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Earthquake
Crush and penetrating injuries

Hurricane (Monsoon, Typhoon) and Flooding
Water contamination, vector borne diseases

Tornado
Crush

Volcano
Water contamination, airway diseases

Magnitude
Bigger can mean more likelihood for epidemics

Western K   

London School of Hygiene and Tropical Public 

Health

Impact Phase (0-4 days)
Extrication

Immediate soft tissue infections

Post impact Phase (4 days- 4 weeks)
Airborne, foodborne, waterborne and vector 
diseases

Recovery phase (after 4 weeks)
long incubation---vectorborne 

chronic disease
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Crush and penetrating trauma
Skin and soft tissue disruption (MRSA)
Muscle/tissue necrosis
Toxin production disease
Burns

Waterborne
Gastroenteritis
Cholera
Non-cholera dysentery
Hepatitis
Rare diseases

Vector borne
Malaria
WNV, other viral encephalitis
Dengue and Yellow fever
Typhus

Respiratory
Viral
CAP
Rare disease

Other
Blood transfusions

These agents need a longer incubation period
TB

Schistosomiasis

Leishmaniasis

Leptospirosis

Nosocomial infections of chronic disease
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Epidemics

Increased 
transmissibility

Altered 
susceptibilities

Endemic  & 
new 

pathogens

Death rates > 60 fold in refugee/displaced 
populations with ¾ deaths from communicable 
diseases

Main causes  M/M
Diarrheal diseases

ARI

Measles

Malaria

HIV/AIDS & TB 
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http://www.facebook.com/photo.php?pid=4083371&id=676738800
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Fecal contamination of water 
Entering incompletely sealed wells

During transport & storage through contact with 
contaminated hands

Shared water containers & cooking pots

Scarcity of soap

Contaminated foods



5/11/2011

6

Cholera

Cryptosporidiosis

Dengue Fever

Enteroviruses

E. Coli

Giardiasis

Hepatitis B,C, HIV/AIDS

Leptospirosis

[ŜƎƛƻƴƴŀƛǊŜΩǎ 5ƛǎŜŀǎŜ

Malaria

Measles

MRSA

Norovirus

Pneumonia

Rotavirus

Shigellosis

Skin/wound infections

Tetanus

Toxoplasmosis

Trench Foot

Tuberculosis

Varicella

Vibrio  Vulnificus

West Nile

Diarrheal Diseases
Contaminated water & food

Poor sanitation

Rapid spread in crowded conditions

Acute Respiratory Infections
Overcrowding

Poor ventilation in temporary shelters

Malnutrition

Low vaccine coverage

Aspiration of contaminated water/debris

WHO ςARI accounts for 20% of deaths in children < 
5 years
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US: Norovirus, salmonella, V. cholerae after  
hurricane Katrina

Hepatitis A:
Endemic most developing countries

Most children exposed & develop immunity thus 
outbreak risk low

Hepatitis E:
Outbreaks after heavy rains/floods in endemic 
areas

Generally mild illness though can reach 25% 
mortality in pregnant women

Clusters of Hepatitis A &E in Aceh after 2004 tsunami

Cholera Transmission
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Increased transmission with overcrowding

Risk of morbidity & mortality greater in < 5 y/o

Measles

Bacterial Meningitis

Aspiration pneumonia

Acute Sinusitisτmolds, aspirated seawater, soil, 
or debris

ARI accounted for greatest # of cases/deaths 
among displaced persons in 2004 tsunami in 
Aceh & 2005 earthquake in Pakistan

Tsunami pneumoniaτpolymicrobial
empyema, pneumothorax, spread to CNS

Post-flood environment
Fungi & mold

Aeration & spread of soil
histoplasmosis 

Coccidioides

NEJM, 2005

Major cause of mortality in camp settings

Low baseline immunization rate in developing 
countries

Increased transmission & more severe disease 
with overcrowding

More severe disease in malnourished

Vitamin A supplementation important to 
prevent eye disease
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MRSA cellulitis ςcommon post Katrina Evac Centers

Post-earthquake injuries--increased tetanus exposures

Large flap lacerationsτmost common serious injury in 
tsunami except drowning

Contaminated with seawater, soil, coral, debris

Polymicrobial infectionsτsome DRO

Acinetobacter

Pseudomonas

Vibrio Vulnificus

Aeromonas

Burholderia

Mucor

http://www.facebook.com/photo.php?pid=3949178&id=676738800
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Gram  negative rod

Ubiquitous in coastal waters

>50% fatality rate septicemia; 15% wound 
infection 

Causes wound infection or GI disease

Leading cause of seafood-related deaths in the 
United  States (raw or undercooked oysters)

V. Vulnifcus septicemia with DM, liver disease or 
suppressed immune system

Administer antibiotics ASAP; wound care 
CID, 2011
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Rare in U.S. due to vaccination coverage

1 million die per year in developing world

Wound management

Tetanus antitoxin and vaccine

Benzodiazepines and paralytics

Supportive care
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after hurricane/flood/tsunami

in number & range of vector habitats

up to 8 week lag time before onset

frequency of bites with overcrowding

interruption of disease control

Malaria
Public health emergency

4-8 weeks after impact

Anopheles 

Stagnant fresh or brackish 
water

Increasing resistance

Movement of displaced 
population from low to 
high endemnicity

Increased bite frequency 
with overcrowding

Delayed trt with 
interrupted health services

Dengue
Endemic  all tropical 
regions

Increased incidence last 20 
years

Aedes Aegypti

Breeds in standing water in 
& around human dwellings

Increased availability 
breeding sitesτartificial 
containers due to 
disruption of water supply

Spreads rapidly
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Malaria is estimated to cause each year:

300 - 500 million attacks of acute illness

> 1 million deaths

50,000 cases of neurological damage

400,000 episodes of severe anemia in 
pregnancy

300,000 low-birth weight babies

Source: WHO

Clinical features
Impaired consciousness or coma

Prostration, i.e. generalized weakness 
so that the patient is unable walk or 
sit up without assistance

Failure to feed

Multiple convulsions ςmore than two 
episodes in 24 h

Deep breathing, respiratory distress 
(acidotic breathing)

Circulatory collapse or shock, SBP<70 
mm Hg in adults and <50 mm Hg in 
children

Clinical jaundice plus evidence of 
other vital organ dysfunction

Hemoglobinuria

Abnormal spontaneous bleeding

Pulmonary edema

Laboratory findings
Hypoglycemia (blood glucose <40 
mg/dl)

Metabolic acidosis (plasma 
bicarbonate <15 mmol/l)

Severe normocytic anemia (Hb <5 
g/dl)

Hemoglobinuria

Hyperparasitemia (>2% in low 
intensity transmission areas or >5% in 
areas of high stable malaria 
transmission intensity)

Hyperlactatemia (lactate >5 mmol/l)

Renal impairment (serum creatinine 
>3.0 mg/dL).

World Health Organization. WHO Guidelines for the Treatment of Malaria, 2nd edition. Geneva, Switzerland:WHO 

Press; 2010.
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20 yo male walked into the ED by his brother at midnight with dry cough x 3 
weeks, fever x 5 days, "stiffness" and difficulty walking without assistance for 
several days, respiratory difficulty and problems speaking for 1-2 days
T103, pulse 150, respirations 52, blood pressure 90/60, O2 sat 93% 
Eyes open, minimally responsive, occasionally mumbling, generalized 
stiffness, fasciculations, jerky movements, no stiff neck, no 
lymphadenopathy, lungs clear, no murmur, abdomen soft, non-tender, no 
rash, no joint swelling, no edema

Artemisinin-based combination therapy 
(ACT) 

Indoor residual spraying (IRS)

Intermittent preventive treatment (IPT)

Insecticide-treated nets/sheeting (ITN & 
ITPS)

Parasite-based testing for malaria

Rapid diagnostic test (RDT)

World Health Organization.  World malaria report 2009. Geneva, Switzerland:WHO Press; 2009.

WHO/TDR/Crump 

Namwa Wala village, Tanzania 
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WHO/TDR/Crump

Intermittent Presumptive Treatment for malaria in pregnant 

women (IPT) at Kilifi District hospital

13-15% evacuee households had needs for
Supplemental nutrition (WIC)

Birth control

Child care

Increased infant mortality & LBW affected areas

Decreased rate & duration of breastfeeding

MMR/varicella vaccines not recommended

Certain medications--- not recommended

Single serving ready to feed formula important

Maternal Child Health Journal, 2007  
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Rapidly assess the health status of the affected 
population

Establish disease surveillance and a health information 
system

Immunize all children aged 6 months to 5 years against 
measles and provide vitamin A to those with 
malnutrition

Institute diarrhea control programs 

Provide elementary sanitation and clean water
Minimum : 20 liters H20/person per day; 250g soap/person 
per month                                        

(Sphere Project, 2004)

Establish standard treatment protocols 

Ensure at least 1900 kcal of food per person per day

Organize human resources to ensure one community 
health expert per 1000 population

Coordinate activities of local authorities, national 
agencies, international agencies, and non-
governmental organizations

Provide adequate shelter, clothes, and blankets

Availability of hand washing stations

Mandated clean food preparation & eating 
areas

Appropriately placed latrines

Containment of soiled areas

Post-disaster sheltering in many small rooms vs 
few large rooms
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Early dx & trt /entry point for secondary and tertiary care. 

diarrheal diseases and ARI (<5 y) 

Trt of malaria in malaria-endemic areas (within 24 h of 
onset of fever, using artemisinin-based combination therapy 
for falciparum malaria)

Wound care-- Tetanus toxoid with or without tetanus 
immunoglobulin, emergency health kit

Health education messages 

Good hand hygiene practices

Safe food preparation techniques 

Boiling or chlorination of water

Early treatment seeking behavior in case  of fever

Vaccinations
Tetanus  Meningococcal Pneumoccocal

Varicella Influenza MMR

Typhoid vaccines are not recommended for mass prevention 
campaigns -- may be useful to control typhoid outbreaks

Hepatitis A vaccine is generally not recommended to prevent 
outbreaks in the disaster area. 

Cholera vaccine ςcost & logistic difficulties involved with its 
administration have prohibited its widespread use 

not a replacement for adequate water and sanitation

Baseline pre-impact information

Characteristics of the Region
Demographics

Geography

Health services

Environmental services

Transportation

Security

Information from key informants

Visual inspection
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Poorest country in Western hemisphere

In 2008, only 53% population immunized 
against Diptheria/Pertussis/Tetanus

Malaria, Dengue, Lymphatic filariasis endemic

Sanitation

Global Acute Malnutrition:  7.8%-17.6%

Anemia in children 6-59 mos:  31.8%-64.5%

Soil-transmitted helminth infections: 75% 
school children and 50% children 6-59 mos

Access to toilets or latrines: 60.1%-98%

40% samples of stored drinking water: + E.Coli

Low measles vaccination coverage

MMWR, Feb 3, 2006
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http://www.facebook.com/photo.php?pid=4083371&id=676738800
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Cholera

Case Definition: Any acute watery diarrhea 
episode in a person > 2 yrs in an epidemic area 
(WHO)

Resevoir:
Water

Mollusks, fish, aquatic plants

Humans: 1 sick for 5-10 asymptomatic carriers

Symptoms: 
Diarrhea

+/- vomiting

Rapid dehydration, metabolic acidosis, shock

MSF experience:  Chancay (91, Peru)

- diarrhoea 93 %

- dehydration 82 %

- nausea 79 %

- vomiting* 75 %

- hypo-tension 64 %

- abdominal pain 64 %

- cramps** 46 %

*Vomiting gives an idea about the metabolic 
acidosis; if it increases = Kussmaul

**Cramps give an idea about the metabolic 
acidosis and the hypokalimia

Cholera Control

Setting up of treatment camps (CTC) and Oral 
Rehydration Points (ORP)

Safe water

Safe disposal of excreta & vomitis

Safe food practices

Good personal hygiene

Supervision  of cholera funerals
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