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Summary

Human health is a critical component of any sustale development program. Sustainable
economic development is frequently accompaniediayges in a number of factors, which
impact human health and promote the emergencdagitious disease problems. With increased
air travel and international trade Arctic commugstare no longer isolated from infectious
disease threats. Circumpolar surveillance of ides diseases may serve as an early warning
system of emerging threats and provide increaspdoctty to monitor the effectiveness of public
health control measures.

The purpose of this Sustainable Development Worldngup project is to establish an
integrated International Circumpolar SurveillanigS) system for infectious diseases by
creating a network of hospital and public healtiolatories throughout the Arctic. The network
would allow collection and sharing of uniform labtory and epidemiologic data between Arctic
countries that will describe the prevalence ofctifius diseases of concern to Arctic residents
and assist in the formulation of prevention andticrstrategies.

The ICS network was established in 1999, firstihgkclinical and public health laboratories in
the U.S. Arctic (Alaska), and northern Canada lier gurveillance of invasive diseases caused by
Streptococcus pneumonia&reenland, joined the pneumococcal surveillaraeork in 2000,
followed by Iceland, Norway and Finland in 2001ddhe northern Swedish country of
Norbotten in 2003. In 2000, expanded surveillarfoatlver invasive bacterial diseases caused by
Haemophilus influenzae, Neisseria meningitidisd groups A and B streptococcus was
implemented in the U.S. Arctic and northern Can&taenland began expanded reporting in
2001 and N. Sweden in 2003. Surveillance of invadisease caused by these bacteria was
chosen because rates of these diseases are elgvetéidenous peoples of the north, strains of
these bacteria may acquire antibiotic resistamase bacteria are routine cultured in the clinical
laboratory, and diseases caused by clinically ingmbrserotypes ddtreptococcus pneumonjae
Haemophilus influenzagndNeisseria meningitidiare vaccine preventable.

Rates of invasive pneumococcal disease for thegpéa999-2006 were higher in Alaska Native
and northern Canadian Aboriginal populations timandn-Native and non-Aboriginal
populations. The highest rates occur in Native Abdriginal children under the age of two
years. Analysis of pneumococcal serotypes caulisgase in Arctic North American
populations indicates that between 86-93% of inmeapneumococcal disease could potentially
be prevented. In the U.S. Arctic (Alaska), stateaiise of the infant 7-valent conjugate vaccine
began in 2001. Immunization programs using both2Brvalent adult vaccine and the 7-valent
conjugate vaccine were begun in two northern Camacigions in 2002 and have since been



initiated in all northern Canadian regions. Comdid surveillance of invasive pneumococcal
disease in these regions will monitor the impact effiectiveness of these vaccine programs.

Surveillance of invasive diseases causedibgmophilus influenzad&leisseria meningitidisand
groups A and Bstreptococcusvere undertaken in the U.S. Arctic, northern Can&iteenland
and N. Sweden in 2000-2006. Norway providksisseria meningitidigdata beginning in 2005
andHaemophilus influenzagata beginning in 2006.

Prior to 1991, rates of invasi\éaemophilus influenzatype b disease in the U.S. Arctic were
among the highest in the world, however since ttv@duction of conjugate vaccine programs in
1991, the rates of invasivgaemophilus influenzagpe b disease have declined by 92%.
Universal vaccine programs for invasidaemophilus influenzatype b disease began in Canada
in 1992 and there have been similar reductionatesrof invasive disease caused by
Haemophilus influenzatype b. Surveillance in 2000-2006 show that oVeages of

Haemophilus influenzatype b remain elevated in the U.S. Arctic when parad to the general
U.S. population. The most common serotype in nontk&anada was serotype a. Non-typeable
Haemophilus influenzasomprised the largest proportion of cases in Ngrarad the U.S.

Arctic.

Continued surveillance for invasive diseases cabgeatl serotypes dflaemophilus influenzae
in Arctic countries is important to be able to nmonihe impact of conjugate vaccine programs
and to monitor the potential emergence of othestgpes that may repla¢daemophilus
influenzaetype b as a major cause of severe diseases it pagpulations.

Similarly, surveillance of diseases causedNigysseria meningitidishowed that in the U.S.
Arctic, the highest rates of disease occurred asRa Native children less than two years old
(14/100,000). The majority Meisseria meningitidissolates serogrouped in all countries were
serogroup B followed by Y (Norway and the U.S. Agxbr C (Greenland and N. Canada). As
in the case o$treptococcus pneumoniaadHaemophilus influenzaeontinued surveillance of
invasive diseases causedNdgisseria meningitidiallows for the monitoring of disease trends in
populations, the detection of clusters of diseasd,provides serogroup information critical for
vaccine recommendations.

ICS continued surveillance of invasive bacterigkdises and related quality control programs in
the US Arctic, northern Canada, Greenland, Icellmtyway, Finland and northern Sweden
during 2007-2008. A number of new ICS activitiesrevundertaken during the Norwegian
Chairmanship as part of the International Polarréedarctic Human Health Initiative. These
included:

Reports of ICS activities (1999-2005 data) werelighbd in the January 2008 issueEmherging
Infectious Diseasesvww.cdc.gov/eid/content/14/1/contents v14nl1ht@S papers include:

The International Polar Year, 2007-2008., An opyaity to focus on Infectious Diseases
in Arctic regions. Parkinson, AJ. Emerg. InfecsDi 2008. 14 (1) 1-3.

International Circumpolar Surveillance, an Arctetwork for surveillance of infectious
diseases. Parkinson, AJ., Bruce MG, Zulz T . Emiafgct Dis J. 2008. 14 (1) 18-24.
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International Circumpolar Surveillance for invaspreeumococcal disease, 1999-2005.
Bruce, MG., Deeks, SL., Zulz, T., Druden, D., NawaC., Lovegren, M., Jette, L.,
Kristinsson, K, Sigmundsdottir, G., Jensen, KB.yaly O., Nuorti JP., Herva E.,
Nystedt, A., Sjostedt, A., Koch., Hennessey TWrkPaon, AJ. Emerg. Infect Dis J.
2008. 14 (1) 25-33.

Epidemiology of Haemophilus influenzae serotypBarth American Arctic, 2000-2005.
Bruce, MG., Deeks, SL., Zulz, T., Navarro, C., leaas, C., Case, C., Hemsley C.,
Hennessy, T., Corriveau, A., Larke, B., Sobel,.dyegren M., DeByle C., Tsang R.,
Parkinson AJ. Emerg. Infect Dis J. 2008. 14 (1:p88

Invasive Bacterial Diseases in Northern CanadasNaa Degani, Christine Navarro,
Shelley L. Deeks, Marguerite Lovgren, and the @aralnternational Circumpolar
Surveillance Working Group. Emerg. Infect Dis J02014 (1) 34-40

An ICS Tuberculosis Working Group was establishéti participation from the US, Canada,
Greenland/Denmark and the Russian Federation ¢eaaltry Canada).

The ICS Viral Hepatitis Research Working Group kelssaed in Novosibirsk, Russian
Federation, June 16, 2006, conducted meetings pei@wmgen, Denmark, October 16-17, 2007,
and September 16-17, 2008. The purpose of thikimggroup is to coordinate collaborative
viral hepatitis research activities in circumpatauntries.

An ICS Helicobacter pyloriworking Group was established and conducted aingsein
Copenhagen, Denmark, October 18, 2007, and Septed@p2008. The purpose of this working
group is to coordinate collaborative research #ies/onHelicobacter pylorinfections and
diseases in circumpolar countries.

An ICS Sexually Transmitted Infections Working Gpowill be established following a working
group meeting on Alaska Native Inuit, First Nati@ml Metis that was held in Anchorage,
Alaska, US, April 16-17, 2008. A follow-up meetirsgexpected to occur at the™4
International Congress on Circumpolar Health, 21@y16, 2009, Yellowknife, NWT Canada.

Together with the Northern Forum, ICS conductedakshop on Infectious Diseases and
Surveillance Methods, in Moscow April 24-26, 200Bhis workshop was attended by infectious
disease experts from Moscow and 12 northern regibti®e Russian Federation. The purpose of
this workshop was to explore potential linkagesl simaring of surveillance information between
public health authorities in northern regions &f Russian Federation and ICS participating
countries.

A major objective of the IPY is the establishmehivell-coordinated and Sustained Arctic
Observing Networks (SAONWww.arcticobserving.ong ICS represents an international
circumpolar collaborative information system fofeictious diseases and potentially could be
considered a model SAON for human health. Thisephwas presented at the Sustainable
Arctic Observing Networks Il meeting in Edmontoribérta, Canada. April 9-11, 2008.

Plans for 2009-2010 include
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Continue surveillance of invasive bacterial dissam®d related quality control programs
in the US Arctic, northern Canada, Greenland, logl&Norway, Finland and northern
Sweden during 2009-2010.

Initiate standardized collection of tuberculosisada the US Arctic, northern Canada
and Greenland.

Explore potential mechanisms for sharing of inf@as$i disease surveillance information
between public health authorities in northern ragiof the Russian Federation and ICS
participating countries.

Coordination of Hepatitis andelicobacter pyloriresearch activities will continue.

Formation of a circumpolar Sexually Transmittecetitfons working group to explore
collaborative research and intervention activitiesircumpolar countries.

Expansion of ICS to include non-infectious disgais#blems important in Arctic
communities. It is anticipated that an ICS suftaaite system for Birth Defects will be
established in 2009 (lead country Canada).

Contact Information: Dr. Alan Parkinson, Arctic kstigations Program, National Center for
Infectious Diseases Center for Disease Control &@&mntion, 4055 Tudor Centre Drive,
Anchorage, Alaska 99508 USA, +907-729-3407, fax~#+9R9-3429, emailgjpl@cdc.gov.
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Introduction

Arctic populations have long endured the debilitgteffects of endemic and epidemic infectious
diseases, the effects of which have impacted sanleconomic development in circumpolar
regions of the globe (Parkinson, Bruce et al. 20@¥cause infectious diseases are a global
threat, their prevention and control is aided bgrinational collaboration; global surveillance is
a critical component of this effort.

The International Circumpolar Surveillance projeeis established in 1998 and aims to create an
infectious disease surveillance network of hosgitad public health laboratories and authorities
throughout Arctic regions: the U.S. Arctic (Ala3kaorthern Canada, Greenland, Iceland,
Norway, Finland, Sweden and the northern regionls@inlasts of the Russian Federation. ICS
allows for the collection, comparison and sharihgraform laboratory and epidemiologic data

on infectious diseases of concern, and assistgiformulation of prevention and control
strategies.

Early goals for ICS were to identify collaboratargh expertise in infectious disease prevention
and control and public health in Arctic regions aodlevelop political support for the
establishment of an international network. Thessgwere achieved through the engagement
of the International Union for Circumpolar Healthdathe Arctic Council.

The International Union for Circumpolar Health (IHEis a union of five circumpolar health
organizations. These include the American Sodmtyircumpolar Health, the Canadian
Society for Circumpolar Health, the Nordic Courfonl Arctic Medical Research, the Siberian
Branch of the Russian Academy of Sciences, Medeation, and the Danish Greenlandic
Society of Circumpolar Health. The objective of tiCH is to promote international
cooperation in circumpolar health. The IUCH spaadbe International Congress on
Circumpolar Health, a meeting held every three gedihe last meeting was held in
Novosibirsk, Russian Federation, June 12-16, 200tre are currently eight active working
groups affiliated with the IUCH. These are: Bid#fects, Cancer, Health Surveys, Indigenous
Peoples, Injury Prevention, Occupational Safety &alth and Infectious Diseases. ICS is an
activity of the IUCH Infectious Disease Working g

The Arctic Council was established in 1996 as astenal level forum to provide a means of
promoting cooperation and coordination among thaiéNations (United States, Canada,
Greenland, Iceland, Norway, Sweden, Finland, angsR)on common Arctic concerns, in
particular those of sustainable development and@mwental protection. Consultation and
participation with indigenous peoples in the Ard@icuncil is achieved through representation
from the Inuit Circumpolar Conference, the Saami@il, the Russian Association of
Indigenous Peoples of the North, Aleut Internatidkesociations, and the Indigenous Peoples
Secretariat as permanent participants of the A@tiancil. The Arctic Council provides access
to governmental, non-governmental and indigenoogples organizations important for
improving human health in Arctic regions, as wallta other multi-national economic
cooperatives with interests in multinational infeas disease prevention and control (e.qg..,
International Union for Circumpolar Health, CounailNordic Ministers, European Unian
Northern Dimension, Council of Baltic State Minise The increasing role of the Arctic
Council in addressing public health issues provalesique opportunity to partner with Arctic
nation ministries of health, non-governmental orgations and indigenous peoples
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organizations to address health concerns of ciralangommunities. The Arctic Council
oversees and coordinates programs formally eskaalign 1989 under the Arctic Environmental
Strategy which include: Arctic Monitoring and Assegent Program (AMAP), Protection of
Arctic Marine Environment, Conservation of ArctitoFa and Fauna, Emergency Prevention,
and Preparedness and Response, and Sustainableeset and Utilization (SDU).

Human health activities currently reside in the AMAnd the SDU working groups. The
“International Circumpolar Surveillance: Preventand Control of Emerging Infectious
Diseases” program was endorsed as a project wiibisustainable Development and
Utilization working group in 2000. An ICS steeringmmittee was formed in 1999 consisting of
public health experts with interests in health peots in Arctic populations. Members are
drawn from each participating country and from iegted permanent participant indigenous
people’s organizations. The purpose of the stgarammittee is to guide and review ICS
activities, approve reports and publications, awbmmend new surveillance activities.
Individual projects are managed by working grouyzd focus on diseases or condition(s) under
surveillance (Figure 1).

Figure 1: ICS Organizational Chart
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The ICS Invasive Bacterial Disease Working Growprently chaired by the U.S. (managed by
the Centers for Disease Control, Arctic Investigiagi Program), coordinates the surveillance of
invasive bacterial diseases caubgdtreptococcus pneumoniae, Haemophilus influenzae
Neisseria meningitidisand groups A and Btreptococcus These pathogens were selected for
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ICS for the following reasons: 1) rates of theiseases are elevated in indigenous peoples of
the north, 2) strains of these pathogens are rapitjuiring resistance to commonly used
antibiotics, 3) these pathogens are routinely cettun the clinical laboratory, and 4) invasive
disease caused I8treptococcus pneumonjd¢aemophilus influenza@andNeisseria
meningitidisis vaccine preventable in infants or adults. Whibevaccines are currently available
for diseases caused by groups A anBtiEptococcusdetection is important for possible
outbreaks and to assess the effectiveness of tomdasures.

An ICS Tuberculosis Working Group, chaired by Canémanaged by the Public Health Agency
of Canada) has been established to improve detectituberculosis, assess tuberculosis
incidence and trends, and promote collaboratiotubarculosis research. In addition, two ICS
research groups have been formed to coordinatebustitive research on viral hepatitis and
diseases caused bielicobacter pylori

Surveillance - Invasive Bacterial Diseases

Beginning in 1999, collaborative surveillance ofasive disease caused ®iyeptococcus
pneumoniaavas initiated in Alaska and northern Canada. akesl ofStreptococcus pneumoniae
recovered from patients with invasive disease alleated from 23 clinical laboratories in
Alaska and 14 clinical laboratories in northern @da The isolates are forwarded to regional
reference laboratories in Alaska and Alberta orlégge The reference laboratories perform
confirmation, serotyping and antimicrobial susdeiity and report identified cases to local
public health personnel who review medical chant$ provided clinical, demographic, and
immunization history data on standardized casertépons. Case and culture information is
forwarded to the ICS coordinator at the Arctic Istigations Program for analysis, report
generation and dissemination. In 2000, Greenlaim¢ the ICS network. Pneumococcal
isolates from patients with invasive disease ar@doded from 15 district hospitals to reference
laboratories in Nuuk, Greenland, and Copenhageniiaek, for confirmation, serotyping and
susceptibility testing. Iceland, Norway and Firdgoined ICS in 2001. In Iceland, 10 district
hospitals participate and forward isolates to anexice laboratory in Reykjavik. Pneumococcal
isolates from 33 district hospitals in Norway ae@atsto reference laboratories in Oslo or Tromso
for confirmation, serotyping and susceptibilitytieg, and, in Finland, pneumococcal isolates
from patients with invasive disease are forwaraedeterence laboratories in Oulu. In
Norbotten, Sweden, data is collected at the Degartof Microbacteriology, Sunderby
Hospital, Lulea; serotyping is performed at the &isle Institute for Infectious Disease Control
in Stockholm.

(Figure 2)

Surveillance of other invasive bacterial diseasteMophilus influenzadleisseria

meningitidis groups A & BStreptococcusin the U.S. Arctic, northern Canada and Greenland
was added to ICS in 2000; Sweden has also prowddtdon these organisms since 2003. The
total number of cases of disease caused by eaahieng in ICS participating regions is shown

in Table 1.

Interlaboratory quality control programs were ebsdled forStreptococcus pneumoniael999

and forHaemophilus influenzaandNeisseria meningitidign 2005. Reference laboratories in
Alaska, Denmark, Iceland and northern Canada mpaatie in the programs.
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Figure 2: Participating Countries, ICS 1999-2006
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Table 1: Surveillance Organisms Reported by Couny, ICS 1999-2006 Data

S. pneumoniae H. influenzae  N. meningitidis GAS GBS
Country n (rate*) n (rate*) n (rate*) n (rate*) n (rate*)
Finland 4,794 (13) N/A N/A N/A N/A
Greenland 77 (19) 0 (0) 9 (2) 2 (<1) 4 (1)
Iceland 326 (16) N/A N/A N/A N/A
N. Canada 278 (27) 77 (8) 10 (1) 63 (7) 19 (2)
N. Sweden 124 (12) 7 (<1) 1(<1) 13 (1) 44 (4)
Norway 6,708 (21) 72 (<1) 71 (<1) N/A N/A
U.S. Arctic 906 (18) 95 (2) 37 (<1) 215 (5) 164 (4)
Total 13,213 (15) 251 (<1) 128 (<1) 293 (4) 231 (3)

*Cases per 100,000
Data Management and Analysis

In the U.S. Arctic and northern Canada, laboratdeynographic and clinical data are collected
prospectively, while in Greenland, Iceland, NorwBiland, and northern Sweden summary
data are reported in aggregate at the end of the Y&l data are entered into a database
maintained at Arctic Investigations Program whéeedata are analyzed and a yearly summary
report is produced.

Population estimates used in calculating diseass were obtained from websites in each
country: Finlandhttp://www.stat.fj Greenlandhttp://www.statgreen.glceland,
http://www.hagstofa.isNorthern Canaddttp://www.statcan.gaNorthern Sweden,
http://www.scb.se/default 2154.adrway,http://www.ssb.npU.S. Arctic,
http://www.labor.state.ak.usDemographic information for each participatiegion or country
is shown in Table 2.

Table 2: ICS Participating Country Demographics

Country Mean Population % Indigenous Region Size, i’
Finland 5,224,833 <1 339,290
Greenland 56,616 Unknown 2,131,863
Iceland 290,369 Unknown 102,968
N. Canada 132,956 59 4,506,600
N. Sweden 252,271 <5 160,580
Norway 4,558,603 <1 323,760
U.S. Arctic 648,902 19 1,518,807

Statistical analyses were performed using Epilnfo(8enters for Disease Control & Prevention,
Atlanta, GA) and SAS 9.2 (SAS Institute, Cary, NC).
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Results -Streptococcus pneumoniae

Streptococcus pneumonigeneumococcus) is a leading cause of diseaseeattl dorldwide.

In the U.S,, it is the most common cause of metiBygiommunity acquired pneumonia, acute
otitis media and sinusitis (2000). The emergemzespread of drug-resistant strains of
pneumococcus have complicated treatment of thasenom infections (Whitney, Farley et al.
2000). Among the indigenous peoples of the U.8tié&rthe rate of invasive pneumococcal
disease is one of the highest in the world andus fimes that for non-indigenous people (Bruce,
Deeks et al. 2008). While there are more thani@rednt serotypes dbtreptococcus
pneumoniaga substantial proportion of pneumococcal diseapetentially preventable through
the use of the 23-valent pneumococcal polysacobaadcine in adults and the 7-valent
conjugate vaccine in children less than five yedisge.

Isolates of invasiv&treptococcus pneumoniaere sent to reference laboratories for
confirmation, serotyping and antimicrobial susdeifity testing. Clinical and demographic data
were collected on a standard form. In the U.Stidm@nd northern Canada, susceptibility testing
was conducted by micro broth dilution method acoaydo CLSI recommendations. In Finland
and Greenland, testing was conducted by agar ail@nd, in Iceland, Norway, and N. Sweden,
disc diffusion methods were used. In the U.S.i&rctorthern Canada, Greenland, Norway, and
N. Sweden, serotyping was performed by the Queltaathod using antisera from Statens
Serum Institute in Cophenhagen, Denmark. Labaesgtan Iceland performed serotyping using
co-agglutination with Statens Serum Institute améis In Finland, serotyping was performed
using counterimmunoelectrophoreisis.

A total of 13,213 invasivStreptococcus pneumonifiavasive pneumococcal disease) cases
were reported to ICS during the period 1999-2006ses were reported beginning in 1999 in the
U.S. Arctic and northern Canada; Finland, Greenléseland, and Norway began reporting in
2000; N. Sweden began reporting in 2003. A sumrohtlie case demographics are presented
in Table 3.

Table 3: Invasive Pneumococcal Disease Case Demagics, ICS 1999-2006* Data

Age

# Cases Sex Min-Max <2yrs 2-64 yrs 65+ yrs  # Deaths
Country (ratet) M (%) (Median) n (ratet) n (ratet) n (ratef)  (CFR%)
Finland 4,794 (13) 2,698 (56) 0-101 (55) 449 (55) ,798 (9) 1,550 (27) @
Greenland 77 (19) 41 (53) 0-91 (46) 9(72) 64 (18) 4 (19) 15 (21)
Iceland 326 (16) 175 (54) 0-99 (55) 51 (86) 149 (9) 126 (53) 36 (12)
N. Canada 278 (27) 161 (58) 0-89 (37) 59 (149) () 29 (68) 12 (5)
N. Sweden 124 (12) 53 (43) 1-99 (66) 4 (21) 58 (7) 62 (32) ?

Norway 6,708 (21) 3,346 (50) 0-99 (64) 421 (50) 89,012) 3,198 (67) 472 (7)

USArctic 906 (18) 500 (55)  0-102 (42) 180 (110) 3%62) 163 (51) 107 (12)

*N. Canada and U.S. Arctic began data collectioh989, the remaining countries in 2000 (except ®weshich
began in 2003)

tCases per 100,000 population per year

tCase fatality ratio

®Finland and N. Sweden did not report outcome data
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Annual rates of invasive pneumococcal diseasech eauntry varied over time (Figure 3).

Figure 3: Invasive Pneumococcal Disease Rates, 13899-2006
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Two countries, northern Canada and the U.S. Armjoorted the race or ethnicity of persons
with pneumococcal infection. Rates for the ped®89-2006 were higher in Alaska
(44/100,000) and northern Canadian (35/100,000y&mbus populations than in non-
indigenous populations (11/100,000) and (10/100,08€pectively. Alaska and northern
Canadian indigenous populations had consistenglydrirates of disease in all age categories
than non-indigenous populations. The highest ratearred in Alaska and northern Canadian
indigenous children under the age of two years/IRBI000 and 167/100,000 respectively,
compared with non-indigenous rates of 40/100,009 @001) and 76/100,000 (p = 0.05),
respectively.

The most common clinical presentations associatddimvasiveStreptococcus pneumoniae
cases were pneumonia with bacteremia, bactererdiananingitis. Clinical diagnoses other
than bacteremia and meningitis are not reportedarFinland and N. Sweden data. All reported
clinical presentations for each country are shawhable 4.

The most prevalent pneumococcal serotypes repbté@S countries during the period 1999-
2006 were 1 (Greenland, N. Canada), 4 (Norwayicéldnd), 14 (Finland, Norway), and 19A
(U.S. Arctic). Serotypes were not reported by WeBen. All serotypes reported by each
country are shown in Table 5.
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Table 4: Clinical Presentation of Invasive Pneumamccal Disease Cases, ICS 1999-2006
Data

N N
Finland Greenland Iceland Canada Sweden Norway US Arctic
n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Pneumonia* 0 (0) 36 (47) 3(<1) 184 (66) 0 (0) 3,087 (46) %68)
Bacteremia 4,586 (96) 17 (22) 298 (91) 57 (21) 114(92) 2,638 197 (22)
Meningitis 208 (4) 17 (22) 18 (6) 17 (6) 10 (8) 526 (8) 65 (7)
Empyema 0 (0) 1(1) 0 (0) 8 (3) 0 (0) 0 (0) 45 (5)
S?Eﬁg 0 (0) 1(1) 6 (2) 3(@1) 0 (0) 27 (<1) 9 (<1)
arthritis
Peritonitis 0 (0) 0 (0) 0 (0) 5(2) 0 (0) 0 (0) 9 (<1)
Cellulitis 0 (0) 0 (0) 0 (0) 1(<1) 0 (0) 0 (0) 8 (<1)
Pericarditis 0 (0) 1(1) 0 (0) 0 (0) 0 (0) 0 (0) 3 (<1)
Endocarditis 0 (0) 3 (4) 0 (0) 0 (0) 0(0) 0 (0) 2 (<1)
Epiglottitis 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 4 (<1) 2 (<1)
Osteomyelitis 0 (0) 0 (0) 0 (0) 0(0) 0(0) 0 (0) 2 (<1)
Appendicitis 0 (0) 0 (0) 0 (0) 1(<1) 0 (0) 0 (0) 0 (0)
Amnionitis 0 (0) 0 (0) 0 (0) 0(0) 0 (0) 5 (<1) 0 (0)
Other 0 (0) 1(1) 0 (0) 2 (<1) 0 (0) 404 (6) 6 (<1)
Total Cases 4,794 77 326 278 124 6,700 906

*with bacteremia

Pneumococcal susceptibility to penicillin was rgpdrfrom the U.S. Arctic and northern Canada
for 1999-2006, from Greenland, Iceland and Finllond2001-2006, and from N. Sweden for
2003-2006. The U.S. Arctic reported that 5% of pnecoccal isolates were fully resistant to
penicillin, compared with 3% from northern Canadd 4% from Finland; < 1% of isolates from
Greenland, Iceland, and N. Sweden were fully rastdb penicillin.

For countries reporting serotype data, 86-93% elupmococcal cases in person2 years of age
were potentially preventable with use of the 23wnabolysaccharide vaccine (Table 6). Use of
the 7-valent conjugate vaccine would have potdytakevented 40-84% of pneumococcal cases
in children < 2 years of age during the period 12906. Analysis of pneumococcal serotypes
causing disease in North American arctic populationicates that greater than 40% of invasive
pneumococcal disease in children less than 2 yddrsould potentially be prevented. In

Alaska, statewide use of the infant 7-valent coajag/accine began in 2001. Immunization
programs using the 7-valent conjugate vaccine \witiated in all northern Canadian regions by
2006. Prior to the initiation of 7-valent conjugataccine programs in the U.S. Arctic and
northern Canada, the proportion of preventable proeoccal disease in children less than 2
years old in each region was 84% and 78%, resgdgtivContinued surveillance of invasive
pneumococcal disease in these regions will motfiteimpact and effectiveness of these vaccine
programs for both preventing invasive pneumocodissdase and reducing the proportion of
isolates from patients that are resistant to avtiits.
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Table 5: InvasiveStreptococcus pneumoniagerotypes by Country, ICS 1999-2006 Data

Finland  Greenland Iceland N. Canada Norway U.S. Arctic
Serotype n (%) n (%) n (%) n (%) n (%) n (%)
1 52 (1) 13 (20) 12 (4) 73 (27) 16 (6) 17 (2)
2 2 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
3 341 (7) 4 (6) 21 (7) 8 (3) 8 (3) 48 (6)
4 561 (12) 9 (14) 23 (7) 16 (6) 53 (18) 60 (7)
5 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2 (<1)
6 0 (0) 0 (0) 0 (0) 0 (0) 25 (9) 0 (0)
6A 151 (3) 3 (5) 9 (3) 8 (3) 0 (0) 25 (3)
6B 330 (7) 3 (5) 20 (6) 16 (6) 0 (0) 27 (3)
7 1(<1) 0 (0) 41 (13) 0 (0) 21 (7) 0 (0)
7C 2 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 5 (<1)
7F 318 ((7) 3 (5) 18 (6) 4 (2) 0 (0) 74 (9)
8 78 (2) 2 (3) 2 (<1) 25 (9) 4 (1) 49 (6)
9 0 (0) 0 (0) 18 (6) 0 (0) 32 (11) 0 (0)
9A 2 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
9N 155 (3) 0 (0) 0 (0) 0 (0) 0 (0) 20 (2)
9V 342 (7) 1(2) 14 (4) 11 (4) 0 (0) 29 (4)
10 39 (<1) 0 (0) 0 (0) 0 (0) 2 (<1) 0 (0)
10A 5 (<1) 0 (0) 0 (0) 8 (3) 0 (0) 16 (2)
11 0 (0) 0 (0) 4 (1) 0 (0) 2 (<1) 0 (0)
11A 68 (1) 0 (0) 0 (0) 0 (0) 0 (0) 16 (2)
11B 1(<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
12 1(<1) 0 (0) 4 (1) 0 (0) 1(<1) 0 (0)
12F 129 (3) 9 (14) 0 (0) 8 (3) 0 (0) 52 (6)
13 6 (<1) 0 (0) 0 (0) 1(<1) 0 (0) 2 (<1)
14 633 (13) 3 (5) 37 (12) 20 (8) 53 (18) 67 (8)
15 0 (0) 0 (0) 3(<1) 0 (0) 2 (<1) 0 (0)
15A 12 (<1) 0 (0) 0 (0) 1(<1) 0 (0) 10 (1)
15B 29 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 10 (1)
15C 29 (<1) 1(2) 0 (0) 2 (<1) 0 (0) 8 (1)
16 22 (<1) 0 (0) 1(<1) 1(<1) 3 (1) 0 (0)
16F 2 (<1) 1(2) 0 (0) 7 (3) 0 (0) 17 (2)
17 14 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
17F 3 (<1) 1(2) 0 (0) 1(<1) 0 (0) 10 (1)
18 1(<1) 0 (0) 7 (2) 0 (0) 5(2) 0 (0)
18B 6 (<1) 0 (0) 1(<1) 0 (0) 0 (0) 0 (0)
18C 201 (4) 2 (3) 3(<1) 12 (5) 0 (0) 16 (2)
18F 1(<1) 0 (0) 0 (0) 0 (0) 0 (0) 1(<1)
19 0 (0) 0 (0) 0 (0) 0 (0) 17 (6) 0 (0)
19A 206 (4) 2 (3) 3(<1) 7 (3) 0 (0) 78 (10)
19B 1(<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
19C 0 (0) 0 (0) 1(<1) 0 (0) 0 (0) 0 (0)
19F 212 (5) 0 (0) 5 (2) 4 (2) 0 (0) 22 (3)
ICS: Prevention & Control of Infectious Diseases 13



Finland  Greenland Iceland N. Canada Norway U.S. Arctic

Serotype n (%) n (%) n (%) n (%) n (%) n (%)
20 24 (<1) 0 (0) 1(<1) 3(1) 0 (0) 12 (1)
21 0 (0) 0 (0) 0 (0) 1(<1) 0 (0) 0 (0)
22 0 (0) 0 (0) 10 (3) 1(<1) 12 (4) 0 (0)
22A 29 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 5 (<1)
22F 145 (3) 7 (11) 0 (0) 7 (3) 0 (0) 33 (4)
23 0 (0) 0 (0) 22 (7) 0 (0) 22 (8) 0 (0)
23A 27 (<1) 0 (0) 3 (<1) 0 (0) 0 (0) 7 (<1)
23B 2 (<1) 0 (0) 0 (0) 1(<1) 0 (0) 4 (<1)
23F 353 (8) 0 (0) 17 (5) 13 (5) 0 (0) 17 (2)
24 1(<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
25 1(<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
28 3 (<1) 0 (0) 0 (0) 0 (0) 1(<1) 0 (0)
29 4 (<1) 0 (0) 0 (0) 0 (0) 1(<1) 0 (0)
31 10 (<1) 0 (0) 0 (0) 0 (0) 1(<1) 3 (<1)
33 40 (<1) 0 (0) 2 (<1) 0 (0) 8 (3) 0 (0)
33A 0 (0) 0 (0) 0 (0) 1(<1) 0 (0) 0 (0)
33F 3 (<1) 1(2) 0 (0) 1(<1) 0 (0) 16 (2)
34 10 (<1) 0 (0) 0 (0) 1(<1) 0 (0) 6 (<1)
35 2 (<1) 0 (0) 0 (0) 0 (0) 2 (<1) 0 (0)
35A 1(<1) 0 (0) 0 (0) 1(<1) 0 (0) 0 (0)
35B 29 (<1) 0 (0) 0 (0) 3(1) 0 (0) 5 (<1)
35F 42 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 5 (<1)
37 1(<1) 0 (0) 0 (0) 0 (0) 0 (0) 2 (<1)
38 12 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 9 (1)
39 3 (<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
41 1(<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
42 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1(<1)
46 1(<1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Table 6: Proportion of Vaccine Preventable Casesdm Invasive Pneumococcal Disease, ICS 1999-2006
Data

Finland Greenland Iceland N. Canada U.S. Arctic
n/Denom* n/Denom* n/Denom* n/Denom* n/Denom*
(%) (%) (%) (%) (%)
Cases 2years old with serotype inthe 5 5753 598 5458 144/166  194/213  550/643
23-valent pneumococcal polysaccharide 88) (93) 87) (@1) (86)
vaccine
Cases < 2 years old with serotype in the 206/295 3/7 29/33 31/53 68/168
7-valent pneumococcal conjugate (70) (43) 88) (58) (40)

vaccine

*Number of isolates serotyped by country by ageugro
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Results -Haemophilus influenzae

Haemophilus influenzagauses a wide variety of diseases ranging froneuggspiratory tract
illness such as conjunctivitis, otitis media, amuisitis, to lower respiratory tract diseases
(epiglotittis, pneumonia and empyema), to invasisgease outside the respiratory tract
(meningitis, septic arthritis). There are six éiint serotypes (a-f) éfaemophilus influenzae
Type b (Hib) was the most common cause of childhoedingitis in the United States prior to
the introduction of childhood conjugate vaccined®®1. The incidence of invasive
Haemophilus influenzatype b disease has declined by over 90% in caswihere the vaccine
is widely used (Bruce, Deeks et al. 2008).

Isolates of invasivélaemophilus influenzagere sent to reference laboratories for confiramati
and serotyping. Inthe U.S. Arctic, northern Camahd Greenland, serotyping was performed
by the latex agglutination method using commeramdisera. N. Sweden did not provide
serotype data.

A total of 251 invasivédaemophilus influenzagases were reported to ICS during the years
2000-2006. Data for cases of invasi@emophilus influenzag@ll serotypes) were collected in
Norway (beginning 2006), N. Sweden (since 2003gegaland (since 2001), northern Canada
and the U.S. Arctic (both since 2000). Greenlaiddchdt report any occurrences of invasive
Haemophilus influenzagisease during this period. Demographics of #ses reported by N.
Canada, N. Sweden, Norway, and the U.S. Arctipeesented in Table 7.

Table 7: InvasiveHaemophilus influenzaeCase Demographics, ICS 2000-2006 Data

Age
# Cases Sex Min-Max <2yrs 2-64 yrs 65+ yrs  # Deaths
Country (rate*) M (%) (Median) n (rate*) n (rate*) n (rate*) (CERT)
N. Canada 77 (8) 44 (57) 0-94 (1) 50 (145) 19 (2) (28 3(5)
N. Sweden 7 (<1) 4 (57) 14-87 (60)  0(0) 4 (<1) 2B ( ¥
Norway 72 (<1) 33 (46) 0-95(72) 2 (<1) 41 (<1) (29) 5(7)
U.S. Arctic 95 (2) 52 (55) 0-91(39) 29 (20) 43 (1) 23(8) 15 (16)

*Cases per 100,000 population per year
tCase fatality ratio
$tOutcomes not reported by N. Sweden

The highest rates of invasiaemophilus influenzadisease were found in N. Canada during
this time period. Annual rates of invasive diseemgsed bylaemophilus influenzae each
country are shown in Figure 4.

Alaska and northern Canadian indigenous childres fean two years old had the highest rates
of disease; 57 cases per 100,000 and 171 cas&®@e00 respectively. The most common
clinical presentations were pneumonia with bactémemthe U.S. Arctic (46%) and Norway
(46%) and meningitis in northern Canada (26%). oAlhe N. Sweden cases were reported as
presenting with bacteremia only. All reported idal presentations for each country are shown
in Table 8.
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The most common serotype in northern Canada wasypera, which comprised 50% of isolates
serotyped. Inthe U.S. Arctic, serotype b wasniost common serotype and accounted for 24%
of serotyped isolates. Serotype f occurred mdsnah Norway (25%), however, the largest
proportion of cases were non-typeable (71%). Ti& Wrctic also had a large proportion of
non-typeable cases (37%). The proportion of eaobtype reported by country is shown in
Figure 5.

Figure 4: InvasiveHaemophilus influenzaeDisease Rates, ICS 2000-2006
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Table 8: Clinical Presentation of InvasiveHaemophilus influenzagCases, ICS 2000-2006
Data

N. Canada N. Sweden Norway U.S. Arctic

n (%) n (%) n (%) n (%)
Pneumonia* 19 (25) 0 (0) 33 (46) 46 (48)
Bacteremia 26 (34) 7 (100) 27 (38) 23 (24)
Meningitis 20 (26) 0 (0) 4 (6) 16 (17)
Empyema 2 (3) 0 (0) 0 (0) 3(3)
Septic arthritis 5 (6) 0 (0) 1(1) 3 (3)
Cellulitis 2 (3) 0 (0) 0 (0) 0 (0)
Peritonitis 0 (0) 0 (0) 0 (0) 2 (2)
Osteomyelitis 1(1) 0 (0) 0 (0) 0 (0)
Pericarditis 1(1) 0 (0) 0 (0) 1(1)
Other 1(1) 0 (0) 7 (10) 0 (0)
Total 77 I 72 94

*with bacteremia
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Figure 5: Proportion of Haemophilus influenzaeSerotypes by Country, 2000-2006
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Prior to 1991, rates of invasi\égaemophilus influenzatype b disease in the U.S. Arctic were
among the highest in the world, however, sincantreduction of conjugate vaccine programs

in 1991, the rates of invasivéaemophilus influenzatype b disease have declined by 92%.
Universal vaccine programs for invasidaemophilus influenzatype b disease began in Canada
in 1992 and they have experienced a similar dealimates of invasive disease caused by
Haemophilus influenzatype b. During the seven year surveillance pengglidentified a high
proportion of non-b serotypes in N. Canada and& Arctic with particularly high rates of
disease caused by serotype a. Among indigenoldsemiess than two years of age, serotype a
rates were 107/100,000 and 22/100,000 in N. Caaaddhe U.S. Arctic, respectively.

Continued surveillance for invasive diseases cabgeatl serotypes dflaemophilus influenzae
in Arctic countries is important to be able to monthe impact of conjugate vaccine programs
and to monitor the potential emergence of othestgpes that may repla¢daemophilus
influenzaeype b as a cause of severe diseases in thesapops.
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Results -Neisseria meningitidis

Neisseria meningitidiss a leading cause of bacterial meningitis in mpasts of the world.
Incidence tends to increase in winter and spripgjeanics occur irregularly. Meningococcal
disease is primarily a disease of young childrem doitbreaks can occur in older ages such as
new military recruits and college students. Theeel13 serogroups, however, groups B and C
are responsible for most cases of invasive diseabe U.S. Group A is common in Africa
where it causes large epidemics in sub-SaharaanggNepal, and India, whereas group B is
common in South America. Group C has been resplenfsir community outbreaks in both the
U.S. and Canada (Rosenstein, Perkins et al. 2004gcines containing Groups A, C, Y and W-
135 meningococcal polysaccharides are availablenandGroup B conjugate vaccines are in
development.

Isolates of invasivéleisseria meningitidigsvere sent to reference laboratories for confiromati

and serogrouping. Clinical and demographic dat@wellected on a standard form. Serogroup
testing ofNeisseria meningitidisolates from Alaska was performed at the Cana&tronal
Centre for Meningococcal Disease in the CNS InfediLaboratory in Winnipeg during the
years 2000-2004. Beginning in 2005, Alaska isaslatere serogrouped at AlP.

A total of 128 invasivé\eisseria meningitidisases were reported to ICS from the U.S. Arctic
(since 2000), N. Canada (since 2000), N. Swedew€s2003), Norway (beginning 2001) and
Greenland (since 2001). Case demographics arergeskin Table 9. Annual rates of invasive
disease caused INeisseria meningitidigy each country are shown in Figure 6.

Table 9: InvasiveNeisseria meningitidi<Case Demographics, ICS 2000-2006 Data

Age
# Cases Sex Min-Max <2yrs 2-64 yrs 65+ yrs  # Deaths

Country (rate*) M (%) (Median) n (rate*) n (rate*) n (rate*) (CERT)
Greenland 9(2) 6 (67) 1-41 (9) 3 (24) 5(1) 1(5) 0(0)
N. Canada 10 (1) 3 (30) 0-52 (1) 7 (20) 3 (<1) PO 2(20)
N. Sweden 1(<1) 1 (100) 1 case <1 1(5) 0 (0) )0 (O ¥
Norway 71 (<1) 33 (46) 0-98 (21) 6 (<1) 50 (<1) (¥8) 12 (17)
U.S. Arctic 37 (<1) 21 (57) 0-90 (13) 6 (4) 30(<1) 1(<1) 6 (17)

*Cases per 100,000 population per year
tCase fatality ratio
$Outcomes not reported by N. Sweden
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Figure 6: InvasiveNeisseria meningitidiDisease Rates, ICS 2000-2006
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In N. Canada, the rate of disease was higher iimadigenous children (25/100,000) than
indigenous children (20/100,000). In the U.S. Ardhe highest rates of disease occurred in
indigenous children less than two years old (14/00) compared with 0/100,000 among non-
indigenous children.

The majority ofNeisseria meningitidigsolates serogrouped in all countries were serqgi
followed by Y (Norway and the U.S. Arctic) or C @ mnland and N. Canada). The proportion of
each serogroup reported by country is shown inreigu

The most common clinical presentationN#isseria meningitidigh all countries was meningitis,
reported for the single case in N. Sweden, 89%aeés in Greenland, 70% of cases in N. Canada
and 56% of cases in Norway and the U.S. Arctic [@40).

Surveillance of invasive diseases causedlbigseria meningitidiaot only allows for the
detection of clusters of disease but also provsdesgroup information critical for vaccine
recommendations.

Table 10: Clinical Presentation of InvasiveNeisseria meningitidisCases, ICS 2000-2006
Data

Greenland N. Canada N. Sweden Norway U.S. Arctic

n (%) n (%) n (%) n (%) n (%)
Pneumonia* 0 (0) 1(10) 0 (0) 5 (8) 1(3)
Bacteremia 1(11) 1(10) 0 (0) 20 (34) 14 (38)
Meningitis 8 (89) 7 (70) 1 (100) 33 (56) 21 (56)
Septic arthritis 0 (0) 1 (10) 0 (0) 1(2) 1(3)
Total 9 10 1 59 37

*with bacteremia
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Figure 7: Proportion of Invasive Neisseria meningitidisSerogroups by Country, 2000-2006
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Results - Group AStreptococcus

Group AStreptococcu$GAS) causes non-invasive disease such as phéisymgeumatic fever
and soft tissue infections. However, it also cathgesource of serious invasive disease
including bacteremia, pneumonia, necrotizing féiscéind streptococcal toxic shock syndrome.
Group A streptococcal infections cause significantbidity and mortality worldwide with an
estimated 500,000 deaths annually; in the U.SQM 1,000 cases occur each year with 1,100-
1,800 deaths (O'Loughlin, Roberson et al. 2007gpém, Richards et al. 2007). A proposed 26-
valent vaccine based on groupSf&reptococcusmmtypes may be used in children less than 5
years old and adults greater than 65, the age gnmgst affected by disease caused by GAS
(O'Loughlin, Roberson et al. 2007).

A total of 293 invasive group Streptococcusases were reported to ICS during the period
2000-2006. Data for cases of invasive grouptieptococcusvere collected in N. Sweden
(since 2003), Greenland (since 2001), northern @anaad the U.S. Arctic (both since 2000).
Isolates of invasive group 8treptococcusvere sent to reference laboratories for confiromati
Clinical and demographic data were collected otaadard form. Case demographics are
presented in Table 11. Annual rates of invasigeake caused by groupS&reptococcum
each country are shown in Figure 8. Rates in Ma@Ga show an increasing trend over time.

Figure 8: Invasive Group A StreptococcuPisease Rates, ICS 2000-2006
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Table 11: Invasive Group AStreptococcugase Demographics, ICS 2000-2006 Data

Age
# Cases Sex Min-Max <2yrs 2-64 yrs 65+ yrs  # Deaths
Country (rate*) M (%) (Median) n (rate*) n (rate*) n (rate*) (CERY)
Greenland 2 (<1) 1 (50) 53-64 (59) 0 (0) 2 (<1) op(  1(50)
N. Canada 63 (7) 40 (63) 0-89 (37) 15 (43) 35(4) 3(35) 9 (15)
N. Sweden 13 (1) 7 (54) 33-91(67) 0(0) 4 (<1) 5P ( t

U.S. Arctic 215 (5) 111 (52) 093 (43) 18(13) 1@ 36 (13) 20 (9)

*Cases per 100,000 population per year
tCase fatality ratio
tOutcomes not reported by N. Sweden

Eighty-six percent of all reported groupStreptococcusases in northern Canada occurred in
indigenous people; the highest rates of disease imathildren less than two years old
(60/100,000). Inthe U.S. Arctic, the highest sabé disease also occurred in indigenous
children less than two years old (33/100,000).

The most common group Ar@ptococcu<linical presentation in northern Canada and tt& U
Arctic was cellulitis with bacteremia, occurring28% and 33% of cases respectively. In N.
Sweden, the most common clinical presentation eagelbemia (92% of cases). One case in
Greenland presented with meningitis, the seconk peticarditis. All reported clinical
presentations for each country are shown in Table 1

N. Canada and the U.S. Arctic providemimtyping data for group /AStreptococcussolates.

The most commoemmtypes in N. Canada were 1 (12%), 3 (12%), 5 (1@, 59 (10%); in

the U.S. Arctic the most common types were 3 (1¥5)9%), and 12 (8%). The proportions of
all emmtypes reported by country are shown in Table 13.

Continued surveillance of invasive GAS diseasenigdrtant to improve understanding of GAS
epidemiology, for identification control of outbleaof GAS disease, and to monitor changes in
emmtypes for assessing the potential applicatiorutifre vaccines in these populations.

Table 12: Clinical Presentation of Invasive GroupA Streptococcusases, ICS 2000-2006
Data

Greenland N. Canada N. Sweden U.S. Arctic

n (%) n (%) n (%) n (%)
Bacteremia 0 (0) 14 (22) 12 (92) 53 (25)
Pneumonia* 0 (0) 10 (16) 0 (0) 29 (13)
Meningitis 1 (50) 0 (0) 0 (0) 2 (1)
Empyema 0 (0) 2 (3) 0 (0) 11 (5)
Cellulitis* 0 (0) 18 (29) 0 (0) 70 (33)
Necrotizing fasciitis 0 (0) 5 (8) 0 (0) 6 (3)
Septic arthritis 0 (0) 6 (10) 1(8) 18 (8)
Osteomylitis 0 (0) 1(2) 0 (0) 3 (1)
Pericarditis 1 (50) 0 (0) 0 (0) 0 (0)
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Endocarditis 0 (0) 0 (0) 0 (0) 3(1)

Endometritis 0 (0) 0 (0) 0 (0) 2 (1)
Peritonitis 0 (0) 0 (0) 0 (0) 4 (2)
Bursitis 0 (0) 2(3) 0 (0) 2 (1)
Epiglottitis 0 (0) 0 (0) 0 (0) 1(<1)
Amnionitis 0 (0) 1(2) 0 (0) 1(<1)
Septic abortion 0 (0) 0 (0) 0 (0) 1(<1)
Other 0 (0) 3 (5) 0 (0) 9 (4)
Total 2 62 13 215

*with bacteremia

Table 13: Proportion of Invasive GASemmTypes by Country, ICS 2000-2006 Data

N. Canada U.S. Arctic
emmType n (%) n (%)
1 6 (12) 12 (7)
2 0 (0) 4 (2)
3 6 (12) 17 (11)
4 1(2) 2 (1)
5 5 (10) 9 (6)
6 0 (0) 4 (2)
11 0 (0) 2 (1)
12 2 (4) 13 (8)
22 3 (6) 3(2)
28 2 (4) 9 (6)
33 0 (0) 1(<1)
41 3 (6) 15 (9)
44 0 (0) 2 (1)
49 1(2) 4 (2)
58 0 (0) 2 (1)
59 5 (10) 0 (0)
73 1(2) 8 (5)
75 1(2) 1(<1)
76 0 (0) 8 (5)
77 1(2) 0 (0)
83 0 (0) 5 (3)
87 1(2) 12 (7)
89 0 (0) 5 (3)
91 2 (4) 0 (0)
92 2 (4) 11 (7)
94 0 (0) 1(<1)
102 0 (0) 1(<1)
103 0 (0) 1(<1)
114 1(2) 8 (5)
123 0 (0) 1(<1)
Other 5 (10) 0 (0)
Total 50 161
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Results - Group BStreptococcus

Group BStreptococcugStreptococcus agalactipeauses sepsis, pneumonia and meningitis. In
adult women, group Btreptococcusauses pregnancy-related infections such as sepsis
amnionitis, urinary tract infections and stillbirtirhis pathogen emerged in the 1970s as the
most common cause of sepsis in newborns. Preveimotudes the U.S. recommendation to
screen all pregnant women at 35-37 weeks gesthtirararriage of group Btreptococcusnd
treatment using antibiotics. Early onset diseasas§ive disease that occurs with the first six
days of life) has declined by 70% in the U.S. sitieeearly 1990’s when screening programs
were first introduced (Phares, Lynfield et al. 2D08

Data for cases of invasive groupS&eptococcusvere collected in N. Sweden (since 2003),
Greenland (since 2001), N. Canada and the U.SicAtmbth since 2000). Isolates of invasive
group BStreptococcusvere sent to reference laboratories for confiramatiClinical and
demographic data were collected on a standard fénatal of 231 invasive group B
Streptococcusases were reported to ICS during the period 2@W®B-2 Case demographics are
presented in Table 14.

Table 14: Invasive Group BStreptococcugase Demographics, ICS 2000-2006 Data

Age
# Cases Sex Min-Max <2yrs 2-64 yrs 65+ yrs  # Deaths
Country (rate*) M (%) (Median) n (rate*) n (rate*) n (rate*) (CERY)
Greenland 4 (1) 2 (50) 61-84 (66) 0 (0) 2 (<1) QL 2 (50)
N. Canada 19 (2) 6 (32) 0-67 (32) 5 (14) 13 (2) 3)1 ( 1 (6)
N. Sweden 44 (4) 23 (52) 0-91(69) 10 (52) 7(<1)  7(P) :
U.S. Arctic 164 (4) 90 (55) 0-90 (49) 46 (32) 79 (2 39 (14) 18 (11)

*Cases per 100,000 population per year
tCase fatality ratio
$Outcomes not reported by N. Sweden

The highest rates of invasive group B streptocodisaase occurred in children less than two
years old in northern Sweden (52/100,000) and evtbgs children less than two years old in the
U.S. Arctic (31/100,000). Annual rates of invasidisease caused by grouBBeptococcus

each country are shown in Figure 9.

The most commonly reported clinical presentatiamggfoup B streptococcal cases was
bacteremia in 47% of cases in northern Canada, &0ses in Greenland, 43% of cases in the
U.S. Arctic and 98% of cases in N. Sweden. Allomégd clinical presentations for each country
are shown in Table 15.

Continued surveillance is important to be able tmitor disease rates and impact of intervention

programs as well as potential adverse consequésigels as the emergence of antibiotic
resistance) of using antibiotics as a preventiomtey (Castrodale, Gessner et al. 2007).
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Figure 9: Invasive Group BStreptococcuPisease Rates, ICS 2000-2006
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Table 15: Clinical Presentation of Invasive grouB Streptococcusases, ICS 2000-2006
Data

Greenland N. Canada N. Sweden U.S. Arctic

n (%) n (%) n (%) n (%)
Bacteremia 2 (50) 9 (47) 42 (98) 71 (43)
Pneumonia* 1 (25) 0 (0) 0 (0) 19 (12)
Meningitis 1 (25) 3 (16) 1(3) 14 (9)
Cellulitis* 0 (0) 1 (5) 0 (0) 29 (18)
Septic arthritis 0 (0) 4 (21) 0 (0) 8 (5)
Endocarditis 0 (0) 1 (5) 0 (0) 6 (4)
Peritonitis 0 (0) 0 (0) 0 (0) 6 (4)
Osteomyelitis 0 (0) 0 (0) 0 (0) 5 (3)
Amnionitis 0 (0) 0 (0) 0 (0) 2 (1)
Endometritis 0 (0) 0 (0) 0 (0) 1(<1)
Other 0 (0) 1 (5) 0 (0) 3(2)
Total 4 19 43 164

*with bacteremia
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Surveillance - Tuberculosis

In spite of advances in drug therapies and progaesgned to combat tuberculosis (TB), the
disease remains a significant cause of morbidityraortality world wide. Globally indigenous
populations are at increased risk for acquiringetablosis, because of issues related to poverty,
such as poor housing, lack of access to medicala@a drugs, cultural barriers, language
difficulties and geographic remoteness. In theti8rt¢he incidence of TB has declined
dramatically since the 1950’s. However, disparittethe rates of tuberculosis remain between
indigenous and non-indigenous populations of Canddaed States and Greenland. While high
rates of tuberculosis are reported in northernomegpf the Russian Federation, the rates in the
indigenous populations of these regions are nattifiled. Micro- epidemics continue to occur

in small villages and settlements across the USid&(Alaska), northern Canada, and Greenland.
In addition, outbreaks among the homeless, langeligenous populations in larger urban
centers are continuing to challenge public hedftkials in these regions. A particular
challenge is the identification of latently infedtpersons, who are offered treatment to prevent
the development of clinical disease.

Because of the concerns regarding the resurgentB of the Arctic, an ICS Tuberculosis
Working Group was established in 2006 and is ctiyexmaired by the Public Health Agency of
Canada’s Tuberculosis Prevention and Control. Masimclude public health officials from
the US, Canada, Greenland, Denmark, Sweden arRiuss&an Federation.

Working group goals include: (1) improve detectadTB, (2) assess TB disease trends, (3)
assess the incidence of TB, (4) increase awareidd3, and (5) collaborate on TB research.
The group developed draft Terms of Reference, data elements, case definition and a data
sharing agreement. A work group meeting is plarfoeduly, 2009, in conjunction with the
International Congress on Circumpolar Health. t@omed collaboration will provide shared
data that may identify common issues and assweloping strategies for TB detection and
control in the circumpolar region.
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Research — Viral Hepatitis

High rates of hepatitis A, B have been found inskla Canada, Greenland and Russia,
especially in indigenous populations. In additibigh rates of hepatitis C are seen in Alaska
Native Peoples, Canadian indigenous populationRarssgians, especially those living in the
Arctic regions. Also, co-infection of hepatitis B&D are found in parts of Greenland and
Russia. These viral infections have had an ad\edfeet on the peoples of the Arctic. Although
liver disease is the 12th leading cause of deamericans, it is the 6th leading causing of
death in American Indians and Alaska Natives. Sirhyilin Canada, deaths from liver disease
are also the fifth leading cause of deaths in €3 year age group. Chronic viral hepatitis due
to hepatitis B and C are believed to be major doutors to liver disease in these populations.
Greenland has one of the highest rates of HBV tidiean the world and HBV and HCV are felt
to be a major health problem in Russia, espedialigmote populations.

At the ICCH in Novosibirsk in 2006, a Viral Hep&itVorkshop was held and from that
meeting, a group of interested researchers andcpuddlth workers and administrators formed
the Viral Hepatitis Arctic Research Group which bagn included as a part of the Infectious
Disease Working Group of the International Union@rcumpolar Health. The group has met
twice more in Copenhagen in October of 2007 andedaper of 2008. Collaborative studies
have been formed among researchers in the Arctic.

Project Progress 2007-2008:

1. Determine the prevalence of active hepatitis Batié® in GreenlandThe prevalence of
HBsAg, the marker for chronic hepatitis B, variesn 8% to 12% in Greenland. To
determine what proportion of persons have activer lilisease from hepatitis B defined
as an ALT level above 40 U/L and an HBV DNA leve2 00 IU/ml 200 persons who
were HBsAg-positive were tested and approximatéBb vere found to have met the
definition of active liver disease and another 58d klevated HBV DNA levels but
normal ALT levels demonstrating that transmissi@swngoing in Greenland and
asymptomatic liver disease due to HBV was present.

2. Determine the HBV genotypes present in the ArddiBV genotype testing was
performed in laboratories in Alaska, Canada, RusstiDenmark. Five HBV genotypes:
A2, B6, C, D and F1 were found in Alaska NativesClanada, genotypes A, D and B6
were found. In Greenland, genotypes A, B6 and Devieund and in Russia, genotypes
A, D and C were found.

3. Characterization of a hepatitis Delta (HDV) outtkr@aGreenland in persons,
predominantly children with chronic HBV infectioAn outbreak of severe acute
hepatitis was discovered to be due to HDV supersadamn HBV resulting in severe not
fatal hepatitis in several children. Epidemiologficestigations by the Statens Serum
Institute and laboratory investigations in Denmakl in Alaska were conducted. A
paper for publication is being prepared. This itigegion led to the introduction of
hepatitis B vaccine into the community to try tosthe epidemic.

4. Comparison of the sequences between the sanvedéBotypes found in Arctic
Countries.

a. HBV genotype B6. A new subgenotype has been fonmdaska, Canada and
Greenland that appears to be less virulent thagr 8BV genotypes and is
related to genotype B1 found in Japan but manyucest distant. These findings
were published in the Journal of Infectious Dised®@07;196:1487-92.
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b. Comparison of HBV genotype D between Russia, Candldaka and Greenland.
A study to compare sequences and disease assosibBtween those infected
with HBV genotype D in Alaska, Greenland, Canada Rnssia will be
performed in laboratories in each of these countied sequences will be sent to
a collaborating laboratory in Nagoya Japan which saftware to do sophisticated
comparison of HBV sequences. Project has start@@@8 and will be completed
in 2009.

c. Planning for projects to compare sequences of HBNoypes C and A found in
different Arctic CountriesPlans were drawn up to compare the sequences of
HBV genotypes D found in Alaska, Canada, GreenkrdlRussia; Genotypes A
found in Alaska, Greenland and Canada and finatyogype C found in Alaska
and Russia in 2009-2010.

5. Advocacy for the introduction of routine newborrdashildhood immunization with

hepatitis B vaccine in Greenlar@reenland is the only country endemic for hepaltis

infection where routine vaccination is not doneufR@e vaccination is done in Alaska,
Canada and Russia. The group passed a resolutisgédhe Danish and Greenland
governments to implement routine vaccination. Idithoh, members of the working

group from Denmark and Alaska attending a meetingopenhagen also pushed for
routine immunization to be started.

Studies on Hepatitis C virus (HCV) in the Arctieseparate subgroup for hepatitis C was

organized at the meeting in 2007. The first tagk isxamine strain differences between
HCV in Russia, Alaska and Canada (very low rated@©Y¥/ are found in Greenland).

Research will continue in 2009

1.

abrwn

N

Continue to determine the prevalence of active tigp8 infection in Greenland but
screening more HBsAg-positive persons for ALT arBMDNA and determine
candidates for antiviral therapy

Publish descriptive study of hepatitis Delta/HBMmeak in Greenland

Finish study on comparison of HBV genotype D in retic and draft a manuscript
Conduct study on comparison of HBV genotypes A @rid the Arctic.

Continue to actively advocate for introduction ephtitis B vaccine in Greenland until
this is done.

Expand study of hepatitis B in Arctic.

Meet for the fourth time at the ICCH conferencduty 2009 in Yellowknife.
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ResearchHelicobacter pylori

Helicobacter pylori (H. pylodiis one of the most common infections in humaifsctihg 30-
40% of persons living in the developed world, afeb8% of persons living in the developing
world. H. pylori is a major cause of duodenal and gastric ulcexsjri#ected persons are at
increased risk for mucosa-associated lymphoid ¢i$SALT) lymphoma, and gastric
adenocarcinoma. In addition, infection is also asged with chronic active gastritis. Humans
appear to be the major reservoir Farpylori. Acquisition occurs by ingestion of the organism,;
however, transmission is poorly understood witlakewral or oral-oral (saliva, vomitus) being
the most likely modes of transmission. Comparet wiher groups in the U.S., Canada, and
Denmark, Indigenous people in Alaska, Northern @arend Greenland have a higher
prevalence of infection witHl. pylori varying from 47-95%.

In October, 2007 the®Imeeting of the Circumpolat. pylori Research group was held in
Copenhagen, Denmark bringing together public hesgdétialists an#i. pylori researchers from

9 different countries. The Circumpoldr pylori Research Group is part of the Infectious Disease
Working Group of the International Union for Circpolar Health. The™® meeting was held in
Copenhagen in September 2008. Collaborative stindies been formed and future studies are
under consideration.

Project Progress 2007-2009:

1. Overview of the epidemiology oH. pylori among the Arctic countries: Research
group members from different Arctic countries prasd data omd. pylori prevalence
among their populations. It was determined by ttoeg thatH. pylori infection is
highly prevalent in Alaska, Northern Canada, andgatand with particularly high
prevalence among Indigenous populations residinigase countries/Territories.
Why rates of infection witl. pylori are elevated among Indigenous Arctic
populations are not well understood. A review & likerature and an update with
results of the most current studies was propos#tea2007 meeting. In March 2008,
a Canadian member of the Circumpdtampylori Research Group published the
following: Goodman et aHelicobacter pylorinfection in Canadian and related
Arctic and Aboriginal Populations, Can J Gastromit@ol 22, No 3, March 2008. In
addition, Dr. Michael Bruce, Chairman of the CirquotarH. pylori Research Group
gave an invited oral presentation titlad. “pylori Infection in the Circumpolar
World” at The XXlst International Workshop dtelicobacterand related bacteria in
Riga, Latvia in September 2008.

2. Characterizing prevalence and antimicrobial resistace ofH. pylori among
Indigenous and non-Indigenous Arctic communities:

Serosurveys conducted in Alaska, Northern Canaddaeenland have
demonstrated higH. pylori prevalence; however, further studies charactagizin
antimicrobial resistance and treatment outcomeiwitidigenous and non-
Indigenous communities are needed. Canadian wankgmembers have recently
begun a study in Canada’s Northwest Territories [NW& determine prevalence of
infection (endoscopy) among all residents of akateol remote community, to review
antimicrobial susceptibility of the organisms andreat alH. pylori-positive persons
and determine efficacy of treatment. In Alaskad®s characterizing prevalence of
infection, antimicrobial susceptibility, and reiofeon have been performed; however,
a comprehensive study of 3 populations in differegions of Alaska was recently

ICS: Prevention & Control of Infectious Diseases 30



completed and this data is currently being analyaegublication and presentation at
the 2009 Circumpoldd. pylori Research Group meeting which will take place in
Yellowknife, NWT, Canada in July, 2009.

3. Gastric Cancer and Peptic Ulcer Disease (PUD):
Data on diseases associated Withpylori infection among Arctic populations were
presented by research group members from eachrgoitrwas determined by the
research group that rates of gastric cancer aréofihigher among Indigenous
populations in Alaska, Northern Canada, and Greehtehen compared with non-
indigenous populations residing in the rest ofWs lower Canada, and Denmark. In
addition, rates of PUD are elevated in Alaska andiNrn Canada when compared
with the population at lower latitudes within thasmuntries, and the gastric ulcer to
duodenal ulcer ratio is unusually high, up to st Alaska and Northern Canada.
Discussions are currently under way between reseaoup members from Alaska,
Canada, and Greenland to develop an internatianappctive multicenter case-
control study to: 1) look at the relationship betwenfection withH. pylori and its
association with gastric cancer, 2) determine faskors for infection, 3) characterize
pathogenic factors (ex. cagA, vacA etc.) within blaeteria that may make some
bacteria more likely to cause cancer than otheid 43 characterize host factors (ex.
cytokine polymorphisms) that may contribute to hresponse to infection with the
H. pylori bacteria. If key risk factors could be identifi¢lden lives could potentially
be saved through early screening programs. Resgevap members in Alaska have
recently begun a retrospective case-control stdid. @ylori and gastric cancer
among Indigenous Alaskans using stored sera fremi\thska Area Specimen Bank.
This study may help to answer some of the abovstouns and lay the groundwork
for a more comprehensive, future study among Ambjculations.
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The International Polar Year

The International Polar Year presented a uniqu@uppity to advance the circumpolar human
health research agenda of the Arctic Council. Aretic Human Health Initiative (AHHI) was
submitted to the IPY International Program Offiseaa Arctic Council, US led, SDWG IPY
coordinating project, which aimed to serve as alfpoint for human health research, education,
outreach, and communication activities during IR¥Q7-2009). The overall goal of the AHHI is
to: “Increase awareness and visibility of human heattiicerns of Arctic peoples, foster human
health research, and promote health strategies wikimprove health and well being of all
Arctic residentd Proposed areas of research highlighted by AHittluded the expansion of
research networks that will enhance surveillan@eraanitoring of health issues of concern to
Arctic peoples and increase coordination and coliatoon of health research. An ICS proposal
was submitted as part of the AHHI. Proposed ICS 20¥7-2009 activities included: 1)
Expansion of ICS to include the northern and fatera regions of the Russian Federation. 2)
The convening of infectious disease working growgetimgs with infectious disease specialists
from northern regions and far eastern of the Radsederation, to assess the infectious disease
problems, surveillance methods, interventions aedraining needs of infectious disease
specialists in these regions. 3) The developmenobltdborative arrangements for infectious
disease information exchange and inclusion of mortland far eastern regions of the Russian
Federation in ICS system 4) Initiate an ICS Intéomal Fellowship program(2007-2008) 5)
Expansion of ICS to monitor tuberculosis in circuoigp countries. 6) Expansion of ICS to
include non infectious diseases, such as injuciegnic diseases, and birth defects 7) Initiation
of research projects to evaluate the long-termeléapiof chronic hepatitis b infections
indigenous populations of the Arctic, the invedtiga of the natural history dflelicobacter

pylori in Arctic communities, the investigation of the@ngence and potential control of
invasive bacterial diseases caused by non vacenogypes oHaemophilus influenzaand 8)
Initiation of a community based monitoring systemthe detection of zoonotic diseases in
subsistence animal species. Information about@$gdroposal and other infectious disease IPY
activities can be found at the AHHI websitevw.arctichealth.org

Accomplishments of ICS during the IPY has included:

The publication in January 2008 of a special IBdue of the Emerging Infectious Diseases
Journal ywww.cdc.gov/ncidod/eid This edition featured a description of the I§8tem, and
several reports from the ICS network. Papers asoded on new and reemerging infectious
diseases in Arctic regions.

The establishment of the ICS tuberculosis worlgramup. Participating countries include, the
US (Alaska), Canada, Greenland/Denmark. A workirmyug meeting is planned in conjunction
with the 14" International Congress on Circumpolar Health,adbld in Yellowknife NWT,
Canada July 12-16, 2009

The formation of a viral Hepatitis research workgrgup has been formed to examine long term
sequellae of chronic hepatitis b and c infectiortBgenous populations of the Arctic. A working
group meeting is planned in conjunction with the Ifternational Congress on Circumpolar
Health, to be held in Yellowknife NWT, Canada JuR+16, 2009

The formation of alelicobacter pyloriresearch working group that will examine the raltur
history ofHelicobacter pylorin Arctic communities, and the potential link betn
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Helicobacter pyloriand gastric cancer in Arctic populations. A wotkgroup meeting is
planned in conjunction with the %4nternational Congress on Circumpolar Health,gdbld in
Yellowknife NWT, Canada July 12-16, 2009

ICS together with the Northern Forumviw.northernforum.orpyjsponsored an IPY International
Conference on Infectious Diseases in Moscow, A6, 2008. The Conference was attended
by infectious disease epidemiologists from northregions of the Russian Federation. The
purpose of this conference was to discuss the lpbgsof establishing an Infectious Disease
Surveillance Network in northern regions of the §tais Federation that would contribute to the
ICS network. A follow-up meeting is planned in 2G03iscuss the possibility of forming a
tuberculosis working group within northern regimighe Russian Federation that would
contribute data to the ICS tuberculosis workingugro

A major IPY initiative is the formation of Sustalria Arctic Observing Networks (SAON) for
the purposes of long-term monitoring change inAhatic (www.arcticobserving.ofg The ICS

is a sustainable observing network for infectioisedses and could be used as a model for
establishing observing networks for other humardthessues and concerns. This concept was
presented at a workshop was held at the Second SA@#ing in Edmonton Alberta Canada
April 24-26, 2008.

Future Plans: 2009-2010

Future activities for ICS include:
Continue surveillance of invasive bacterial dissam®d related quality control programs
in the US Arctic, northern Canada, Greenland, fogl&Norway, Finland and northern

Sweden during 2009-2010.

Initiate standardized collection of tuberculosisada the US Arctic, northern Canada
and Greenland.

Explore potential mechanisms for sharing of inf@as$i disease surveillance information
between public health authorities in northern ragiof the Russian Federation and ICS
participating countries.

Coordination of Hepatitis andelicobacter pyloriresearch activities will continue.

Formation of a circumpolar Sexually Transmittecetitfons working group to explore
collaborative research and intervention activitiesircumpolar countries.

Expansion of ICS to include non-infectious disgais#blems important in Arctic

communities. It is anticipated that an ICS suftaaite system for Birth Defects will be
established in 2009 (lead country Canada).
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