. HPVmMHNSCCs with . . .
HNSCC HPVMHNSCC Single second primary Multiple Single vs multiple
HPVmMHNSCC . HPVmMHNSCCs HPVmMHNSCC
(n=18075/18108)  (n=6273/6306) (n=6240) (HPV status positive or (n=26/52) pvalues
unknown) (n=46/92)
Sex
Male 14580 (80.7) 5413 (86.3) 5377 (86.2) 43 (93.5) 24 (92.3) 0.568
Female 3502 (19.4) 867 (13.8) 863 (13.8) 3(6.5) 2(7.7) 0.568
Age
mean 62.0 60.6 60.6 59.6 56.6 0.0361
median 61.0 60.0 60 57.0 54.0 n/a
range 18-103 18-95 18-95 39-82 39-81 n/a
Race
White 14809 (81.9) 5651 (90.1) 5616 (90) 42 (91.3) 23 (88.5) 0.7407
Black 1772 (9.8) 339 (5.4) 335 (5.4) 3 (6.5) 2(7.7) 0.649
Japanese 96 (0.5) 26 (0.4) 25 (0.4) 1(2.2) 1(3.8) 0.1024
Other 1299 (7.2) 231(3.7) 231(3.7) 0(0) 0(0) 1
Unknown 106 (0.6) 33 (0.5) 33 (0.5) 0(0) 0(0) 1
T stage
T1 3823 (21.1) 1586 (25.2) 1551 (24.9) 40 (43.5) 30(57.7) 0.0001
T2 5237 (28.9) 2286 (36.3) 2271 (36.4) 23 (25) 13 (25) 0.1104
T3 2910 (16.1) 968 (15.4) 962 (15.4) 7(7.6) 4(7.7) 0.1732
T4 3058 (16.9) 794 (12.6) 789 (12.6) 11 (12) 4(7.7) 0.3997
Unknown 3080 (17) 672 (10.7) 667 (10.7) 11 (12) 1(1.9) 0.0392
N stage
NO 3711 (20.5) 864 (13.8) 854 (13.7) 13 (28.3) 9 (34.6) 0.0044
N1 3233 (17.9) 1136 (18.1) 1130 (18.1) 5 (10.9) 4(15.4) 1
N2 8725 (48.3) 3831 (61.1) 3816 (61.2) 21 (45.7) 11 (42.3) 0.0682
N3 920 (5.1) 291 (4.6) 289 (4.6) 5(10.9) 2(7.7) 0.3409
Unknown 1486 (8.2) 151 (2.4) 151 (2.4) 2(4.3) 0(0) 1
M stage
MO 16277 (90.1) 5991 (95.5) 5959 (95.5) 46 (100) 26 (100) 0.6326
M1 925 (5.1) 179 (2.9) 178 (2.9) 0(0) 0(0) 1
Unknown 873 (4.8) 103 (1.6) 103 (1.7) 0(0) 0(0) 1
AJCC Stage
| 989 (5.5) 202 (3.2) 187 (3) 20(21.7) 14 (26.9) 0.0001
I 1330(7.3) 355 (5.6) 348 (5.6) 8(8.7) 6(11.5) 0.0702
n 2851 (15.7) 1059 (16.8) 1049 (16.8) 9(9.8) 7 (13.5) 0.7087
v 10729 (59.3) 4357 (69.1) 4327 (69.3) 46 (50) 25 (48.1) 0.0022
Unknown 2209 (12.2) 333(5.3) 329 (5.3) 9(9.8) 0(0) 0.1135
Chronicity
Synchronous n/a n/a n/a 37 (80.4) 23 (88.5) n/a
Metachronous n/a n/a n/a 9 (19.6) 3(11.5) n/a

Supplemental Table 1. Multiple HPVmHNSCC Identified from SEER Database with Both
Tumors in the Oropharynx

Patients with multiple HPVmHNSCC with both tumors located in the oropharynx were found to be
more likely to present with early T, N and overall stage than single HPVmMHNSCCs. When two
numbers are included, separated with a “/”. The first number represents the number of patients, and
the second number represents the number of tumors.
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(n=143)
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Non-malignant tumors
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Y
Total excluded = 287
Final Study Cohort
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(n=11802)
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Patients with exactly 1
primary tumor excluded
(n=6240)

Y

HPVmMHNSCC with second
primary tumor
(n=66)

HPVMHNSCC primary
tumors with HPV negative
w| second primary tumor or
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HPVMHNSCC primary
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or unknown second
primary tumor
(n=46)

HPVmMHNSCC primary
tumors with unknown HPV
Y| status second primary
tumor
(n=20)

Multiple HPVmHNSCCs
(n=26)

Supplemental Figure 1. SEER database flow chart

18,395 cases of HNSCC were identified in SEER version 18. After filtering, 26 patients with confirmed
multiple HPVmHNSCCs with both located in the oropharynx were identified. An additional 20 patients
with HPVmHNSCC had a second tumor that was either HPV mediated or had unknown HPV status.
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Supplemental Figure 2. Multiple HPVmHNSCC with both tumors in the oropharynx from SEER
database A) Locations of multiple HPVmMHNSCC. “Other” refers to tumors located in the
hypopharynx, nasopharynx, or oral cavity and not otherwise included in the first two categories. B)
Locations of single HPVmMHNSCCs. C) Locations of multiple HPVmHNSCC that were diagnosed at
different timepoints. The inner ring corresponds with the first diagnosed primary, and the outer ring
corresponds with the second diagnosed primary. D) Tumor laterality. E) Frequency of synchronous
tumors (defined as diagnosis within 6 months) compared to metachronous tumors (defined as
diagnosis more than 6 months apart).
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Supplemental Figure 3. Comparison of survival for cases of multiple HPVmHNSCC and single
HPVMHNSCC from SEER
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Supplemental Figure 4. Comparison of survival for cases of multiple HPVmHNSCC and single
HPVMHNSCC from institutional data



Supplemental Data
1. PubMed search terms used for systematic review
Search 1 — Head and Neck Cancer

“Carcinoma, Squamous Cell”[Mesh] OR “Head and Neck Neoplasms”[Mesh:NoExp] OR “Nasopharyngeal
Neoplasms”[Mesh] OR “Oropharyngeal Neoplasms”’[Mesh] OR “Tongue Neoplasms”[Mesh] OR base of
tongue cancer*[tiab] OR Cancer of Head[tiab] OR Cancer of Head and Neck[tiab] OR Cancer of
Nasopharynx[tiab] OR Cancer of Neck[tiab] OR Cancer of Oropharynx|[tiab] OR Cancer of Tonsil[tiab] OR
Cancer of the Head[tiab] OR Cancer of the Head and Neck[tiab] OR Cancer of the Nasopharynx[tiab] OR
Cancer of the Neck[tiab] OR Cancer of the Oropharynx[tiab] OR Cancer of the Tongue[tiab] OR Cancer of the
Tonsil[tiab] OR Cancer of Tongue[tiab] OR Head and Neck Cancer*[tiab] OR Head and Neck Neoplas*[tiab]
OR Head Neoplas*[tiab] OR head and neck squamous cell carcinoma[tiab] OR HNSCCJtiab] OR Neck
Cancer*[tiab] OR Neck Neoplas*[tiab] OR Nasopharyngeal Cancer*[tiab] OR Nasopharyngeal Neoplas*[tiab]
OR Nasopharynx Cancer*[tiab] OR Nasopharynx Neoplas*[tiab] OR Oropharyngeal Cancer*[tiab] OR
Oropharyngeal Neoplas*[tiab] OR oropharyngeal squamous cell carcinoma[tiab] OR Oropharynx Cancer*[tiab]
OR Oropharynx Neoplas*[tiab] OR Squamous Carcinoma*[tiab] OR Squamous Cell Carcinoma*[tiab] OR
Squamous cell carcinoma of the head and neck|tiab] OR Tongue Cancer*[tiab] OR Tongue Neoplas*[tiab] OR
Tonsil Cancer*[tiab] OR Tonsil Neoplas*[tiab] OR Tonsillar Cancer*[tiab] OR Tonsillar neoplas*[tiab] OR
Upper Aerodigestive Tract Neoplas*[tiab] OR UADT Neoplas*[tiab]

Search 2 — HPV

“Papillomaviridae”[Mesh] OR Alphapapillomavirus*[tiab] OR Betapapillomavirus*[tiab] OR HPV/[tiab] OR
HPV+[tiab] OR HPV associated[tiab] OR HPV mediated[tiab] OR Human Papilloma Virus*[tiab] OR Human
papillomavirus*[tiab] OR Human Papillomavirus Virus*[tiab] OR pl16[tiab] OR Papilloma Virus*[tiab] OR
Papillomavirus Virus*[tiab]

Search3 — Multiple

“Neoplasms, Multiple Primary”[Mesh] OR “Neoplasms, Second Primary”’[Mesh] OR Metachronous
Neoplas*[tiab] OR Metachronous primar*[tiab] OR Metachronous Second Primary Neoplasm*[tiab] OR
Multiple cancer*[tiab] OR Multiple neoplas*[tiab] OR Multiple Primar*[tiab] OR Multiple Primary
Neoplas*[tiab] OR Primary Neoplas*[tiab] OR Second Cancer*[tiab] OR Second Malignanc*[tiab] OR Second
Primar*[tiab] OR Second Primary Cancer*[tiab] OR Second Primary Neoplas*[tiab] OR Synchronous
primar*[tiab] OR Synchronous Multiple Primary Neoplas*[tiab] OR Synchronous Neoplas*[tiab]

Search 4- Exclusion

“addresses”’[Publication Type] OR “biography’’[Publication Type] OR “directory”’[Publication Type] OR
“festschrift”’[Publication Type] OR “interview”’[Publication Type] OR “lectures”[Publication Type] OR “legal
cases”’[Publication Type] OR “legislation”’[Publication Type] OR “news”’[Publication Type] OR “newspaper
article”[Publication Type] OR “patient education handout”[Publication Type] OR “popular works”[Publication
Type] OR ("animal experimentation"[MeSH] OR "models, animal”[MeSH] OR "invertebrates"[MeSH] OR
"Animals"[Mesh:noexp] OR "animal population groups"[MeSH] OR "chordata"[MeSH:noexp] OR "chordata,
nonvertebrate"[MeSH] OR "vertebrates"[MeSH:noexp] OR "amphibians"[MeSH] OR "birds"[MeSH] OR
"fishes"[MeSH] OR "reptiles"[MeSH] OR "mammals”[MeSH:noexp] OR "primates"[MeSH:noexp] OR
"artiodactyla"[MeSH] OR "carnivora“"[MeSH] OR "cetacea"[MeSH] OR "chiroptera”[MeSH] OR
"elephants”'[MeSH] OR "hyraxes"[MeSH] OR "insectivora"[MeSH] OR "lagomorpha”[MeSH] OR
"marsupialia“[MeSH] OR "monotremata”[MeSH] OR "perissodactyla”"[MeSH] OR "rodentia”"[MeSH] OR
"scandentia”"[MeSH] OR "sirenia”"[MeSH] OR "xenarthra"[MeSH] OR "haplorhini"[MeSH:noexp] OR
"strepsirhini*[MeSH] OR "platyrrhini”[MeSH] OR "tarsii”"[MeSH] OR "catarrhini"[MeSH:noexp] OR
"cercopithecidae”"[MeSH] OR "hylobatidae"[MeSH] OR "hominidae"[MeSH:noexp] OR "gorilla



gorilla"[MeSH] OR "pan paniscus"[MeSH] OR "pan troglodytes"[MeSH] OR "pongo pygmaeus"[MeSH] OR
animals[tiab] OR animal[tiab] OR mice[Tiab] OR mus[Tiab] OR mouse[Tiab] OR murine[Tiab] OR
woodmouse[tiab] OR rats[Tiab] OR rat[Tiab] OR murinae[Tiab] OR muridae[Tiab] OR cottonrat[tiab] OR
cottonrats[tiab] OR hamster[tiab] OR hamsters[tiab] OR cricetinae[tiab] OR rodentia[Tiab] OR rodent[Tiab]
OR rodents[Tiab] OR pigs[Tiab] OR pig[Tiab] OR swine[tiab] OR swines[tiab] OR piglets[tiab] OR
piglet[tiab] OR boar[tiab] OR boars[tiab] OR "sus scrofa”[tiab] OR ferrets[tiab] OR ferret[tiab] OR
polecat[tiab] OR polecats[tiab] OR "mustela putorius”[tiab] OR "guinea pigs"[Tiab] OR "guinea pig"[Tiab] OR
cavia[Tiab] OR callithrix[Tiab] OR marmoset[Tiab] OR marmosets[Tiab] OR cebuella[Tiab] OR hapale[Tiab]
OR octodon[Tiab] OR chinchilla[Tiab] OR chinchillas[Tiab] OR gerbillinae[Tiab] OR gerbil[Tiab] OR
gerbils[Tiab] OR jird[Tiab] OR jirds[Tiab] OR merione[Tiab] OR meriones[Tiab] OR rabbits[Tiab] OR
rabbit[Tiab] OR hares[Tiab] OR hare[Tiab] OR diptera[Tiab] OR flies[Tiab] OR fly[Tiab] OR dipteral[Tiab]
OR drosphila[Tiab] OR drosophilidae[Tiab] OR cats[Tiab] OR cat[Tiab] OR carus[Tiab] OR felis[Tiab] OR
nematoda[Tiab] OR nematode[Tiab] OR nematoda[Tiab] OR nematode[Tiab] OR nematodes[Tiab] OR
sipunculida[Tiab] OR dogs[Tiab] OR dog[Tiab] OR canine[Tiab] OR canines[Tiab] OR canis[Tiab] OR
sheep[Tiab] OR sheeps[Tiab] OR mouflon[Tiab] OR mouflons[Tiab] OR ovis[Tiab] OR goats[Tiab] OR
goat[Tiab] OR capra[Tiab] OR capras[Tiab] OR rupicapra[Tiab] OR chamois[Tiab] OR haplorhini[Tiab] OR
monkey[Tiab] OR monkeys[Tiab] OR anthropoidea[Tiab] OR anthropoids[Tiab] OR saguinus[Tiab] OR
tamarin[Tiab] OR tamarins[Tiab] OR leontopithecus[Tiab] OR hominidae[Tiab] OR ape[Tiab] OR apes[Tiab]
OR pan[Tiab] OR paniscus[Tiab] OR "pan paniscus"[Tiab] OR bonobo[Tiab] OR bonobos[Tiab] OR
troglodytes[Tiab] OR "pan troglodytes”[Tiab] OR gibbon[Tiab] OR gibbons[Tiab] OR siamang[Tiab] OR
siamangs[Tiab] OR nomascus[Tiab] OR symphalangus[Tiab] OR chimpanzee[Tiab] OR chimpanzees[Tiab]
OR prosimians[Tiab] OR "bush baby"[Tiab] OR prosimian[Tiab] OR bush babies[Tiab] OR galagos[Tiab] OR
galago[Tiab] OR pongidae[Tiab] OR gorilla]Tiab] OR gorillas[Tiab] OR pongo[Tiab] OR pygmaeus[Tiab] OR
"pongo pygmaeus"[Tiab] OR orangutans[Tiab] OR pygmaeus[Tiab] OR lemur[Tiab] OR lemurs[Tiab] OR
lemuridae[Tiab] OR horse[Tiab] OR horses[Tiab] OR pongo[Tiab] OR equus[Tiab] OR cow[Tiab] OR
calf[Tiab] OR bull[Tiab] OR chicken[Tiab] OR chickens[Tiab] OR gallus[Tiab] OR quail[Tiab] OR bird[Tiab]
OR birds[Tiab] OR quails[Tiab] OR poultry[Tiab] OR poultries[Tiab] OR fowl[Tiab] OR fowls[Tiab] OR
reptile[Tiab] OR reptilia[Tiab] OR reptiles[Tiab] OR snakes[Tiab] OR snake[Tiab] OR lizard[Tiab] OR
lizards[Tiab] OR alligator[Tiab] OR alligators[Tiab] OR crocodile[Tiab] OR crocodiles[Tiab] OR turtle[Tiab]
OR turtles[Tiab] OR amphibian[Tiab] OR amphibians[Tiab] OR amphibia[Tiab] OR frog[Tiab] OR frogs[Tiab]
OR bombina[Tiab] OR salientia[Tiab] OR toad[Tiab] OR toads[Tiab] OR "epidalea calamita”[Tiab] OR
salamander[Tiab] OR salamanders[Tiab] OR eel[Tiab] OR eels[Tiab] OR fish[Tiab] OR fishes[Tiab] OR
pisces[Tiab] OR catfish[Tiab] OR catfishes[Tiab] OR siluriformes[Tiab] OR arius[Tiab] OR
heteropneustes[Tiab] OR sheatfish[Tiab] OR perch[Tiab] OR perches[Tiab] OR percidae[Tiab] OR perca[Tiab]
OR trout[Tiab] OR trouts[Tiab] OR char[Tiab] OR chars[Tiab] OR salvelinus[Tiab] OR "fathead
minnow"[Tiab] OR minnow[Tiab] OR cyprinidae[Tiab] OR carps[Tiab] OR carp[Tiab] OR zebrafish[Tiab] OR
zebrafishes[Tiab] OR goldfish[Tiab] OR goldfishes[Tiab] OR guppy[Tiab] OR guppies[Tiab] OR chub[Tiab]
OR chubs[Tiab] OR tinca[Tiab] OR barbels[Tiab] OR barbus[Tiab] OR pimephales[Tiab] OR promelas[Tiab]
OR "poecilia reticulata”[Tiab] OR mullet[Tiab] OR mullets[Tiab] OR seahorse[Tiab] OR seahorses[Tiab] OR
mugil curema[Tiab] OR atlantic cod[Tiab] OR shark[Tiab] OR sharks[Tiab] OR catshark[Tiab] OR
anguilla[Tiab] OR salmonid[Tiab] OR salmonids[Tiab] OR whitefish[Tiab] OR whitefishes[Tiab] OR
salmon[Tiab] OR salmons[Tiab] OR sole[Tiab] OR solea[Tiab] OR "sea lamprey"[Tiab] OR lamprey[Tiab] OR
lampreys[Tiab] OR pumpkinseed[Tiab] OR sunfish[Tiab] OR sunfishes[Tiab] OR tilapia[Tiab] OR
tilapias[Tiab] OR turbot[Tiab] OR turbots[Tiab] OR flatfish[Tiab] OR flatfishes[Tiab] OR sciuridae[Tiab] OR
squirrel[Tiab] OR squirrels[Tiab] OR chipmunk[Tiab] OR chipmunks[Tiab] OR suslik[Tiab] OR susliks[Tiab]
OR vole[Tiab] OR voles[Tiab] OR lemming[Tiab] OR lemmings[Tiab] OR muskrat[Tiab] OR muskrats[Tiab]
OR lemmus[Tiab] OR otter[Tiab] OR otters[Tiab] OR marten[Tiab] OR martens[Tiab] OR martes[Tiab] OR
weasel[Tiab] OR badger[Tiab] OR badgers[Tiab] OR ermine[Tiab] OR mink[Tiab] OR minks[Tiab] OR
sable[Tiab] OR sables[Tiab] OR gulo[Tiab] OR gulos[Tiab] OR wolverine[Tiab] OR wolverines[Tiab] OR
minks[Tiab] OR mustela[Tiab] OR llama[Tiab] OR llamas[Tiab] OR alpaca[Tiab] OR alpacas[Tiab] OR
camelid[Tiab] OR camelids[Tiab] OR guanaco[Tiab] OR guanacos[Tiab] OR chiroptera[Tiab] OR
chiropteras[Tiab] OR bat[Tiab] OR bats[Tiab] OR fox[Tiab] OR foxes[Tiab] OR iguana[Tiab] OR



iguanas[Tiab] OR xenopus laevis[Tiab] OR parakeet[Tiab] OR parakeets[Tiab] OR parrot[Tiab] OR
parrots[Tiab] OR donkey[Tiab] OR donkeys[Tiab] OR mule[Tiab] OR mules[Tiab] OR zebra[Tiab] OR
zebras[Tiab] OR shrew[Tiab] OR shrews[Tiab] OR bison[Tiab] OR bisons[Tiab] OR buffalo[Tiab] OR
buffaloes[Tiab] OR deer[Tiab] OR deers[Tiab] OR bear[Tiab] OR bears[Tiab] OR panda[Tiab] OR
pandas[Tiab] OR "wild hog"[Tiab] OR "wild boar"[Tiab] OR fitchew[Tiab] OR fitch[Tiab] OR beaver[Tiab]
OR beavers[Tiab] OR jerboa[Tiab] OR jerboas[Tiab] OR capybara[Tiab] OR capybaras[Tiab] NOT
“humans”[Mesh])

Search 5
#1 AND #2 AND #3=267

Search 6
#4 NOT #5=265 as of 11/26/18

2. The first ten journals from 2017 Scimago Journal & Country Rank (SJR) in the otorhinolaryngology
category
1. Cough

Ear and Hearing

Audiology and Neurotology Extra

JAMA Otolaryngology - Head and Neck Surgery
Laryngoscope

Otolaryngology - Head and Neck Surgery
International Forum of Allergy and Rhinology
Orthodontics and Craniofacial Research

. Head and Neck

10. Otology and Neurotology
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