Assessment of Public Health
Events through International
Health Regulations, United States,

2007-

2011

Katrin S. Kohl, Ray R. Arthur, Ralph O’Connor, and Jose Fernandez

Medscape ACTIVITY

Medscape, LLC is pleased to provide online continuing medical education (CME) for this journal article, allowing clinicians

the opportunity to earn CME credit.

This activity has been planned and implemented in accordance with the Essential Areas and policies of the Accreditation
Council for Continuing Medical Education through the joint sponsorship of Medscape, LLC and Emerging Infectious Diseases.
Medscape, LLC is accredited by the ACCME to provide continuing medical education for physicians.

Medscape, LLC designates this Journal-based CME activity for a maximum of 1 AMA PRA Category 1 Credit(s)™.
Physicians should claim only the credit commensurate with the extent of their participation in the activity.

All other clinicians completing this activity will be issued a certificate of participation. To participate in this journal CME
activity: (1) review the learning objectives and author disclosures; (2) study the education content; (3) take the post-test with a 70%
minimum passing score and complete the evaluation at www.medscape.org/journal/eid; (4) view/print certificate.

Release date: June 14, 2012; Expiration date: June 14, 2013

Learning Objectives
Upon completion of this activity, participants will be able to:

. Describe overall potential public health emergencies of international concern (PHEIC) from states parties
posted by WHO on a secure Web portal between July 2007 and December 2011

. Describe potential PHEIC from the United States posted by WHO on a secure Web portal between July 2007

and December 2011

. Describe potential benefits of having the IHR framework for notification in place, as well as strategies for

reporting and sharing information with the WHO

CME Editor

Thomas J. Gryczan, MS, Technical Writer/Editor, Emerging Infectious Diseases. Disclosure: Thomas J. Gryczan, MS, has

disclosed no relevant financial relationships.

CME Author

Laurie Barclay, MD, freelance writer and reviewer, Medscape, LLC. Disclosure: Laurie Barclay, MD, has disclosed no relevant

financial relationships.

Authors

Disclosures: Katrin S. Kohl, MD, PhD, MPH; Ralph O’Connor, PhD; and Jose Fernandez, PhD, have disclosed no relevant
financial relationships. Ray R. Arthur, PhD, has disclosed the following relevant financial relationships: owns stock in Vivus Inc.

Under the current International Health Regulations,
194 states parties are obligated to report potential public
health emergencies of international concern to the World
Health Organization (WHO) within 72 hours of becoming
aware of an event. During July 2007-December 2011,
WHO assessed and posted on a secure web portal 222
events from 105 states parties, including 24 events from
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the United States. Twelve US events involved human
influenza caused by a new virus subtype, including the first
report of influenza A(H1N1)pdmO09 virus, which constitutes
the only public health emergency of international concern
determined by the WHO director-general to date. Additional
US events involved 5 Salmonella spp. outbreaks, botulism,
Escherichia coli O157:H7 infections, Guillain-Barré syn-
drome, contaminated heparin, Lassa fever, an oil spill, and
typhoid fever. Rapid information exchange among WHO
and member states facilitated by the International Health
Regulations leads to better situation awareness of emerging
threats and enables a more coordinated and transparent
global response.
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lobal air travel makes it possible for most countries

to be reached from a country furthest away within
a day, and some countries are connected by direct flights
to >70 other countries. Just as persons and goods travel
rapidly around the world, so too can pathogens. The
outbreak of severe acute respiratory syndrome (SARS) in
2003 continues to symbolize the real possibility of rapid
international disease spread of an emerging pathogen (1).
It also raised awareness that global disease threats can go
undetected and unreported to the point that control efforts
are extremely difficult because major spread has often
already occurred.

The experience with SARS led to the call for more
transparent and rapid sharing of information on health
risks and public health measures between countries and
the World Health Organization (WHO) (2). In 2005, the
World Health Assembly adopted revised International
Health Regulations (IHR) with the declared purpose to
“prevent, protect against, control and provide a public
health response to the international spread of disease in
ways that are commensurate with and restricted to public
health risks, and which avoid unnecessary interference
with traffic and trade” (3). The IHR legally bind 194 WHO
states parties, including all WHO member states. One
of the key principles inspiring the IHR is open, fast, and
secure information exchange about disease emergence and
response activities. The IHR provide a platform for dialog
in form of national focal points (NFPs), which are always-
available points of contacts in each IHR state party for all
IHR-related information exchange with WHO and other
NFPs, and through provision of a secure web portal, the
IHR Event Information Site (EIS), which is accessible by
all NFPs.

The ITHR went into effect in the United States on July
18,2007, with the explicit reservation that the United States
assumes its obligations “in a manner consistent with its
fundamental principles of federalism,” an acknowledgment
that responsibilities in the United States under these
Regulations are shared between the Federal Government
and the States. In addition, the United States specifically
understands that all countries have an obligation to notify to
WHO potential public health emergencies of international
concern (PHEICs) “irrespective of origin or source,
whether they involve the natural, accidental or deliberate
release of biological, chemical or radionuclear materials”
(4). In this report, we focus primarily on application of
IHR assessment and reporting requirements within the
United States for rapid sharing of information on potential
PHEICs.

Assessment and Reporting per IHR Obligation

A critical feature of reporting under the current IHR
compared with international reporting requirements
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detailed in the previous version of the IHR in 1969 is
that states parties not only report events on the basis of a
prescribed list of diseases, but also on the basis of a list
of assessment criteria for any event with the potential
for international spread, even if the source or cause of
the event is unknown. Annex 2 of the IHR provides the
decision instrument for assessing and notifying WHO of
a potential PHEIC (3). A PHEIC is defined by Article 1
of the regulations as an extraordinary event that may
“constitute a public health risk to other States through
international spread of disease” and “potentially require a
coordinated international response” (Article 1, Definitions,
IHR). In addition to any disease with a risk for international
spread, certain listed diseases must always be assessed, and
4 diseases (human influenza caused by a new virus subtype,
wild-type poliomyelitis, smallpox, and SARS) must always
be immediately reported to WHO.

The 4 criteria that guide the assessment are the
following: 1) is the public health effect of the event
serious?; 2) is the event unusual or unexpected?; 3) is
there a major risk for international spread?; and 4) is there
a major risk for travel or trade restrictions? If 2 of the 4
criteria are met, the event must be reported to WHO (3).
The THR document further provides examples to guide
states parties in application of these criteria, and WHO
has developed a guidance document for the application
of the decision instrument (5). Once an event is reported
to WHO, information is assessed by WHO and the states
parties concerned, and further actions to be taken by WHO
are determined. These actions include sharing information
about the event with the global community by the secure
EIS portal, providing technical assistance, and escalating
the assessment to the level of the WHO director-general for
considering if the event is determined to be a PHEIC.

Rapid information exchange in the context of the IHR
is defined as a 48-hour period for states parties to assess an
emerging event, and an additional 24 hours to report the
event to WHO, if the assessment indicates that the event
may constitute a PHEIC. The 48-hour assessment period
begins once the national level of government becomes
aware of the event. Just as the report of a potential PHEIC
to WHO is meant to be the beginning of a constructive
dialogue between states parties and WHO, states parties
are obligated to respond to any inquiries from WHO about
disease events within their borders within 24 hours, even
if those events have otherwise not been reported to WHO.
For example, in 2008, the WHO THR Contact Point for the
Americas, hosted by the Pan American Health Organization,
requested an assessment of a measles outbreak in the United
States as a potential threat to the global measles elimination
initiative. Although information regarding this outbreak had
already been released (6) at the time of the request, the Pan
American Health Organization used IHR communication
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channels to receive a formal assessment to better gauge
the US response capability and alert other countries with
more in-depth information about a potential threat to their
measles elimination activities. The United States provided
an assessment that indicated that the outbreak did not meet
the criteria required for formal notification as a potential
PHEIC.

In another situation, the IHR framework enabled the
US public health community to better understand the risk
to travelers exposed to a rabid animal in a game resort
in Kenya in 2011 (7). Because the US government first
became aware of this event through returning travelers, and
was concerned about travelers from other countries who
also may have been exposed, we used the IHR reporting
structure to successfully engage WHO to assist with global
contact-tracing activities. Because decision criteria for
potential PHEICs have been accepted by all IHR states
parties, these criteria provided an a priori accepted basis for
our rapid and transparent joint assessment with the Kenyan
Ministry of Health. Although no formal notification of
a potential PHEIC was made to WHO, use of the IHR
framework enabled all parties involved to better understand
and respond to the exposure risk.

Assessment of US Public Health
Events as Potential PHEICs

During July 2007-December 2011, WHO posted
222 events from 105 member states assessed by WHO on
the IHR EIS, including 24 events from the United States
(Figure). Half of the events from the United States involved
human influenza caused by a new virus subtype (12
events), followed by Salmonella spp. outbreaks (5 events)
(8-12) and 1 event each for botulism (13), contaminated
heparin (14), Escherichia coli O157:H7 (15), an oil spill
(16), Lassa fever (17), Guillain-Barré syndrome (18), and
typhoid fever (19) (Table).

Such events may involve no human illness, but must
demonstrate the potential risk for human disease. For
example, one of the considerations for reporting the oil
spill along the US Gulf Coast in 2010 was the potential
for a change in ocean currents that may have led to the
international dispersion of oil with potential harm to human
activities, e.g., coastal fishing. Events may involve only
1 case of disease, e.g., several reports by the Centers for
Disease Control and Prevention (CDC) of influenza caused
by a new virus subtype involved 1 case; some reports
included >2 unrelated cases; and other reports included
small clusters of influenza cases. Some events may be
assessed when only a few cases are identified, e.g., the
outbreak of typhoid fever was assessed when 9 cases from
2 states were confirmed. For other events, hundreds of cases
were identified by the time of the assessment. For example,
the outbreak of Salmonella Typhimurium infection was
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Figure. Twenty-four public health events in the United States
assessed by the World Health Organization and posted on the
International Health Regulations information site, July 2007-
December 2011. There was 1 event of botulism and 1 event of
Salmonella sp. infection in 2007; 1 event related to heparin and 1
event of Salmonella sp. infection in 2008; 5 events of influenza, 1
event of Escherichia coli infection, and 1 event of Salmonella sp.
infection in 2009; 3 events of influenza, 1 event of Lassa fever, 1
event related to an oil spill, 1 event of Salmonella sp. infection, and
1 event of typhoid fever in 2010; and 4 events of influenza, 1 event
of Guillain-Barré syndrome, and 1 event of Salmonella sp. infection

in 2011.

2011

assessed at a time when >500 patients from 43 states had
been identified.

Three events serve as examples for assessment and
reporting practices in the United States for potential
PHEICs and may assist others in their interpretation of the
IHR assessment criteria in the decision instrument. In the
first example, the first 2 cases of what later became known
as influenza A(HIN1)pdm 09 infection were identified at
CDC on April 17, 2009, and reported to WHO by the US
Department of Health and Human Services as a potential
PHEIC the same day (20). WHO determined that the event
met all 4 assessment criteria because it involved a new
subtype of influenza virus, which was likely to be highly
transmissible; the first 2 cases clustered in time without
an apparent epidemiologic link; 1 of the case-patients had
traveled to Mexico within the incubation period; and major
media attention was potentially impairing international
travel or trade. On April 25, 2009, the WHO director-
general determined that the event constituted a PHEIC on
the basis of additional information from the United States
and Mexico (21), and declared a pandemic 7 weeks later
(22). No other public health event, including other novel
influenza strains reported by the United States or any other
country, has so far been determined to be a PHEIC.

The second example involves the second most
frequently reported pathogen by the United States under the
IHR, i.e., different strains of Salmonella spp., in this case,
Salmonella enterica serotype Enteritidis infection (9). On
October 27,2011, CDC reported an outbreak of S. enterica
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serotype Enteritidis associated with pine nuts from Turkey
as a potential PHEIC to WHO. At the time of reporting to
WHO, 42 cases of S. enterica serotype Enteritidis infection
with an identical genetic fingerprint and onset dates during

August 20—-October 8 had been reported to CDC from 6
states. Nineteen (63%) of 30 patients interviewed had
consumed these pine nuts, and ill persons had purchased the
pine nuts from bulk bins of the same grocery store chain.

Table. Noninfluenza public health events in the United States, July 2007-December 2011, assessed by WHO as potential public
health emergencies of international concern and posted on the IHR secure web portal*

Assessment determination

Event by year of assessment by WHO per IHR criteriat

Description of event at time of assessment

(reference) 1 2 3 4
2007
Botulism (13) X X X X
Salmonella enterica serovar X X X

Wandsworth infection (10)

Four cases associated with a canned food product were identified
in 2 states for the first time in 40 y in the United States. The
company exported food items to >8 countries.
Fifty-seven cases were identified in 18 states in the United States.
Salmonella spp. can cause serious iliness in specific risk groups.
Implicated products were sold in the United States and Canada.
Other national health authorities are requesting additional
information about the outbreak.

2008
Heparin (14) X X X
S. enterica serovar Saintpaul X X X X

infection (11)

Contaminated heparin products identified in >2 countries were
associated with life-threatening clinical events. The United States
Food and Drug Administration enacted an Import Alert for the
products.

Several hundred cases with the same genetic fingerprint have
been identified in 40 states, the District of Columbia, and Canada;
illness onset was during April-July 2008. This organism was a
previously rare cause of salmonellosis in the United States. The
implicated food items (raw hot peppers) grown in Mexico were
recalled.

2009
Escherichia coli 0157:H7 X X X
infection (15)

S. enterica serovar Typhimurium X X X X
infection (12)

A multistate outbreak in 70 persons (25 were hospitalized, 7
showed development of hemolytic uremic syndrome) was
associated with eating raw, refrigerated, prepackaged cookie
dough that was exported to numerous other countries.
Several hundred cases have been reported in 43 states with an
onset during September—December 2008. The outbreak was
associated with peanut-containing products, an unusual vehicle
for this organism. At least 30 countries may have received the
products, and a food recall was implemented.

2010
Lassa fever (17) X X
Oil spill (16) X X
S. enterica serovar Montevideo X X

infection (8)

Four days after travel on 3 connecting flights involving 3
continents, a patient was hospitalized for sore throat, diarrhea,
thrombocytopenia, and given a diagnosis 5 d later. No high-risk

contact was identified, but awareness of travel-associated cases
is essential.

An accident at an oil drilling rig off the US coast resulted in an
ongoing leak from the well. Modeling suggested that high winds
might distribute oil over a wider area, which may potentially affect
coastal fisheries and other human activity in other countries.
Several hundred cases were identified in 42 states with an onset
during July 2009-January 2010. The implicated food item (salami)
was exported to 8 countries and was recalled.

Nine confirmed cases were reported to CDC from 2 states; 7
persons were hospitalized. Consumption of frozen mamey fruit
pulp was epidemiologically linked to the outbreak. The pulp was
manufactured in Guatemala and shipped throughout the United
States and possibly other countries.

Typhoid fever (19) X X X
2011
Guillain-Barré syndrome (18) X X X
S. enterica serovar Enteritidis X X X

infection (9)

Twenty-three suspected cases were clustered in time and place
along the United States—Mexico border, possibly associated with
Campylobacter jejuni.

Forty-two cases were reported in 6 states linked to consumption
of pine nuts imported from Turkey. The product was recalled.

*WHO, World Health Organization; IHR, International Health Regulations; X, yes; CDC, Centers for Disease Control and Prevention.
11, Is the public health effect of the event serious?; 2, Is the event unusual or unexpected?; 3, Is there a major risk for international spread?; 4, Is there a

major risk for international travel or trade restrictions?
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During the assessment by senior public health scientists, it
was determined that the event was unusual in that pine nuts
had not been associated with Salmonella spp. outbreaks
and thus constituted an unusual vehicle of transmission.

In addition, it was determined that a major risk for
international spread and potential for trade restrictions were
present because the pine nuts were imported from Turkey
and similarly exported to Canada. However, the event did
not meet the criterion for a serious effect on public health.
Given that Salmonella spp. are estimated to contribute to
11% of all domestically acquired foodborne illness and >1
million estimated illnesses each year (23), this outbreak
was not particularly large compared with other Salmonella
spp. outbreaks. Because 3 of the 4 assessment criteria from
the IHR decision instrument were met, WHO was formally
notified of the event. A PHEIC was not determined by
WHO, but the event was posted as a WHO-assessed public
health risk on the IHR EIS. In the United States, the product
was recalled from the grocery store chain, and no new cases
were identified 44 days after the beginning of the outbreak.

The third example is a joint report by the United States
and Mexico for a binational cluster of cases of acute flaccid
paralysis (18). At the time of reporting, 23 suspected cases
of Guillain-Barré syndrome were identified in a localized
area along the United States—Mexico border. Several
of the case-patients had evidence of infection with the
enteric bacterium Campylobacter jejuni, which has been
associated with Guillain-Barré syndrome. The event was
determined to have a potentially serious effect on public
health because several hospitalizations had been reported.
The event was also determined to be unusual or unexpected
because the local incidence of acute flaccid paralysis had
doubled, compared to the expected rate for the same time
frame and location. The joint assessment stated that the
event posed a major risk for international spread because
cases had been reported in the border area in Mexico and
in the United States. However, because of localized spread,
albeit between 2 countries, the event was not deemed to
potentially lead to travel or trade restrictions. At the time
the event was reported, because it met 3 of the 4 IHR
assessment criteria, the definitive diagnosis, Guillain-Barré
syndrome, or the underlying cause for the outbreak (later
believed to have been caused by diarrheal illness likely
linked to contaminated water systems), were not yet known.
This report was not determined to be a PHEIC by WHO,
but was posted as a WHO-assessed public health risk on
the IHR EIS, as were regular updates on the progress of the
outbreak investigation.

The ability of the United States to assess a public
health event under the assessment criteria of the IHR
decision instrument depends on the following: 1) the
federal government becomes aware of an event; 2) federal,
state, and local subject matter experts investigating the
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event are familiar with IHR reporting obligations; 3) and
functional surveillance systems are in operation. The
ability to determine to report an event requires minimum
epidemiologic assessment capacities, including a certain
level of expert judgment, and close collaboration with
involved parties (e.g., local and state health departments,
other federal agencies, or foreign governments). In the
United States, we reported >10% of all events posted on the
IHR EIS as events assessed by WHO by using the criteria
for public health risk for international concern since the
IHR went into effect.

Overall, events posted on the IHR EIS represent
events that occurred in ~60% of states parties. Taking into
account that the implementation of the IHR is a collective
learning process, this might reflect the need to define the
purpose of the IHR EIS and be explicit about the threshold
for assessment and posting. For example, not all notified
events from the United States were posted as WHO-
assessed events on the IHR portal, but some were used for
public health action by WHO; for example, notifications to
WHO of international air travelers with extensively drug-
resistant tuberculosis resulted in contact-tracing activities
in several countries. In other situations, states parties
might be less prone to initiate and sustain a dialog with
WHO through the IHR communication channels because
of their limited capacity to detect unusual health events or
restrictive information sharing policies. An example of this
reluctance includes incomplete reporting of new cases of
poliomyelitis.

This information signals the need for additional
resources to implement the IHR globally. WHO is
collaborating closely with its member states to meet IHR
requirements for core capacities for surveillance, including
the capacity to detect events of potential international public
health concern and rapidly assess and report these events
to WHO. Although the decision instrument allows for user
judgment and experience with resultant lack in specificity
(24), it can serve as an aid toward the goal of rapid and
transparent reporting by states parties. By June 2012,
states parties were expected to meet the minimum core
capacities for surveillance and response, and development
of designated air ports, sea ports, and ground crossings,
unless they request a 2-year extension from WHO.

Contribution of IHR to Global
Information Exchange

Although states parties are documenting their progress
toward implementation of the IHR requirements, the IHR
has already fostered transparency and speed of sharing
information on emerging health threats globally. Provision
of secure web portals for public health events and
designation of NFPs enable access to PHEIC assessments
of other countries and enhance direct exchange of public
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health information between countries. For example, in
2011 in the United States, we were notified directly at least
once a month by NFPs in other countries about an outbreak
or possible exposure to an infectious disease that might
merit public health follow-up by US public health officials,
e.g., contacting a traveler about possible exposure to an
infectious disease.

The IHR serve as a reminder of our obligation to the
global community, which may get lost in an outbreak
investigation and staging of domestic control efforts, and
provide a framework for WHO to coordinate a globally
harmonized response. This obligation was put to test during
the influenza A(HIN1)pdmO9 virus outbreak, just 2 years
after the IHR went into effect. Although the weaknesses of
some countries in detecting and reporting novel influenza
strains came to light, the level of coordination through
regular regional consultations by the WHO director-
general and secure and rapid information exchange on the
IHR web portal on new cases and response strategies (25)
were unprecedented and a welcome improvement to the
less coordinated response during the SARS outbreak in
2003. In the first 6 months of the influenza A(HIN1)pdm09
outbreak alone, 517 event updates were posted on the IHR
web portal. Continuing to strengthen the capacity of WHO
member states to detect, analyze, and report emerging
health threats remains a priority for WHO.

Many countries do not rely solely on rapid information
exchange within the IHR framework or on traditional
surveillance systems to learn about emerging health threats
in their own or other countries. For example, nontraditional
surveillance based on the widespread availability of the
Internet and advances in informational technology over the
past 15 years that have provided access to media reports
can be used as a rich and useful source for early warning
of disease threats, even in situations in which the disease or
the etiologic agent are unknown. Event-based surveillance
has become a critical part of the global biosurveillance
programs of WHO (26), the US government, and other
countries. The ITHR provide a common framework for
disease detection and information sharing, including
confirmation of media-based reports, but also for in-depth
consultation and coordinated response for global threats.

Conclusions

Reporting of potential PHEICs under the IHR
framework is not complete when simply counting the
number of states parties (n = 105) who reported events
that were posted on the IHR web portal in the past 5 years.
However, having the IHR framework for notification in
place enables improved global connectivity through better
situational awareness and built-in global consultation
provisions for response. Over time, the global public
health community will come to a shared understanding
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of what merits IHR reporting to WHO, and will build the
IHR assessment into their routine detection and response
activities. Such a standardized approach in a secure
information exchange environment will provide some
assurance that not only will persons, goods, and pathogens
travel rapidly around the world, but so will information
regarding risks to global public health.

Dr Kohl is deputy director of the Division of Global Migration
and Quarantine, Centers for Disease Control and Prevention,
Atlanta, GA. Her research interests are implementation of the
international health regulations and improving health of globally
mobile populations.
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