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Lancet mass gatherings medicine 2

London 2012 Olympic and Paralympic Games: public health
surveillance and epidemiology

Brian McCloskey, * Tina Endericks, * Mike Catchpole, Maria Zambon, Jim McLauchlin, Nandini Shetty, Rohini Manuel, Deborah Turbitt,
Gillian Smith, Paul Crook, Ettore Severi, Jane Jones, Sue Ibbotson, Roberta Marshall, Catherine A H Smallwood, Nicolas Isla, Ziad A Memish,
Abdullah A Al-Rabeeah, Maurizio Barbeschi, David L Heymann, Alimuddin Zumla*

Mass gatherings are regarded as potential risks for transmission of infectious diseases, and might compromise the
health system of countries in which they are hosted. The evidence for increased transmission of infectious diseases at
international sporting mass gatherings that attract many visitors from all over the world is not clear, and the evidence
base tor public health surveillance, epidemiology, and response at events such as the Olympics is small. However,
infectious diseases are a recognised risk, and public health planning is, and should remain, a crucial part ot the
overall planning of sporting events. In this Series paper, we set out the planning and the surveillance systems that
were used to monitor public health risks during the London 2012 Olympic and Paralympic Games in the summer of
2012, and draw attention to the public health issues—infectious diseases and chemical, radiation, and environmental
hazards—that arose. Although the absolute risk of health-protection problems, including infectious diseases, at
sporting mass gatherings is small, the need for reassurance of the absence of problems is higher than has previously
been considered; this could challenge conventional public health surveillance systems. Recognition of the limitations
of health-surveillance systems needs to be part of the planning for future sporting events.

McCloskey B et al.,
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Lancet 2014; 383: 2083-89
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This is the second in a Serles of
three papers about mass
gatherings medicine
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Gastrointestinal Respiratory Waterborne Rash
diseases
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Salmonella Influenza Leptospirosis Measles
E. coli Legionella Cryptospondium Meningococcal
Morovirus E. coli illness

Fig. 1 [colour online]. Key infection nsks for the London 2012 Games.

Moran-Gliad J, Epidemiol Infect, 2012, 140:2142-51.
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160— W New events and updates reported by OCC 7H2BM9H12H. 73HME

Bl Total events and updates reported to OCC 139 £{KkT158Mevent
140

120 —

Mumber of events

Primary source of report (events reported through more than
one source were attributed to the primary source)

Figure 1: Number of events reported in the daily Health Protection Agency situation report, by source
OCC=0lympics Coordinating Centre. CRCE=Centre for Radiation, Chemical and Environmental Hazards.

McCloskey B et al., Lancet 383:2083-9, 2014
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Figure 3: Reported respiratory symptoms by category of person, London 2012 Olympic and Paralympic Games

McCloskey B et al., Lancet 383:2083-9, 2014
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2016 RIO
Olympics

The 2016 Rio
Olympic

Games ended
on 21 August.

WHO provided
technical
support to the
Ministry of
Health, Brazil
and International Olympic Committee to ensure public health safety

during the games for various public health issues including improving

the recreational water quality and international spread of Zika virus
disease.

In summary, there have been no significant events of international
public health concerns to date.

The 2016 Summer Paralympic Games will be held in Rio from 7 to
18 September.

WHO/PAHO continues to provide technical support to the Ministry of
Health to ensure the Games are safe as possible from public health
risks and to ensure positive health legacy from these events.
Travellers to the Paralympic Games should consult the
recommendations by WHO and their national authorities.
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Travel advice for Rio

Olympic and Paralympic Games Rio, 2016
Q&A: Zika virus

ZIKA updates

Ambient (outdoor) air quality and health
Water Quality

Pan American Health Organization



London 2012 Olympic and Paralympic
Games
Summary Report of the Health Protection
Agency’s Games Time Activities

by the London 2012 Olympic and Paralympic Office,

Health Protection Agency, www.hpa.org.uk/2012Games

Tina Endericks, 2012 Programme Director

Dr Brian McCloskey, London 2012 Senior Responsible Officer, London Regional Director
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e 23 May — 1 July 2012: weekly reporting to identify
health protection issues with potential to impact
the Torch relay around the UK or athletes’ training
camps; for example, the reporting and risk
assessment of the legionella incident in Edinburgh
by Scotland just prior to the Torch relay reaching
the City.
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e 20124F5~7RHIZ. 8415l (54HETE . 7pr0bable 23ZF LV 1H
RABIZET) DLOARTMRERARENKEETRE,

o (FETESOIRF)HE E E 5D F ) F 565 (32-85m%) T72%
X E 1, L. pneumophila SG1. R InEGE,
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e EEHRHNDE—YII5A28A(5817H~6823AR)

e lrons JFib, QJMed106:1087-94, 2013 ; McCormick D5, Eurosurveillance, 6-
8,2012
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 There was also ongoing interest in legionella following an
outbreak in Edinburgh in June and an outbreak in Stoke-on-Trent
in July. Neither of these represented any significant threat to the
Games and no cases occurred in anyone connected to the Games.

 Some very low-risk issues raised questions and rumours. For
example, the provision of health information to those living on a
floating hotel in which legionella bacteria were detected in the
water system led to some confusion when a small number of
people presented to health services feeling unwell. This
Information led to an assumption that they had legionnaires’
disease despite the symptoms; microbiological testing confirmed
that none did. This followed heightened interest after two
outbreaks of legionnaires’ disease in the UK —in Edinburgh and
Stoke-on-Trent — and highlighted that the mention of legionella
can be alarming even when there is no real risk.
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Significant events reported due to potential political andfor media interest:

Outbreak Location Inciin HPA SitRep
23[07
Updates:
Legionella Stoke-on-Trent 4 x media,
2 % EBS,
5 x Colindale
24[07 confirmed case
Cutaneous anthrax Scotland (x2) 28/07 case not confirmed
Seals with flu LJSA Reactive media line prepared
Ebola Uganda Reactive media line prepared
19/07 EBS
Updates:
Noravirus Derby ex EBS,
3 x Media
Exception report LOCOG [ DH
. 19/07 EBS
e Detection of | L Updates:
. ) Chicken pox London (cruise ship floatel) 3 % EBS,
Legionella pneumophila 3 x Media
in the water system of 25/07 EBS
. T Updates:
a ship providing 7 x Medi,
accom mod ation to Legionella in water supply London (cruise ship floatel) g i 'EUIIBSS.D
. Exception report 26/07
O Iym p ic Pa I"k Staff an d Plus 30/07 non associated iliness in
volunteers. | S—

by the London 2012 Olympic and Paralympic Office,

Health Protection Agency, www.hpa.org.uk/2012Games

Tina Endericks, 2012 Programme Director

Dr Brian McCloskey, London 2012 Senior Responsible Officer, London Regional Director



GRAPH 9: COMMUNICATIONS SITUATION REPORTS TO OCC BY TOPIC

HPAIMNS D
W 23% Gastroenteritis 4ﬁiﬂu$&% .

B | 2% Legionella

B 73 CRCE

H /j'l:
B 7% Intermational =] 7/5”_;\ )
M 6% Oak Processionary Moth t

M 5% Pertussis =

M 5% Chickenpox 7|-;?\

M 4% Gastroenteritis in athletes j:) \ =2 b\j 7_
4% Meningtis
4% Flu

9% Other

HPA Communications provided 30 SitReps and 43 nil returns
over Games time. Within these SitReps, 83 items were
reported, the majority of which were reactive issues (47%).
The top two topic areas reported in the communications

SitReps were gastrointestinal infections (26%) and legionella

(12%) ) by the London 2012 Olympic and Paralympic Office,
Health Protection Agency, www.hpa.org.uk/2012Games
Tina Endericks, 2012 Programme Director
Dr Brian McCloskey, London 2012 Senior Responsible Officer, London Regional Director



Learning from London 2012
A practical guide to public health
and mass gatherings

Brian McCloskey and Tina Endericks,
HPA London WHO Collaborating Centre
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e What might happen?

e Sporadic cases of Legionnaires’ disease occur routinely in
many parts of the world. As with food borne illnesses,
therefore, it is possible that cases will occur during a mass
gathering.

* The risk may be affected in the context of an event if there
are new installations of cooling towers in venues, or if there
are new temporary water supplies in place.

e The risk can be mitigated by working with organisers before
the event to ensure that all water supplies associated with
the mass gathering are properly installed, managed and
maintained to the relevant standards.
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How will you know if it happens?

Standard surveillance systems will detect cases and potential outbreaks
of Legionnaires’ disease but it is likely that the lag time will be too long
to identify and manage the risk within the timeframe of the mass
gathering. This could result in cases of Legionnaires’ disease linked to
the event being identified only after participants have returned home.

Coordination between public health and those tasked with monitoring
and sampling water supplies at the mass gathering will help to flag up
incidents of Legionella contamination that might trigger extra
surveillance and case finding.

Reassurance in the event of reports of Legionnaires’ disease, through
the media or through the event medical services or another source, will
be difficult without quick access to local public health teams to follow
up reports, and access to environmental sampling information from
those responsible for the safety of water systems at the event.
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 What will you do if it happens?

e Standard outbreak response plans for a case of
Legionnaires’ disease should be in place
irrespective of the mass gathering. A case arising
with a possible link to the event will need to be
investigated quicker, and at a lower threshold, than
normal.

* Arrangements should be in place for escalating any
investigation into a possible case, so that
epidemiological information and laboratory testing
can be obtained and coordinated rapidly.
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The 2012 Games experience - life can imitate exercises

Legionella was identified as a risk to the Games, linked particularly to
cooling towers and the floating hotels used on the river Thames.

A scenario of a case of legionnaires’ disease on a floatin hotel was
ayed in one of the exercises, in order to raise stakeholders’
nderstanding of this as a risk and the normal public health response

and management.

Reality then reflected this, in the form of a legionella outbreak linked to

a cooling tower in Edlnburgh in June, just before the Olympic torch relay

|oassed by; an outbreak in Stoke on- ~Trent in July; and the detection of
gionella bacteria in the water system on a floating hotel.

There was some heightened interest from the media, but the
assessment and response to these incidents was that they should not
cause concern to those running the 2012 Games.

These did not represent any significant threat to the Games and no
cases occurred in anyone connected to the Games.
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1B)FOB{REE- event based

approach versus emergency response

 |tis also vital that there is the resilience and capacity to respond to
an emergency or major public health incident during the mass
gathering. This means ensuring there are sufficient resources
available to continue delivering the steady state mass gatherin%1
com)mitments alongside the response to an incident (or more than
one).

e |Incidents may be directly related to the mass gatherin% or may
happen elsewhere; any incident in the host country is likely to
become linked to the event (e.g. the legionnaires outbreak in
Stoke-on-Trent during the summer of 2012 was unrelated to the
Games but caused some questions to be raised on whether there
could be links).

* Very close collaboration and communication between the mass
gathering and the incident managers is key; being closely located
will help this.
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Testing public health and event

based risks

* One risk identified for the Games was the potential
increased risk of legionella associated with ships being

used as floating hotels.

e A case of legionnaires was played in CPX Il and caused a
lot of concern, again largely due to limited understanding

of public health.

e However, during the Games the reality was that legionella
was found on a ship (though no cases occurred), and due
to a better understanding of the associated risks there
was little interest when it was reported.
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L oA xS ESEHRREEH

EEEREH
RIEFH ZERTIE feE% - BREER (AT [RRE
20084E1 8 K& B R EER 2 L. pneumophila IniEEE
2008474 el LU = kA fE e R 2 L. pneumophila IniEEE1?
20094£9-10H 5z B2 RTILD NiB&E 8 L. pneumophila IniE&EET
201148-9A I A= éi;jo)l 9 L. pneumophila M;EE1
20124114 Lz REED AN BER(H 3 L. pneumophila M;EE1
2012411-12 1 BE R B ER 9 L. pneumophila IniEEE
201344 H = I '%ﬁ%%f?%’?ﬁf 1R 2 L. pneumophila IniEEET
L‘R:_Et/ﬁ*a
2014458 BE IR B ER 3 (1) L. pneumophila In;&EEE
2014484 &% IR B ER 8 L. pneumophila In;&EEE
2015428 it A= ‘é?{;?d))& 2 L. pneumophila IniEEE
2015458 BF NRIBG 13 (1) L. pneumophila M;&EE1
201545-6 A I Jm R it E% 7 L. pneumophila M5
20174E3 4 AR REED A AR (E 3 L. pneumophila IniEEE
20174318 IN=" B R R 58(1) L. pneumophila M;EEE
BRIEEEANR— .
— N\

20174128-2018%1A4 K5 DANEEE 2 3(1) L. pneumophila??
2018418 dtiEE /\ZEEM'E@ HE? 2 L. Pneumophila ?

= B BFEBHEGEE 462 pp365-76, 2018



N Ny 3 - hE =
BNDOL O R TERREERFREEH &t
#9508 U FDEEEFHDH
BE
F E4 &% R R B OHEEESS ECEH
ERIEFD =D AENE
2005 JILoT— DO UHETE & 55 10 LpSG1
2005 HE RHIEERR A ENE 82 23 LpSG1
2006 ARAL Y DB ES NS 146 0 LpSG1
2006 xE Lo v —HeE% mins (EER=X) 118 5 0 LpSG1
2007 =D BT O 47k 55 18 1K 130 45 LpsGl
EEHKMEB TS Y

2009-2010 KA Y k AENE 64 5 LpSG1
2012 EE IT4VN\FRRERMR AEIE? 84 53 3  LpSG1
2012 hr+45 EHBAAEL AENE 182 13  LpSG1
2012 KE RTIL EK, ¥J— 114 11 3 LpSG1
2013 KAy Ti5. FT/KNEE AHEIEh 159 78 1 LpSG1
2014 RIL AL Ii5 A ENE 403 377 14  LpSG1
2015 KE RTIL AR 138 16  LpSG1
2015 *E et E% tamItaK TR 54 13

2015 ARA Y NS 558 278 4 LpSG1
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BARDOL SARSAEDERBIREEFIDRREIR, 1980F-2018%38

PG @R B =L
AN@axlm 22 1 0 23 (70)
BANE 2 0 1 3 (9)
fa/k/famk 0 0 2 2 (6)
IEZs 0 1 0 1 (3)
EERFERE 1 0 0 1 (3)
ANEAH 0 3 0 3 (9)
a3 25 (76) 5 (15) 3 (9) 33 (100)
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RIEEE - 7/

oM. RommECEE w8 Demm o
ERFZK 7 8 15 (56)
BANE 2 2 1 1 6 (22)
EEAOE 2 2 (7)
R 1 1 ()
IE7K 1 1 (4)
A<BH 1 1 2 (7)
a5t 124 11@) 2 2 27 (100
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Neonatal Sudden Death Due to Legionella Pneumonia Associated with
Water Birth in a Domestic Spa Bath
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Legionella pnenmophila serogroup 6 was detected from postmortem lung tissue.
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CASE REPORT

In June 1999, a 3.5-kg baby girl was born after a 42-week
gestation period in a bathtub that employed the ever-ready
system in her home by water birth delivery in the absence of
doctors and midwives. The mother had no health problems
during her pregnancy. The midwife arrived 15 min after the girl
was born. The baby was normal at that time, but she developed
a fever and jaundice on day 4. She was admitted to a private
obstetrics-gynecology hospital and received phototherapy. The
following day the baby left the hospital, because fever had
decreased and jaundice had disappeared. On day 7 the baby
had recurrent symptoms of fever and vomiting, although she
drank milk well that night. At noon on the next day the baby
showed sudden apnea and was transported to our emergency
room with cardiopulmonary arrest. She could not be resusci-
tated.
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Legionella micdadei. The homogenate was added to wells on
glass slides, air dried, and processed for immunofluorescence
microscopy. The specimen was positive only with an antiserum
to L. pneumophila serogroup 6. Numerous rod-shaped bacteria
in macronhares of pulmonary nodular lesions were also
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