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vaccination forms might be immune despite <10 mIU/mL 
anti-HBs response levels.

Keywords  Cuban health · Refugee health · Hepatitis B 
antibody · Refugee vaccinations

Background

During 2014, Cuban refugees were the fifth largest group to 
resettle in the United States; Texas resettled the second larg-
est number of Cuban refugees [1]. In addition, through the 
U.S. Cuban–Haitian Entrant Program, Cubans are allowed 
to enter the United States as parolees and are eligible for 
refugee benefits and services administered by the Office of 
Refugee Resettlement [2].

Upon arrival to the United States, refugees and parolees 
are recommended to undergo a post-arrival health assess-
ment within the first 90 days [3]. CDC recommends that 
HepB vaccination be offered to all newly arrived refugees 
who are not infected and non-immune based on serologic 
testing, and considered at high risk for infection. In addition, 
if a partial vaccine series is documented despite antibody to 
HBsAg (anti-HBs) positivity, the vaccine series should be 
completed based on the Advisory Committee on Immuniza-
tion Practices (ACIP)-recommended schedule [4].

In recent years, the Texas Department of State Health 
Services Refugee Health Program reported inconsisten-
cies between the overseas HepB vaccination information 
and the HBV serologic testing results among newly arrived 
Cubans. Specifically, some persons, with a completed series 
of HepB vaccinations documented on the overseas records, 
had decreased response (i.e., anti-HBs <10 mIU/mL) to 
HBV according to serology results. In this evaluation, we 
assessed the overseas HepB vaccination documentation and 

Abstract  We assessed hepatitis B virus (HBV) serologic 
results among newly arrived Cubans with vaccination docu-
mentation. We matched the post-arrival health assessment 
HBV serologic results of Cubans who arrived during 2010–
2015 in Texas with their overseas hepatitis B (HepB) vac-
cination records in the CDC’s Electronic Disease Notifica-
tion database and calculated the proportion of those immune 
due to HepB vaccinations. Among 2123 who had overseas 
HepB vaccination and serologic results, 1072 (50.5%) had 
three valid documented doses of HepB. Of these 1072, 441 
(41.1%) were immune due to HepB vaccination, 24 (2.2%), 
immune due to natural infection, 599 (55.9%), susceptible 
to HBV, and 8 (0.7%), HBV infected. Stratified by age, 21 
(87.5%) of 24 children <5 years of age showed protec-
tion, and the antibody to HepB surface antigen (anti-HBs) 
decreased as age increased. Our findings concurred with pre-
vious observations that anti-HBs serologic results wane over 
time. Many newly arrived Cubans with complete HepB vac-
cination records on the U.S. Department of State overseas 
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post arrival health assessment HBV serologic results to bet-
ter understand the extent of these inconsistencies and poten-
tial public health risk.

Methods

We obtained retrospective post-arrival medical health 
assessment data, including HBV qualitative serologic test 
information, for Cuban refugees and parolees who arrived 
in Texas during January 2010 through September 2015. Data 
were collected by the Refugee Health Program of the Texas 
Department of State Health Services from seven public 
health entities —University Health System/Bexar County, 
Dallas County Health and Human Services, Harris County 
Public Health, City of Amarillo Public Health, Tarrant 
County Public Health, Taylor County Public Health District, 
and City of Austin Public Health.

We matched these HBV qualitative serologic test data 
with overseas HepB vaccination information available on the 
U.S. Department of State form (i.e., DS-3025: Vaccination 
Documentation Worksheet) in the Centers for Disease Con-
trol and Prevention’s Electronic Diseases Notification (EDN) 
database [5]. Qualitative serologic HBV test results com-
prised of the HepB surface antigen (HBsAg) test, antibody 
to HepB core antigen (anti-HBc) and anti-HBs. Anti-HBs 
≥10 mIU/mL is considered a correlate of vaccine-induced 
protection for persons who have completed an approved 
vaccination series [6]. Interpretation of the serologic tests 
[6] were as follows—(1) immune due to HepB vaccination: 
HBsAg and anti-HBc tests negative, and anti-HBsAg posi-
tive; (2) immune due to natural infection: anti-HBc and anti-
HBsAg positive, and HBsAg negative; (3) susceptible to 
HBV infection: HBsAg, anti-HBc, and anti-HBsAg negative; 

and (4) infected: HBsAg and anti-HBc positive and anti-
HBsAg negative.

Valid documented overseas doses were assessed based on 
the ACIP recommended schedule [4] and defined as—(1) the 
second dose at a minimum of 4 weeks after the first dose; 
(2) the third dose at least 8 weeks after the second dose and 
16 weeks after the first dose; and (3) the third and final dose 
administered no earlier than 24 weeks of age.

We categorized persons into five age groups (<5, 5–18, 
19–39, 40–59, and ≥60 years), and classified overseas docu-
mented doses as: (1) no dose, (2) 1–2 doses, and (3) 3 doses 
or more. We calculated the number and proportion of people 
in each of the four serologic testing categories by overseas 
doses and by age category.

This assessment was determined non-research by the 
CDC’s Human Subject Advisors. The Refugee Health Pro-
gram of the Texas Department of State Health Services 
approved the use of these data for analysis.

Results

Of 10,937 newly arrived Cubans in Texas, 8814 (80.6%) 
were excluded from the analysis because there were no 
corresponding overseas HepB vaccination records. Of the 
8814 excluded, 8650 (98%) were Cubans determined to be 
a parolee at the U.S. port of entry [7] and did not have any 
overseas vaccination records. Of the remaining 2123 per-
sons with an overseas HepB vaccination record and domestic 
HBV serologic test, 1085 (51.2%) were female, 591 (27.8%) 
were children <19 years of age, and 1022 (48.1%) had a 
parolee visa type prior to arrival in the US (Table 1). Of 
the 2123 people with vaccination records, 711 (33.5%) had 
no documented HepB doses, 340 (16%) had 1–2 doses, 
and 1072 (50.5%) had 3 doses (Table 1). Of those with no 

Table 1   Results of hepatitis B 
virus (HBV) testing during post 
arrival health assessment among 
newly arrived Cubans in Texas, 
stratified by their overseas 
hepatitis B (HepB) vaccine 
doses, 2010–2015

a We only considered the overseas hepatitis B (HepB) vaccination that were documented on the U.S. 
Department of State Vaccination Documentation Worksheet (DS-3025)
b Immune due to HepB vaccination is defined as HBsAg and anti-HBc tests negative, and anti-HBsAg posi-
tive
c Immune due to natural infection is defined as anti-HBc and anti-HBsAg positive, and negative HBsAg
d Susceptible to HBV infection is defined as HBsAg, anti-HBc, and anti-HBsAg negative
e Infected with HBV is defined as HBsAg and anti-HBc positive, and anti-HBsAg negative
f Row percent are presented

Overseas HBV 
vaccinationa

Immune due to 
HBV vaccinationb

Immune due to 
natural infectionc

Susceptibled Infectede Total

n (%)f n (%)f n (%)f n (%)f n

Total 771 (36.3) 40 (1.9) 1292 (60.8) 20 (1.0) 2123
No dose 189 (26.6) 11 (1.5) 503 (70.7) 8 (1.1) 711
1–2 doses 141 (41.5) 5 (1.5) 190 (55.9) 4 (1.2) 340
3 doses 441 (41.1) 24 (2.2) 599 (55.9) 8 (0.7) 1072
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documented HepB doses, 8 (1.1%) were infected, and of 
those with 1–2 HepB doses, 4 (1.2%) were infected. There 
was no overseas documentation of more than three doses. 
The specific Hep B vaccine administered overseas was not 
available.

Among the 1072 who received three overseas HepB 
doses, 441 (41.1%) were immune due to HepB vaccina-
tion, 24 (2.2%) were immune due to natural infection, 599 
(55.9%) were susceptible to HBV, and 8 (0.7%) were HBV 
infected (Table 1). Immunity for those with three over-
seas HepB doses were greatest for those <5 years (87.5%), 
but decreased with age (51.2% for those 40–59 years and 
10.6% for those ≥60 years) (Table 2).

Discussion

Our findings confirm reports of no or low anti-HBs sero-
logic results among newly arrived Cubans in Texas. HBV 
protection has been reported >90% after three intramuscular 
doses of the HepB vaccine and serologic response decreases 
with age; seroprotection is achieved in approximately 95% 
of healthy infants, approximately 92% of health-care person-
nel aged <40 years, and approximately 84% of health-care 
personnel aged ≥40 years [8]. The newly arrived Cubans in 
our assessment were last vaccinated on average 11.4 (95% 
CI 10.9–11.9) years prior to arrival in the U.S. (data not 
shown). When we analyzed those with three documented 
doses with last vaccination date prior to arrival, there was 
no significant difference in immunity due to HBV vacci-
nation between those who were last vaccinated between 0 
and 5 years and >20 years prior to arrival, 37% (95% CI 
31.6–42.9) and 37.4% (95% CI 29.1–46.5) respectively. 
Lastly, the children who were more recently vaccinated prior 
to arrival showed greater response.

The waning of anti-HBs has been reported previously. 
Leurdian et al. [9] provide several reviews of studies show-
ing long-term protection is present despite a decrease 
in anti-HBs over time. A 30-year follow-up study and 
response to a challenge dose among Alaskan Native adults 
and children found 51% with positive anti-HBs response, 
and among those with negative anti-HBs response, 88% 
expressed an anti-HBs response 30 days after a challenge 
dose [10].

We found that the newly arrived Cubans showed low 
HBV infection rates (0.7%) among those vaccinated 
which is comparable to previous studies. The preva-
lence of HBsAg positive among Cubans who arrived dur-
ing 2006–2008 was 1% (95% CI 0.8–1.1) [11] and 0.9% 
(95% CI 0.6–1.1) among Cuban-born living in the U.S. 
[12]. Also, when we assessed all available domestic HBV 
serologic results among all newly arrived Cubans in Texas 
(N = 10,937), of which most were adults (86.6%), the HBV 
infection rates of the Cuban cohort was similar to the U.S. 
population based on National Health and Nutrition Exami-
nation Survey (NHANES) 2012 analysis [13]—0.5% (95% 
CI 0.4–0.6) versus 0.3% (95% CI 0.2–0.4), respectively. 
Also, the Cuban cohort had a greater population immu-
nity from HepB vaccination than the U.S. data used in 
the NHANES analysis—39.3% (95% CI 38.4–40.2) versus 
25.1% (95% CI 24.1–26.1), respectively [13].

In summary, our findings concur with previous obser-
vations that anti-HBs serologic results wane over time. 
Although an additional HepB vaccine dose for newly 
arrived Cubans with completed documented doses on 
the U.S. Department of States forms can be given, these 
individuals might be protected, if consistent with previous 
studies showing long lasting cellular immunity in healthy 
persons despite waning anti-HBs levels.

Table 2   Results of hepatitis B 
virus (HBV) testing during post 
arrival health assessment among 
newly arrived Cubans in Texas 
among those with documented 
three overseas doses of hepatitis 
B (HepB) vaccine, 2010–2015

a Immune due to HepB vaccination is defined as HBsAg and anti-HBc tests negative, and anti-HBsAg posi-
tive
b Immune due to natural infection is defined as anti-HBc and anti-HBsAg positive, and negative HBsAg
c Susceptible to HBV infection is defined as HBsAg, anti-HBc, and anti-HBsAg negative
d Infected with HBV is defined as HBsAg and anti-HBc positive, and anti-HBsAg negative
e Row percent are presented

Age at U.S. 
arrival (years)

Immune due to 
HBV vaccinationa

Immune due to 
natural infectionb

Susceptiblec Infectedd Total

n (%)e n (%)e n (%)e n (%)e n

Total 441 (41.1) 24 (2.2) 599 (55.9) 8 (0.7) 1072
<5 21 (87.5) 0 0.0 2 (8.3) 1 (4.2) 24
5–18 166 (51.2) 1 (0.3) 155 (47.8) 2 (0.6) 324
19–39 191 (48.3) 6 (1.6) 187 (48.3) 3 (0.8) 387
40–59 58 (20.0) 15 (5.2) 215 (74.1) 2 (0.7) 290
≥60 5 (10.6) 2 (4.3) 40 (85.1) 0 0.0 47
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New Contribution to the Literature

The immunologic HBV protection among Cubans has not 
been described previously. There is evidence of waning anti-
HBs levels among vaccinated Cuban refugees in Texas, as is 
known to occur among healthy persons after a receipt of a 
complete HepB vaccine series. Many newly arrived Cubans 
with complete HBV vaccination records on the U.S. Depart-
ment of State overseas vaccination forms might be immune 
despite anti-HBs <10 mIU/mL. Further evaluation of the 
need for additional HepB vaccination in refugees with vac-
cine series documentation and low risk of exposure could 
be considered.

Funding  Funding was provided by the Centers for Disease Control 
and Prevention CK12-1205 Strengthening Surveillance for Diseases 
among Newly Arrived Immigrants and Refugees.

Compliance with Ethical Standards 

Conflict of interest  All authors declare that they have no conflict 
of interest.

Ethical Approval  This assessment was determined non-research by 
CDC’s NCEZID Human Subjects Advisor. This article does not contain 
any studies with human participants or animals performed by any of 
the authors.

Informed Consent  Informed consent was not applicable for this 
assessment.

References

	 1.	 U.S. Department of Health and Human Services, Office of Refu-
gee Resettlement. Fiscal Year 2014 Refugee Arrivals. http://www.
acf.hhs.gov/programs/orr/resource/fiscal-year-2012-refugee-arriv-
als. Accessed 2 Dec 2016.

	 2.	 U.S. Department of Homeland Security, U.S. Citizenship and 
Immigration Services. https://www.uscis.gov/humanitarian/
humanitarian-parole/cuban-haitian-entrant-program-chep. 
Accessed 2 Dec 2016.

	 3.	 Centers for Disease Control and Prevention. Guidelines for the 
U.S. Domestic Medical Examination for Newly Arriving Refu-
gees. http://www.cdc.gov/immigrantrefugeehealth/guidelines/
domestic/domestic-guidelines.html. Accessed 2 Dec 2016.

	 4.	 Centers for Disease Control and Prevention. Advisory Committee 
on Immunization Practices. https://www.cdc.gov/vaccines/acip/. 
Accessed 2 Dec 2016.

	 5.	 Lee D, Philen R, Wang Z, et al. Disease surveillance among newly 
arriving refugees and immigrants—Electronic Disease Notifi-
cation System, United States, 2009. MMWR Surveill. Summ. 
2013;62(No. SS-7):1–20.

	 6.	 Centers for Disease Control and Prevention. Hepatitis B. https://
www.cdc.gov/vaccines/pubs/pinkbook/hepb.html. Accessed 2 Dec 
2016.

	 7.	 US Citizenship and Immigration Services. Cuban Haitian Entrant 
Program (CHEP). https://www.uscis.gov/humanitarian/humani-
tarian-parole/cuban-haitian-entrant-program-chep. Accessed 17 
Aug 2017.

	 8.	 Schillie S, Murphy TV, Sawyer M, Ly K, Hughes E, Jiles R, de 
Perio MA, Reilly M, Byrd K, Ward JW. CDC guidance for evalu-
ating health-care personnel for hepatitis B virus protection and 
for administering postexposure management. MMWR Recomm. 
Rep. 2013;62(RR-10):1–19.

	 9.	 Leurdian E, et al. Hepatitis B and the need for a booster dose. Clin. 
Infect. Dis. 2011;53(1):68–75.

	10.	 Bruce MG, et al. Antibody levels and protection after hepatitis 
B vaccine: results of a 30-year follow-up study and response to a 
booster dose. J. Infect. Dis. 2016;214(1):16–22.

	11.	 Rein DB, Lesesne SB, O’Fallon A, Weinbaum CM. Prevalence 
of hepatitis B surface antigen among refugees entering the United 
States between 2006 and 2008. Hepatology 2010;51(2):431–4.

	12.	 Kowdley KV, Wang CC, Welch S, Roberts H, Brosgart CL. 
Prevalence of chronic hepatitis B among foreign-born persons 
living in the United States by country of origin. Hepatology 
2012;56(2):422–33.

	13.	 Roberts H, et al. Prevalence of chronic hepatitis B virus (HBV) 
infection in U.S. households: National Health and Nutrition 
Examination Survey (NHANES), 1988–2012. Hepatology 
2016;63(2):388–97.

http://www.acf.hhs.gov/programs/orr/resource/fiscal-year-2012-refugee-arrivals
http://www.acf.hhs.gov/programs/orr/resource/fiscal-year-2012-refugee-arrivals
http://www.acf.hhs.gov/programs/orr/resource/fiscal-year-2012-refugee-arrivals
https://www.uscis.gov/humanitarian/humanitarian-parole/cuban-haitian-entrant-program-chep
https://www.uscis.gov/humanitarian/humanitarian-parole/cuban-haitian-entrant-program-chep
http://www.cdc.gov/immigrantrefugeehealth/guidelines/domestic/domestic-guidelines.html
http://www.cdc.gov/immigrantrefugeehealth/guidelines/domestic/domestic-guidelines.html
https://www.cdc.gov/vaccines/acip/
https://www.cdc.gov/vaccines/pubs/pinkbook/hepb.html
https://www.cdc.gov/vaccines/pubs/pinkbook/hepb.html
https://www.uscis.gov/humanitarian/humanitarian-parole/cuban-haitian-entrant-program-chep
https://www.uscis.gov/humanitarian/humanitarian-parole/cuban-haitian-entrant-program-chep

	Overseas Hepatitis B Vaccinations Among Newly Arrived Cubans in Texas—2010–2015
	Abstract 
	Background
	Methods
	Results
	Discussion
	New Contribution to the Literature
	Funding 
	References


