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A TALE OF TWO CITIES



Mexico 2009

• April 23 , 8 pm– President Calderon announces to 
the country and the world that an unidentified 
strain of influenza has been detected by the 
Mexico surveillance systems

• Samples sent to Canada for analysis (Winnipeg)

• But the story obviously started earlier

– Apr 17 – Surveillance is increased due to the suspicion 
of a severe respiratory disease circulating in Mexico 
City



Mr. X

• April 24 – Someone (let’s call it Mr. X) shares w/ me 
(unofficially) the epidemiological information of the first 
160 suspected cases (by Apr 18) in the Mexico City hospital 
network

• Due to fear of confidentiality, privacy issues, etc, we 
summarized the data as an epidemic curve of suspected 
cases and the distribution of times between symptoms 
onset and hosp/detection

• Using this data we start estimating the basic reproduction 
number (using Davoudi et al’s new method among others) 



• First preliminary estimates ~ Apr 28 (Tuesday)

• ~1.5-1.7 (agree w/ Brauer’s Thm)

• Preliminary results shared with British 
Columbia and Canadian authorities first and 
later w/ others

• Public health work done !!! 

• But what about the scientific part?



• Mr. X had no power and no way to grant 
“official” access to the preliminary data

• Approached some Mexican authorities to see 
if we can get access (or permission to use) to 
the data

• Apr 28 – “Miraculously” obtained updated 
data from a new source (Mr. Y) 
– Still unofficially

• New data gave similar results



• Finally got official access to Mexico City’s daily 
counts of confirmed cases from the SSDF

• Results were submitted to a “High Impact 
Journal” (May 9)

• Fraser et al appeared (May 11)

• Our paper was rejected 

• Submitted to other journal

• Accepted and published  (July)

• Formalized collaboration w/ SSDF (Visit)
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Our conclusions

• pH1N1 “R” in Mexico City about 1.5 (consistent w/ Brauer’s
Thm)

• Crucial to adjust for changes in “reporting fraction” and 
other effects (pears vs apples)
– True incidence ≈ observed cases / prob. of detection 

• Data on other “simultaneous” respiratory diseases (and 
negatives) used to adjust data for these

• New methodology ( Davoudi et al) performed “well”
– Estimations consistent with existing methods. 
– Allows estimation of R0 during the early (stochastic) phase  of an 

epidemic





Brauer’s Thm

• R0 ≈ 1.5 independently of model used

• Apparently true for this pandemic

• Let’s take a closer look



Article R0 Mean Gen Interval / 
Inf period (days)

Fraser et al 1.4-1.6 1.3-2.71 (GI)

Yang et al 1.3-1.7 2.6-3.2 (GI)

Nishiura et al * 2.0-2.6 (Japan) 1.3-3.1 (GI)

Pourbohloul et al 1.29-1.57 3-1-7 (L-A-S)

Cruz-Pacheco et al 1.72 3 (Inf Per)

White et al 1.7-1.8 (US) 2.2-2.3

Nishiura et al ** 1.21-1.35 (Japan) 2.1-3.3



Viral level measures

• 8-13 % of patients still shedding virus 8 days after 
detection (De Serres et al, EID 2010)

• 50% of a sample of Chinese patients still  shedding 
virus at day 6 (De Serres et al, EID; Cao et al, NEJM 
2009)

• Median duration of viral shedding, as assessed by RT-
PCR, was 9 days in Korean study (Na et al, Medical 
Virology 2010)

• Age effects (longer infections for younger individuals) 



(A) The mean ± SD viral load (log10 copies/mL) profile in NPA at different days post symptom 

onset in pandemic A(H1N1)-infected patients not treated and treated with oseltamivir.

Li I W et al. Chest 2010;137:759-768

©2010 by American College of Chest Physicians



Viral shedding/load vs GI

• How do they relate?

• GI dependent on 

– infectivity “profile”

– contact patterns between pairs

– Competition between my infected contacts 

• GI hard to measure directly (need to identify 
case-pairs)





Cindy Feng (SFU Statistics) – CanPan
Intern

• Project: compare different methodologies for 
estimating R0 using simulated and real 
epidemic data

• Two general class of methods

– Based on GI: WP, WT, Cauchemez

– “Mechanistic”: SIR, Davoudi et al 

• Depend on infectious period and infectivity profile



Challenges for estimating R0

• Data:
– Quality

– Underreporting / asymptomatics

– Trends of testing, surveillance, awareness, age-
distribution

– Data heterogeneity 
• A case in day x is likely not the same as a case in day y

• Most estimation methods require previous 
information about either the GI or the 
infectious/infected period



Challenges for estimating R0

• Past information helpful for influenza (although 
not necessarily relevant for an emergent strain)

• What about other diseases w/ no prior history?

• Period of infection “easier” to measure than GI

– Individual vs pair information

• So methods that either directly estimate these 
quantities or that depend on individual outcomes 
may be preferable?



Other activities of DMM related to the 
pandemic

• CanPan internships
• Estimation of R0 for BC
• Evaluation of intervention strategies for the fall/winter 

wave
– GVRD contact network model (Bahman)
– ODE version of the GVRD (Jessica)
– Use of antivirals for prophylaxis  
– Late vaccination of school children

• BC Science Fair
– Exposition: The Contact Network (or how Math helped 

save the world during the last pandemic and other cool 
stories)



School Shopping
Mall

Hospital Workplace Public
Transportation

Households

C
la

ss
ro

o
m

s W
ard

s

Greater Vancouver 
Contact network model



Other activities of DMM related to the 
pandemic

• CanPan internships
• Estimation of R0 for BC
• Evaluation of intervention strategies for the fall/winter 
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Trivial once you know you predicted
the peak correctly !!!



Other activities

• CanPan internships
• Estimation of R0 for BC
• Evaluation of intervention strategies for the fall/winter 

wave
– GVRD contact network model (Bahman)
– ODE version of the GVRD (Jessica)
– Use of antivirals for prophylaxis  
– Late vaccination of school children

• BC Science and Health Expo (BC Year of Science)
– Exposition: The Contact Network (or how Math helped 

save the world during the last pandemic and other cool 
stories !)
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