Lessons from the field

Establishing an early warning alert and response network following
the Solomon Islands tsunami in 2013

Augustine Bilve,? Francisco Nogareda,® Cynthia Joshua,‘ Lester Ross,© Christopher Betcha, Kara Durski,?
Juliet Fleischl® & Eric Nilles®

Problem On 6 February 2013, an 8.0 magnitude earthquake generated a tsunami that struck the Santa Cruz Islands, Solomon Islands,
killing 10 people and displacing over 4700.

Approach A post-disaster assessment of the risk of epidemic disease transmission recommended the implementation of an early warning
alert and response network (EWARN) to rapidly detect, assess and respond to potential outbreaks in the aftermath of the tsunami.

Local setting AlImost 40% of the Santa Cruz Islands’ population were displaced by the disaster, and living in cramped temporary camps
with poor or absent sanitation facilities and insufficient access to clean water. There was no early warning disease surveillance system.
Relevant changes By 25 February, an EWARN was operational in five health facilities that served 90% of the displaced population. Eight
priority diseases or syndromes were reported weekly; unexpected health events were reported immediately. Between 25 February and
19 May, 1177 target diseases or syndrome cases were reported. Seven alerts were investigated. No sustained transmission or epidemics
were identified. Reporting compliance was 85%. The EWARN was then transitioned to the routine four-syndrome early warning disease
surveillance system.

Lesson learnt It was necessary to conduct a detailed assessment to evaluate the risk and potential impact of serious infectious disease
outbreaks, to assess whether and how enhanced early warning disease surveillance should be implemented. Local capacities and available
resources should be considered in planning EWARN implementation. An EWARN can be an opportunity to establish or strengthen early
warning disease surveillance capabilities.

Abstracts in LS5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

On 6 February 2013, an 8.0 magnitude earthquake generated
a three-metre tsunami that struck the remote Santa Cruz Is-
lands (population 11578, 2009 census)' in the south-eastern
Solomon Islands. The tsunami destroyed or damaged 1168
homes, severely damaged or destroyed water sources, and
disrupted sanitation facilities. Ten people were killed and over
4700 were displaced.”

Despite debate over the magnitude of epidemic risk in
the post-disaster setting,’~ increased communicable disease
transmission has been well documented. Thus, it is recom-
mended that a detailed assessment to quantify epidemic
risk be quickly conducted, after acute life-saving and initial
rapid-assessment activities. If indicated, based on the findings
of the risk assessment, a post-disaster early warning alert and
response network (EWARN) should be implemented to rapidly
identify and control disease epidemics.

Given the potential for enhanced disease transmission,
the Solomon Islands Ministry of Health and Medical Services
requested assistance from the World Health Organization
(WHO) to assess and, as necessary, mitigate post-disaster
epidemic risk. On 19 and 20 February 2013, a joint, on-site
Ministry of Health and Medical Services and WHO assessment
identified multiple post-disaster conditions that increased the
risk of an epidemic, and recommended implementation of a
post-disaster EWARN. We describe here the implementation,
monitoring and results of the Santa Cruz Islands post-disaster
EWARN, and key lessons learnt.

Approach
Epidemicrisk assessment

The post-disaster risk assessment identified several factors that
increased the risk of epidemic disease transmission. These included
limited access to clean water, poor sanitation, high population den-
sity in displaced camps, living in bush, scrub and muddy environ-
ments, and increased exposure to disease vectors.’ The increased risk
ofan epidemic and the absence of early warning disease surveillance
were the key findings when considering EWARN implementation.

Development of strategy

Senior provincial medical and public health staff worked closely
with a WHO epidemiologist to develop an EWARN strategy and
implementation plan. The objective was to establish a simple and
streamlined surveillance network to assure timely identification
of and response to potentially serious disease epidemics. A cha-
otic post-disaster setting and substantially reduced resources
precluded comprehensive disease monitoring. Given the local
context and limitations, simplicity was considered essential
for successful implementation and operation of the EWARN.

Reporting sites

Criteria for EWARN site selection included proximity to
displaced people and catchment population, and communica-
tion capabilities, including mobile phone network, long-wave
radio or road connection to the EWARN coordination centre
based at the provincial hospital. Five health facilities were

¢ Ministry of Health and Medical Services, Lata, Temotu Province, Solomon Islands.

® Emerging Disease Surveillance and Response, World Health Organization, Providence Plaza (Level 4), Downtown Boulevard, Suva, Fiji.

¢ Ministry of Health and Medical Services, Honiara, Solomon Islands.
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selected: the provincial hospital, three
health centres and one nursing station,
all of which had reliable communica-
tion capabilities. The estimated EWARN
catchment population was 8000 people,
and itincluded 90% of the 4700 who had
been displaced.

Selection of diseases

Eight target diseases and syndromes
were selected based on severity (life-
threatening or potentially life-threaten-
ing), transmission potential (epidemic
or possible epidemic capacity) and rel-
evance to the post-disaster setting (pres-
ent or likely present), as described in the
post-disaster risk assessment.® Target
diseases included malaria, suspected
dengue and suspected scrub typhus;
target syndromes included influenza-
like illness, watery diarrhoea, bloody
diarrhoea, acute fever and rash, and
prolonged fever. A case definition was
established for all target diseases and
syndromes (for more information con-
tact author). In addition, event-based
surveillance collected ad hoc informa-
tion on health events or potential risks
to health, including unexpected deaths,
clusters of unusual or severe disease,
chemical spills, and bird, fish or animal
die-offs.

Defining alerts

An alert was defined as “an increase in
number of cases of a specific disease or
syndrome beyond what was expected
for that reporting site, based on trends
in weekly target diseases and standard-
ized thresholds.”” Site-specific thresh-
olds based on historical data could not
be calculated because of the absence
of pre-disaster surveillance data. Any
unexpected event reported through the
event-based surveillance was treated as
an alert.

Implementation

Between 21 and 24 February 2013, a
joint Ministry of Health and Medical
Services and WHO team implemented
the EWARN. A senior public health
nurse was identified as the EWARN
coordinator, responsible for data col-
lection, alert verification, monitoring
and response coordination. Two-hour
trainings for all Ministry of Health
and Medical Services staff involved in
the EWARN were conducted at each
of the five EWARN sites to review the
target diseases and syndromes, case
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definitions, criteria for unexpected
events, data collection forms, report-
ing procedures and timelines. A local
outbreak response team - comprising
nursing, health promotion, logistics,
and environmental health staff - was
established. Also, a half-day training was
conducted on EWARN alert verification,
and on how to perform investigations
and implement rapid control measures.
Challenges to EWARN implementation
were largely transportation-related; that
is, they were related to difficulties in ac-
cessing the rural health facilities due to a
shortage of available vehicles, competing
priorities in the post-disaster phase or
a lack of the fuel for the outboard mo-
tors needed to visit the northern and
eastern villages and health facilities that
are remote and accessible only by sea.
These challenges were resolved by the
provincial nursing director, the most
senior Ministry of Health and Medical
Services staff on the Santa Cruz Islands,
who had the authority to identify and
release the necessary resources.

Data procedure

Cases that met the case definition for a
target disease or syndrome were strati-
fied by age (less than 5 years, 5-14 years
and more than 14 years of age), and
recorded on a tally sheet and line list.
Surveillance data were communicated
weekly via the EWARN coordinator
to the Ministry of Health and Medical
Services National Surveillance Unit in
the capital Honiara, which analysed
data and monitored for (and assured
verification of) any alert. Any unusual
or unexpected event was immediately
reported to the EWARN coordinator.

Surveillance outputs

Between 25 February and 19 May 2013
(after 12 weeks of EWARN operations), a
total of 1177 target diseases or syndrome
cases were registered from a total of 5323
estimated consultations. Influenza-like
illness was most commonly reported
(626 cases, 11.8% of consultations) fol-
lowed by watery diarrhoea (171 cases,
3.2%), malaria (94 cases, 1.8%), acute fe-
ver and rash (90 cases, 1.7%), prolonged
fever (90 cases, 1.7%), suspected dengue
(57 cases, 1.1%), suspected scrub typhus
(32 cases, 0.6%) and bloody diarrhoea
(17 cases, 0.3%); the remainder of the
consultations (4146, 77.9%) were for
other causes.

Seven alerts were generated, verified
and, as necessary, investigated: watery
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diarrhoea (2 alerts), bloody diarrhoea
(1 alert), acute fever and rash (1 alert),
prolonged fever (1 alert), suspected den-
gue (1 alert) and influenza-like illness (1
alert). No unusual or expected events
were reported through the event-based
surveillance. Alerts were verified by ask-
ing the relevant health-care providers to
confirm the data and provide additional
information on clinical features, disease
severity, and whether the number of
new cases was increasing or decreasing.
Verified alerts with evidence of ongoing
transmission were investigated by the
EWARN outbreak response team. The
dengue-like illness alert was a report-
ing error. Of the six verified alerts, four
events were isolated and the rate of
new cases returned to baseline without
intervention. The two remaining alerts
required the investigation team to be
dispatched and control measures imple-
mented. None of the alerts progressed
to sustained transmission; therefore,
no laboratory samples were collected
by the investigation teams. Fifty-one
weekly reports were received (51/60,
85% reporting compliance) within 24
hours of the weekly reporting deadline.
The remaining nine reports (15%) were
not received.

Discussion

We implemented an EWARN that
included indicator and event-based
surveillance components two weeks
after an earthquake and tsunami, despite
limited human, medical, laboratory and
logistical capacities; a remote setting;
and a challenging post-disaster con-
text. Several alerts were reported and
investigated, but none led to sustained
transmission. In May 2013, a repeated
risk assessment found a decreased
risk of epidemic transmission. On 20
May, the EWARN was transitioned to
a four-syndrome early warning disease
surveillance system that aligns with
the Solomon Islands and Pacific Syn-
dromic Surveillance Systems.® These
systems monitor influenza-like illness,
diarrhoea, acute fever and rash, and
prolonged fever plus any unexpected
or unusual event with potential health
implications.

One limitation of the EWARN was
an absence of baseline surveillance data
to establish alert thresholds (weekly
trends and existing standard reference
materials were used instead). Another
limitation was that site-selection criteria
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Box 1.Summary of main lessons learnt

A detailed assessment to evaluate the risk and potential impact of serious infectious
disease outbreaks is necessary to assess whether and how enhanced early warning disease

surveillance should be implemented.

Local capacities and available resources should be considered in planning EWARN

implementation.

An EWARN can be an opportunity to establish or strengthen early warning disease

surveillance capabilities.

EWARN, early warning alert and response network.

may have introduced an unintended
bias that systematically recruited sites
at higher or lower risk of outbreaks. For
example, sites and communities with
reliable communication may have better
water and sanitation infrastructure that
would in turn systematically decrease the
risk of enteric disease outbreak in those
communities. Also, the EWARN did not
capture all affected populations, and lo-
calized outbreaks may have been missed.

Certain post-disaster features (e.g.
population displacement, crowded liv-
ing conditions, limited clean water and
poor sanitation) increase the risk of an
epidemic.””'* Hence, an assessment is
necessary to quantify the risk and, as
appropriate, guide mitigation interven-
tions. Important factors when consider-
ing EWARN implementation include
magnitude of epidemic risk, existing ca-
pacity to identify and respond, and avail-
able resources. Post-disaster environ-

ments are usually resource-scarce; thus,
any activity should consider resource
implications. Immediate post-disaster
environments are typically dynamic,
with ongoing population movement and
changes in epidemic risk characteristics
(including water quality and quantity,
hygiene, sanitation and access to health
care). Therefore, the timing of a risk as-
sessment has implications for estimation
of the risk of an epidemic and consider-
ation of risk mitigation.

Given the substantial human, mate-
rial and financial resources mobilized
in a disaster response, it is important to
link post-disaster activities to long-term
development goals. EWARN systems, as
one element of a disaster response, are
well suited to building or strengthen-
ing sustainable early warning disease
surveillance and response, and thereby
help countries meet their International
Health Regulation obligations to achieve
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and maintain essential surveillance and
response capacity.”” As with all surveil-
lance systems, ongoing monitoring,
assessment, feedback and training is
necessary to assure sustainability.

We learnt several lessons that will be
useful when considering post-disaster
early warning disease surveillance
(Box 1). First, promptly conducting a
detailed assessment to evaluate the risk
and potential impact of serious infec-
tious disease outbreaks is necessary
to assess whether and how enhanced
early warning disease surveillance
should be implemented. Second, local
capacities and available resources should
be considered in planning EWARN
implementation. Finally, an EWARN
can be an opportunity to establish or
strengthen sustainable early warning
disease surveillance capabilities. No
pre-earthquake disease surveillance
was operational on the Santa Cruz
Islands. However, the EWARN estab-
lished a surveillance infrastructure and,
after three months of operation, it was
smoothly transitioned, with minimal ad-
ditional financial or material resources,
into the routine Solomon Islands Syn-
dromic Surveillance System.

Competing interests: None declared.
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Résumé

Etablissement d’un réseau d'alerte et d'intervention rapides aprés le tsunami des iles Salomon de 2013

Probléme Le 6 février 2013, un séisme de magnitude 8,0 a provoqué
un tsunami qui a frappé les Tles Santa Cruz, aux lles Salomon, tuant 10
personnes et déplacant plus de 4700 autres.

Approche Une évaluation apres la catastrophe du risque de
transmission de maladies épidémiques a recommandé la mise en ceuvre
d'un réseau d'alerte et d'intervention rapides (EWARN) pour détecter,
évaluer et répondre rapidement aux épidémies potentielles pouvant
survenir apres le tsunami.

Environnement local Prés de 40% de la population des Iles Santa Cruz
a été déplacée parla catastrophe et a vécu dans des camps temporaires
exigus avec de mauvaises installations sanitaires, voire sans installation
sanitaire, et un acces insuffisant a l'eau potable. Aucun systeme de
surveillance des maladies et d'alerte rapide n'existait au préalable.
Changements significatifs Le 25 février,un EWARN était opérationnel
dans les 5 établissements de santé qui desservaient 90% de la
population déplacée. Huit maladies ou syndromes prioritaires étaient

signalés chaque semaine et les cas de déces imprévus étaient signalés
immeédiatement. Entre le 25 février et le 19 mai, 1777 cas de maladies
ou syndromes cibles ont été signalés. Sept alertes ont fait l'objet d'une
enquéte. Aucune transmission ou épidémie durable n'a été identifiée.
La conformité des signalements était de 85%. 'EWARN est ensuite passé
ensuite au systéme de routine de surveillance des maladies et d'alerte
rapide pour quatre syndromes.

Lecons tirées Il était nécessaire de mener une analyse détaillée pour
évaluer le risque et l'impact potentiel des épidémies de maladies
infectieuses graves, pour évaluer si et de quelle fagon un systeme de
surveillance des maladies et d'alerte rapide devait étre mis en ceuvre.
Les capacités locales et les ressources disponibles doivent étre prises
en compte dans la planification de la mise en place de 'EWARN. Un
EWARN peut étre loccasion détablir ou de renforcer les capacités de
surveillance des maladies et d'alerte rapide.

Pesiome

Co3paHue cuctembl paHHero npeaynpeXaeHus n oTBeTHbIX mep nocie uyHamu 2013 roga Ha CONOMOHOBbBIX

OcTtpoBax

Mpo6nema 3emneTtpaceHve marHnTyaon 8,0 6anna, npowvsollesiiee
6 despana 2013 rofa, BbI3BaNO LyHaMyl, KOTOPOe OOPYLINIOCh Ha
octpoBa CaHTa-Kpyc 1 ConoMoHoBbl OCTpOBa, B pesyssrate yero
norun6mo 10 yenosek 1 ocTanock 6e3 Kposa bonee 4700 yenosek.
Mopxop o pesynbTatam OLIEHKM prCKa pacnpoCTpaHeH!a SMMAeMnI
3ab0neBaHwi ObINO PEKOMEHAOBAHO Peann30BaTh CUCTEMY PAHHETO
npenynpexaenva 1 oteeTHbIX mep (EWARN) ¢ uenbto ObICTporo
BbIABNEHNSA, OLEHKM 1 pearnpoBaHnA Ha MOTEHLMabHbIE BCMbILLIKM
3a00neBaHWit B 30HE IMKBUAGLMN NOCNEACTBIN LiyHaMU,

MectHble ycnosusa Noutn 40% HaceneHna octposos CaHTta-Kpyc
OCTanoch 6e3 KPoBa B pe3ysnsTaTe CTUXUIAHOTO OeICTBUA U XKNBET B
CTECHEHHbIX BPEMEHHbIX flarepsx C MIOXMMM UK OTCY TCTBYIOLMI
CaHUTAPHO-TEXHUYECKNMM COOPYXKEHVAMU U HEJOCTaTOUYHbIM
HanMuem YncTor BoAbl. [1py ToM OTCYTCTBOBaNa C1CTeMa paHHero
npenynpexaeHya an1aHaa3opa.

OcyLuecTBNEHHble NepeMeHbl [10 COCTOAHMIO Ha 25 deBpana cucTema
EWARN pectsoBana B NATV MEAULIMHCKINX YUPEXLEHWAX, KOTOPbIE
obcnyxmeany 90% XMBYLLEro BO BPEMEHHbIX Narepax HaceneHus.
B pamkax 3TON cucTembl exxeHeAenbHO COO0Wanoch O BOCbMM
NPUOPUTETHBIX 3a60NEBAHMAX UV CUHAPOMAX; O HEOXKMAAHHbIX

COOBITVAX, CBA3AHHbBIX CO 3[]0POBLEM, COODLLIANOCH HEMEANEHHO.
B nepnop ¢ 25 dpeBpana no 19 mas 6bi10 coobuieHo o 1177
3360MeBaHVIAX UM CUHAPOMAX, 33 KOTOPbIMM BENOCh HabtoaeHVe.,
CeMb 13 3TUX NpeaynpexaeHunit beino nccneposaro. Mpu 3tom
He Oblf10 BbIABNEHO HWU OAHOMO CAlyyasa YCTOWMUMBOW Nepefaum
3ab0neBaHviA U snuaemmnm. BbinonHeHve TpeboBaHuii No oTnpaBke
npenynpexaeHnii coctasnno 85%. 3atem cructema EWARN Obina
npeobpa3oBaHa B CUCTEMY PAHHETO MpedynpexaeHnsa TekyLlero
3NWAHAA30Pa Ha OCHOBE YeTbipeX CUMITOMOB.

BbiBogbl [oTpeboBanach AeTanbHaa OUeHKa CTerneHu prcka U
MOTEeHLIMANbHOrO BO3AENCTBIISA CePbEe3HbIX BCMbILLEK MHOEKLIMOHHbIX
3aboneBaHWi, a TakKe TOro, HaCKOMIbKO HeOOXOAMMA YCHIeHHas
cUcTemMa paHHero npeaynpexaeHnsa 1 Kaknum 00pasomM oHa A0/MKHa
6bITb peanvsosaHa. lNnaHvpys conarne cuctemsl EWARN, cnenyeTt
NPVHUMATb BO BHUMaHME MeCTHble BO3MOXHOCTIL 1 UMetoLmneca
pecypcbl. Ha ocHoge cnctembl EWARN MoxeT ObiTb peann3osaHa 1w
paclmpeHa c1ucTeMa anuaHaa3opa no paHHeMy npesynpexaeHuio
0 3ab0neBaHmsAX.
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Resumen

Establecer una red de alerta y respuesta temprana tras el tsunami de las Islas Salomén de 2013

Situacion El 6 de febrero de 2013, un terremoto de magnitud de 8,0 dio
lugar a un tsunami que azotd las islas Santa Cruz, en las Islas Salomon,
que causo la muerte de 10 personas y desplazé a mas de 4700.
Enfoque Una evaluacién posterior a la catastrofe sobre el riesgo de
transmision de enfermedades epidémicas recomienda la aplicaciéon
de una red de alerta y respuesta temprana (EWARN) a fin de detectar,
evaluary responder rapidamente alos posibles brotes de enfermedades
araiz del tsunami.

Marco regional La catastrofe desplazé a casi el 40% de la poblacién
de las islas de Santa Cruz, la cual vive en campamentos temporales
abarrotados con instalaciones sanitarias deficientes o inexistentes e
insuficiente acceso al agua potable. No se disponfa de un sistema de
vigilancia de enfermedades para la alerta temprana.

Cambios importantes £l 25 de febrero, un EWARN entr6 en
funcionamiento en cinco centros de salud que atendian al 90% de la
poblacién desplazada. Cada semana se notificaron ocho enfermedades

o sindromes prioritarios, por otro lado, los eventos de salud inesperados
se comunicaron de inmediato. Entre el 25 de febrero y el 19 de mayo,
se notificaron 1177 casos de enfermedades o sindromes diana.
Se examinaron siete alertas. No se identificaron transmisiones o
epidemias prolongadas. El cumplimiento de las notificaciones fue del
85%. Posteriormente, el EWARN se transfirié al sistema de vigilancia
sistematica de enfermedades para la alerta temprana de cuatro
sindromes.

Lecciones aprendidas Fue necesario realizar una evaluaciéon completa
para evaluar el riesgo y el impacto posible de brotes de enfermedades
infecciosas graves, asi como evaluar siy cémo debe aplicarse una mejor
vigilancia de enfermedades para la alerta temprana. Debe considerarse
la capacidad local y los recursos disponibles en la planificacion de la
ejecucion del EWARN. Un EWARN puede representar una oportunidad
para establecer o reforzar la capacidad de vigilancia de enfermedades
para la alerta temprana.
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