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Objectives 

• D I S C U S S  T H E  E P I D E M I O LO GY  O F  T R AV E L - R E L AT E D  I L L N ES S  

• R E V I E W  K E Y  E L E M E N T S  O F  T H E  P R E - T R AV E L  E N C O U N T E R  

• I D E N T I F Y  U S E F U L  O N L I N E  T R AV E L  M E D I C I N E  R ES O U R C ES  
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What Are the Risks?  
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US Resident Travel Abroad: 2005-2014 

Source: "2014 United States Resident Travel Abroad", US Department of Commerce, 
International Trade Administration, National Travel & Tourism Office 
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Malaria Cases in US Citizens 

Source: Malaria Surveillance – United States, 2011; MMWR, 1 Nov 2013. 
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GeoSentinel Surveillance Sites 

Source: Surveillance for Travel-Related Disease – GeoSentinel Surveillance System, United 
States, 1997-2011; MMWR, 19 Jul 2013 
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QUESTION: 

WHAT IS THE MOST LIKELY CAUSE OF 
DEATH IN US CITIZENS TRAVELING 

INTERNATIONALLY? 
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Causes of Death Among 
International Travelers 

Source: Keystone et al. Travel Medicine. 2004 
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Objectives 

• DISCUSS THE EPIDEMIOLOGY OF TRAVEL-

RELATED ILLNESS 

• REVIEW KEY ELEMENTS OF THE PRE-TRAVEL 

ENCOUNTER 

• IDENTIFY USEFUL ONLINE TRAVEL MEDICINE 

RESOURCES 
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Goals of The Pre-Travel Encounter 

• P R OT EC T  T R AV E L E R S  F R O M  D I S EA S E  A N D  D EAT H  
A S S O C I AT E D  W I T H  I N T E R N AT I O N A L  T R AV E L  
 

• M I N I M I Z E  T H E  I M PAC T  O F  T R AV E L - R E L AT E D  I L L N ES S  
T H R O U G H  T H E  U S E  O F  S E L F - T R EAT M E N T  
 

• P R OT EC T  T H E  P U B L I C  F R O M  E M E R G I N G  PAT H O G E N S  
A S S O C I AT E D  W I T H  I N T E R N AT I O N A L  T R AV E L  
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Key Things to Remember 

• R I S K  M AY  B E  D I F F I C U LT  TO  E S T I M AT E ,  B U T  R I S K  A S S E S S M E N T  I S  
E S S E N T I A L  N O N E T H E L E S S  

• G O A L  S H O U L D  B E  TO  “ M A N A G E ”  R I S K ,  N O T  “ E L I M I N AT E ”  R I S K  

• VA C C I N E S  A N D  C H E M O P R O P H Y L A X I S  A R E  W O N D E R F U L ,  B U T  O N LY  
G O  S O  FA R  –  C O N S I D E R  O T H E R  P P M S  

• I L L N E S S  C A N  O C C U R  D U R I N G  A N D  F O L L O W I N G  T R AV E L  

• W H AT  W E  D O  F O R  T H E  L E I S U R E  T R AV E L E R  M AY  B E  D I F F E R E N T  
F R O M  W H AT  W E  D O  F O R  T H E  D E P L OY I N G  I N D I V I D U A L  O R  U N I T  
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When is a Travel Health 
Consultation Needed? 

United 
States & 
Canada 

Western & 
Northern 

Europe 

Japan, 
Australia & 

New 
Zealand 

Travel Outside the 
“Safe” Zones 
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The Pre-Travel Encounter 
• REVIEW OF ITINERARY AND MEDICAL 

HISTORY 
• IMMUNIZATIONS 
• MALARIA PROPHYLAXIS 
• SELF-TREATMENT MEDICATIONS 
• PERSONAL PREVENTIVE MEASURES 



15 

Review of Itinerary 
• W H E R E ?  

• Country, region, urban/rural, altitude 
• W H E N ?  

• Length of travel, time of year 
• W H Y ?  

• Leisure, work, humanitarian 
• W H O ?  

• Travel companions, visiting friends/relatives (VFR) 
• W H AT ?  

• Basic tourism/sightseeing itinerary vs. adventure travel 
• H O W ?  

• Lodging, meals/water, transportation, medical care 
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Review of Current/Past Medical 
History 

C U R R E N T  M E D I C A L  C O N D I T I O N S  

Heart disease, pulmonary disease, renal disease, MS, thymus 
disorder, HTN, DM, immune system disorders, malignancy 
Pregnancy/breastfeeding 

PA S T  M E D I C A L  H I S T O R Y  

Psychiatric, cardiac conditions, epilepsy/seizures, DVT, 
ear/sinus problems 

M E D I C AT I O N S  
A L L E R G I E S  

Medications, vaccines, foods, latex 
VA C C I N AT I O N  H I S T O R Y  
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The Art of Travel Medicine: Pre-Travel 

Risk of the 
location 

Risk of the 
itinerary/activities

/behavior 

Risk of the 
individual 

traveler 

Recommended Preventive 
Measures 
-Vaccines 

-Chemoprophylaxis 
-Self Treatment 

-Personal Preventive Measures 

Risk Tolerance of the Traveler 

Risk Tolerance of the Provider 
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The Pre-Travel Encounter 

• REVIEW OF ITINERARY AND MEDICAL 
HISTORY 

• IMMUNIZATIONS 
• MALARIA PROPHYLAXIS 
• SELF-TREATMENT MEDICATIONS 
• PERSONAL PREVENTIVE MEASURES 
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Immunizations for Travelers 
• “ T R AV E L”  VA C C I N E S  

• Widespread Risk 
• Hepatitis A 
• Typhoid 

• Geographic Risk 
• Yellow Fever 
• Meningococcal 
• Polio 
• Japanese Encephalitis 

• Duration/Activity Risk 
• Hepatitis B 
• Rabies 

 “Routine” Vaccines 
 Childhood 

• MMR, Varicella, DTaP, Polio, 
HiB, Hep A, Hep B, PCV, 
Rotavirus, Influenza 

 Adolescent/Adult 
• Tdap 
• Meningococcal 
• HPV 
• Influenza 
• Pneumococcal 
• Varicella/Zoster 
• MMR 
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Hepatitis A Immunization 

Geographic Distribution of Hepatitis A 

CDC Health Information for International Travel, 2012 
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Hepatitis A Immunization 
• H E PAT I T I S  A  VA C C I N E  

• Inactivated vaccine whole virus vaccine (Vaqta®, Havrix®) 
• 2 dose series (0 & 6 months) provides life-long protection 
• Also available as combination Hep A/Hep B vaccine 

(Twinrix®) 
 

• H E PAT I T I S  A  I M M U N E  G L O B U L I N  

• Rarely necessary; one dose of vaccine anytime pre-travel 
provides protection in most healthy people 

• Consider for travelers departing within two weeks if: 
• Immune compromised 
• Chronic liver disease 
• Unable to receive hepatitis A vaccine 
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Typhoid Fever Vaccine 
Geographic Distribution of Typhoid Fever 

Bulletin of the World Health Organization, 
2004; 82:346-353 
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Typhoid Fever Vaccine 
• I N A C T I VAT E D  I N J E C TA B L E  VA C C I N E  ( V I C P S ,  T Y P H I M  V I ® )  

• Single dose; booster every 2 years   
 

• L I V E  O R A L  VA C C I N E  ( T Y 2 1 A ,  V I V O T I F ® )  

• 4 doses, 1 capsule every 48 hours; booster every 5 years 
• Must be refrigerated, take with cool liquids, avoid 

antibiotics immediately before and after 
 

• E F F I C A C Y  F O R  B O T H  :  5 0 - 8 0 %  
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Yellow Fever Vaccine 

CDC Health Information for International Travel, 2016 

Geographic Distribution of 
Yellow Fever 
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Yellow Fever Vaccine 
• V A C C I N E  O V E R V I E W  

• Live virus vaccine (YF-VAX®) 
• Single dose; booster every 10 years (but likely to change) 
• Required for entry into several countries 

• Consider flight itinerary and transit through YF endemic countries  
• Provide waiver for those with vaccine contraindications 
•   

• P R E C A U T I O N S / C O N T R A I N D I C AT I O N S  

• Caution in travelers > 60 years old  
• Avoid in breastfeeding mothers and patients with MS 
• Contraindicated in those with egg allergies, immunocompromised, thymus 

disorders (thymoma or myasthenia gravis), active malignancy 
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Yellow Fever Vaccine 
• C O M P L I C AT I O N S  

• Vaccine-associated neurotropic disease 
• Meningoencephalitis, bulbar palsies, Bell’s palsy, GBS 
• 0.4 – 0.8 cases per 100,000 vaccine doses 

• Vaccine associated viscerotropic disease 
• Similar to natural YF infection 
• 0.3 – 0.4 cases per 100,000 vaccine doses 
• 1.6/100,000 in first time vaccine recipients > 60 y/o 

• Meningoencephalitis in breastfeeding infants 
• 10x increased risk of multiple sclerosis relapse 
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Yellow Fever Vaccine 
International Certificate of Vaccination 



28 

Meningococcal Vaccine 
The “Meningitis Belt” 

CDC Health Information for International Travel, 2016 
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Meningococcal Vaccine 
• Q U A D R I VA L E N T  ( A , C ,Y,W - 1 3 5 )  VA C C I N E ;  B O O S T E R  E V E R Y  3 - 5  

Y E A R S  
 

• AVA I L A B L E  A S  P O LY S A C C H A R I D E  ( M E N O M U N E ® )  A N D  
C O N J U G AT E  VA C C I N E S  ( M E N A C T R A ® ,  M E N V E O ® )  
 

• R E C O M M E N D E D  F O R  T R AV E L  TO  T H E  A F R I C A N  M E N I N G I T I S  
B E LT  

• During high risk periods (Dec – Jun) for typical travelers 
• Year-round for those engaged in healthcare operations 

 
• R E Q U I R E D  BY  S A U D I  A R A B I A  F O R  T H O S E  E N T E R I N G  T H E  

C O U N T R Y  F O R  H A J J  O R  U M R A H  P I L G R I M A G E  
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Polio Vaccine 
• I N A C T I VAT E D  I N J E C TA B L E  VA C C I N E  I S  AVA I L A B L E  I N  T H E  U S  

 
• L I V E  AT T E N U AT E D  O R A L  VA C C I N E  I S  S T I L L  U S E D  I N  O T H E R  PA R T S  O F  

T H E  W O R L D  
 

• S I N G L E  A D U LT  P O L I O  B O O S T E R  I S  A  M E D I C A L  R E A D I N E S S  
R E Q U I R E M E N T  F O R  A C T I V E  D U T Y  P E R S O N N E L  
 

• P R I M A R Y  S E R I E S  A N D  S I N G L E  A D U LT  B O O S T E R  R E C O M M E N D E D  F O R  
T R AV E L  T O  A R E A S  W I T H  R E C E N T  O R  O N G O I N G  T R A N S M I S S I O N  
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Polio Endemic Countries, 1988 
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Total Global Polio Cases, 2014   -------- 2015 
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Japanese Encephalitis Vaccine  
• J E - VA X  N O  LO N G E R  AVA I L A B L E ;  I N AC T I VAT E D  V E R O - C E L L  

D E R I V E D  VAC C I N E  ( I X I A R O ® )  L I C E N S E D  I N  2 0 0 9  
• 2 - D O S E  S E R I ES :  DAY  0  A N D  2 8 ;  B O O S T E R  A F T E R  1  Y EA R  
• L I C E N S E D  F O R  U S E  I N  AG E  2  M O N T H S  A N D  O L D E R  
• R EC O M M E N D E D  F O R :  

• Prolonged exposure in high risk regions (rural farming areas) 
• Duration > 1 month 
• Frequent short stays to high risk areas 
• Significant outdoor exposure (adventure travelers) 

• Rarely necessary for short itineraries or urban environments. 
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Geographic Distribution of Japanese 
Encephalitis 

CDC Health Information for International Travel, 2014 
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Hepatitis B Vaccine 
• I N A C T I VAT E D  V I R A L  A N T I G E N  VA C C I N E  
• 3 - D O S E  S E R I E S :  0 ,  1 ,  A N D  6  M O N T H S  
• R E C O M M E N D E D  F O R :  

• Prolonged exposure in high risk regions 
• Duration > 3 months 
• Frequent short stays to high risk areas 

• High risk activities 
• Possibility of new sexual partner 
• Possibility of needing medical or dental care 
• Tattooing, body piercing, acupuncture 
• Healthcare workers 
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Rabies Vaccine 
• I N A C T I VAT E D  V I R U S  VA C C I N E  
• 3  D O S E  S E R I E S :  0 ,  7 ,  A N D  2 1 - 2 8  D AY S  
• P O S T - E X P O S U R E  VA C C I N E  S T I L L  R E Q U I R E D  A F T E R  E X P O S U R E  ( 2  

D O S E S )  
• R E C O M M E N D E D  F O R :  

• Prolonged exposure in high risk regions 
• High risk activities 

• Potential exposure to animals (adventure travelers) 
• Occupational exposure 

• Other considerations 
• Young children 
• Limited access to medical care, remote locations 
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Routine Childhood Vaccinations 
• I N A C T I VAT E D  V I R U S  VA C C I N E  
• 3  D O S E  S E R I E S :  0 ,  7 ,  A N D  2 1 - 2 8  D AY S  
• P O S T - E X P O S U R E  VA C C I N E  S T I L L  R E Q U I R E D  A F T E R  E X P O S U R E   ( 2  D O S E S )  
• R E C O M M E N D E D  F O R :  

• Prolonged exposure in high risk regions 
• High risk activities 

• Potential exposure to animals (adventure travelers) 
• Occupational exposure 

• Other considerations 
• Young children 
• Limited access to medical care, remote locations 



38 

Routine Adult Vaccinations 
ACIP Recommendations - 2014 
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The Pre-Travel Encounter 
• REVIEW OF ITINERARY AND MEDICAL 

HISTORY 
• IMMUNIZATIONS 
• MALARIA PROPHYLAXIS 
• SELF-TREATMENT MEDICATIONS 
• PERSONAL PREVENTIVE MEASURES 
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Malaria Prevention 
• RISK ASSESSMENT IS  IMPORTANT 

• Risk can vary significantly within regions and countries 
• Risk changes over time 

• NO VACCINE -  CHEMOPROPHYLAXIS  IS  THE KEY!  
• Consider resistance trends 
• Understand precautions/contraindications 
• Encourage patients to follow dosing/duration 

• OTHER PREVENTIVE MEASURES STILL  IMPORTANT 
• Chemoprophylaxis is not 100% effective 
• Vectorborne diseases other than malaria  
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Malaria in US Travelers 

Source: Malaria Surveillance – United States, 2011; MMWR, 1 Nov 2013. 
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Malaria Chemoprophylaxis 

Medication Dosing Begin End 

Atovaquone-proguanil 
250mg/100mg Daily 1-2 days pre-travel 7 days post-travel 

Mefloquine 250mg Weekly 2-3 weeks pre-travel 4 weeks post-travel 

Chloroquine 500mg Weekly 1-2 weeks pre-travel 4 weeks post-travel 

Doxycycline 100mg Daily 1-2 days pre-travel 4 weeks post-travel 

**Primaquine can be used off-label for prophylaxis 
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Malaria Chemoprophylaxis 

Medication Precautions/Contraindicati
ons 

Atovaquone-proguanil Pregnancy; breastfeeding a child 
< 5kg; severe renal impairment 

Mefloquine 
Current/recent depression or 
anxiety; history of SI/HI, 
psychotic disorder or seizures 

Doxycycline  Pregnancy; age < 8 y/o; women 
prone to yeast infections 
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DoD Policy on Mefloquine 

HA Policy 13-002 Guidance on Medications for 
Prophylaxis of Malaria, 15 Apr 2013 

• C H L O R O Q U I N E  I S  T H E  D R U G  O F  C H O I C E  F O R  C H L O R O Q U I N E -
S E N S I T I V E  R E G I O N S  

• AT O VA Q U O N E - P R O G U A N I L  O R  D OX YC YC L I N E  A R E  A C C E P TA B L E  
F I R S T  L I N E  D R U G S  F O R  C H L O R O Q U I N E - R E S I S TA N T  R E G I O N S  

• M E F L O Q U I N E  S H O U L D  B E  R E S E R V E D  F O R  I N D I V I D U A L S  W I T H  
I N T O L E R A N C E  O R  C O N T R A I N D I C AT I O N S  T O  B O T H  F I R S T  L I N E  
D R U G S  

• B E F O R E  P R E S C R I B I N G  M E F L O Q U I N E ,  B E  S U R E  T O  I D E N T I F Y  A N Y  
C O N T R A I N D I C AT I O N S  A N D  E N S U R E  PAT I E N T  I S  P R O V I D E D  F D A -
R E Q U I R E D  PAT I E N T  I N F O R M AT I O N  H A N D O U T  
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Chloroquine-Sensitive Regions 

• C A R I B B EA N  
• Dominican Republic, Haiti  

 
• C E N T R A L  A M E R I C A  

• Belize, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, 
Nicaragua  
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Mefloquine Resistance 
CDC Yellow Book, 2005-2006 CDC Yellow Book, 2012 
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The Pre-Travel Encounter 

• REVIEW OF ITINERARY AND MEDICAL 
HISTORY 

• IMMUNIZATIONS 
• MALARIA PROPHYLAXIS 
• SELF-TREATMENT MEDICATIONS 
• PERSONAL PREVENTIVE MEASURES 
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Traveler’s Diarrhea - Causes 
• BACTERIA – 80-90% 

• Enterotoxigenic E. coli 
• Campylobacter 
• Shigella 
• Salmonella 
• Aeromonas 
• Plesiomonas 

 Virus – 5-8%  
 Norovirus 
 Rotavirus 

 Protozoan – <3% 
 Giardia 
 Cryptosporidium 
 Entamoeba histolytica 
 Cyclospora 
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Self-Treatment for Traveler’s Diarrhea 

• M I L D  I L L N E S S  

• Bismuth subsalicylate 
 

• M O D E R AT E  T O  S E V E R E  I L L N E S S  

• Loperamide plus antibiotic 
• Combination treatment is safe and effective 
• Safety with invasive disease (fever, blood) a concern 

• Fluoroquinolone: 1-3 days course 
• Azithromycin: 1 g single dose or 500mg daily for 1-3 days 

• 1st line antibiotic for Southeast Asia and South Asia (India, 
Nepal) due to fluoroquinolone resistance 
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Chemoprophylaxis for Traveler’s Diarrhea 
• B I S M U T H  S U B S A L I C Y L AT E  

• 2 oz. of liquid or 2 tablets taken 4 times per day 
• A N T I B I O T I C S  

• Generally NOT recommended 
• Self-treatment often results in rapid improvement 
• May increase risk of side effects (C. difficile colitis) 
• May contribute to antibiotic resistance 

• Possible uses  
• Immunosuppressed travelers 
• Medical conditions with risk for complications from TD 

(Crohn’s disease, ulcerative colitis, chronic diarrhea) 
• Critical travel in which illness would have significant impact 
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Traveler’s Diarrhea Medications 

Hill DR. Clin Inf Dis (IDSA Guidelines) Dec 2006; 43:1499-1539 
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Altitude Sickness 
• P O 2  AT  1 0 , 0 0 0  F E E T  I S  7 0 %  O F  S E A  L E V E L  VA L U E  

 
• I L L N E S S  R E S U LT S  F R O M  M I L D  T O  M O D E R AT E  H Y P O X I A  

 
• S Y M P T O M S  C A N  O C C U R  AT  A LT I T U D E S  A B O V E  8 , 0 0 0  F E E T   

 
• A C U T E  M O U N TA I N  S I C K N E S S  I S  T H E  M O S T  C O M M O N  

• Headache 
• Fatigue 
• Loss of appetite 
• Nausea 
• Insomnia 
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Altitude Sickness 
• P R O P H Y L A X I S :  AC E TA Z O L A M I D E  1 2 5 M G  B I D,  S TA R T  2 4  

H R S  B E F O R E  A S C E N T,  C O N T I N U E  F O R  4 8  H R S  AT  H I G H ES T  
A LT I T U D E  
 

• T R EAT M E N T:  AC E TA Z O L A M I D E  2 5 0 M G  B I D  
 

• E X P EC T E D  S I D E  E F F EC T S :  N U M B N ES S / T I N G L I N G  I N  
E X T R E M I T I ES ,  I N C R EA S E D  U R I N AT I O N  
 

Patient History Consider 
Prophylaxis 

Prophylaxis 
Recommended 

Past history of AS 8,000-9,000 ft >9,000 ft 
No history of AS 9,000-11,500 ft >11,500 ft 
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Jet Lag 
• T E M P O R A R Y  D I S O R D E R  O F  T H E  B O D Y ’ S  S L E E P - WA K E  C YC L E  

 
• S Y M P TO M S  C A N  I N C LU D E :   

• Poor sleep, early wakening, fractionated sleep 
• Poor performance of physical and mental tasks 
• Fatigue, headaches, irritability, GI upset 

 
• S T R AT E G I E S  F O R  P R E V E N T I O N / T R E AT M E N T:  

• Adjust sleep time pre-travel 
• Use bright light to adjust sleep-wake cycle 
• Avoid long naps 
• Eat meals appropriate to local time 
• Medications: zolpidem (Ambien®), temazepam (Restoril®) 
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Other Self-Treatable Conditions 
• M O T I O N  S I C K N E S S  

• Antihistamines, scopalamine (oral or transdermal), 
meclizine, promethazine 
 

• R E C U R R I N G  B A C T E R I A L / F U N G A L  I N F E C T I O N S  

• Urinary tract infection 
• Vaginal yeast infection 

 
• C O M M O N  M I N O R  I N J U R I E S / I L L N E S S E S  

• Analgesic, decongestant, antibiotic ointment, mild 
laxative, antacid, throat lozenges 
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The Pre-Travel Encounter 
• REVIEW OF ITINERARY AND MEDICAL 

HISTORY 
• IMMUNIZATIONS 
• MALARIA PROPHYLAXIS 
• SELF-TREATABLE CONDITIONS 
• PERSONAL PREVENTIVE MEASURES 
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Personal Preventive Measures 
• FOOD/BEVERAGE PRECAUTIONS 
• HAND HYGIENE 
• INSECT PRECAUTIONS 
• ANIMAL BITE PRECAUTIONS 
• SAFETY/SECURITY 
• FRESHWATER AVOIDANCE 
• HEAT/COLD INJURIES 
• SEXUALLY TRANSMITTED INFECTIONS 
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Food/Beverage Precautions 
• BOIL  IT,  PEEL  IT,  OR FORGET IT! . . . . .BUT IS  THAT 

REALLY POSSIBLE?  
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Insect Precautions 

Best Insect Repellants: DEET (30-40%) or Picaridin (20%) 
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Animal Bite Precautions 
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Animal Bite Precautions 
• AV O I D  A N I M A L S !  

• Rabies can be highly prevalent in feral dogs and cats 
• Monkeys and bats (spelunking) also a source of exposure 
• Focus education/counseling on children 

 
• I F  B I T T E N  B Y  T E R R E S T R I A L  M A M M A L  O R  B AT :  

• Immediately wash wound with soap and water for several 
minutes 

• Seek medical attention as soon as possible 
• Rabies immune globulin plus vaccine needed if no pre-

exposure vaccination given 
• Additional doses of vaccine required even if pre-travel 

vaccine was administered 
 



64 

Safety/Security 
Leading Cause of Injury Death to US Citizens in Foreign 

Countries (2009-2011) 

CDC Health Information for International Travel, 2014 
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Motor Vehicle Safety 
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Objectives 
• DISCUSS THE EPIDEMIOLOGY OF TRAVEL-RELATED 

ILLNESS 

• REVIEW KEY ELEMENTS OF THE PRE-TRAVEL 

ENCOUNTER 

• IDENTIFY USEFUL ONLINE TRAVEL MEDICINE 

RESOURCES 
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Travel Medicine Resources 
• C D C  T R AV E L  H E A LT H  S I T E  ( T H E  Y E L L O W  B O O K )  

• www.cdc.gov/travel 
 

• S H O R E L A N D ®  T R AVA X  

• https://mhs.health.mil/TRAVAX/travax.cshtml 
 

• N AT I O N A L  C E N T E R  F O R  M E D I C A L  I N T E L L I G E N C E  

• https://www.ncmi.detrick.army.mil 
 

• D H A  I M M U N I Z AT I O N  H E A LT H C A R E  B R A N C H  ( M I LVA X )  

• www.vaccines.mil 
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Travax® Malaria Risk 
Map for Ecuador 
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Questions? 
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