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ABSTRACT

During August 2016-July 2017, Arkansas experienced a large mumps (parotitis) outbreak; however, mumps-negative cases of parotitis were
also identified in this period. Nineteen of 215 samples (9%) randomly selected for influenza PCR testing were positive for influenza A virus.
Practitioners should consider influenza as a cause of nonmumps parotitis.
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Introduction

Mumps virus is the most common cause of epidemic parotitis [1];
however, multiple other respiratory viruses and herpes viruses have
been identified in cases of sporadic parotitis [2-6]. During August
2016-July 2017, Arkansas experienced the second largest mumps
virus outbreak in the United States in the last 30 years. Among cases
of parotitis in the outbreak period, 2954 confirmed and probable
cases of mumps virus infection were identified, primarily among
Washington County’s Pacific Islander population from the Republic
of the Marshall Islands. At the height of the outbreak, standard
interviews were not completed in highly impacted settings when
>1 case were located in the same address since these cases would by
definition be epidemiologically linked. Among the 2954 confirmed
and probable cases, 232 were mumps real-time reverse transcriptase
polymerase chain reaction (RT-PCR)-negative with no epidemiologic
links to other mumps cases. Emergence of mumps-negative cases
coincided with local circulation of influenza virus.

Since 1977, influenza A has been identified as a cause of sporadic
parotitis [7], and during 2014-2015, it was the most commonly
reported virus isolated in a mumps-negative parotitis investigation
in the United States [8]. Additionally, influenza A has been identified
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in sporadic parotitis cases in Spain, Canada, and the United Kingdom
[2,5,9,10]. The H3N2 subtype is typically identified when influenza
viruses isolated from patients with parotitis are tested further [5,8—
10].

On March 2, 2017,the Arkansas Public Health Laboratory
(APHL) tested a convenience sample of 8 mumps-negative parotitis
buccal swabs, collected during active surveillance of the population in
Arkansas for parotitis because of the ongoing outbreak, for influenza
and 4 were positive. With 4/8 (50%) of the samples being positive,
further examination was planned for the available buccal swabs. The
purpose of this study was to determine the extent to which influenza
was related to cases of nonmumps parotitis during the mumps
outbreak in Arkansas during 2016-2017.

Methods

During September-November 2017 we examined samples
from 3145 buccal swabs that were collected during the period of
active surveillance for mumps parotitis (August 2016-July 2017)
in Arkansas; the samples were stored in the APHL following the
conclusion of the outbreak. A total of 1132 buccal swabs from patients
meeting the clinical component of the Council of State and Territorial
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Epidemiologists standardized mumps case definition of acute parotitis
or salivary gland swelling for at least 2 days, but with negative mumps
RT-PCR results, were identified. Buccal swabs were stored at APHL at
-80C from the time of collection. With a goal of testing 20 samples per
month during the outbreak period, we randomly selected 11-20 buccal
swabs/month for testing with the CDC Human Influenza Virus Real-
Time RT-PCR Diagnostic Panel for influenza A and B using <38.00
cycles as the threshold for positivity. This test is not FDA approved
for use or validated on buccal swabs, so was used for study purposes
only. First-tier randomization prioritized cases of clinical parotitis
with negative mumps RT-PCR results and without epidemiologic
linkage to a confirmed mumps case; if fewer than 20 such samples
were available in a month, we broadened our criteria to include a 2™-
tier of randomized cases of clinical parotitis with negative mumps RT-
PCR results with epidemiologic linkage to a confirmed mumps case.
Only eight of these cases with epidemiologic linkage to a confirmed
mumps case were included in the analysis. To assess mumps risk
factors, demographic information for each case of parotitis was
collected during the investigation and analyzed descriptively. Chi-
square and Wilcoxon rank sum tests were performed in R version
3.5.1. Patients with parotitis in a household with a confirmed case
did not have complete interviews at the height of the outbreak due to
limited ADH resources and the rapid increase in the number of cases.
The Centers for Disease Control and Prevention reviewed this study
for human subjects protection and determined it to be nonresearch.
Additionally, the Institutional Review Board of the University of
Arkansas for Medical Sciences determined this was a public health
surveillance investigation.

Results

Of the 218 randomly selected swabs, 215 were available and tested
for influenza A and B viruses. Due to language limitations and other
complications encountered in the field, not all interview details were
completed. Among 186 swabs for which data were completed on
interview forms during the case investigations, the mean number of
days from symptom onset to mumps RT-PCR testing was 2.8 +/- 3.3
days, and the median was 2 days (range, 0-21 days). Nineteen swabs
(9%) were positive for influenza A virus by PCR, and none were
positive for influenza B. Among those positive for influenza, the mean
time between onset of symptoms and mumps RT-PCR testing was 2

+/- 2 days, and the median was 1 day (range, 0-7 days). Demographic
characteristics comparisons of influenza-related parotitis and mumps
parotitis cases are presented in the Table 1. Influenza-related parotitis
cases were majority male, white, and spread throughout the state,
while mumps parotitis cases were equally split between sexes, majority
Pacific Islander/Native Hawaiian, and concentrated geographically
in Washington County, Arkansas. Influenza-related parotitis
identification in this study mirrored the statewide identification
of influenza cases reported during usual seasonal surveillance in
Arkansas 2016-2017, with the majority of cases identified in January-
March peaking in February. One sample was positive in November
20165 in January 2017, 3 were positive; 7 in February 2017; in March
2017, 6; in April 2017, 1; and in July 2017, 1 was positive. No data
regarding influenza vaccine status was available.

Discussion

This study has findings consistent with other published reports
of influenza-related parotitis; cases of influenza-related parotitis
were more common among males, compared with the equal sex
distribution in cases of mumps parotitis [8]. Additionally, all cases
were influenza A, as repeatedly documented as the more common
influenza type associated with parotitis [2,5,8-10]. Influenza parotitis
in Arkansas was also more common in whites, whereas mumps
occurred primarily among the Marshallese population in Washington
County. Influenza-related parotitis also occurred among a slightly
younger age group than mumps cases.

One strength of this study is the large sample size of mumps-
negative buccal swabs available for testing. Not all states have a
laboratory available to perform mumps RT-PCR testing with the
capacity to store the samples at a temperature in an environment
to preserve them for further examination. Additionally, active
surveillance for parotitis in the presence of the large mumps outbreak
provided the opportunity for obtaining a more representative
population-based sample than passive reporting of influenza-related
parotitis cases would allow. Furthermore, demographic data collected
during the course of the investigation, although planned for use in
identifying mumps risk and not influenza, was a useful information
source.

This study has several limitations. First, buccal swabs are not

Table 1: Comparison of Demographic Characteristics of Influenza-Related Parotitis and Mumps Parotitis Cases — Arkansas, August 2016-July 2017.

Male Sex Race Age inyears
No. (%) No. (%) median (range)
Mumps Parotitis (N = 1665 323 (19) white
buccal swab PCR positive for 883 (53) 1036 (62) Native 15 (0-75)
mumps) Hawaiian/Pacific Islander
Mumps negative and 149 (76) white
influenza negative parotitis
(N =196) 70(36) 14 (7) Native Hawaiian/ 14(0-90)
No. (%) Pacific Islander
B 1 P=0.61" P<0.0012
Influenza-Related Parotitis P=0.04 17 (89) white
(N =19 buccal swab PCR )
positive) 12(63) 0 (0) Native Hawaiian/ 12(1-25)
No. (%) Pacific Islander
!Calculated using chi-square test
Calculated using Wilcoxon Rank Sum test.
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approved for influenza testing and might underestimate positive
results; nasopharyngeal swabs or aspirates are preferred for influenza
testing. More data is needed in the future regarding the sensitivity
and specificity of buccal swabs for influenza virus detection. Second,
funding constraints and a lack of available laboratory staff did not
allow testing for other respiratory viruses or subtyping the identified
influenza A viruses. Overall, Arkansas experienced a mild influenza
season during 2016--2017, and H3N2 was the most common subtype
of influenza A identified in the state. Other studies have reported that
Epstein Barr virus and parainfluenza viruses are most commonly
isolated in cases of nonmumps parotitis, along with multiple other
respiratory viruses and herpes viruses [2-6,8], and limitations in
funding precluded us from testing more broadly for these other
viruses. However, the attribution of causality to the presence of
these viruses remains difficult to confirm, because there is evidence
of asymptomatic shedding that complicates interpretation of test
results [11]. Additionally, all available buccal swabs were tested,
including those collected up to 21 days after onset of parotitis; these
may represent false negatives for either mumps or influenza, as
mumps virus shedding is known to decrease rapidly after onset of
parotitis [13]. Finally, influenza vaccination status was not available
to examine potential protective effects; a 2017 study of influenza
parotitis showed no significant difference between patients who had
received influenza vaccine versus matched controls without parotitis
who had also received the vaccine [11]. Further study investigating
the effects of influenza vaccination on influenza-related parotitisis
warranted.

These data add to the growing body of literature demonstrating
the burden of parotitis associated with influenza A. Although mumps
remains the most commonly identified cause of parotitis in the United
States and requires public health intervention, health care providers
should consider testing for influenza in cases of sporadic parotitis.

Disclaimer

The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position of the
Centers for Disease Control and Prevention.

References

1. Campbell JR. (2018) Parotitis In: Feigin and Cherry’s Textbook for
Pediatric Infectious Diseases. 8thedn, Philadelphia, PA: Elsevier
Saunders, 134-136.

“\ Archives of Clinical Case Reports
© 2019 Somato Publications. All rights reserved.

08

2. Barrabeig, L, Costa, ., Rovira, A., Marcos, MA,, Isanta, R., Lopez-Adalid,
R, et al. (2015) Viral etiology of mumps-like illnesses in suspected
mumps cases reported in Catalonia, Spain. Hum Vaccines Immunother,
11(1): 282-287.

3. Barskey, AE., Juieng, P., Whitaker, BL., Erdman, DD., Oberste, MS.,
Chern, SW.,, et al. (2013) Viruses detected among sporadic cases of
parotitis, United States, 2009-2011. ] Infect Dis, 208(12): 1979-1986.

. Davidkin, I, Jokinen, S., Paananen, A., Leinikki, P., Peltola, H. (2005)
Etiology of Mumps-Like Illnesses in Children and Adolescents
Vaccinated for Measles, Mumps, and Rubella. ] Infect Dis, 191(5): 719-
723.

5. Shepherd, SJ., Maclean, AR,, Aitken, C., Gunson, RN. (2015) Letter to the
editor: There is a need to consider all respiratory viruses in suspected
mumps cases. Eurosurveillance, 20(33): 1-2.

. Kang, HJ., Kim, SH., Chung, JK., Lee, SW., Choi, SB., Eom, HE,, et al.
(2018) Viral etiology of sporadic cases of parotitis among children in
Korea during 2013-2014. ] Med Virol, 90(1): 61-66.

7. Brill, S, Gilfillan, RF. (1977) Acute Parotitis Associated with Influenza
Type A. N Engl ] Med, 296(24): 1391-1392.

. Elbadawi, LI, Talley, P., Rolfes, MA., Millman, AJ., Reisdorf, E., Kramer,
NA, et al. (2018) Non-mumps Viral Parotitis During the 2014-2015
Influenza Season in the United States. Clin Infect Dis, 64(4): 493-501.

. Chambers, C., Skowronski, DM., Sabaiduc, S., Murti, M., Gustafson,
R, Pollock, S., et al. (2015) Detection of influenza A (H3N2) clade
3C.2a viruses in patients with suspected mumps in British Columbia,
Canada, during the 2014/15 influenza season. Euro Surveill, 20(36).

10. Thompson, CI, Ellis, ], Galiano, M., Ramsay, M., Brown, KE.,
Zambon, M. (2015) Detection of influenza A (H3N2) virus in children
with suspected mumps during winter 2014 / 15 in England. Euro

Surveill, 20(31).

11.Hatchette, TF., Mahony, ]B., Chong, S., LeBlanc, JJ. (2009) Difficulty with
mumps diagnosis: What is the contribution of mumps mimickers? ]
ClinVirol, 46(4): 381-383.

12.Rolfes, MA,, Millman, AJ., Talley, P., Elbadawi, LI, Kramer, NA., Barnes,
JR. (2017) Influenza-associated Parotitis during the 2014-2015
Influenza Season in the United States. Clin Infect Dis, 67(4): 485-492.

13. Polgreen, PM.,, Bohnett, LC., Cavanaugh, JE., Gingerich, SB., Desjardin,
LE., Harris, ML,, et al. (2007) The Duration of Mumps Virus Shedding
after the Onset of Symptoms. Clin Infect Dis, 46(9): 1447-1449.

Volume 2 Issue 2 - 1005


https://www.elsevier.com/books/feigin-and-cherrys-textbook-of-pediatric-infectious-diseases/cherry/978-0-323-37692-1'
https://www.elsevier.com/books/feigin-and-cherrys-textbook-of-pediatric-infectious-diseases/cherry/978-0-323-37692-1'
https://www.elsevier.com/books/feigin-and-cherrys-textbook-of-pediatric-infectious-diseases/cherry/978-0-323-37692-1'
https://www.ncbi.nlm.nih.gov/pubmed/25483547
https://www.ncbi.nlm.nih.gov/pubmed/25483547
https://www.ncbi.nlm.nih.gov/pubmed/25483547
https://www.ncbi.nlm.nih.gov/pubmed/25483547
https://www.ncbi.nlm.nih.gov/pubmed/23935203
https://www.ncbi.nlm.nih.gov/pubmed/23935203
https://www.ncbi.nlm.nih.gov/pubmed/23935203
https://www.ncbi.nlm.nih.gov/pubmed/15688285
https://www.ncbi.nlm.nih.gov/pubmed/15688285
https://www.ncbi.nlm.nih.gov/pubmed/15688285
https://www.ncbi.nlm.nih.gov/pubmed/15688285
https://www.ncbi.nlm.nih.gov/pubmed/26314405
https://www.ncbi.nlm.nih.gov/pubmed/26314405
https://www.ncbi.nlm.nih.gov/pubmed/26314405
https://www.ncbi.nlm.nih.gov/pubmed/28876460
https://www.ncbi.nlm.nih.gov/pubmed/28876460
https://www.ncbi.nlm.nih.gov/pubmed/28876460
https://www.nejm.org/doi/full/10.1056/NEJM197706162962408
https://www.nejm.org/doi/full/10.1056/NEJM197706162962408
https://www.ncbi.nlm.nih.gov/pubmed/29617951
https://www.ncbi.nlm.nih.gov/pubmed/29617951
https://www.ncbi.nlm.nih.gov/pubmed/29617951
https://www.ncbi.nlm.nih.gov/pubmed/26536131
https://www.ncbi.nlm.nih.gov/pubmed/26536131
https://www.ncbi.nlm.nih.gov/pubmed/26536131
https://www.ncbi.nlm.nih.gov/pubmed/26536131
https://www.ncbi.nlm.nih.gov/pubmed/26290428
https://www.ncbi.nlm.nih.gov/pubmed/26290428
https://www.ncbi.nlm.nih.gov/pubmed/26290428
https://www.ncbi.nlm.nih.gov/pubmed/26290428
https://www.ncbi.nlm.nih.gov/pubmed/19828368
https://www.ncbi.nlm.nih.gov/pubmed/19828368
https://www.ncbi.nlm.nih.gov/pubmed/19828368
https://www.ncbi.nlm.nih.gov/pubmed/29617957
https://www.ncbi.nlm.nih.gov/pubmed/29617957
https://www.ncbi.nlm.nih.gov/pubmed/29617957
https://academic.oup.com/cid/article/46/9/1447/330265
https://academic.oup.com/cid/article/46/9/1447/330265
https://academic.oup.com/cid/article/46/9/1447/330265

	Title
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Disclaimer 
	References
	Table 1

