SUPPLEMENTARY MATERIALS
Appendix 1. Search Strategies
PubMed/MEDLINE
1.	Cost benefit hepatitis A
2.	Cost effectiveness hepatitis A
3.	Cost utility hepatitis A
4.	Cost benefit hepatitis A vaccine
5.	Cost effectiveness hepatitis A vaccine
6.	Cost utility hepatitis A vaccine
7.	Cost benefit hepatitis A travel
8.	Cost effectiveness hepatitis A travel
9.	Cost utility hepatitis A travel
10.       Cost hepatitis A 
11.       Cost hepatitis A vaccine
12.       Cost hepatitis A travel 
Subsequent iterations substituted for other vaccine-preventable diseases of interest (rabies, polio, Japanese encephalitis, traveler(’s) diarrhea, cholera, yellow fever, typhoid fever, malaria, hepatitis B, influenza, measles, meningococcal disease, tetanus, and varicella) for “hepatitis A”, to yield a total of 180 search terms.




Appendix 2. Standard Operating Procedure for Data Abstraction
Framework and Background Information
· Reference (Article number, 1st author, year, title, journal)

· Disease(s) under assessment  

· Study design (e.g. review article, randomized trial, retrospective analysis) 

· Perspective from which costs were evaluated (e.g. society, insurance, traveler, health care sector, or a combination of these)

· Exposure(s) and expected course(s) of events 

· Comparator(s) and expected course(s) of events

· Tool used (e.g. decision tree/analysis, mathematical model, computer simulation model, expert consultation)

Data and Methods
· Cost-benefit: What was monetized (e.g., value of trip, lost productivity) and how it was monetized

· Cost-effectiveness: Outcome(s) of interest

· Cost-utility: Factors included in utility quantification and how they are quantified in terms of utility

· Description of sensitivity analyses conducted

· Estimates and estimate development

Inputs
· Population
· Demographic, behavioral, clinical characteristics:  
· Source: 

· Subpopulations, if applicable: Click or tap here to enter text.
· Source: 

· Size: 
· Source: 

· Location of study 
· Travelers’ origin(s) + levels of endemicity
· Travelers’ destination(s) + levels of endemicity

· Costs
	Cost component
	Base Case Value
	Source

	
	
	

	
	
	

	
	
	

	
	
	



· Currency: 

· Year: 

· Inflation adjustment method: 

· Discount rates: 
· Source (if described, or if different from standard 3% and 5%): 
Results
· Costs and effectiveness results in aggregate

· Costs and effectiveness results disaggregated by groups, if relevant

· Incremental cost-effectiveness ratios (ICERs)

· Variables to which determination of cost-effectiveness was sensitive 

Discussion
· Distributive effects (i.e. who pays for the intervention) 

· Recommendations to specific audiences, if any

· Limitations 

References
· First author, year, and title of relevant articles gathered from reference
1



Appendix 3. Clinical and economic outcomes



Table S1. Clinical and economic outcomes, by disease type
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A

	1
	Cost effectiveness ratio (CER) = cost to prevent 1 infection under each strategy, compared to no intervention
	Costs (expected cost (1991US$) for 1,000 travelers): 
(1) No intervention: $15,576
(2) Vaccine: $89,321
(3) Screening+ vaccine: $99,389
(4) Passive immunization: $196,091

Effectiveness (# infections per 1,000 travelers):
(1) No intervention: 27.7
(2) Vaccine: 12.6
(3) Screening+ vaccine: 12.8
(4) Passive immunization: 21.9
	Per infection averted compared to no intervention
(1) No intervention: --
(2) Vaccination: $4,880
(3) Screening + vaccination: $5,621
(4) Passive immunization: $29,932 
	CER increases when:
-Higher compliance 
-Lower prevalence of immunity 
- Longer duration of staying abroad 
- Higher indirect costs of work-related losses 
- Higher attack rate abroad
-Higher travel frequency
-Lower vaccine price
	-Vaccination is more CE than passive immunization 
-In populations with immunity (HAV antibody prevalence) above 55%, screening + vaccination is more CE than vaccination. 





Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	2
	Cost-analysis: cost per person for each strategy
	Costs (immune globulin and hepatitis A vaccine w/ or w/o testing, 1992US$):
(1) Immune globulin: 
i. Short-term travel (<= 3mo): 
a. W/o testing: $5.5-7
b. W/ testing: $15.42-31.09
ii. Long-term travel (< 6 mo):
a. W/o testing: $7.75-11.5
b. W/ testing: $17.56-35.01
(2) Vaccine:
i. 2 doses w/o testing: $28-58
ii. 2 doses w/ testing: $19.83-approx.80
iii. 3 doses w/o testing: $52-87
iv. 3 doses w/ testing: $22.77- approx.105 
	In comparison with hepatitis A vaccines, given expected costs of $10-$25 per dose, immune globulin for postexposure prophylaxis or pre-exposure short-term
(<=3mo) prophylaxis is cost-saving for all age groups.
	-Vaccine cost and age:
 at higher vaccine cost ($25 vs. $10), testing becomes cost-effective at a younger age (20 years vs 40 years)
-HAV antibody prevalence: 
(increases testing costs)
	Anti-HAV testing and immunization of only those susceptible to HAV is a cost-reduction method, especially at age >=50 and HAV antibody prevalence of approximately 75%.


Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	3
	Cost-effectiveness: 
Incremental net medical care cost per prevented infection for each strategy, compared to doing nothing 
	Costs (Expected direct medical costs (1991/92£) for 100,000 travelers):
(1) HAVRIX 1440: £4,201,085
(2) HAVRIX 720: £4,830,072
(3) Screening + HAVRIX 1440: £4,581,079
(4) Screening + HAVRIX 720: £5,056,780
(5) Immunoglobulins: £3,322,487

Effectiveness (No. of infections prevented per 100,000 travelers):
(1) HAVRIX 1440: 556
(2) HAVRIX 720: 475
(3) Screening + HAVRIX 1440: 551
(4) Screening + HAVRIX 720: 470
(5) Immunoglobulins: 304
	Incremental costs per infection averted per 100,000 travelers: 
(1) HAVRIX 1440: £7,553
(2) HAVRIX 720: £10,165
(3) Screening + HAVRIX 1440: £8,319
(4) Screening + HAVRIX 720: £10,750
(5) Immunoglobulins:      £10,920
	- Risk of infection, indirect costs due to lost workdays (↑ leads to ↓ ICER);
- Travel duration and frequency (multiple cost-effective combinations).
	Travel frequency & duration → cost-effective strategy: 
1.>=3x in 10 years & >6 months → routine vaccine
2.<=2x in 10 years & short → passive immunization 
-For travelers with HAV antibody prevalence >35% → screening before vaccine





Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	4

	CER = cost to prevent 1 infection under each strategy, compared to doing nothing
	Costs (Net medical cost per traveler, 1991US$):
(1) Passive immunization: $22.8
(2) Vaccination: $82.5
(3) Screening + vaccinate: Not reported

Effectiveness (change in probability of infection):
(1) Passive immunization: from 0.25% to 0.087%
(2) Vaccination: from 0.25% to 0.035%
(3) Screening + vaccinate: Not reported
	Cost per infection prevented:
(1) Passive immunization: $14,454
(2) Vaccination: $39,316
(3) Screening + vaccinate: $44,000
	Cost of immunization and testing, travel frequency, destination, endemicity, HAV antibody prevalence, indirect costs, sensitivity, and specificity of screening
	For travelers from very low-and low-endemic countries traveling 3 or more times in 10 years, vaccination before the first trip is most cost-effective. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	5
	French alternative service volunteers: Total cost savings compared to no intervention

French adult tourist & French hospital workers: Cost-effectiveness = direct + indirect costs (in 1993French francs) per avoided symptomatic case
	Costs (French alternative service volunteers: direct costs; French adult tourist & French hospital workers: direct + indirect costs):
(1) French alternative service volunteers: 
i. No prevention: 6.3 mill. FF
ii. Systematic vaccination: 1.58 mill. FF
iii. Screening + vaccination: 2.13 mill. FF
(2) French adult tourists:
i. No prevention: 19.48 mill. FF
ii. Systematic vaccination: 802.27 mill. FF
iii. Screening + vaccination: 505.2 mill. FF
(3) French hospital workers:
i. No prevention: 40.92 mill. FF
ii. Systematic vaccination: 449.21 mill. FF
iii. Screening + vaccination: 261.93 mill. FF

Effectiveness (New cases in 10 years):
(1) French alternative service volunteers: 
i. No prevention: 1717
ii. Systematic vaccination: 11
iii. Screening + vaccination: 26
(2) French adult tourists:
i. No prevention: 3281
ii. Systematic vaccination: 3
iii. Screening + vaccination: 36
(3) French hospital workers:
i. No prevention: 4440
ii. Systematic vaccination: 4
iii. Screening + vaccination: 49

Both systematic vaccination and screening + vaccination reduce the number of infections by 98-99% compared to no prevention, in all groups of travelers. 
	(1) French alternative service volunteers: 
i. No prevention: --
ii. Systematic vaccination: 4.72mill. FF
iii. Screening + vaccination: 4.17 mill. FF 
(2) French adult tourists:
i. No prevention: --
ii. Systematic vaccination: 278,263 FF
iii. Screening + vaccination: 174, 412 FF 
(3) French hospital workers: 
i. No prevention: --
ii. Systematic vaccination: 107, 910 FF
iii. Screening + vaccination: 59, 303 FF
	Suboptimal compliance with full course of injection, 
seroprevalence and incidence (vary by age), 
attack rate of hepatitis A, 
destination-associated relative risk. 

	-For military volunteers in high endemicity areas, both vaccination strategies are more cost-effective than passive immunization or no prevention
-Screening becomes more cost-effective at 57% natural seroprevalence, age 31, and 22.9/100,000 incidence. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	6
	Cost-effectiveness: 
Cost (direct + indirect + disease) or saving of each vaccination strategy per prevented infection 
	Costs (direct + indirect costs per person, 1994 ECU)
(1) Mass vaccination for children: ECU 72
(2) Mass vaccination for adolescents and children: ECU 49
(3) Selective vaccination for high-risk adolescents and adults: ECU 83
(4) Selective passive immunization for high-risk adolescents and adults: ECU 29

Effectiveness: annual number of infections avoided
(1) Mass vaccination for children: 7000
(2) Mass vaccination for adolescents: 4000
(3) Selective vaccination for high-risk adolescents and adults: Not reported
(4) Selective passive immunization for high-risk adolescents and adults: Not reported
	(1) Mass vaccination for children: ECU 3,498-6,394/case averted*
(2) Mass vaccination for  adolescents: ECU 2,679- 6,394/case averted*  
(3) Selective vaccination for high-risk adolescents and adults: cost-saving- ECU 6,701/case averted*
(4) Selective passive immunization for high-risk adolescents and adults: ECU 1,535-18,863/case averted*
	-Incidence of hepatitis A: 25% incidence decrease leads to 7% ICER increase
-Vaccine cost: 25% decrease leads to 25% ICER decrease
-Vaccine coverage: 25% decrease leads to 7% ICER decrease
	-Selective vaccination is highly efficient for high-risk adolescents and adults (without prior screening), for those born after 1982 who travel to highly endemic countries for periods of 6 months, or for any travelers with shorter and more frequent travel periods.


*range depends on incidence rates and populations (adolescents, young adults, and adults) in each strategy.


Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	7
	cost-effectiveness ratio of USD per infection prevented; cost-benefit analyses
	Costs (treatment + intervention + screening, 1994US$):
No intervention: 119,877 
Passive immunization for all: 163,825  
Vaccination for all: 70,321 
Vaccination after screening: 78,424

Effects (infection cases | lost work week):
No intervention: 142 | 1622
Passive immunization for all: 8 | 89  
Vaccination for all: 3 | 31 
Vaccination after screening: 4 | 47
	CE ratio (1994US$/avoided infection)
Passive immunization for all: 295 
Vaccination for all: cost-saving 
Vaccination after screening: cost-saving

Cost-benefit (return on investment, %)
Passive immunization for all: 72 
Vaccination for all: 172 
Vaccination after screening: 155
	Seroprevalence, incidence, prevalence, and frequency of deployment 
	-Vaccination for all is the optimal option.
-Vaccination after screening can be a good option at prevalence > 20%.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	8
	Cost-effectiveness: Gross discounted costs per protected trip 
	Costs (Total discounted costs of immunization per traveler for 10 years, 1993/94£):
(1) Immunoglobulin: approx. £15-125 (0.01-0.29 trips/quarter)
(2) Vaccine: approx. £65 (constant)

Effectiveness (the number of protected trips): Not reported

	(1) Immunoglobulin: approx. £20-65 (0.29-0.01 trips/quarter)
(2) Vaccine: approx. £10-217 (0.29-0.01 trips/quarter)
	-Travel frequency (if < 5x in 10 years, hepatitis A vaccine is cost-effective); 
-Vaccine administration cost 
	Vaccine is more cost-effective than immunoglobulin for frequent travelers with known travel frequency (i.e., business).




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	9
	The threshold of HAV antibody prevalence to decide which screening or vaccination is cost-effective based on formula
[Cost serology (Cs) /Cost vaccination (Cv)] 
HAV antibody prevalence > Cs/Cv: screening is cost-effective.
HAV antibody prevalence < Cs/Cv: vaccination is cost-effective.
	Costs (per person, 1997US$):
(1) Serology (Cs): $16
(2) Vaccination (Cv): $35

Effectiveness: Not reported
	Cost ratio Cs/Cv ($16/$35) = 45.7%

A seroprevalence >= 45.7% makes screening before immunization cost-effective.
	-Seroprevalence & serology cost (lower cost → lower seroprevalence at which screening is cost-effective)
	Whether screening prior to immunization is cost-effective, depends on the combinations of screening cost and seroprevalence. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	10
	% seropositive travelers after screening;
prevalence at which screening is less costly based on a formula [Cost of testing /Cost of vaccination]
	Costs (testing and vaccination per time, 1997$):
Testing: $30
Vaccine: $130 

Effectiveness: Not reported
	Screening is cost-effective for a population with a prevalence of HA-IgG of >23%
	Age/seroprevalence of Hepatitis A virus
	Assuming $30/IgG test and $130/vaccine, it is economically effective to pre-test travelers > 30y




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	11
	Costs saved due to screening prior to vaccination, compared to vaccinating the whole population
	Costs (vaccination for the whole population, 1993-95£): 
£9966

Effectiveness: Not reported
	Saved costs: 
Pre-vaccination testing for all: £1961 (at £4/test)
Policy of testing all aged over 50 and vaccinating the seronegatives: £1510
	Age-specific prevalence; test costs; ratio of costs of testing to vaccination
	Total population testing prior to vaccination is cost-effective; optimal age for commencing testing varies by age-specific prevalence and the ratio of testing costs to vaccination costs. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	12
	Cost-benefit: Benefits of intervention = costs caused by hepatitis A which would be avoided by preventing disease
	Costs (disease, direct, indirect costs, 1991£): Not reported 

Effectiveness (avoided costs caused by hepatitis A by preventing the disease): Not reported
	Cost-benefit ratio (lower number → more economic benefit): 
(1) Gammaglobulin: 13.4
(2) Vaccine: 7.2 
	-Direct costs
-Frequency and number of exposures
-Method used to calculate the value of loss in productivity
-Estimated hepatitis A incidence.
	Vaccination of professional soldiers from countries of low endemicity such as Britain is more efficient than passive immunization and is advisable if for troops that are likely to be redeployed to similar areas in <= 4 years. 
In case of a single exposure, passive immunization is more cost-effective. 

	
	Cost-effectiveness: 
Average cost per case avoided by active vaccination compared to passive immunization
	(1) 
	Cost per case avoided: 
(1) Gammaglobulin: £97,305
(2) Vaccine: £52,865
	
	




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	13
	Cost, ICER and QALYs over a lifetime horizon
	Costs (public health + health care + vaccination costs per case, 2017CA$): 
(1) Status quo (privately purchased vaccination): $2.10
(2) Expanded vaccination program: $126.41

Effectiveness (QALYs):
(1) Status quo (privately purchased vaccination): 32.76633 QALYs
(2) Expanded vaccination program: 32.76636 QALYs 


	ICER of expanded program compared to status quo: discounted $3,391,504/
QALY gained
	Probability of HAV infection in endemic region, liver transplant, % population vaccinated through private purchase
	-This public vaccination program for all travelers to endemic areas is not cost-effective at a threshold of $50,000/QALY gained. 

-Expanded vaccination provides incremental health gain of 0.000037 QALYs per person at incremental cost of $124.31 (discounted)




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	14
	CVP (Critical value of prevalence) - makes cost-effectiveness of vaccination and of screening & vaccination equal
	Costs (cost for 250 travelers, 2006€):
(1) 1 dose:
i. Vaccination: €5518 (constant)
ii. Screening & vaccination: €5293-7218
(2) 2 doses:
i. Vaccination: €8829 (constant)
ii. Screening & vaccination: €5376-8455

Effectiveness: Not reported

	-CVP: 
(1) 1 dose: 93.4%
(2) 2 doses: 58.4% 
	-Compliance rate
-Vaccination costs
-Screening costs
	Screening followed by selective vaccination in international travelers aged >40 years traveling to hepatitis A endemic zones is the optimal strategy.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	15
	Critical value of prevalence of HAV antibodies for vaccination based on vaccination cost, screening cost, and value of disease averted.
	Costs (vaccination and screening per time, 1997$): 
Vaccination: $40
Screening: $15

Effectiveness: Not reported
	Critical prevalence value: 
(1) 1 dose: 37.5%
(2) 2 doses: 23.4% 
	Vaccination cost, screening cost and compliance with the second dose of vaccine
	-Vaccination w/o screening is the preferred alternative for persons <= 35 years (31.5% of prevalence). 
-Screening strategy is the preferred alternative for persons older than 35 years




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)

	16
	Cost comparison of pre-vaccination strategy by subgroup (total and per traveler seen)
	Costs (screening [laboratory and personnel costs] and vaccination [vaccine and personnel costs] of seronegative travelers, 1996US$, total | per traveler):
(1) Travelers >= 51 years or and those born after 1945 in a non-industrialized country: $52,481 | $99.58
(2) Travelers who traveled to a hepatitis A endemic area: $54,284 | $103.01
(3) Travelers of 18-50 years and born in an industrialized country:  $66,512 | $126.21

Effectiveness: Not reported
	--
	Age and anti-HAV incidence (higher cost-effectiveness for subgroups with higher incidence)
	The optimal strategy is to selectively screen subgroups with the highest rates of HAV immunity, which includes all travelers born before 1945 and travelers born in non-industrialized countries after 1945




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis A (continued)
	
	
	

	17
	(1) Cost of avoiding one case by vaccination vs. by immunoglobulin
(2) Cost-benefit ratios of vaccination (benefit is defined as the cost of hepatitis A cases that can be prevented by vaccination)

	Costs (direct + indirect + disease costs, 1992US$): Not reported

Effectiveness (avoided cases, avoidable costs regarding hepatitis A cases):
(1) Avoided cases: Not reported
(2) Avoidable costs:
i. Vaccine: 1992US$21,142-143,833 (low risk); US$42,903-264,182 (high risk)
ii. IgG: Not reported
	(1) Costs per case avoided
(high risk–low risk):
i. Vaccine: 138.72-242.89
ii. IgG: 39.64-69.36
(2) Cost-benefit ratios (low risk-high risk):
i. Vaccine: 0.01-0.1
All cost-benefit ratios are <1, which indicates that vaccination costs outweigh its benefits (in the high-risk hypothesis, $100 are spent to generate US $1 of benefit)
	-Number of deployments
-Indirect costs
-Marginal value of loss of productivity (which depends on incidence among troops)
	Passive immunization with immunoglobulin is 4 times more cost-effective even if it confers only 90% protection.
However, if the same troops are deployed again on similar operations, vaccination is more cost-effective from the 3rd deployment onward in soldiers who are at high risk


Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis B

	18
	Acute or chronic health outcome avoided per 100,000 patients; incremental QALY and ICER for HEPLISAV compared to Engerix-B
	Costs (100,000 patients, 2011US$): 
(1) HEPLISAV: $26,225,377
(2) Engerix-B: $24,934,339

Effectiveness (QALY for 100,000 patients): 
(1) HEPLISAV: 2,799,206
(2) Engerix-B: 2,798,974
	ICER:
$5,564/QALY for HEPLISAV compared to Engerix-B vaccine
	Cost of vaccines, discount rate, seroprotection rates associated with HEPLISAV, adherence to 2 doses of vaccine
	For travelers, HEPLISAV is a cost-effective option compared with Engerix-B.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Hepatitis B

	19
	ICER for HEPLISAV-B compared to Engerix-B
	Costs (100,000 patients, 2020US$): 
(1) HEPLISAV-B: $26,715,796
(2) Engerix-B: $23,713,245

Effectiveness (QALY of survival time for 100,000 patients): 
(1) HEPLISAV-B: 2,818,115
(2) Engerix-B: 2,817,849
	ICER:
$11,287/QALY for HEPLISAV-B compared to Engerix-B vaccine
	Cost of vaccines, type of vaccines
	For travelers, HEPLISAV-B is a cost-effective option compared with Engerix-B.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Multiple diseases (hepatitis A and hepatitis B)
	
	
	

	20
	Cost-effectiveness:
Ratio of costs (per 1,000 candidates) to additional prevention conferred through vaccination
	Costs (per 1,000 patients for each target population, 2012US$):
Travel clinic (25-45-65 yo):
(1) Screen and defer vaccination: $160,095-152,143-140,527
(2) Screen and begin vaccination: $217,465-211,153-202,552
(3) Vaccinate without screening: $191,124 (constant)

Effectiveness (prevented cases):
Travel clinic (25-45-65 yo):
(1) Screen and defer vaccination: 1,059-945-766
(2) Screen and begin vaccination: 1,491-1,331-1,078
(3) Vaccinate without screening: 1,491-1,331-1,078

	CER:
Travel clinic (25-45-65 yo):
(1) Screen and defer vaccination: $151-161-183
(2) Screen and begin vaccination: $146-159-188
(3) Vaccinate without screening: $128-144-177

ICER (Vaccinate without screening compared to Screen and defer vaccination):
Travel clinic (25-45-65 yo):
$72-101-162
	Serology costs:
when reduced by 33%, screen and defer strategy most cost-effective for 65y travelers 
	-For 25y travelers, “vaccinate without screening” is most cost-effective.
-For each population, “vaccinate without screening” dominates the “screen and begin” protocol. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Influenza

	21
	Cost saving per person vaccinated against influenza
	Costs (total annual costs among the passengers and the crew 1997-2000, 1994-2000$): $143,000-2,409,000

Effectiveness: Not reported
	$13.66 cost-saving per person vaccinated 
	N/A
	Greatest impact is for elderly passengers at high risk for complications of influenza.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Malaria

	22
	Cost-effectiveness (65% vs. 0% reimbursement of chemoprophylaxis): 
-Incremental cost per malaria case prevented
-Incremental cost per malaria death prevented 
	Costs (chemoprophylaxis + disease costs, annual, 1,434,675 journeys from France to Sub-Saharan Africa, 2005€):
(1) 0% reimbursement: €17,416,955
(2) 65% reimbursement: €47,071,687

Effectiveness:
-Incidence of malaria (n): 
(1) 0% reimbursement: 6321
(2) 65% reimbursement: 3836
-Number of malaria deaths: 
(1) 0% reimbursement: 34/year
(2) 65% reimbursement: 21/year
	ICER
€11,933 per malaria case prevented;

€2,281,133 per malaria-related death prevented
	Probability of contracting malaria w/o prophylaxis, rate of hospitalization, prophylactic effectiveness, prob. of severe case after contracting malaria, prob. of recourse to prophylaxis. 
	For travelers insured by French health insurance and occasionally visiting sub-Saharan Africa, it is cost-effective to reimburse malaria chemoprophylaxis from insurance system perspective




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Malaria (continued)

	23
	Cost-effectiveness: 
ICER per malaria case averted
	Costs (chemoprophylaxis + disease costs, per journey from Switzerland to West Africa, 55-82.4% use of chemoprophylaxis, 2009€):
(1) 0% reimbursement: €36.64-65.45
(2) 80% reimbursement: €39.78-50.94

Effectiveness (probability of contracting malaria):
(1) 0% reimbursement: 0.00586-0.01196
(2) 80% reimbursement: 0.00363-0.00625
	ICER (80% reimbursement compared to 0% reimbursement):
€7,673/malaria death averted in terms of QALY (cost-effective under NICE guidelines)
	% use of prophylaxis, prob. of contracting malaria w/o prophylaxis, mefloquine cost, % reimbursement
	80% reimbursement for travelers from Switzerland to West Africa is cost-effective and cost-saving at 68.7% use




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Malaria (continued)

	24
	Cost-benefit: 
minimal malaria risk below which costs of chemoprophylaxis are greater than avoided health costs of malaria
(1.13% for UK travelers in the baseline)
	Costs (cost of chemoprophylaxis, 2009/10£): £138

Effectiveness (avoided costs of malaria case): Not reported

	Days of exposure needed to reach the cost-benefit threshold for 3 agents: 
Atovaquone (proguanil) /Mefloquine/Doxycycline: 
(1) Brazil: >365/157/149
(2) West Africa: 30/30/25
(3) India: 53/45/43
(4) Indonesia: 45/43/40
(5) Thailand: >365 for all 3
	-Duration of visit and risk of acquiring malaria (↑risk → shorter duration to reach cost-benefit threshold); 
-Malaria incidence (↑leads to ↑cost-effectiveness); 
-Chemoprophylaxis cost 
(↓leads to ↑ CE).
	Chemoprophylaxis was cost-effective for travelers to West Africa, and for those staying 45 days or longer in India and Indonesia, but it was not cost-effective for UK travelers to Thailand and the Amazon region of Brazil. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Malaria (continued)

	25
	Cost-benefit for travelers visiting friends and relatives (VFR): 
Net cost or saving per traveler = (reduced malaria risk*cost of treatment) – (cost of chemoprophylaxis)
	Costs (chemoprophylaxis per visit, 2009US$):
(1) Payer’s side: $148.52
(2) Traveler’s side: $37.79

Effectiveness (saved costs of treatment per case, reduced risk): 
Costs of treatment:
(1) Payer’s side: $25,250
(2) Traveler’s side: $3387
Malaria risk reduction (%, Business/leisure/all-purpose/VFR travelers): 95.5/95.4/95.1/94.7
	Net cost/saving per traveler per trip (Business/leisure/all-purpose/VFR travelers)
(1) Payer’s side: $13.6/$82.3/$199.1/$371.6
(2) Traveler’s side: $-20.3/$-7.7/$9.9/$32.0
	Travel duration, adherence to prophylaxis, cost of prophylaxis, risk of malaria 
	- From payer’s perspective, prophylaxis is cost-saving regardless of trip duration
- From traveler’s perspective, prophylaxis is cost-saving for travelers with high risk of contracting malaria (i.e., VFR; high-risk behaviors)




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Malaria (continued)

	26
	ICER:
€/additional case averted
	Costs (chemoprophylaxis for the population, annual, 2018€):
(1) 0% reimbursement:
i. All travelers to SSA: €28,896,835
ii: All travelers to WCA: €21,005,631
(2) 65 % reimbursement by NHI w/o a change in chemoprophylaxis use population:
i. All travelers to SSA: €59,955,132
ii: All travelers to WCA: €42,944,299
(3) 65% reimbursement with increased atovaquone/proguanil use and compliance rates:
i. All travelers to SSA: €66,265,920
ii: All travelers to WCA: €47,219,627

Effectiveness (# of malaria case, annual): 
(1) 0% reimbursement:
i. All travelers to SSA: 5,419
ii: All travelers to WCA: 4,986
(2) 65 % reimbursement by NHI w/o a change in chemoprophylaxis use population:
i. All travelers to SSA: 4,522
ii: All travelers to WCA: 4,058
(3) 65% reimbursement with increased atovaquone/proguanil use and compliance rates:
i. All travelers to SSA: 4,020
ii: All travelers to WCA: 3,629
	ICER:
(1) 0% reimbursement: --
(2) 65 % reimbursement by NHI w/o a change in chemoprophylaxis use population:
i. all travelers to SSA: €34,623.19
ii: all travelers to WCA: €26,721.56
(3) 65% reimbursement with increased atovaquone/proguanil use and compliance rates:
i. all travelers to SSA: €23,640.03
ii: all travelers to WCA: €19,315.76
	Probability of CP use, probability of contracting malaria without using CP, changes in adherence, and the cost of hospitalization for malaria (↓leads to ↑ ICER)
	- Reimbursement by NHI could be cost-effective. 
- targeting travelers to WCA (with higher risk for malaria) could be efficient.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Rabies

	27
	-Monthly deaths prevented by vaccination 
-Cost per case prevented by vaccination
	Costs (vaccination per traveler, 1994CA$): 
(1) No intervention: 0
(2) Pre-exposure prophylaxis: CA$270

Effectiveness (number of death per million travelers per month):
(1) No intervention: 0.072 death
(2) Pre-exposure prophylaxis: 0.018 death
	Cost per death avoided: 
5 billion for 18.5 million travelers 
	-Age (more cost-effective outcomes for children)
-Among child travelers, analysis was also sensitive to the duration of stay and access to medical care
	Pre-exposure prophylaxis was not cost-effective for all travelers but would be cost-effective for children at high risk of exposure, leaving for a long stay (>1y) without rapid access to health care




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Rabies (continued)

	28
	-Annual # post-exposure treatments/1000 people 
-Prophylaxis cost difference between: 
(1) Pre & post-exposure
(2) Only post-exposure
	Costs (administration costs for 175 treatments among 4014 volunteers, 1987/88US$):
(1) Pre & post-exposure: $101,600-441,325
(2) Only post-exposure: $57,750-104,562

Effectiveness: 43.6/1000 post-exposure treatments per year 
	--
	-Treatment rate (higher rates make pre-exposure prophylaxis more CE)                                                                                    -Price of a vaccine (pre-exposure CE if <=$7/dose)
	-Pre-exposure prophylaxis is not cost-effective even for travelers with highest rate of post-exposure treatment 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Rabies (continued)

	29
	-Incremental cost per vaccinated person
-Incremental costs per rabies immunoglobulin (RIG) administration averted
	Costs (Annual, 2017€):
National costs before travel:
(1) Former WHO recommendations: €12,929,400
(2) 2018 WHO recommendations (intramuscular): €10,735,000
(3) 2018 WHO recommendations (intradermal): €8,160,900
Additional costs caused by 1.5-fold increase in vaccine uptake followed by 2018 WHO recommendations:
(1) Travellers to South America: €188,900
(2) Travellers having all risk factors together: €333,100
(3) Men: €867,100
(4) Travellers to south-eastern and western Asia: €966,400
(5) Travellers < 35 years: €1,206,000
(6) Travellers having at least one risk factor: €1,755,100

Effectiveness: 
Additional vaccinated persons
(1) Travellers to South America: 1,800
(2) Travellers having all risk factors together: 3,410
(3) Men: 8,570
(4) Travellers to south-eastern and western Asia: 9,800
(5) Travellers < 35 years: 11,970
(6) Travellers having at least one risk factor: 17,290
Avoided RIG 
(1) Travellers to South America: 4
(2) Travellers having all risk factors together: 16
(3) Men: 29
(4) Travellers to south-eastern and western Asia: 41
(5) Travellers < 35 years: 45
(6) Travellers having at least one risk factor: 60
	ICER per additional person vaccinated before travelling: 
(1) Travellers to South America: €105
(2) Travellers having all risk factors together: €98
(3) Men: €101
(4) Travellers to south-eastern and western Asia: €99
(5) Travellers < 35 years: €101
(6) Travellers having at least one risk factor: €102

ICER per averted RIG:
(1) Travellers to South America: €46,750
(2) Travellers having all risk factors together: €21,320
(3) Men: €30,370
(4) Travellers to south-eastern and western Asia: €23,760
(5) Travellers < 35 years: €26,970
(6) Travellers having at least one risk factor: €29,220
 
 
	-Vaccination uptake (higher rates make PrEP less cost-effective) 
-Type of travelers by risk status 
	Intradermal rabies vaccination under current WHO schedule (2 doses) is the most cost-effective strategy for Dutch travelers to rabies-endemic areas. 





Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Travelers’ diarrhea (TD)

	30
	Cost-effectiveness: 
Intervention cost per day of incapacitation avoided
	Costs (for incapacitation days due to TD per traveler, US$):
(1) Natural history: $105
(2) Treatment: $63
(3) TMP-SMX ppx: $15.75
(4) Doxycycline ppx: $12.60

Benefits (incapacitation days per millions of travelers):
(1) Natural history: 600,000
(2) Treatment: 360,000
(3) TMP-SMX ppx: 90,000
(4) Doxycycline ppx: 72,000
	(1) Natural history: --
(2) Treatment: $5.46
(3) TMP-SMX prophylaxis: $14.00
(4) Doxycycline prophylaxis: $16.91
	-Disability duration (lower leads to higher ICER) 
-TD incidence 
-Prophylaxis efficacy
-Value assigned to a day of incapacitation. 
	-For individuals at high risk of TD exposure and if prophylaxis is 85% effective, both ppx strategies are superior to treatment. 
-If risk reduced by 75-80% through nonpharmacologic means, treatment is more CE. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Travelers’ diarrhea (TD) (continued)

	31
	Cost-effectiveness: 
ICER = marginal cost lost military duty day averted by vaccine


	Costs (cost of care averted, 2006 US$): $21,028,181 (3% discount rate)

Effectiveness (reduction in # of duty days lost, annual):
(1) Multiplex: 13,503 
(2) Campylobacter: 4962 
(3) ETEC: 5340 
(4) Shigella: 3485
	Vaccine | ICER 
(1) Multiplex: $1366 
(2) Campylobacter: $1243 
(3) ETEC: $1188 
(4) Shigella: $1860
	Immediate availability of vaccine and deployment time (inversely proportional to ICER)
	-For troops of <=30,000 in high-risk regions (SE Asia), Campy vaccine is most cost-effective; if vaccine available immediately, then multiplex, and ETEC also cost-effective. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Travelers’ diarrhea (TD) (continued)

	32
	Cost-benefit
Net benefit of avoiding a case of TD per vaccinated person= monetary value of benefit*- cost of vaccination
(*includes cost of lost vacation days, or workdays for business travelers)
	Costs (vaccination, 2007US$): $75 (constant)

Effectiveness (cost per case avoided):
For leisure travelers: $1,460
For business travelers: $1,996

	Net benefit of avoided case: 
For leisure travelers
-20% TD rate: $41 (saving)
-13% TD rate: $-3 (loss)
-5% TD rate: $-46 (loss)
For business travelers
-20% TD rate: $83 (saving)
-13% TD rate: $24 (saving)
-5% TD rate: $-35 (loss)
	-Decrease in vaccine cost and increase in the value of the following parameters lead to increasing net benefit of vaccine: rates of ETEC-caused TD, value of lost time, travel cost/price, days lost due to disease.                                                                                        
	Net positive value (saving) is achieved with Dukarol vaccination strategy at the ETEC-caused travelers’ diarrhea rate of 13% and above for leisure travelers, and at 9% and above for business travelers.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Travelers’ diarrhea (TD) (continued)

	33
	(1) Mean saving per traveler from vaccination in Net present value (NPV) - benefits are defined as effectiveness of vaccine to prevent TD
(2) Benefit-cost ratio: Net saving / vaccination costs
	Costs (disease costs with vaccination per 1000 travelers, 2005€):
Provider perspective: €57,889.42
Societal perspective: €135,356.56

Effectiveness (net saving per 1000 travelers):
Provider perspective: -€30,958.12 (costs>benefits)
Societal perspective: €79,260.14
	(1) Mean saving/traveler: €79.26

(2) Benefit-Cost ratio:
i. Base case: 1.39
ii. Africa: 1.32
iii. C-S. Africa: 0.86
iv. India and SE. Asia: 1.55 
	-Trip duration (vaccine efficacy higher for <21-day trips); 
-Travel destination (NPV higher in India and Southeast Asia). 
	The recommendation for WC/rBS vaccination in subjects travelling to zones at risk of TD is beneficial for the traveler, regardless of trip duration and visited continent.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Travelers’ diarrhea (TD) (continued)

	34
	CER = costs/averted DDL per gastroenteritis episode (NoV vaccine, compared to Shigella, Campylobacter & ETEC)
	Costs (Annual cost of vaccinating target population, 2013US$): $6,956,775 (constant across Norovirus, Shigella, Campylobacter & ETEC)

Effectiveness (Annual duty days lost (DDL) averted by vaccine acquisition strategy (VAS)): 
Norovirus: 3944
ETEC: 7629
Campylobacter sp.: 7835
Shigella sp.: 4978
	NoV: $1344 
ETEC: $776
Campylobacter sp.: $800 
Shigella sp.: $1275
	Duration of deployment (explains 48% of variation); vaccine coverage, pathogen prevalence, gastroenteritis incidence, probability of seeking medical treatment for illness, cost per vaccine dose, vaccine efficacy, hospitalization probability, DDL, vaccine admin. cost. 
	Compared to a vaccine immediately available for ETEC, Campylobacter sp., and Shigella sp., a vaccine for NoV would cost more for each duty day lost averted. However, no benchmarks have been established for a dollar value to prevent a DDL 
in military deployment setting.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Travelers’ diarrhea (TD) (continued)

	35
	CER = costs/averted DDL
	Costs (Annual cost for 50000 deployment members, US$): 
(1) Base case: $2,974,311
(2) Increased probability and earlier healthcare seeking: $3,403,120- 4,689,547
(3) Optimal prescribing behavior: $2,584,192-2,622,427
(4) Combination: $2,988,061-3,784,775

Effectiveness (Annual duty days lost (DDL)): 
(1) Base case: 25,918 
(2) Increased probability and earlier healthcare seeking: 27,101-34,816 
(3) Optimal prescribing behavior: 20,619-21,326
(4) Combination: 19,031-19,590
	(1) Base case: --
(2) Increased probability and earlier healthcare seeking: $193-363
(3) Optimal prescribing behavior: $-68- -74
(4) Combination: $2-118
	Probability of hospitalization (↑leads to ↑CER), probability of no self-treatment (↑ leads to ↓CER)
	-Optimized provider-prescribing behavior would be cost-effective with an overall lower cost while averting up to 5,299 DDL at maximum. 
-Patients would be required to be treated, embedded within the operational unit.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Cholera

	36
	Number of vaccine-associated adverse events (VAAEs); 
Cost per case prevented
	Costs: 
Direct costs of vaccine per person: CA$28.67
Probability of VAAE per person: 1.05 * 10-4

Effectiveness (probability of not acquiring cholera):
(1) No vaccination: 9.9 * 10-1
(2) Vaccination: 9.8 *10-1
	105 VAAE and CA$28.67 million cost of vaccination program to prevent 1 case (With an attack rate of one case per million trips) 
	-Cholera attack rate; 
-Cholera transmission rate (vaccination more cost-effective at higher rates). 
	Routine vaccination cannot be recommended but could be considered for travelers to high transmission regions. 





Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Polio

	37
	-Incremental net benefit of TR (difference between TR and outbreak cost)
	Costs (Direct and indirect TR cost, 2015US$): 
Direct: $21 million 
Indirect: $2.7 million

Effectiveness (Savings from averted outbreaks): 
Direct: $230 million
Indirect: $8.5 million
	-Incremental net benefit of TR: 
Direct: $210 million
Indirect: $5.8 million
Total: $215 million 
	-Outbreak duration
-Outbreak rate
-Inclusion of indirect costs
	The benefits of TRs outweigh the costs in 77% of model iterations. Despite the considerable costs, this study provides health and economic justification for implementing TRs in countries experiencing transmission of polio. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Typhoid fever

	38
	Cost-effectiveness:
(1) Military personnel never deployed: cost per person protected/avoided cases
(2) Military personnel already deployed: cost per person protected/working time saved in hour
	Costs (per person protected, 1996US$):
(1) Military personnel never deployed
i. Doing nothing: 25.89
ii. Typhoid Vaccine USP: 105.76
iii. Vivotif: 45.48
iv. Typhim-Vi: 37.10
(2) Military personnel already deployed
i. Doing nothing: 115.66
ii. Typhoid Vaccine USP: 128.03
iii. Vivotif: 66.55
iv. Typhim-Vi: 44.45

Effects:
(1) Military personnel never deployed (avoided cases)
i. Doing nothing: 980
ii. Typhoid Vaccine USP: 994
iii. Vivotif: 989
iv. Typhim-Vi: 994
(2) Military personnel already deployed (working time saved)
i. Doing nothing: 0
ii. Typhoid Vaccine USP: 900.5
iii. Vivotif: 585.3
iv. Typhim-Vi: 900.5
	(1) Military personnel never deployed (cost per avoided case)
i. Doing nothing: 26.42
ii. Typhoid Vaccine USP: 106.4
iii. Vivotif: 45.99
iv. Typhim-Vi: 37.30
(2) Military personnel already deployed (cost per saved working hour)
i. Doing nothing: NA
ii. Typhoid Vaccine USP: 142.18
iii. Vivotif: 113.7
iv. Typhim-Vi: 49.36
	Typhoid incidence rate, compliance rate, efficacy, side effects of vaccination
	-No intervention is cost-effective for personnel never deployed.
-Typhim-Vi is the most cost-effective vaccine.
-Vivotif is the most cost-effective if adherence to vaccination is >= 80% or during basic training where the cost of lost work hours can be ignored.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Typhoid fever

	39
	Cost-effectiveness: 
cost of vaccination for every case prevented
	Costs (vaccination cost per dose, €):
(1) Ty21a: €21
(2) Vi: €15

Effectiveness (No. of case avoided): Not reported


	Cost per case of typhoid prevented by endemicity level:
(1) Ty21a
i. Moderate: €4,076
ii. High: €2,038
iii. Very high: €204
(2) Vi
i. Moderate: €2,718
ii. High: €1,359
iii. Very high: €136
	Level of endemicity (vaccine cost-effective only in areas with very high levels of endemicity)
	Vaccination recommended for 
-travelers to countries with very high endemicity levels 
-travelers visiting relatives, or in close contact with locals




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Measles

	40


	Cost-effectiveness: 
incremental cost-effectiveness ratios = net cost per case of measles averted


	Costs (imported and US-acquired cases among 10 million US international travelers, US$):
(1) No pretravel health evaluation (PHE): $190.3M
(2) PHE: $14.8M

Effectiveness (# of cases)
(1) No PHE:
i. Imported: 22
ii. US-acquired: 66
(2) PHE:
i. Imported: 15
ii. US-acquired cases: 35 
	ICER: 
$4.6 million/measles case averted (varies by destination-specific risk of exposure from cost-saving in Pakistan to $59.5 million in North America) 
	Risk of exposure, # US-acquired cases, # contacts, # unvaccinated travelers 
(↑leads to ↓ ICER); direct costs (↓leads to ↓ ICER). 
	PHEs should focus on US travelers visiting destinations with higher risk exposure, and those who were previously unvaccinated. 


Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Measles (continued) 

	41
	-Number of imported and US-acquired measles cases
-Cost per case averted
-QALYs
- ICER=$/QALY
	Costs (per 1 million US infant and preschool travelers, 2018US$)
Infant travelers: 
(1) No PHE: $22.1M
(2) PHE: $69.6M
Preschool travelers:
(1) No PHE: $3.2M 
(2) PHE: $12.5

Effectiveness (# of imported | US-acquired cases): 
Infant travelers: 
(1) No PHE: 25 | 99
(2) PHE: 13 | 54
Preschool travelers:
(1) No PHE: 4 | 13
(2) PHE: 2 | 7
	ICER (per QALY, PHE compared to No PHE):
Infants: $9.2M
Preschool: $15M
	Risk of exposure, #US-acquired cases, costs of PHE, probability of vaccination at PHE
	Pre-travel MMR vaccination is clinically beneficial for infant travelers and cost-effective before travel to destinations with high exposure risk or from communities with low MMR vaccination 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Japanese encephalitis (JE)
	
	

	42
	Benefit-cost (B-C) ratio (monetization of benefit as avoidance of costs associated with contracting JE)
	Costs (vaccination costs, 2018$): 
(1) 8 to 10-week trips: $750
(2) Short-term 1-time business trip: $500

Effectiveness (JE morbidity and mortality costs per traveler by outcome):
Death: $17.46M
Disability: $18.42M
Minor illness: $152
	B-C ratio w/o disruptions and w/ disruptions of trip: 
(1) 8 to 10-week trips with 3 doses of vaccine:
i. W/o disruptions: 2.7 ($2009 expected costs vs. $750 vaccine cost)
ii. W/ disruptions: 4.3 ($3259 vs $750)
(2) Short-term 1-time business trip:
i. W/o disruptions: 1.00 ($502 vs $500) 
ii. W/ disruptions: 1.6 ($815 vs $500)
	Higher benefit-to-cost ratio results from: longer trips, active transmission season, more endemic destination, higher frequency of recurring trips, peri-urban (but not urban) areas, disruptions of trips expected
	-Benefits of vaccination outweigh the costs for those staying >=30 days in endemic area during >=1 transmission seasons, and for business travelers to endemic areas during transmission season for 2-week international business trip. 




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Japanese encephalitis (JE) (continued)

	43
	-Numbers-needed-to treat to prevent a case (NTT) 
-Cost per case averted by JE vaccination
	Costs (vaccination per dose, 2017US$): $292.13

Effectiveness (# of JE cases averted by vaccination per 1 million travelers):
(1) >=1m travelers: 1.36
(2) <1m travelers: 0.95
(3) All remaining travelers:
0.48
	Cost-effectiveness ratio from societal perspective: $billion ($B) per JE case averted:
(1) >=1m travelers: $0.6B
(2) <1m travelers: $1.2B
(3) All remaining travelers: $7.6B
	-JE incidence (100-fold incidence increase led to 100-fold ICER decrease)
-Vaccine cost (50% decrease led to 45% ICER increase)
	Given relatively low incidence, JE vaccination was not CE by traditional thresholds but offered better value to travelers with higher risk of exposure.




Table S1. Clinical and economic outcomes, by disease type (cont’d)
	Ref.
	Outcome measure
	Costs and benefits
	Outcomes
	Variables to which analysis was sensitive
	Conclusions and recommendations

	Multiple diseases (malaria, typhoid fever, and hepatitis A)

	44
	-Cost-effectiveness: 
Prophylaxis cost per avoided case (£); 
-Cost-benefit: 
Benefits: 1. avoided cost of illness; 2. value of life;
Costs: care costs; lost work time and income
	Costs (prophylaxis cost for the target population, 1991£):
-Malaria: £3.6M-12.8M
-Typhoid fever (TF): £30M -36.9M
-Hepatitis A (Hep A): £20M-70M

Effectiveness (Number of cases prevented and avoided expenditure):
# of cases avoided: 
-Malaria: 2,653-3,144
- TF: 183
- Hep A: 291
Avoided expenditure (£):
-Malaria: £19M-22.6M
- TF: £1.6M
- Hep A: £3.4M-12M
	Prophylaxis cost per avoided case (£):
-Malaria: 1,360-4,078
-TF: 165,639-202,207
-Hep A: 69,210-241,885
Expenditure avoided/case(£):
-Malaria: 7,205
-TF: 9,182
-Hep A: 11,857-41,438
Cost-benefit ratio: 
-Malaria: 0.19-0.57
-TF: 18.0-22.0
-Hep A: 4.5-15.8
	-Incidence rates (cost-effectiveness increases with increasing incidence);
-Administration costs of vaccine (for TF and hep A); 
-Travel frequency (for hep A).
	-Typhoid and hep A prophylaxis not cost-effective due to high admin. costs
-Chemoprophylaxis against malaria highly cost effective
- Individually perceived risk of infection may be higher than estimated incidence. 




Appendix 4. Cost estimates and components
Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel interventions
	Ref.
	Cost components
	Base case value

	Currency, year
	Discount rate

	Hepatitis A

	1
	Medical care costs by course of infection 
(mild, moderate, severe, fulminant, relapsing)
	
330, 420, 2144, 21440, 420
	US$, 1991
	5%

	
	Unit cost of intervention strategies: 
(1) Vaccination (1 dose + administration)
(2) Screening + vaccination 
(3) Passive immunization
	
39
43
41
	
	

	
	Indirect costs per day lost due to hepatitis A
	range: 65-194
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value

	Currency, year
	Discount rate

	Hepatitis A (continued)

	2
	Anti-HAV serologic test cost (public sector; commercial)
	15; 25
	US$, 1992
	N/A

	
	Unit cost of intervention strategies: 
(1) Immunoglobulin (public; commercial)
(2) Hepatitis A vaccine
	
1.50; range: 2.08-7.12
range: 25-35
	
	

	
	Administration of injection (for either strategy)
	4
	
	

	3
	Cost of treatment by course of infection 
(mild, moderate, severe, fulminant, relapsing)
	
117, 217, 1108, 11076, 217
	£, 1991/92
	5%

	
	Unit cost of intervention strategies: 
(1) Vaccination (HAVRIX 720) + administration
(2) Vaccination (HAVRIX 1440) + administration
(3) Screening 
(4) Passive immunization
	
20
27.5
15
5
	
	



Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value

	Currency, year
	Discount rate

	Hepatitis A (continued)

	4
	Medical care costs by course of infection 
(mild, moderate, severe, fulminant, relapsing)
	
342, 434, 2216, 22152, 443
	US$, 1991
	5%

	
	Unit cost of intervention strategies: 
(1) Vaccination (1 dose + administration)
(2) Screening + vaccination 
(3) Passive immunization
	
40
30
24
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value

	Currency, year
	Discount rate

	Hepatitis A (continued)

	5
	Treatment costs by diagnosis
(jaundice or symptoms; nonspecific symptoms)
	
1040; 1500
	French francs, 1993
	5%

	
	Medical care costs by course of infection (mild/moderate/relapsing; severe; fatal fulminant; surviving fulminant w/o transplantation; fulminant transplanted w/o complications)
	
895, 15375, 82300, 112500, 400000
	
	

	
	Unit cost of intervention strategies: 
(1) Anti-HAV gammaglobulin 
(2) Hepatitis A vaccine (institutional; public tariff)
	
400.00
115.00; 204.15
	
	

	
	GP consultation associated with intervention
	105.00
	
	

	
	HAV antibody screening test (institutional; public tariff)
	185.20; 285.20
	
	

	
	Average sick leave 
(mild/moderate/relapsing case; severe case)
	
5805; 38055
	
	




Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value

	Currency, year
	Discount rate

	Hepatitis A (continued)

	6
	Medical care costs by course of infection:
(mild, moderate, severe, fulminant, relapsing)
	175, 231, 2486-3528, 3267-8277
5-21
	ECU[footnoteRef:1], 1994 [1:  ECU = European Currency Unit; 1 ECU = 1.3 $ in 1994; inflation adjustment for conversion from 1992 to 1994 price levels: 4.6% (from 1992 to 1993), and 3.7% (from 1993 to 1994). ] 

	6%

	
	Unit cost of intervention strategies: 
(1) Hepatitis A vaccination for children
(2) Hepatitis A vaccination for adolescents 
(3) Selective active vaccination for high-risk persons
(4) Selective passive immunization for high-risk persons
	
72
49
83
83
	
	

	
	Diagnosis and treatment
(mild, moderate, severe, fulminant, relapsing) 
	238, 434, 3,304, 33,040, 434
	
	

	
	Unit cost of intervention:
Vaccine 
Immunoglobulin
Screening test
	
35
16
17
	
	

	
	Consultation (general practitioner, specialist first visit, specialist follow-up)
	16, 47, 18
	
	

	
	Hospitalization per day
	417
	
	

	8
	Unit cost of intervention strategies: 
(1) Immunoglobulin product 
(2) Hepatitis A vaccine
	
2.78 (3-month protection)
21.60 (1-year protection)
	£, 1993/94
	6%

	
	Vaccine administration cost (incl. cost of general practitioner consultation)
	11.60
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value

	Currency, year
	Discount rate

	Hepatitis A (continued)

	7
	Diagnosis and treatment
(mild, moderate, severe, fulminant, relapsing) 
	238, 434, 3,304, 33,040, 434
	US$, 1994
	5%

	
	Unit cost of intervention:
Vaccine 
Immunoglobulin
Screening test
	
35
16
17
	
	

	
	Consultation (general practitioner, specialist first visit, specialist follow-up)
	16, 47, 18
	
	

	
	Hospitalization per day
	417
	
	

	8
	Unit cost of intervention strategies: 
(3) Immunoglobulin product 
(4) Hepatitis A vaccine
	
2.78 (3-month protection)
21.60 (1-year protection)
	£, 1993/94
	6%

	
	Vaccine administration cost (incl. cost of general practitioner consultation)
	11.60
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value

	Currency, year
	Discount rate

	Hepatitis A (continued)

	9
	Unit cost of intervention strategies: 
(1) Serology test (option 1)
(2) Serology test (option 2)
(3) Vaccination of those who are seronegative
	
11 per test
16 per test
35 for 2 doses
	US$, 1997
	N/A





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Hepatitis A (continued)

	10
	HAVRIX (SKB) vaccine for hepatitis A (3-dose course)
	130
	US$, 1997
	N/A

	
	Initial testing for Hepatitis A antibodies
	30
	
	

	11
	3-dose course of hepatitis A vaccine
	40.80
	£, 1993-95
	N/A

	
	2 options for HAV test cost charged to general practices:
     Actual cost to the practice | Nationally quoted cost
	
4 | 10
	
	

	
	Nursing time for 10 minutes
	1.50
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Hepatitis A (continued)

	12
	Costs of intervention
     Cost of one course of vaccine
     Marginal cost of campaign implementation per person
     Cost of gammaglobulin per 250 mg dose
	
35.1
1
5
	£, 1991
	3%
(0%-10% in sensitivity analysis)

	
	Cost of disease
     Cost per GP consultation
     UK: cost per hospital day | cost per day off
     Abroad: cost per hospital day | cost per day off
     Cost of suffering per case (UK hospitals)
	
10
273 | 86
150 | 138
381
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Hepatitis A (continued)

	13
	Vaccine cost per dose
	45.50
	Canadian dollars, 2017
	1.5% 
(0%-3% in sensitivity analyses)

	
	Public health clinical administration cost
	44.26
	
	

	
	Public health costs per case for follow-up of contacts
	997.19
	
	

	
	Physician visit
	77.20
	
	

	
	Hospitalization (per day)
	954.93
	
	

	
	Acute liver failure
	37,150.73
	
	

	
	Liver transplant | Post-liver transplant (annual)
	127,278.81 | 25,907.79
	
	

	
	HAV serology
	32.87
	
	

	14
	Cost of screening (blood sample + antibody test)
	20.62
	€, 2006
	N/A

	
	Cost of one vaccine dose | administration cost
	19.16 | 2.91
	
	

	15
	Mean cost to treat a Hep A case in Spain
	588.9
	US$, 1997
	N/A

	
	Vaccination cost per dose | administration cost
	35 | 5
	
	

	
	Screening for HAV antibody 
	15
	
	



Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Hepatitis A (continued)

	16
	Antibody test
	7
	US$, 1996
	N/A

	
	Mean wholesale price of 2 doses of hepatitis A vaccine
	118.9
	
	

	
	Clinic personnel costs per hour (registered nurse)
	35
	
	

	17
	Cost of disease (direct and indirect) per case, by severity
     Non-hospitalized case
     Hospitalized case
     Serious hospitalized case
	
1,636
6,344
20,352
	US$, 1992
	8%

	
	2-dose course of vaccine and a syringe 
	44.52
	
	

	
	2-dose course of human immunoglobulin 
	12
	
	

	
	Marginal cost of campaign implementation  
	1/person per strategy
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Hepatitis B

	18
	Vaccine acquisition cost per dose:HEPLISAV | Engerix-B
	100 | 52.50
	US$, 2011
	0%-6% 
(range in sensitivity analysis)

	
	Vaccine administration cost per dose
	23.10
	
	

	
	Annual direct medical costs (by health state)
      Acute HBV infection
      Chronic HBV infection  
      Fulminant hepatic failure
      Cirrhosis
      Hepatocellular carcinoma
      Liver transplant: 1st year | subsequent years
	
827
1,824
19,371
6,840 - 35,976
31,916
396,470 | 38,247
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Hepatitis B

	19
	Vaccine acquisition cost per dose: HEPLISAV-B | Engerix-B
	120.50 | 61.11
	US$, 2020
	3%

	
	Vaccine administration cost per dose
	20.88
	
	

	
	Annual direct medical costs (by health state)
      Acute HBV infection
      Chronic HBV infection  
      Fulminant hepatic failure
      Cirrhosis
      Hepatocellular carcinoma
      Liver transplant: 1st year | subsequent years
	
973
2,146
98,045
8,047 – 42,324
226,830
645,784 | 74,767
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Multiple diseases (hepatitis A and hepatitis B)

	20
	Serology test costs (anti-HAV/anti-HBc)
	17.12/16.66
	US$, 2002
	N/A

	
	Hepatitis A vaccine price (private sector/public sector)
	59.45/17.75
	
	

	
	Hepatitis B vaccine price (private sector/public sector)
	51.73/24.25
	
	

	
	Bivalent vaccine price (private sector/public sector)
	77.67/36.16
	
	

	
	Vaccine administration costs 
	5.56-11.13 (vary by travel setting)
	
	

	
	Cost of pneumonia case; cost of hospitalized death 
	51,219-284,050; 0-11,362
	
	

	
	Total cost per case, average (range)
	457,000 (143,000-2,409,000)
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Influenza

	21
	Cost of influenza case (passenger; crew member)
	60,800-955,724; 7,152-46,488
	US$,
1994-2000
	N/A

	
	Cost of pneumonia case; cost of hospitalized death 
	51,219-284,050; 0-11,362
	
	

	
	Total cost per case, average (range)_
	457,000 (143,000-2,409,000)
	
	

	Malaria

	22
	Cost of hospitalization (due to malaria case or side effect)
	Range: 483-7,200
	€, 2004/06
	N/A

	
	Direct cost due to outpatient care
	Range: 21-317
	
	

	
	Indirect cost of sick leave due to a malaria case 
	475
	
	

	
	Direct cost of chemoprophylaxis strategies
(1) Chloroquine, 0% reimbursement 
Various prophylaxis agents, 65% reimbursement
	
1.42
Range: 13.18-68.33
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Malaria (continued)

	23
	Malaria prophylaxis strategies: 
(1) Mefloquine (0%/80% reimbursement)
(2) Atovaquone/proguanil (0%/80% reimbursement
(3) Doxycycline (0%/80% reimbursement)
	
22.10/4.20
83.75/65.99
30.23/12.47
	€, 2009
	N/A

	
	Cost to treat severe adverse events
	37.59
	
	

	
	Average cost to treat a malaria case: 
Hospitalization | Ambulant treatment
	
4,763 | 368
	
	

	
	Indirect cost of sick leave due to a malaria case
	2,123
	
	

	24
	Cost of chemoprophylaxis
	138.00
	£, 2009/10
	N/A

	
	Cost of adverse events
	164.29
	
	

	
	Cost of acquiring malaria
	18,872.00
	
	

	
	Cost of dying of malaria
	312,000.00
	
	

	
	Cost of avoiding chemoprophylaxis
	0.00
	
	







Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Malaria (continued)

	25
	Malaria chemoprophylaxis and associated consultations[footnoteRef:2] [2:  Includes the following costs and co-payments: clinic visit, prophylaxis agent, treatment and prescription drugs, lost work hours for clinic visits and travel. ] 

(1) Costs for healthcare payer 
(2) Costs for traveler (direct; indirect due to work loss)
	

241.60-253.69
75.00; 98.36
	US$, 2009
	N/A

	
	Costs associated with malaria treatment[footnoteRef:3] [3:  Includes the following costs and co-payments: physician visit, blood film test and drugs for treatment of an ambulatory case, hospitalization costs, inpatient physician services, lost work hours due to medical care for ambulatory and for hospitalized cases. ] 

(1) Costs for healthcare payer 
(2) Costs for traveler (direct; indirect due to work loss)
	
30,206.75
425.00; 1,426.19-2,704.84
	
	

	Rabies 

	27
	Cost of pre-exposure prophylaxis (vaccine cost + medical and administration costs associated with each visit)
	270
	CA$, 1994
	N/A

	28
	Pre-exposure prophylaxis program (US Peace Corps)
	96,000-417,000 (varies by region)
	US$, 1987/88
	N/A

	
	Post-exposure booster treatment 
	5,600-24,325 (varies by source)
	
	


Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Malaria (continued)

	26
	Direct cost of chemophylaxis
(1) Atovaquone-proguanil
(2) Doxycycline
(3) Mefloquine
	
25.58
7.31
18.16
	€, 2018
	N/A

	
	General practitioner consultation per visit
	16.5
	
	

	
	Outpatient care cost
	181.83
	
	

	
	Hospital care 
	1,807.36
	
	

	
	Severe side effects treatment
	17.5
	
	

	Rabies 

	27
	Cost of pre-exposure prophylaxis (vaccine cost + medical and administration costs associated with each visit)
	270
	CA$, 1994
	N/A

	28
	Pre-exposure prophylaxis program (US Peace Corps)
	96,000-417,000 (varies by region)
	US$, 1987/88
	N/A

	
	Post-exposure booster treatment 
	5,600-24,325 (varies by source)
	
	




Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Rabies (continued) 

	29
	Vaccine costs per intramuscular administration
	51.64
	€, 2017
	N/A

	
	Vaccine costs per intradermal administration
	6.81
	
	

	
	Rabies immunoglobulin old recommendations (new recommendations), administered in the Netherlands
	2,000 (800)
	
	

	
	Rabies immunoglobulin, administered abroad
	2,731
	
	

	
	Mean repatriation costs
	1,650
	
	

	
	Mean evacuation costs
	1,844
	
	

	
	1st consultation, per person (Municipal Health Service)
	13.10
	
	

	
	1st consultation, per person (general practitioner)
	67.56
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Travelers’ diarrhea (TD)

	30
	Cost of antimicrobial agent (7-day supply)
	Range: 0.79-0.91 per day
	US$, N/A
	N/A

	
	Hospitalization for travelers’ diarrhea
	1,000
	
	

	
	Adverse drug reactions (mild/moderate; severe)
	40; 1,000 or 1,500
	
	

	
	Indirect cost of a loss of a day due to incapacitation
(3-day/7-day/14-day travel)
	300/175/100
	
	

	
	Medical expense of evaluation for chronic diarrhea in US
	500 (range: 400-1,000)
	
	

	31
	Cost of multiplex vaccine (1 dose + administration)
	48.98 + 2.56
	US$, 2006
	3%

	
	Cost per adverse event treated 
	104.00
	
	

	
	Cost by treatment type (range)
	22-13,917
	
	

	32
	Total cost of a TD episode (leisure/business traveler):
	1,460/1,996
	US$, 2007
	N/A





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Travelers’ diarrhea (TD) (continued)

	33
	Cost of 2 doses of cholera vaccine
	32.31
	€, 2005
	N/A

	
	TD treatment cost/traveler (vaccinated/nonvaccinated)
	5.55/3.22
	
	

	
	Care provided by IVC in Spain
	24.90
	
	

	
	Lost days of vacations
	142.86
	
	

	34
	Cost of vaccine administration
	2.96
	US$, 2013
	N/A
(1-year horizon)

	
	Cost per dose of vaccine
	28.59
	
	

	
	Cost per adverse event treated
	120
	
	

	
	Cost of treatment type provided 
   Medical evacuation | Confinement to bed rest
   Hospitalization (deployed) | Ambulatory
	
16,081 | 97
2,699 | 76
	US$, 2013
	N/A
(1-year horizon)





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Travelers’ diarrhea (TD) (continued)

	35
	Cost of treatment by type:
Medical evacuation | Hospitalization (deployed)
Confinement to bed rest | Suboptimal
Optimal | Self-treatment failure
	
16,938 | 2,907
104 | 70
82 | 27
	US$, N/A
	N/A

	Cholera 

	36
	Cost of vaccine (incl. pharmacy markup, dispensing fee)
	28.67
	CA$, no year
	N/A





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Polio

	37
	Costs by country: Afghanistan | Cameroon | Pakistan 
     Per-capita monthly gross national income [$/month]
     Average salaries for vaccinators [$/month]
     Administrative cost per vaccine dose
	
51 | 110 | 120
240 | 170 | 238
0.57 | 1.34 | 1.14
	US$, 2015
	3%

	
	Average treatment cost/case (low/high-income country)
	660/660,000
	
	

	Typhoid fever

	38
	Unit cost of vaccines:
Typhoid Vaccine USP
Vivotif
Typhim-Vi
	
0.9
2.74
7.2
	US$, 1996
	N/A

	39
	Cost of typhoid fever Ty21a | parenteral Vi vaccines
	21 | 15
	€, N/A
	N/A





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Measles

	40
	Cost of clinical visit 
	5
	US$, multiple
	N/A

	
	Cost of missed work while attending the PHE (2 hours)
	2
	
	

	
	MMR vaccine cost + vaccine administration costs
	63 + 25
	
	

	
	Cost per measles case: imported / US-acquired 
	13,200 / 4,800
	
	

	41
	Cost per measles case: imported / US-acquired
	13,900 / 5,600
	US$, 2018
	3%

	
	Cost per contact: public health tracing / missed work
	330 / 240
	
	

	
	Cost of PHE: infants / preschool-aged
	8.3 / 8.3
	
	

	
	Cost of vaccination: infants / preschool-aged
	96 / N/A
	
	

	Japanese encephalitis

	42
	Total compensation of executives
	250,000
	US$, 2018
	N/A

	
	Extra cost of disability treatment
	30% of total compensation
	
	

	
	Costs of medical care abroad and evacuation
	150,000
	
	

	
	Vaccine cost (1st year – 1 dose, 2nd-9th year – 2 doses)
	250 per dose
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Japanese encephalitis (continued)

	43
	Vaccine cost (average wholesale price) per dose
	292.13
	US$, 2017
	3%

	
	Vaccine administration cost per dose
	32.62
	
	

	
	Medical cost (short-term treatment/mild/severe sequelae)
	30,742/1,730/8,648
	
	

	
	Productivity costs (complete recovery/mild sequelae)
	60,568
	
	

	
	Life-time productivity costs (severe sequelae/death)
	1,387,459/2,112,085
	
	





Table S2. Estimates of costs associated with travel-related communicable diseases and pre-travel intervention (cont’d)
	Ref.
	Cost components
	Base case value
	Currency, year
	Discount rate

	Multiple diseases (typhoid fever, hepatitis A, and malaria)

	44
	Unit cost for prophylaxis (drug/vaccine + administration): 
(1) Typhoid fever (3 vaccine types)
(2) Hepatitis A (immunoglobulin/vaccine)
(3) Malaria (2 chemoprophylaxis agents)
	

37-45
32/87
12-41
	£, 1991
	6%

	
	Average total cost of prevention: typhoid fever/HEP A/malaria
(1) Healthcare sector
(2) Traveler
	

14,637,095/22,163,881/1,382,429
17,868,483/15,144,414/6,832,407
	
	

	
	Costs of illness: typhoid fever/hepatitis A/malaria
	3,013,955/6,829,434/24,469,387
	
	




