
2017: What’s Hot in Pediatric 
Infectious Diseases? 

Sarah Forgie 
Peds ID 

University of Alberta 



Objectives/Outcomes 

• By the end of this interactive session the 
participants should be able to: 
– Complete this sentence: “The coolest findings 

related to peds ID published in the past year 
were…” 

– Determine which of these cool findings apply to 
their practice 



Question 1 

 
The March 2017 E. coli 0157:H7 outbreak was 

associated with what food? 



https://www.cdc.gov/ecoli/2017/o157h7-03-17/index.html 



http://www.inspection.gc.ca/about-the-cfia/newsroom/food-recall-warnings/complete-listing/2017-03-10/eng/1489187272419/1489187275279 



Question 2 

What led to the pediatric zombie apocalypse 
during the summer of 2016? 

 



Question 2 

Not to be confused with the zombie outbreak 
where 33 people were intoxicated with a 
synthetic cannabinoid and appeared like 
zombies 
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Pokemon Go  Zombies 
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Also made a map of Pokestops and overlapping Zika areas



Question 3 

• What’s the connection? 



www.cdc.gov 



Connection to Practice 

news.ontario.ca 



Think about Seoul Virus if there is 
contacts with rats 

• Contact with urine, droppings, saliva from 
infected rats 
– Inhalational  
– Via cuts/abrasions  
– Into mucous membranes 
– Bites  

• Infected rats shed virus for their entire life but 
are asymptomatic 

http://www.phac-aspc.gc.ca/phn-asp/2017/seoul-virus-
seoul-eng.php 



Think about Seoul Virus if there are 
compatible symptoms 

Prodrome: 
Fever 
Abdo pain 
Headache 
Vomiting 

Hypotensive  
+/- shock 

Oliguric   
hemorrhagic 

diuretic 

convalescent 

http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/hantavirus-eng.php 
Yoo KH, Choi Y. Pediatr Nephrol. 1994 Oct;8(5):540-4.  

Death  
1-2% adults 
5% children 
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The clinical course can be divided into five phases: prodrome (or febrile), hypotensive, oliguric, diuretic, and convalescent. “The prodrome begins with high fever, chills, headache, blurred vision, malaise, and anorexia, followed by abdominal or lumbar pain, gastrointestinal symptoms, facial flushing, petechiae, and an erythematous rash. This phase typically lasts 3 to 7 days Footnote3. The hypotensive phase lasts several hours to many days. It is characterized by the sudden onset of hypotension which may progress to shock and hemorrhagic manifestations. The oliguric phase typically lasts 3 to 7 days, and, in this time, the blood pressure may return to normal or become high, urinary output falls dramatically, and severe haemorrhage may occur Footnote3. Spontaneous diuresis indicates the beginning of recovery. The case fatality rate is 5 to 15%.”   Fever (100%) abdominal pain (91%), headache (76%) and vomiting (73%) were the most common symptoms 



Look for evidence of Seoul Virus 

Sargianou M, et al. Crit Rev Microbiol. 2012 Nov;38(4):317-29.  



Unless you live in Alberta… 

Question 4 – Will Seoul Virus be seen 
in Alberta?  



http://www.archivesalberta.org/odd/rat.jpg 



Globe and Mail article549545 
Globe and Mail article27504057 

“Some in Alberta question whether the province is truly rat-free.  
Mr. Merrill explains that what the status means is that the  
province has no breeding rat population. Hundreds of rats do  
come into Alberta on commercial trucks from the U.S. and  
other provinces, but they’re always alone and die alone.“  
Alberta’s war on rats started in 1950 when the rodents were  
first found in the border hamlet of Alsask, Sask. With the  
Rockies to the west, badlands to the south and vast forests to  
the north, Alberta had never had rats. But after two centuries of  
slow progress west from the port cities of the East Coast, rats had  
finally arrived at Alberta’s doorstep. With a post-Second World War  
government that wielded significant resources, understood agriculture  
and feared the damage that rats could do to crops and buildings, the  
Alberta government created the rat patrol.” 
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“Some in Alberta question whether the province is truly rat-free. Mr. Merrill explains that what the status means is that the province has no breeding rat population. Hundreds of rats do come into Alberta on commercial trucks from the U.S. and other provinces, but they’re always alone and die alone.“ Alberta’s war on rats started in 1950 when the rodents were first found in the border hamlet of Alsask, Sask. With the Rockies to the west, badlands to the south and vast forests to the north, Alberta had never had rats. But after two centuries of slow progress west from the port cities of the East Coast, rats had finally arrived at Alberta’s doorstep. With a post-Second World War government that wielded significant resources, understood agriculture and feared the damage that rats could do to crops and buildings, the Alberta government created the rat patrol.
The Social Credit government of the day also established a rat control zone that stretches 29 kilometres into Alberta along the Saskatchewan border. The control zone starts at the U.S. border and continues to the northern forests near Cold Lake, Alta. There are about 3,170 farm sites within the zone and each is inspected annually. Special attention is lavished on older granaries with wooden floors.






Question 5 
What is SSPE and how commonly is 

it seen? 



SSPE 

• Fatal, progressive degenerative disease of the 
central nervous system that usually occurs 7 
to 12 years after natural measles virus 
infection 

• US: 4-5 cases/year 
• India: >20 million cases/year  

 
  

 

-  Redd SC, et al. Measles vaccine. In: Plotkin SA, Orenstein WA. (eds). Vaccines.  
3rd ed. Toronto: W.B. Saunders Company, 1999:222-66.  
- Subacute Sclerosing Panencephalitis Surveillance – United States. MMWR Weekly  
1982;31(43):585-8.  
- Campbell C, et al. BMC Pediatr. 2005;5:47. 
- Singer C, Lang AE, Suchowersky O. Mov Disord 1997; 12: 342–53. 
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- Subacute Sclerosing Panencephalitis Surveillance – United 
States. MMWR Weekly 1982;31(43):585-8.  
- Campbell C, et al. BMC Pediatr. 2005;5:47. 
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4-11 per 100,000 measles cases (up to 18 if infected before a year of age)



SSPE may be more common than we 
thought 

• SSPE cases 1998-2016 (in California) 
• 17 cases 
• 12 (71%) cases had a measles-like illness <15 

months of age and measles vaccination 
• SSPE diagnosed at 12y (median) (3-35 years)  
• Latency = 9.5 years (range 2.5-34 years).  

Wendorf KA, et al. Clin Infect Dis. 2017 Apr 6. doi: 
10.1093/cid/cix302.  
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Among measles cases reported to CDPH during 1988-1991, incidence of SSPE was 1:1367 for children < 5 years, and 1:609 for children < 12 months at time of measles disease.
Population California: 39 million (36 million in Canada)
Population USA: 321 million.  So California has 1/10 people of US.  Case per year in the state is beyond what is expected (4-5 per year)



SSPE relevance to practice 

• Many had long-standing cognitive or motor 
problems prior to diagnosis  

• Think about SSPE in patients with compatible 
symptoms, even in older patients with no 
specific history of measles infection 

• Advocate for vaccines - SSPE demonstrates the 
high human cost of “natural” measles 
immunity 
 Wendorf KA, Winter K, Zipprich J, Schechter R, Hacker JK, Preas C, Cherry JD,   

Glaser C, Harriman K. Subacute Sclerosing Panencephalitis: the Devastating Measles  
Complication that Might be More Common than Previously Estimated. Clin Infect Dis.  
2017 Apr 6. doi: 10.1093/cid/cix302.  
 



SSPE relevance to practice: Use the 
CPSP Case Definition 

Campbell C, et al. BMC Pediatr. 2005;5:47. 
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Psychological symptoms
Myoclonic jerks
Seizures
Akinetic mutism
Radermecker complexes on EEG

Subacute – 9 mos to progress after onset
Sclerosing – findings on path
Panencephalitis – whole brain involved



Question 6: Who are these people (and what’s 
the connection to recent outbreaks)? 

http://www.nytimes.com/2013/05/07/ 
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Original mumps vaccine in North America from Jeryl Lynn (on the left).  In 1963 she was 5 and woke her father up late at night and he diagnosed her with mumps.  He drove to his lab, pulled out swabs, came home and swabbed her throat.  The virus from his daughter was used to create an attenuated strain in the mumps vaccine.  He tested it out on his younger daughter Kirsten (center) in 1966.  1967 the vaccine was used more widely.
Maurice Hilleman developed or improved 40 vaccines – including 9/14 of the ones used for children today.  Actually 2 strains (JL1 and JL2) depending on what cell lines the virus is propogated through. 



• Original mumps virus for the vaccine in North America was 
from Jeryl Lynn (on the left).   

• In 1963 her father made the diagnosis, and swabbed her 
throat.  He propagated the virus in the lab and the 
attenuated strain was used in the mumps vaccine.   

• He tested it out on his younger daughter Kirsten (center) in 
1966.   

• 1967 the vaccine was used more widely. 
• Maurice Hilleman developed or improved 40 vaccines – 

including 9/14 of the ones used for children today.   
• There are now known to be 2 attenuated mumps strains 

(JL1 and JL2) depending on what cell lines the virus is 
propogated through.  

http://www.nytimes.com/2013/05/07/health/maurice-hilleman-mmr-vaccines-forgotten-hero.html 



“All I did, was get sick at the right time,  
with the right virus, with the right father.” 
 

http://www.nytimes.com/2013/05/07/health/maurice-hilleman-mmr-vaccines-forgotten-hero.html 
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“All I did,” she added, “was get sick at the right time, with the right virus, with the right father.”




Mumps (Canada) 

www.phac-aspc.gc.ca 
Deeks SL, et al. CMAJ. 2011;183(9):1014-20.  
 

Removed from Notifiable  
Disease List 1959-1986. 

Started to see mumps outbreaks late 80/s-early 90’s and 2nd dose of MMR reduced this.   
But now we are seeing similar outbreaks ~10 years after 2nd dose of MMR. 
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Started to see mumps outbreaks late 80’s early 90’s and second dose of MMR reduced this
However, we are now seeing similar outbreaks ~ 10 years after second dose of MMR
 
Case data from 1924 to 2012 was obtained from the Canadian Notifiable Disease Surveillance System. Case data for 2013 is preliminary and obtained directly from provincial and territorial ministries of health. Mumps was removed from the notifiable disease list in 1959 and returned in 1986; no data was available from 1959 to 1985. No case data was available for Quebec from 1924-1927, 1934, and 1937-1938; Prince Edward Island for 1929, and 1957-1958; Alberta from 1956-1958, New Brunswick from 1956-1958; Newfoundland from 1924-1949 and 1957-1958; SK from 1957-1958; the Yukon for 1958; and Nunavut from 2007-2012. Population data was obtained from Statistics Canada July 1st annual estimates.




Why? 

1. ‘Herd’ immunity threshold higher in crowded 
settings 

2. Improper storage of vaccine 
3. Primary vaccine failure (78%,88%) 
4. Secondary vaccine failure 
5. Genetic drift  

 
- Offitt P: www.scientificamerican.com/article/ 
whats-behind-the-2016-mumps-spike-in-the-u-s/ 
- Rota JS, et al.  Clin Vaccine Immunol, 2013;20:391-396. 
- Cortese MM, et al.  Clin Infect Dis, 2008;46:1172-1180. 
- Rubin S, et al.  Pediatr Infect Dis J, 2016;35(7):799-801. 
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Relative contributions are unclear and somewhat controversial – especially #5
1.  Herd threshold = 88-92%.  But there is an accumulation of susceptible in such close contact in a high density environment
Unlikely – because measles and rubella are OK
Primary vaccine failure is unlikely because clinical trials show high rate of seroconversion with one dose (78% range 49-92%) and even higher with 2 doses (88% range 66-95%).  Only having one dose is a risk, but many outbreaks have occurred with high levels of >2 doses of vaccine.(Rota and Cortese)
Most likely
Genetic drift: differences between the 1963 strain and contemporary strains may permit immune escape.  But sera collected from people shortly after vaccination have been shown to neutralize a vast array of genetically disparate strains




Secondary Vaccine Failure 

• Numerous studies have shown time after 
vaccination (>10 years) with declining levels of 
mumps virus-specific Ab and increased risk of 
contracting the disease 
 

Weibel RE, et al.  N Engl J Med,  1967;276:245-251. 
Rota JS, et al.  Clin Vaccine Immunol, 2013;20:391-396. 
Cortese MM, et al.  Clin Infect Dis, 2008;46:1172-1180. 
Rubin S, et al.  Pediatr Infect Dis J, 2016;35(7):799-801. 



Secondary Vaccine Failure  

• Measles and rubella is rare after 2 doses of 
vaccine 

• With mumps: quantitative (less virus specific 
memory B cells) and qualitative (lower avidity 
Ab) differences in response  
– A significant proportion of breakthrough cases 

after 2 doses of vaccine show both IgM and higher 
avidity IgG showing a response to previous vaccine 
that was not sufficient to prevent reinfection 

Latner DR, et al.  Clin Vaccine Immunol, 2011;18:35-42. 
Kontio M, et al.  J Infect Dis, 2012;206:1542-1548. 



Genetic Drift 

• Recent outbreaks are different genotypes 
from the vaccine strain 
– JL strain = genotype A 
– Outbreaks = genotypes B, C, D, G, H, I 
– 6% variation between 12 mumps genotypes 

Cui A, et al.  PLoS ONE 2017;12(1): e0169561.  



Genetic Drift 

http://study.com/cimages/multimages/16/268e4522-199f-4a62-8cce-557915dd43a7_mumps2a.png 
Cui A, et al.  PLoS ONE 2017;12(1): e0169561.  
 

Small hydrophobic 
gene sequence 
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Genotype designations are based on small hydrophobic gene sequence variations (most variable part of the genome – function unknown).  The variation of this small sequence reflects overall variability of the virus overall, including the hemagglutinin neuraminidase gene, which encodes the major cell surface target of neutralizing Ab.  BUT we don’t know what level of Ab is protective and CMI also plays a role.

MuV is a member of the genus Rubulavirus in the Paramyxoviridae family. The MuV genome is a non-segmented single-stranded negative strand RNA that contains 15,384 nucleotides. It encodes seven tandemly linked transcription units: the nucleo-(N), V/phosphor-/I (V/P/I), matrix (M), fusion (F), small hydrophobic (SH), hemagglutinin-neuraminidase (HN), and large (L) proteins [1,2]. Among them, the degree of variation of the SH gene is the largest in the entire genome and is therefore generally used as the basis for genotyping. MuV has been shown to have 12 genotypes (A-N, excluding E and M) circulating in the world [3], among which there is large diversity.   Cui A, Zhu Z, Hu Y, Deng X, Sun Z, Zhang Y, et al. (2017) Mumps Epidemiology and Mumps Virus Genotypes Circulating in Mainland China during 2013-2015. PLoS ONE 12(1): e0169561. https://doi.org/10.1371/journal.pone.0169561




Genetic Drift 

• Sera collected shortly after vaccination has 
been shown to neutralize a vast array of 
genetically disparate strains 
 

• But if people respond to vaccination with only 
nominal levels of neutralizing antibody, or if 
antibodies have waned, some theorize that 
the mismatch may facilitate immune escape 

Rubin S, et al.  Pediatr Infect Dis J 2016;35(7):799-801. 



Recent Mumps Outbreaks 

• Silver lining? 
– 1-15% of people with mumps develop encephalitis 
– 30% of males develop orchitis 

 

• 2016 outbreaks: “We have not seen these 
complications in the 5600 cases last year, so it 
seems that there is some protection from 
serious sequelae” 

 Paul Offitt: www.scientificamerican.com/article/ 
whats-behind-the-2016-mumps-spike-in-the-u-s/ 
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Vaccine effectiveness during outbreaks was lower than that reported during clinical trials BUT there was some protection
Attack rates
No vaccine 31.8-42.9%
1 dose vaccine 4-13.6%
2 doses vaccine 2.2-3.6% (Vaccines CID 2008)
While vaccination may not fully protect against serious infection, it may prevent virus transmission and complications





Severity of mumps and vaccinations 

Gouma S, et al.  Vaccine 2016;34:1868-1873. 
 

1. Viral Entry 
2. Replication in upper respiratory 

tract 
3. Parotitis 
4. Systemic infection 
5. Infection of the organs 
6. Viruria 
7. Orchitis/oophoritis 

 
= Salivary loads  
- Bilateral parotitis, viruria and 
orchitis significantly higher in 
unvaccinated 

Salivary viral loads did not differ between twice vaccinated and  
unvaccinated people (n=1112).  But bilateral parotitis, viruria and orchitis did.   
SO the risk for a systemic mumps infection is reduced with vaccination.  P<0.005. 
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Salivary viral loads did not differ between twice vaccinated and unvaccinated people (n=1112).  But bilateral parotitis, viruria and orchitis did.  SO the risk for a systemic mumps infection is reduced with vaccination.  P<0.005.



Implications for practice 

• Mumps outbreaks are seen even with 2 doses 
of vaccine – so remain suspicious especially in 
older teens and young adults (even with 
unilateral parotitis) 

• Diagnosing mumps after vaccination is difficult 
with serology (low rates of IgM positivity) so 
send buccal swab for PCR 

Patel LN, et al.  Clin Infect Dis 2017;64(4):408-412. 

In unvaccinated people IgM is positive 5 days after illness onset and peaks 7 days post onset.   
In vaccinated there may be no IgM response or it may be transient (5% sensitivity). 
PCR 68% sensitivity – higher sensitivity closer to symptom onset. 
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PCR 68% sensitivity – higher sensitivity closer to symptom onset.



Question 7 

What’s the connection between asthma and the 
microbiome? 



Asthma NEJM 

• NEJM Quick Take Video Summary 

http://www.nejm.org/do/10.1056/NEJMdo005078/full/


Implications for Practice 

• Videos are great teaching tools 
• Eat dirt and have pet cows… 



New Guidelines  

McCrindle BW, et al. Diagnosis, Treatment, and Long-Term Management of Kawasaki Disease: A  
Scientific Statement for Health Professionals From the American Heart Association.  
Circulation. 2017 Apr 25;135(17):e927-e999.  
 
Tunkel AR et al. 2017 Infectious Diseases Society of America’s Clinical Practice  
Guidelines for Healthcare-Associated Ventriculitis and Meningitis. Clin Infect Dis  
2017; 64 (6): e34-e65. 
 
Lewinsohn DM, et al. Official American Thoracic Society/Infectious Diseases Society of  
America/Centers for Disease Control and Prevention Clinical Practice Guidelines: Diagnosis  
of Tuberculosis in Adults and Children. Clin Infect Dis 2017; 64 (2): 111-115. 
 
 
 
 
 
 
 



So hopefully you can complete the 
following sentence: 

• “The coolest findings related to peds ID published in 
the past year were…” 
– E. coli and soy nut butter 
– Pokemon GO has infection risks 
– Seoul Virus is in Canada (except Alberta) 
– SSPE is more common than we thought 
– Mumps outbreaks are likely due to waning 

immunity 
– Asthma and the microbiome are linked 
 



• And it’s up to you which of these you will use 
in your practice 



Thanks and Go Oilers! 
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