3 How to determine the morbidity status
in a disaster area

Use of surveillance



Surveillance is ...

... the ongoing systematic collection, analysis, and
interpretation of health data essential to the planning,
implementation, and evaluation of public health practice,
closely integrated with the timely dissemination of these
data to those who need to know. The final link in the
surveillance chain is the application of these data to

prevention and control. (CDC 1986)



With the conventional surveillance system collapsed,
what should we do to determine the morbidity of
infectious diseases?

* Focus on high-risk diseases (expected ones)!

- Diseases surveillance (confirmed by testing) or
Syndromic surveillance (no tests required)

* What should we consider for unexpected infections?
- Infections brought in from outside

- Secondary disasters (e.g., floods after an earthquake)



Use of surveillance for outbreak detection

Indicator-based surveillance (IBS)
* |Indicators of health conditions that have been considered of higher priority

based on risk assessment are compared with the baseline data to detect

abnormal events (outbreaks).
- Disease surveillance (cases are reported after confirmed by testing)

- Syndromic surveillance (no need to wait for test results)

Will be reported as “### (number) patients with XXX (disease) emerged.”

Event-based surveillance (EBS)
* A wide variety of information are organized and confirmed in a systematic

manner to assess the event.
- Alternatively called “rumor surveillance” (as the information gathered

can be rumors and informal)
- Applicable to unexpected events.

Will be reported as “Something strange seems to be happening.”

Information > Confirmation 5 Rapidrisk > Required action
(Outbreak verification) ~ assessment (Countermeasurg)



Actually, the concept of event-based surveillance is not new to us.

Information> Confirmation 5 Rapidrisk > Required action

(Outbreak verification) ~ assessment (Countermeasure)

Report to the Ascertain a crime  Investigate the Arrest of the

police crime criminal

Report to the Confirm food Inspect the Suspend the

health center poisoning restaurant business

Report to school Confirm bullying Administer an Reconciliate and
interview, etc. prevent recurrence

Report to ICT Confirm a hospital- Conduct an Implement effective

acquired infection epidemiological infection control

investigation measures

Further application is expected in:

- response to various situations emerging in shelters after a major disaster,
- response to situations emerging during mass gathering,

- measures against bioterrorism, etc.
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Roles of international organizations
after a major natural disaster

Start of assistance from international organizations etc.
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Conceptual flow of international emergency assistance
after a major disaster
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Conceptual flow of international emergency assistance
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~ Assess the risk of infectious diseases. 1 ST
- What is the original prevalence of infectious diseases?

- What characterize the disaster and when (season) did it occur?
- How hygienic is the shelter?

- What is the immunization coverage in the region?

Where and how many are the victims?
- How large the affected population?

- Where are shelters located?

System of testing
- Test items

- Where are they available? = - /ho will report what and when?

- How the results will be published?




Outpatient Mortality and Morbidity
Weekly Surveillance (OMMWS)

Objective

Analyze the morbidity and mortality in 14 districts of Aceh and apply
the results to benefit early detection of outbreaks and the assessment of
various operations that require response in the context of public health.

Conditions subject to infection surveillance 3yndrome surveillance
Disease surveillance

Acute watery diarrhea
Bloody diarrhea

Malaria (confirmed cases)
Other fever above 38°C

Measles (including suspected cases)
Acute respiratory infection

Acute jaundice syndrome
Meningitis

Mode of reporting

- In paper or by e-mail
- Data from Monday through Sunday are reported every next Monday.
- To registered medical institutions (national and international NGOs,

international organizations, etc.)
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Dizease specific morbadity and mortality indicators (weekhr surveillance reports)

k 0-4 years 5 years and + Total
Diseases
Cases Deaths Cases Creaths Cases Deaths
Acute watery diarrhoea 85 0 148 0 234 0
Bloody diarrhoea 1 0 7 0 8 0
Confirmed malaria 0 0 40 0 40 0
Week 14 Other fever above 38° 64 0 133 0 197 0
Measles 2 0 3 1 5 0
Acute respiratory infection 161 0 535 i) 636 0
Acute jaundice syndrome 0 0 2 0 2 0
Meningitis 0 0 ] 1] 0 0
Acute watery diarrhoea 61 0 1i2 0 173 0
Bloody diarrhoea 0 0 4 0 4 0
Confirmed malaria 2 0 21 0 3 0
Week 15 Other fever abowe 38° 28 0 Bl 0 29 0
Measles 4 0 5 0 o 0
Acute respiratory infection 28 0 237 0 325 0
Acute jaundice syndrome 0 0 1 0 1 H
Meningitis 0 0 0 ] 0 0
Acute watery diarrhoea 33 0 136 ] 191 0
Bloody diarrhoea 4 0 9 0 13 0
Confirmed malaria L] 1 ] 316 ]
Week 16 Other fever above 38° 41 0 35 0 26 0
Measles 5 0 7 0 12 0
Acute respiratory infection 87 0 235 0 i 0
Acute jaundice syndrome ] 0 1 0 | i
Meningitis 0 0 0 0 0 0
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Reported cases are just the tip of the iceberg!

Added cases that were reported late
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Considerations for OMMWS data analysis

 Medical support team

* The number of medical teams, the scale and contents of their operation
may change.

« The mode of operation (mobile or stationary) varies from team to team.
* Affected by VIP visits and media interviews.

* Reports often come late.

* Affected population
* Regional morbidity may change with movement of evacuees.

* “Doctor shopping” by relatively mild person causes double or triple
counts of cases.

 Some people are reluctant to see doctors until symptoms reach a certain
level.

It is difficult to recognize the sign of outbreak.






3 How to determine the morbidity status
in a disaster area

e Use of surveillance

* Use of Sumatra Tsunami Disaster experience into
the Great East Japan Earthquake.



Taking advantage of lessons learned from Sumatra Tsunami Disaster

e For early detection of outbreaks,

- Directly capture the ongoing morbidity status in shelters is
more important than analyzing medical practice data;

- reporting daily is more effective than reporting weekly; and

- itis necessary to seek reliable informants.

* To keep and encourage people’s motivation to participate in a
surveillance program, there should be

- immediate feedback of data and

- timely support for infection control measures.
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DSOD: Daily surveillance for outbreak detecting

DSOD is a system for conducting an infection surveillance to identify signs
of infectious disease outbreak in shelters after the Great East Japan

Earthquake and to support the initial response for infection control measures.

Infection Control Assistance Team of Iwate (ICAT)

= ‘ - _—

ICAT is an infection control team of
Iwate Prefecture.

It is a volunteer team organized
under the leadership of Dr. Shigeru
Sakurai of Iwate Medical University,
involving ICD, ICN, ICMT, and BCICPS of
prefectural hospitals.

ICAT was later commissioned with an
infection control measures business by
Iwate Prefecture.
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DSOD Overview

Tohoku Infection Control Network

(Tohoku Univ. \

- Miyagi Pref. - Infection Control Laboratory Diagnosis
Government 5 Advice | Fukushima Pref. Univ.
- Fukushima Pref. - Infection Control/Clinical Testing
_ lwate Pref. - Iwate Med. Univ.
_ - Infection Control Measures Room
v - Aomori Pref. Qomori Pref. Central Hospital /
Shelter ]
Academia |Cooperation
_ 1
NPO
NDMC Research Institute
Temporary GSDF
. Public Health
clinics Unit

Industry

NTT docomo

GPS company
Pasco

Galaxy Tab

Web application 62



Syndrome categories

0O N oo »n pH

Acute gastrointestinal syndrome - - - Norovirus infection, infectious gastroenteritis,
Staphylococcus aureus food poisoning, campylobacter
enteritis, vibrio enteritis, EHECO157, dysentery and cholera

Acute respiratory syndrome -+ Common cold, influenza, and legionellosis

Acute rash/mucous/hemorrhagic syndrome - - - Measles, rubella, scrub typhus,
pharyngoconjunctival fever, A streptococcal infection, hand-
foot-and-mouth disease and epidemic keratoconjunctivitis

Acute neurological/muscular syndrome - - - Tetanus, meningitis, etc.

Skin/soft tissue infection - -+ Gas gangrene, Vibrio. vulnificus infection and scabies

Acute jaundice syndrome - -+ Hepatitis and leptospirosis

Non-specific syndrome --- Influenza and scrub typhus

Death

Season + Tohoku + Tsunami-affected population
(Time) (Place) (Person)
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Infection surveillance and control activities using a smartphone

Shelter
Use a smartphone to
input the number of
syndromes (younger
than 5 and 5 and older).
Similar to school surveillance for flu. Epidemic. \
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PASCO server

Data are updated
daily per shelter

1
=
|
(]

Send info

e

hare info

Information is collected/analyzed.
Data are updated 3 times and
released on the Google Map.
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Infection control activities at shelters by ICAT based on DSOD

National Defense

Medical College

Analyze DSOD results
ICAT

Rikuzentakata

lwate Med. Univ.
lwate Pref. Office

Dispatch ICAT teams

ICAT |CAT Infection control activities

Kamaishi Miyako

Report on activity results
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Kamaishi-Otsuchi ICAT Activity Report (June 23, 2011)
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Infectious diseases important in shelters
after the Great East Japan Earthquake

1 Norovirus infection
2 Influenza

3 Acute respiratory syndrome (including dryness, coldness, asthma,
and allergies)

- Hand-foot-and-mouth disease

- Tetanus (which took a toll of 9/19,000 lives) = 0.047 points
In Indonesia it took a toll of 106/221,000 lives = 0.048 points

- Legionellosis
- No cases have been reported of acute jaundice syndrome (as

of August 16)



Preparations made by local governments
after the Great East Japan Earthquake

* |wate Prefecture

- October 2012, Iwate Infection Control Assistance Team (ICAT) was made permanent.
* Tokushima Prefecture

- February 2014, “Tokushima disaster infectious disease special team” was organized.
* Hiroshima Prefecture

- March 2018, “Hiroshima infectious disease medicine assistance team” was set up.
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3 How to determine the morbidity status
in a disaster area

Use of surveillance

Use of Sumatra Tsunami Disaster experience in the
Great East Japan Earthquake

Event-based approach



Concepts of infection risk assessment

1. Current number of patients

2.

\
Are there a significant number of patients?
Severity at the time of injury/ illness
Is the disease severe?
Availability of countermeasures o
Are effective control measures available? ™

Availability of response capacity

Is the response capacity sufficient?

Exposure to the source of infection
Is the population still exposed to the infectious agent?

Presence of susceptible individuals
Is the susceptible population large?

Impact on
public health

\ Probability of

an epidemic




Event reported*

Box A

Is further exposure
likely to take place? &
Is the population
susceptible to disease

WPRO’s algorithm for rapid risk assessment

(Algorithm Combining Probability and impact)

Are a significant
number of people
currently affected?

Box F

Box B Is disease severity

mioderate to high?

6

Would a high
number of cases be
expected in future?

8

Are current capacity
and control measures
in place?

A

Are current capacity
and control measures

Box D in place?
Is disease severity
high?
ﬁ Box F
BoxEl  are cases likely to Are current capacity
present to healthcare and control measures
@ in place?

in guick succession?

*This process should be completed separately to identify risk level for sub-populations considered to have high

Mo
o7 unknown

Yes

Mo

risk behaviours (e.g. drug use) &/or characteristics (age, pregnancy, co-morbidities)

Level of risk

Level of management

Perception

Low Risk

Moderate
Risk

High Risk

*Normal protocols sufficient
to meet needs of event
sBusiness as usual

sCurrent protocols may not be
sufficient for this event
*|nform management at one
level higher than ‘normal’
sSpecify roles and
respansibilities for staff
s|ntroduce specific control
measures (and enhanced
surveillance lab, epi, clinical,)

+| pcal capacity surpassed
requiring mext leval of
government to assist

s|nform management at one
lewel higher than ‘moderate’
sEstablish command and
control structure

sControl measures with
significant conseguences may
be needed (e.g. school closure)

Very High
Risk

=L ocal capacity overwhelmed
reguiring highest level of
government to assist
(perhaps international)
s|nform top leve! of
management

sActivate Emergency
Operations Centre

sConsider high conseguence
control measures (e.g.

seqtainmani,

Identify
known
or

potential
community

and
political

sensitivities

if high sensitivity or
igh interest in event,
esponse may reguire

increased speed of
nformation release

different messages to
ifferent people

SUMgE OF re-purpose
ersonnel and skill sets|
r risk communicationy

more time




Significance on public health assessed by risk matrix (5 levels)

Low Low Moderate

Are effective
treatments and No
" control measures \ 5 | Moderate High High Very high
AY available?
§ Are a Ao‘"
Yes i
o significant . thhi;r:;ase Are effective No 4 | Moderate Moderate High High
g nhumberof =" nfoctious? [ | treatments and
21 people control measures
O Currently NO aVa”able?
> affected? J’es
-g o 3 Low Moderate Moderate High
o o
ot Are effective
(@) treatments and
>5 control measures
) available? v,
QL Ves es 2 Low Low Moderate | Moderate
23
= @
N
. Are effective
: Is the disease
Is disease treatments and

highly trol
infectious? No control measures Yes

severity high?
No available?

>

2 i

No No No Yes
Is further In the population Is the disease
Reproduced from ECDC’s Operational guidance exposure likely? ——— highly highly
on rapid risk assessment methodology ] VYes susceptible? ] Yes infectious?

http://ecdc.europa.eu/en/publications/Publications/1108 TED_Risk_Asses

sment Methodology Guidance.pdf PrObablllty Of an epidemic ina regi0n72



http://ecdc.europa.eu/en/publications/Publications/1108_TED_Risk_Assessment_Methodology_Guidance.pdf
http://ecdc.europa.eu/en/publications/Publications/1108_TED_Risk_Assessment_Methodology_Guidance.pdf
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Infectious diseases requiring attention based on risk
assessment (2016 Kumamoto Earthquake-related

« April 28,1016 Risk assessment table (as of April 28)

Risk score 3 infectious diseases/symptoms

* Acute respiratory infectious diseases

* |Influenza/flu-like diseases

* |nfectious gastroenteritis

* Wound-related skin/soft tissue infections
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Risk assessment using NIID’s risk assessment table
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Possibility of Impact on
regional public health
epidemic infrastructure

Categories by source and

Comprehensive

R Ark
risk assessment

route of infection
BHTOBEREICHESREE

RSV LARSEOEFHEITETERTSHLS, BRATORERENABRTLEIREIRINEETL. A
S (TR SR B 3 2 3 8- EEOEHLEREEE-SRTOFHCEETE, Lo IBRFE e —EEROTEEIEEHNTE
o e ; . LS, AhERMESOERICEVRETHIRINHYEREZEETILBLHS,

EEN GO R IDE CLi ML 1E M AR Chant, |IEIRTE CLRP C B BAH Tl A 3% 0 CRIRE

AU TINIF A TINI FRESR 3 2 3 ATV I IR ERDRE BN BETHE.
: REUAZEDT LLBGL . BACENE LB R E BRI P BB Ths. ARFOEREDEEIE. B

L1 1 2 1 AR EETHS,

KF/ R B R

FRF C/O A LARREORERHESNTHY. ERR R BRME S F o BB 508 1L A
BR it R & R _ DEBIEFLELES BRACS T SEREEEEORESLCERHEADYRIZEL. B - FHORE
(HETEYHE HILERS SO 8=— FR AR 3 2 3 KA HRLRILECNCBET AL IHME. RERSOTATORMMMESICRATH, BEAIZHA
it Mot ' ;;%%%m%iﬁiﬁxﬁﬁmtlzmit BEFE AT EESHEEEORIE, L OHERIED RS A
T -
B RS TIE T AR

_ _ AL 2 % 003 B = 1D B = & IR B A B B B T 52 E ) R RETER B 0. RED B LD DO BB DT |
B4 5 B - ERAR AR R R 2 3 3 | LT, B BISHU THERNE (K ORBA TS,

VA . BRI TR, SFTS (B B I s D 1) 15 & 005 — IR L e 00 3¢ = 0D Al RETE A do )

Hi R BMFE QRN LD ERIE 1 2 1 RoE S EA TOAHECHL OOERERDT 5.
DOFUTHSCEDTELREE
§ NEE. ER v I ERBRE L ER L. A ME P EORE R RN L AT B o0, REDL NN Be
B A 2 3 3 |EE0FHMELLTE, PELSLTREANE/FOBENTHID.
PR I N s iR A I ERT ame. BEA
S (IZLH) 1 3 2 DREERIIVERTIME LR I RAROENET ILENNH L. BEHERERTIENBHSIT
BE RN RN SETHD.
B CORENHAL. 1 VT FBEROMAE PO EREET ot ba. ERNHADERE AR
BZ 2 2 2 HRLAGEREOIR M55, (FEFOBLATIFBEITES)
. = 2 PETBIIREOELEELDY . RFOOERE LT T EERT 5.
LVTR(BF5<DE) 2 2 2 i
Al REOREGELL LR T el . ER BRI EYEET Ao A SRR - HL CIEPID A oL |
KE (AF1FE53F3) 2 2 2 B S CITESH AN HEEED., =
ADERT— AT ALLBL LA G RTAREN LG, DO ERE R (RN LR R S P
BHEHE 2 2 2 %) RO B ERRA~OHES DT THD.
3 BEHAARKI=5L TR EdA oI BEE T O - h R R (e A B3l Tl B,
i R 1 2 1 e
FMith
ERENTLTRRETHER . 5 ;
(BRIEF /ORI 2/HIV)
HIRERERR 2 DAL A ERERR 2 1 2 1

U ESSYERBERTORES RIS RS ISR D



Risk assessment using NIID’s risk assessment table

Comprehensive risk assessment

Low risk

vediam s

High risk

The risk is comprehensively assessed based on the following criteria:

>

yijeay oljqnd uo 1oedw

Probability of an epidemic in a region/shelter e



Baseline assessment results compared between two shelters

MM/DD asof 17:00 Shelter A (capacity: 300 people) Shelter B (capacity: 100 people)

Number of victims 400 90
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Baseline assessment results compared between two shelters

MM/DD as of 17:00

Shelter A (capacity: 300 people)

Shelter B (capacity: 100 people)

Number of victims

400

90

Children under 5/pregnant
women /65 and older

80/10/100

10/0/40

Water supply

Water supply not available; drinking water available in
PET bottles.

Water supply available; drinking water available
in PET bottles.

Sewage

No facility toilets available; latrines installed but not
sufficient.

No facility toilets available; latrines available.

Hand wash station

Unavailable. Alcohol disinfectants available but not
widely used; wet wipes used instead.

Unavailable. Alcohol disinfectants available and
widely used (encouraged with posters) .

Waste disposal

The dumping area unclean, overflowing with garbage.

Garbage sorted relatively well.

Food provision

Rice balls distributed; meals prepared elsewhere, and
heated and provided with disposable dishes; no self-
catering practiced.

Sweet buns and biscuits distributed; self-catering
to be practiced; handwashing well practiced.

Ventilation/isolation
facilities

Ventilation not available due to power outage; doors
always closed to keep out rain; no isolation facilities
available; tents available.

Ventilation and isolation space available;
corrugated boards available for partitioning.

Bathroom facilities

Unavailable

Unavailable

First-aid center

Unavailable, but to be opened by medical volunteers.

Unavailable. A traveling clinic is to be opened.

Diaper users

20 infants and 10 elderly. Diapers in short supply for
both infants and the elderly.

3 infants and 3 elderly; each has their own
diapers with them.

Emergence of diarrhea

At least 3 watery diarrhea
sanitation not hygienic.

patients identified;

Some have soft stool but without overt diarrhea.

Patients with respiratory
symptoms

4 with cough symptoms; no thermometer available.

None. New residents individually checked for the
presence or absence of fever.

Volunteer groups

Support from multiple organizations scheduled and
starting tomorrow.

When to start support unknown.
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Points to consider for infection risk assessment (proposal)

1. Current number of patients
None to a few:0 Several:+1 Many:+2 Very many:+3
Explosive:+4

2. Severity at the time of injury/illness
Manageable as outpatients:+1 Requiring admission:+2
Requiring intensive care :+3 Fatal:+4

3. Availability of countermeasures
Multiple effective measures available: 0
Some available but limited+1 None:+2

4. Availability of response capacity
Very sufficient:-1 Sufficient:0
Not sufficient:+1 Far from sufficient:+2

5. Exposure to the source of infection

Ended:0 Partially remains:+1 Persists:+2
Keeps expanding:+3
6. Presence of susceptible individuals

Afew:+1 Many:+2 Very many:+3

Impact on
public health

Probability of
an epidemic




Consideration to the priority of disease control measures in a facility
A

O
Jan. 1
Influenza
‘ Ja? 1

Jan. 1 Norovirus
Tetanus gastroenteritis
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—>
Probability of an epidemic in a shelter

- Availability of measures
- Availability of response capacity

‘ - Shelter A - Cause of infection (exposure) persists
- Presence of susceptible individuals 5
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Risk of infection compared between two facilities

A
3
©
Q
0O
—+
o
>
© .
c - No ventilation
g - No space for isolati
; E..» ‘ - Patients are already
(] ‘.-“““ Jan. 1
Q 4"
— ‘ Influenza
=3 Jan. 1
Influenza
—
Probability of an epidemic in a shelter
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Infection control measures in time of disaster (summary)

* Preparations in time of peace

— Identification, inspection/maintenance and training of emergency

facilities/personnel
* location, capacity, etc.
» Safe water, plain meals, clean blankets, etc.
* Confirmation of responsibilities

— Assistance for those in special needs
* Infants, pregnant women, the elderly, etc.
* Foreign tourists, etc.

— Understand conditions that can develop in shelters
» Exacerbation of chronic illness
* |liness due to mental stress
* |nfectious diseases associated with wounds and burns
* |nfectious diseases associated with environmental deterioration
* Epidemics
* Food poisoning

— Others
* Support for people unable to get home



Infection control measures in time of disaster (summary)

* When a disaster strikes,
— implement the following infection control measures in shelters to reduce
their prehospital burden:
e assessing the risk of infection surveillance
* joining forces for early detection of, and response to, infectious
diseases

e seeking ICT support from neighboring prefectures until one’s own ICT

operation kicks in, and Activities against infection

through regional cooperation

— for patients in medical facilities:

* implementing standard preventive measures + syndrome-specific
empirical infection control measures.

Bring out ICT’s full potential to face the challenge of risk management!



A quick review

1 Risk of infection in time of disaster
2 Identify patients according to syndromes
3 How to determine the morbidity status in a disaster area

4 Control of infection outbreak in a shelter

Thank you for your attention.



Risk Assessment Case study

Typhoon "Yolanda" hit the Philippines early in November 2013

85



Nov.8th 2013, A storm surge occurred on Leyte island in the Philippines

© AFP/Gelty Images | —




Nov. 10t 2013
* Leyte police announced estimates that about 70 to 80% of houses and structures in the

course of the typhoon were destroyed and the dead will reach 10,000 people
Even at Ormoc in the western part of Leyte Island, 90% of buildings suffered damage

such as full destruction 87




Nov.10th 2013
UN officials who visited the disaster area said they had been damaging since the
2004 Sumatra earthquake
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Nov.11th 2013

The Philippine government announced that about 10 6% of the total population was
affected by about 9.67 million people.

In Tacloban, looting of food and money occurred, President Aquino issued an emergency

declaration. 89



Consideration to the priority of disease control measures at Flood in Philippines

Probability of an epidemic in a shelter

- Availability of measures

- Availability of response capacity

- Cause of infection (exposure) persists

- Presence of susceptible individuals 90
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