 years or older at viral diagnosis 
(Table 1). Patients were more often male, former or current smokers, 
with a favorable performance status, but 34% had 3 or more significant 
medical comorbid conditions (diabetes or organ dysfunction). While 
most were living at home, 34% of patients resided (one was an 
employee) in a nursing or long-term care facility at the time of COVID- 
19 diagnosis. 

The most common HNC diagnosis was aerodigestive SCC (20, 63%), 
and most patients had no evidence of cancer (19, 59%) at the time of 
COVID-19 infection. Thirteen (41%) had stable or progressive cancer (4 
receiving curative therapy and 9 receiving treatment for recurrence or 
metastatic HNC). Most patients (26, 81%) had not received cancer- 
directed therapy within 4 weeks of their confirmed COVID-19 diag-
nosis, with a median of 16 months (range: 0–160) between their last 
cancer-directed therapy and viral infection. Four (13%) and 1 (3%) had 
undergone surgery or received radiation within 4 weeks of COVID-19 
diagnosis, respectively. 

Of the 7 patients with cutaneous SCC almost all were age 80 or older 
(86%) and 71% resided in nursing facilities at the time of diagnosis, but 
few were on active cancer therapy in the month prior to COVID-19 
diagnosis (21%). 

Symptoms and COVID-19 testing 

The most commonly reported presenting symptom of COVID-19 
among the cohort was new or worsening cough (18, 56%), followed 
by fatigue (17, 53%), and new or worsening shortness of breath (13, 
41%) (Table 2). Only 1 patient reported anosmia, and 3 (9%) were 
asymptomatic by self-report; with a median of 2 symptoms reported per 
patient (range: 0–6). 

Fig. 1 correlates the timing and duration of symptoms with a first 
positive, and the duration of a positive, COVID-19 test result. The me-
dian time from first reported symptoms to a first positive COVID-19 test 
was 2 days (range: 0–21). The number of COVID-19 RT-PCR tests per-
formed per patient was variable, ranging from 0 to 8 with a median of 2 
tests per patient. While most (23, 72%) had a single positive test result, 9 
patients had multiple positive test results which spanned a period of 
14–51 days (median: 34 days) – including 4 patients who tested negative 
after their first positive result, and later retested positive (range from 
negative to second positive result: 1–22 days). The median duration of 
time from first symptoms to full self-reported recovery was 15 days 
(range: 5–35). 
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Hospitalization rates and COVID-19 treatments 

Of the 32 patients in the cohort, 20 (63%) required hospital admis-
sion for 1 or more days due to COVID-19 infection, with 7 (22%) of those 
necessitating ICU level care (Table 2). The hospitalization rate was 71% 
among the 7 cutaneous SCC patients. Hospitalized patients were more 
often older (p = 0.01) and were often residing in long-term care facilities 
(p < 0.01) as shown in Table 1. Fig. 2 shows that among admitted HNC 
cancer patients with COVID-19, 65% were former or current smokers, 
30% received cancer-directed therapies in the last 30 days, and 50% 
resided (or worked) in long-term care facilities prior to admission. The 
median number of days in the hospital was 8 (range: 1–32+) and 4 

Table 1 
Clinical characteristics and demographics among head and neck cancer patients 
with COVID-19.  

Parameter All 
N = 32, 
(%)A 

Hospitalized 
N = 20 

Outpatient 
N = 12 

p- 
Value 

Age, years 70 
(38–91) 

70 (47–91) 61 (38–86) 0.02 

<65 years 13 (41) 6 (30) 7 (58)  
≥75 years 12 (38) 8 (40) 4 (33)   

Gender    0.19 
Male 20 (63) 14 (70) 6 (50)  
Female 12 (38) 6 (30) 6 (50)   

Race and ethnicity    0.11 
Non-Hispanic white 16 (50) 13 (65) 4 (33)  
Non-Hispanic black 5 (16) 2 (10) 3 (25)  
Hispanic 5 (16) 3 (15) 2 (17)  
Other or unknown 6 (19) 2 (10) 3 (25)   

Smoking status    0.45 
Never 12 (38) 7 (35) 5 (42)  
Former 18 (56) 12 (60) 6 (50)  
Current 2 (6) 1 (5) 1 (8)   

ECOG performance status    0.14 
0–1 25 (78) 14 (70) 11 (92)  
2+ 7 (22) 6 (30) 1 (8)   

Tracheostomy or 
laryngectomy stoma in 
place 

5 (16) 3 (15) 2 (17) – 

Percutaneous endoscopic 
gastrostomy (PEG) tube in 
place 

3 (9) 3 (15) 0   

Comorbid medical conditions    0.32 
None 6 (19) 2 (10) 4 (33)  
1–2 15 (47) 10 (50) 5 (42)  
3 or more 11 (34) 8 (40) 3 (25)  

Hypertension 19 (59) 16 (80) 3 (25)  
Cardiovascular disease 21 (66) 16 (80) 5 (42)  
Diabetes mellitus 8 (25) 6 (30) 2 (17)  
Chronic kidney disease 9 (28) 4 (20) 5 (42)  
Chronic liver disease 3 (9) 2 (10) 1 (8)   

Primary Residence at the 
time of testing    

<0.01 

Home 21 (66) 10 (50) 11 (92)  
Nursing home or long-term 
care facilityB 

11 (34) 10 (50) 1 (7)   

Primary malignancy    0.76 
Oral cavity 5 (16) 3 (15) 2 (17)  
OropharynxC 6 (19) 4 (20) 2 (17)  
Larynx/hypopharynx 9 (28) 6 (30) 3 (25)  
Salivary gland cancer 5 (16) 2 (10) 3 (25)  
Cutaneous (head & neck) 7 (22) 5 (25) 2 (17)   

Cancer staging at diagnosisD    0.52 
Stage I, II 9 (28) 5 (25) 4 (33)  
Stage III, IV 23 (72) 15 (75) 8 (67)   

Cancer status    0.22 
Remission or no evidence 
of disease 

19 (59) 13 (65) 6 (50)  

Present, stable or 
responding to therapy 

8 (25) 2 (10) 6 (50)  

Present, progressive 5 (16) 5 (25) 0  
Recurrent or metastaticE 9 (28) 5 (25) 4 (33)   

Anti-cancer therapyF    0.69 
None within 4 weeks of 
COVID-19 diagnosis 

26 (81) 14 (70) 12 (100)  

Cytotoxic chemotherapy 3 (9) 3 (15) 0  
Targeted therapy 0 0 0  
Immunotherapy 1 (3) 1 (5) 0  
Surgery within 4 weeks of 
COVID-19 diagnosis 

4 (13) 3 (15) 1 (8)  

Radiation within 4 weeks 
of COVID-19 diagnosis 

1 (3) 1 (5) 0   

Table 1 (continued ) 

Parameter All 
N = 32, 
(%)A 

Hospitalized 
N = 20 

Outpatient 
N = 12 

p- 
Value  

Time from last cancer 
treatment to COVID-19 
diagnosis (in months) 

16.0 
(0–160) 

16.0 
(0–160) 

19.0 
(3–138) 

0.83  

A except age and time from last cancer treatment with median reported and 
range in parentheses. 

B one participant lived at home but worked in a skilled nursing facility. 
C 5/6 (83%) tested positive for p16 by immunohistochemistry and/or by 

confirmatory ISH/PCR testing. 
D American Joint Committee on Cancer (AJCC) 2017 8th edition staging 

reported. 
E includes patients with disease present either stable, responding, or pro-

gressing while on current therapy. 
F section does not total n = 32 as some patients fit more than one category. 

ECOG = Eastern Cooperative Oncology Group 

Table 2 
Symptoms, hospitalization rates, and treatment among head and neck cancer 
patients with COVID-19.  

Parameter N = 32, (%)A 

Patient reported presenting symptomsA  

Asymptomatic or none 3 (9) 
New or worsening cough 18 (56) 
Generalized malaise or fatigue 17 (53) 
New or worsening shortness of breath 13 (41) 
Fever or chills 10 (31) 
Congestion 6 (19) 
Sore throat 5 (16) 
Nausea, emesis, or diarrhea 3 (9) 
Myalgias 3 (9) 
Change or loss of sense of smell 1 (3)  

Hospitalization rate 20 (63) 
In-hospital days (median, range)C 8 (1–32+) 
Intensive care unit (ICU) stay required 7 (22) 
In-ICU days (median, range) 4 (1–16)  

Supplemental oxygenation needsB 15 (47) 
Nasal cannula 11 (34) 
Non-invasive positive pressure ventilation 4 (13) 
Mechanical ventilation 3 (9)  

Treatment of COVID-19D  

Antibiotics (cephalosporins, vancomycin, macrolides) 16 (50) 
Antivirals 2 (6) 
Corticosteroids 5 (16) 
Hydroxychloroquine 6 (19) 
Tocilizumab (anti-IL6) 1 (3)  

A Patient reported symptoms could be multiple and thus total exceeds N = 32. 
B Total may exceed N = 32 because patients may have required supplemental 

oxygen via nasal cannula and progressed to greater breathing support. 
C ‘+’ in the range indicates patients who remain hospitalized at the time of 

analysis and follow-up. 
D Treatment approaches are not mutually exclusive and patients may have 

received more than one therapy in combination or sequentially. 
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(range: 1–16) for days in the ICU. Peak median inflammatory markers 
(ESR, CRP, D-dimer, ferritin) among hospitalized and ICU patients 
appeared similar, but often markedly elevated. 

Fifteen patients (47%) required supplemental oxygenation with 
nasal cannula (range: 2–10 L, L), while 7 (22%) required non-invasive 
positive pressure ventilation (NIPPV) or mechanical ventilation (MV) 
during the period of COVID-19 illness. Nineteen (59%) received COVID- 
19 directed therapies during illness including antibiotics (16), antivirals 
(2), corticosteroids (5), hydroxychloroquine (HCQ) (6), and tocilizumab 
(1). 

Factors impacting survival and 30-day mortality 

As of the data cutoff of June 1, 2020, 7 patients (22%) had died, only 
1 of which had received active cancer therapy (surgery) in the last 4 
weeks. Figure 3 shows an all-cause 30-day mortality of 18.9% (95% CI: 
11.4–33.6) from the time of confirmed COVID-19 diagnosis among our 
HNC cancer cohort. Thirty-day mortality was further increased for those 
patients who required hospital admission during their illness (35.8%, 
95% CI: 17.3–53.4), but overall the highest for patients admitted to the 
ICU (71.5%, 95% CI: 38.2–92.3). When considering a broad range of 
clinical, laboratory, and treatment parameters, treatment requiring ICU 
care during illness (hazard ratio [HR] 14.00, 95% CI: 2.66–73.60, p <
0.01), and residing (or working) at a long-term care facility (HR 4.28, 
95% CI: 1.43–12.80, p < 0.01) were independently associated with poor 
survival (Supplemental Table 1). Advanced age, gender, smoking his-
tory, initial cancer staging, primary pathologic diagnosis, increasing 
comorbid medical conditions, the presence of a surgical airway or PEG, 

and recent anti-cancer therapy did not appear to significantly impact 
survival at this cohort size, but its worth noting that 6/7 (86%) deaths 
occurred in individuals 65 years and older and two had cutaneous SCC. 

Discussion 

This academic consortium data is the first to summarize important 
observations regarding symptom and testing patterns, hospitalization 
rates, and 30-day all-cause mortality among HNC patients (with active 
disease and among those in remission) with confirmed COVID-19. 
Perhaps the most striking observation was the 22% death rate among 
HNC patients with a concurrent COVID-19 diagnosis, with a doubling of 
30-day all-cause mortality among those requiring hospitalization which 
exceeded 70% among those requiring ICU level care. This compared 
with a death rate of 11–13% among previously reported aggregate 
cancer populations with COVID-19 in the United States [4,8] and 
increasing case-fatality rates among non-cancer elderly subgroups 
(2.7–4.9% among those 65–74, and 4.3–10.5% among those 75–84) [9]. 
Only 1/7 (14%) deaths occurred in patients on active cancer therapy 
within the last month prior to COVID-19 and only a third of the cohort in 
general had recently received active cancer treatments which supports 
the notion of uninterrupted cancer care for most. We acknowledge some 
bias whereby more severe cases may be referred to academic centers. 
Nonetheless, these findings have important implications regarding the 
need for expanded testing, and minimizing unnecessary healthcare ex-
posures or aerosolizing procedures in this high-risk cancer subpopula-
tion when possible. 

Among this cancer subpopulation, individuals residing in (or 

Fig. 1. (A) Swimmer plot showing N = 32 head and neck cancer patients with positive SARS-CoV2 PCR testing results in the context of symptomatic presentation. 
Blue bars represent the duration of patient reported symptoms (in days), while the pink bars represent the duration of a confirmed positive COVID-19 test result (>1 
day represents the period between sequential positive test results among an individual patient). Blue asterisks represent the end of patient reported symptoms, and a 
black ’X’ indicates when/if the patient died. (B) Bar graph showing the number of COVID-19 tests obtained, the number of tests to a first positive result, and the total 
number of sequentially positive test results per patient. (C) Box and whisker plot showing median # of days from symptoms to a positive test, duration of a positive 
result (in those with >1 result), and the duration of patient reported symptoms with ranges identified (median values shown, in days). (For interpretation of the 
references to color in this figure legend, the reader is referred to the web version of this article.) 
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working in) long-term care facilities and those patients requiring ICU 
level care were at highest risk for poor outcomes. While advanced age 
and male gender have been previously reported as risk factors for worse 
outcomes among the general population with COVID-19 [10], we did 
not observe a significant impact on outcomes among HNC patients based 
on these clinical factors although we acknowledge a modest number of 
events in our multivariate model. Emerging data has also has suggested 
worse outcomes for COVID-19-positive cancer patients in general with 
poor ECOG performance status and among those on active cancer 
therapy (treated within the last 4 weeks) [4], but this was not observed 
in our HNC focused population. For context, 2 patients in our cohort 
with an ECOG performance score of 2 were on active cancer-directed 
therapy. 

The rate of hospital admission for COVID-19-positive cancer patients 
has been reported around 50% [4] and we observed a similar rate (63%) 
among our head and neck-specific cancer subpopulation, but overall our 
ICU admission rate was higher (22 vs. 14%), comparatively. This 
increased rate could be explained by the composite adverse risk factors 
among these 7 patients: all but 1 was over age 65, 2 (29%) had received 
cancer-directed therapy in the last month, 4 (57%) resided in long-term 
care facilities, and 1 (14%) had a tracheostomy or laryngectomy stoma. 
The impact of treatments aimed at COVID-19 infection among hospi-
talized and ICU level care patients was not discernable due to small 
numbers and variable patterns of use as the pandemic evolved, but rates 
of antibiotic (54 vs. 100%) and HCQ (23 vs. 43%) use varied somewhat 
among these subgroups, respectively. Of note, 50% (3/6) of patients 
receiving HCQ later died. This trend seems consistent with recent re-
ports suggesting that treatment with HCQ might be linked with worse 

outcomes among COVID-19 positive patients with cancer [4], but early 
observational data has shown no clear harm or benefit among non- 
cancer COVID-19 patients treated with HCQ [11]. 

Our results offer important preliminary observations regarding pre-
senting symptoms as they relate to SARS-CoV-2 testing results among 
HNC cancer patients. Common reported symptoms included new or 
worsening cough, shortness of breath, and fatigue – important to keep in 
mind as these are common among HNC patients in general due to 
chronic competing issues like dysphagia and aspiration risk, the pres-
ence of complex surgical or modified airways, and coexisting medical 
issues (such as hypothyroidism and nutritional compromise). It is also 
important to recognize that >30% of our HNC patients required >1 
SARS-CoV-2 PCR test before confirming a positive result. Recent pooled 
RT-PCR interpretation data suggests the false-negative rate (FNR) ap-
proaches 20% and is lowest within the first 3 days of symptom onset (8 
days post-exposure) [12]. Nearly fifty percent of our cohort had their 
first positive test 3 days or more after the onset of symptoms, which 
explains our higher than expected FNR. Additionally, we expect the 4 
individuals who were positive, then tested negative, and had a subse-
quent repeat positive test were not repeat infections but rather testing 
was falsely negative or represents residual viral RNA while monitoring 
for viral clearance. The development of COVID-19 serologic assays to 
detect antibodies may further clarify active vs. prior infection in the 
future. 

Our study has important limitations, and thus these observations 
should be regarded as preliminary as further data about the impact of 
COVID-19 among head and neck cancer patients evolves. This was pri-
marily a retrospective cohort study comprised of a modest number of 

Fig. 2. (A) Swimmer plot showing N = 20 COVID-19 positive head and neck cancer patients (y-axis indicates their current or prior cancer treatment while an asterisk 
indicates they received treatment <30 days from COVID-19 diagnosis) hospitalized and/or requiring intensive care unit (ICU) care organized by length of stay (in 
days). To the left is a color grid with tiles showing key clinical and disease characteristics (grey: former or current smoker, red: recurrent/metastatic disease, pink: 
curative intent disease, blue: tracheostomy or laryngectomy stoma, green: PEG in place, black: at a long-term care [LTC] facility at the time of admission). CRT =
chemoradiation, S = surgery, R = radiotherapy, I = induction chemotherapy, IO = immunotherapy, C = chemotherapy. (B) Bar graph showing the number of 
patients receiving COVID-19 therapies during admission to hospital floor vs. the ICU. HCQ = hydroxychloroquine. (C) Box and whisker plot showing peak median 
inflammatory markers for hospitalized patients with COVID-19 separated by hospital floor and ICU stay (*) p < 0.05, Mann-Whitney U test, two-sided. Normal 
reference ranges: ESR (0–20 mm/h), CRP (0–10 mg/L), D-dimer (<500 ng/dL), ferritin (30–400 ug/L). (For interpretation of the references to color in this figure 
legend, the reader is referred to the web version of this article.) 
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patients but designed for rapid data collection during an unfolding 
global pandemic. Selection bias towards more symptomatic patients and 
those referred to academic centers is noteworthy, and we did not utilize 
a control subgroup of COVID-19-negative HNC cancer patients. 

In conclusion, we present the first report of COVID-19 symptoms and 
testing patterns, hospitalization rates, and predictors of 30-day mortal-
ity among COVID-19-positive HNC patients within an academic con-
sortium. We observed higher overall rates of death and escalating 30- 
day all-cause mortality for those COVID-19-positive HNC patients 
requiring hospitalization and ICU care. Residing at a long-term care 
facility and needing ICU level care were independent predictors of poor 
outcomes, but most of these patients were off active cancer treatment 
and therefore we advocate that continued standard of care management 
should be encouraged. These data collectively confirm the vulnerability 
and fragility of HNC cancer patients when considering their risk of 
complications from COVID-19. Long-term follow-up and broader sam-
pling will help to further understand the effect of SARS-CoV-2 among 
this high-risk cancer population. 
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Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 

Fig. 3. Kaplan Meier survival curves showing overall survival from the time of COVID-19 diagnosis among (A) all head and neck cancer patients, (B) those requiring 
hospital admission for 1 day or more, and (C) those requiring ICU admission at any point, censored at the time of death or last known follow-up. 30-day mortality 
estimates are shown with 95% confidence intervals. (D) Forest plot of factors associated with mortality or survival among COVID-19 positive head and neck cancer 
patients. Cox proportional hazard modeling was performed with values shown in log 10 scale. (*) p < 0.05 and (**) p < 0.01. 
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