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Preventing Infectious Diseases during and after International Adoption
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Families of internationally adopted children face risks associated
with travel if they pick up their children overseas. Unlike other
travelers, they also face risks because of close contact with a child
with uncertain infection and vaccination status. Tuberculosis or-
ganisms, hepatitis A virus, hepatitis B virus, and measles virus
have been transmitted from adopted children to family and com-
munity members. Intestinal parasites, Bordetella pertussis, and
other infectious disease agents can also be transmitted. Some of
these infections may be inapparent or may not manifest in
adopted children until many years after the adoption. Increased

attention to preventive measures for family members and early
diagnosis of infectious diseases in adopted children can reduce
transmission of the organisms causing these infections. Those
providing health care to families planning international adoption
should know about standard pretravel advice, as well as the spec-
trum of possible infections in adopted children, so that they can
protect the health of the travelers and family members and close
friends who will welcome the new child into the home.
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rom 1989 to 2002, U.S. families adopted more than

167 000 children internationally (1). In 2002, U.S. citi-
zens adopted 20 099 children from 20 countries; by compar-
ison, 7093 foreign-born children were adopted in 1990
(1). During the past decade, the countries from which
most children have been adopted have changed. In 1989,
children were adopted most frequently from Korea, Colom-
bia, India, the Philippines, and Chile (1). By 2002, only 1
of these countries (Korea) remained in the list of top 5
countries; China, Russia, Guatemala, and the Ukraine re-
placed the other 4 countries (Figure). This shift can be
associated with a change in disease epidemiology in adopted
children. The outbreaks of severe acute respiratory syn-
drome (SARS) illustrate the dynamic relationship of infec-
tious diseases and travelers and the need to have up-to-date
information.

Health status and medical management of internation-
ally adopted children have been described by experts in the
field (2-6). Most recommend pretravel advice for parents
traveling to bring home their adopted children. Parents
who travel to bring home newly adopted children are at
risk for both travel-related illness and disease organisms
that may be carried by their new child. In addition, other
family members who do not travel may also be at risk
because of subsequent contact with the child. Thus, prep-
aration for adoptive families must expand to include non-
traveling family members and risks from the adopted child
that may be unrelated to travel. We review the data on
health status of internationally adopted children, describe
potential risks for disease transmission from these children
to their adoptive families, and recommend appropriate
general pretravel counseling of adoptive families for the
primary care physician. For details on the literature search
used to identify the data, see the Appendix (available at
www.annals.org). This paper is not a comprehensive review
of travel medicine.

HEALTH STATUS OF INTERNATIONALLY ADOPTED CHILDREN

Health status of internationally adopted children has
been described in reports summarizing findings in children

from many countries and in papers focusing on children
from a single country. Hostetter and colleagues (2) identi-
fied important medical conditions in 57% of 293 interna-
tionally adopted children; 81% of these unsuspected diag-
noses were made by obtaining a specific panel of screening
tests. Initially evaluating internationally adopted children
for infectious diseases has evolved to include a detailed
history and physical examination and laboratory screening
by using a consistent panel of tests for diseases present in
countries from which children are adopted. Current rec-
ommendations include hepatitis B surface antigen, surface
antibody, and core antibody; HIV testing; Mantoux test;
stool examination for ova and parasites; rapid plasma rea-
gin for syphilis; complete blood count with erythrocyte
indices; and hepatitis C virus testing (Table 1). Table 2
summarizes the infectious diseases found in internationally

adopted children.

INFECTIOUS DISEASES IN ADOPTED CHILDREN AND
POTENTIAL FOR TRANSMISSION
Tuberculosis

Positive tuberculin test results are more common in
internationally adopted children than in children of similar
age born in the United States (2). Tuberculosis is highly
prevalent in many countries from which adopted children
originate, including China, Russia, Korea, Vietnam, India,
Guatemala, and Ukraine (11). Higher rates of positive skin
test results occur because of more frequent exposure to
tuberculosis and because internationally adopted children
are more likely to have received Bacille Calmette—Guérin
vaccine. Case rates of tuberculosis in internationally
adopted children are at least 4 to 6 times higher than those
among individuals born in the United States, and immi-
grants remain at risk for developing active tuberculosis for
many years after arriving in the United States (11). Tuber-
culin skin test results are positive in 3% to 5% of interna-
tionally adopted children in most studies (2, 7-9), but
rates as high as 19% have been reported (10).

Although latent tuberculosis is the most common
form of tuberculosis identified by screening, active tuber-
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Figure. Trend in the number of adopted children from the most common countries of origin (1).
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culosis spread in the community has also occurred. In
1998, tuberculosis organisms were transmitted from a
9-year old child from the Republic of the Marshall Islands
to his female guardian in North Dakota (12). Bilateral
cavitary pulmonary tuberculosis was diagnosed only after
his guardian developed tuberculous arthritis and osteomy-
elitis. Of the 276 individuals in contact with the child who
were tested, 56 individuals (20%) had a positive Mantoux
test result (=10 mm), and 118 individuals received pre-
ventive antituberculosis therapy. Preventing transmission
of tuberculosis organisms from adopted children rests on
screening and timely diagnosis in adopted children. Be-
cause treating asymptomatic individuals who have positive
tuberculin skin test results does not prevent all disease, a
high index of suspicion must be maintained for tuberculo-
sis in the years after adoption.
Hepatitis B

Hepatitis B surface antigen was identified in 2% to
20% of internationally adopted children, indicating a po-
tential to infect the children’s contacts (2, 7-10). The
highest rate was noted in adopted children from Romania
(7) and was consistent with the serologic data from Roma-

nian orphanages, where 35% of the children had hepatitis

Table 1. Testing Recommended by the American Academy of
Pediatrics in Screening Internationally Adopted Children for
Infectious Diseases (6)

Hepatitis B surface antigen, hepatitis B surface antibody, and hepatitis B
core antibody

HIV test

Mantoux skin test

Stool examination for ova and parasites

Syphilis serology

Complete blood count with erythrocyte indices

Hepatitis C virus test (for all children from China, Russia, eastern Europe,
and southeast Asia; children from other areas should be screened
depending on history)
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B surface antigen (13). Hepatitis B virus infection is also
highly prevalent in many other countries where interna-
tionally adopted children originate, including China, Ko-
rea, Vietnam, and Kazakhstan (14). Hepatitis B surface
antibody was found in 14% to 53% of the adopted chil-
dren, reflecting past infection or, in some cases, immuni-
zation. One report noted the diagnosis of chronic hepatitis
B in adopted Romanian children who had been presented
as uninfected before adoption (15).

Household transmission of hepatitis B is well de-
scribed (16, 17). In a report of hepatitis B virus transmis-
sion from Asian children to their adoptive U.S. families,
9% of 77 family members exposed to children carrying
hepatitis B virus had evidence of past or present infection,
compared with 2% of 232 family members without such
exposure (18). In a series of 65 patients with chronic hep-
atitis B seen in the Department of Pediatrics at Université
catholique de Louvain, Brussels, Belgium, from 1989 to
1993 (19), 31 patients were adopted, most of whom were
from Romania and Asia. Seven of 11 (64%) nonvaccinated
parents had acute hepatitis B that was attributed to the
adopted child. Three additional parents had hepatitis B
surface or core antibodies. One teacher, one grandfather,
and one 16-year-old friend had acute hepatitis B. Only 4 of
the infected individuals had recognized contact with blood

or body fluids of the carrier child.

Hepatitis A

Symptomatic hepatitis A virus infection rarely occurs
in internationally adopted children, and most experts do
not screen for hepatitis A. However, hepatitis A is highly
prevalent in most countries from which children are
adopted (14). One series (2) mentions 2 children with
hepatitis A virus infection, but it is unclear whether the
children had current infection or evidence of past infec-
tion. Transmitting hepatitis A virus from asymptomatic
children to their adoptive family members is possible. In 1
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Table 2. Infection or Evidence of Past Infection Found in the Screening of Internationally Adopted Children*

Variable

Length of study

Nationality of adopted
children

Patients, n

Patients with hepatitis
B surface antigen, %

Patients who tested
positive for hepatitis
B surface antibody,
%

Patients who tested
positive on
Mantoux, %

Patients with
gastrointestinal
parasites, %

Patients with bacterial
pathogens in stool, n

Patients with hepatitis
A n

Patients with hepatitis
C,n

Patients with syphilis, n

Patients with HIV, n

Patients with
cytomegalovirus, %

Patients who
previously had
polio, n

Other infectious
diseases

Study (Reference)

Hostetter et al. (2)
April 1986-June 1990

All internationally adopted

children

293

5 (2% acute, 3% chronic)

>2 with past infection
(additional 6% may
have past infection,

maternal antibodies, or

undocumented
vaccination)

3 (4 of 10 patients found
positive were

subsequently diagnosed

with acute pulmonary
tuberculosis)
14

4 with Salmonella
3 with Campylobacter

NA

1 (secondary)

1 (tested positive by
ELISA, indeterminate
Western blot, negative
culture, and negative
PCR)

45 (tested by urine)

2 paralytic

Scabies

Lice

Molluscum contagiosum
Ringworm

Johnson et al. (7)

October 1990-
September 1991
Romania

65

20

53 (study reported total
percentage with
serologic evidence of
hepatitis B virus

infection)

2 of 41 (5%)

88

NA

NA

NA

1 (congenital)

NA

NA

NA

Albers et al. (8)

June 1991-March
1995

Former Soviet Union
and eastern
Europe

56

2

14

51

NA

NA

NA

NA

NA

NA

Miller and Hendrie (9)

January 1991-
December 1998
China

452

22

35

4 of 86 had Salmonella

2 of 86 had
Campylobacter

2 of 86 had both
Salmonella and
Campylobacter

1 with Clostridium
difficile

NA

1 past exposure

1 (congenital)

NA

NA

NA

Saiman et al. (10)

January 1997-
December 1998

All internationally
adopted children

504
2.8

35

19

7 by microscopy

19 by Giardia lamblia
antigen

4 with Cryptospo-
ridium

5 with Campylobacter

3 with Shigella

2 with Salmonella

NA

4 with hepatitis C
antibody

0 with hepatitis C PCR

10 were found positive
for fluorescent tre-
ponemal antibodies
but negative for
rapid plasma reagin;
1 was found positive
for rapid plasma rea-
gin but was found
negative on repeat
testing

2 tested positive for
antibodies but had
negative results on
PCR

NA

NA

NA

* ELISA = enzyme-linked immunosorbent assay; NA = not available; PCR = polymerase chain reaction.

case, an adoptive parent who traveled to Russia to adopt a
15-month-old child developed hepatitis A more than 2
months after return (20). The asymptomatic child had
hepatitis A IgM and was presumed to have been incubating
hepatitis A when he left Russia.

www.annals.org

Pertussis

Pertussis occurs worldwide but is a greater risk for
people who are underimmunized or people with waning
immunity. Pertussis was diagnosed by culture in a 10-
month-old adopted infant 2 days after arrival in the United
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States from Russia. The adoptive family and many passen-
gers on the flight from Russia were exposed (21). The
Centers for Disease Control and Prevention collaborated
with the U.S. embassy, adoption agencies, visa applicants,
medical clinics in Moscow, and the airline to identify and
notify exposed persons. The child had no record of immu-
nization against pertussis.

Measles, Mumps, and Rubella

Measles is a risk in many countries, and outbreaks
have occurred in some European and Asian countries (22).
Cases of measles and mumps have been reported in inter-
nationally adopted children (23).

In 2001, fourteen U.S. measles cases were identified in
children recently adopted from China and their family
members and close contacts in 8 states. In 13 of these
cases, patients were probably exposed to measles in China
during visits to an orphanage or during medical screening
or travel. The outbreak highlighted the large number of
persons potentially exposed during the adoption process:
the adoptive families, representatives of adoption agencies
traveling with the families and meeting them on return,
staff at the U.S. Consulate, and passengers and crew mem-
bers of international and domestic flights. Ten cases were
reported in recently adopted children 9 to 12 months of
age. Other cases included 2 U.S.-born adoptive mothers,
1 U.S.-born caretaker who spent a week in the household
with an adopted child with measles, and 1 sibling of an
adopted child (24).

In the United States, measles vaccine is almost always
administered as combined measles, mumps, and rubella
vaccines. In contrast, some countries immunize children
with monovalent measles or combined measles and rubella
vaccines; hence, children may lack mumps or rubella cov-
erage, or both. Ideally, adoptive families should be immune
to mumps and rubella, as well as measles.

Intestinal Parasites

Pathogenic gastrointestinal parasites were found in 9%
to 51% of internationally adopted children. Giardia lam-
blia was the most commonly identified pathogen. Saiman
and colleagues (10) reported rates of G. lamblia antigen by
country; the highest rates were reported in children from
Romania (50%), Bulgaria (67%), Moldova (36%), Russia
(25%), and China (15%). Transmission of intestinal par-
asites from adopted children to families, classmates, or
other close contacts has not been reported but is possible.
Parasites may not be identified until the child has been in
the United States for some time, resulting in numerous
exposures to others (25). Among the top countries of ori-
gin, Korea has been shown to have a lower risk for parasites
(2). Many intestinal parasites are not directly transmitted
from person to person and thus pose no risk to close con-
tacts; however, they still merit treatment to minimize late
complications. For example, strongyloidiasis can persist for
decades through an autoinfection cycle. Hyperinfection
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and dissemination can occur if the host later becomes im-
munocompromised (26).

Bacterial Intestinal Pathogens

Rarely, children have infections with Salmonella, Shi-
gella, Campylobacter, or Clostridium difficile (2, 9, 10). Be-
cause asymptomatic shedding of some of these organisms
can occur, transmitting organisms to family members is
possible; however, this has not been reported to date.

Other Infections

Symptomatic congenital syphilis was identified rarely,
although interpreting serologic results and previous treat-
ment records is challenging for many professionals who
care for internationally adopted children. Syphilis trans-
mission is unlikely unless the child has active disease, and
this has not been reported. Hepatitis C virus infection also
occurs rarely; cautious interpretation of serologic results is
warranted because of lack of information about the preva-
lence of this infection in adopted children. HIV infection
has been reported in adopted children but is rare. In the
study by Hostetter and colleagues (2), a 3-year-old child
was found to be HIV positive by enzyme-linked immu-
nosorbent assay, with indeterminate results on Western
blot and negative culture, polymerase chain reaction, and
HIV-2 test results. Other series did not identify any HIV-
positive children (2, 7-10). Most experts recommend that
all internationally adopted children be screened for HIV
despite the low prevalence. Household transmission has
not occurred, and therefore, risk is extremely low. Al-
though Hostetter found cytomegalovirus in the urine of
45% of adopted children (2) and transmission is possible,
routine testing for cytomegalovirus is not recommended.
Information about transmitting cytomegalovirus can be
provided to adoptive parents, with instructions about care-
ful handwashing and other measures to reduce likelihood
of transmission. Scabies, lice, molluscum contagiosum, and
ringworm have been reported, although transmission to
family members has not.

IMMUNIZATION STATUS OF INTERNATIONALLY
ADOPTED CHILDREN

Vaccines given routinely in the United States may not
be used in some countries from which children are
adopted, including Haemophilus influenzae type B, pneu-
mococcal, varicella, and mumps and rubella vaccines. Im-
munization status of adopted children may be difficult to
assess because immunization records may be lacking or in-
complete, immunizations may be falsely recorded, or po-
tency of vaccines may be inadequate (27-30).

A study conducted at the New England Medical Cen-
ter from June 1991 to March 1995 found that 43% of
children adopted from the former Soviet Union and East-
ern Europe had no vaccinations recorded (8). A study from
the Netherlands comparing serologic status with medical
records showed that 30% of 98 adopted children from
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China seen between June 1998 and May 2000 lacked pro-
tective antibodies against tetanus, diphtheria, and polio,
despite vaccination records documenting vaccination (27).
Miller and colleagues (28) reported lack of protective anti-
bodies to 1 or more polio serotypes in 35% of children
with documented immunization; to diphtheria in 12%; to
tetanus in 36%; and to 1 or more components of measles,
mumps, or rubella vaccine in 10%. Hostetter and Johnson
(29) found protective titers to diphtheria and tetanus in
only 35% of 17 adopted children from China, Russia, and
Eastern Europe, and they hypothesized that residing in an
orphanage (where 12% of children had protective titers)
was a risk factor for lack of protection compared with re-
siding in a foster home (where 78% of children had pro-
tective titers). Recently, Staat and Daniels (30) studied 51
children from 11 countries and found that most children
were protected against diphtheria (100%), tetanus (82%),
and hepatitis B (67%).

Lack of consensus in studies comparing protection
against disease with documentation of immunization com-
plicates decision making for providers seeking a unified
approach to immunizing internationally adopted children.
Currently, an approach that combines repeated immuniza-
tions with judicious use of serotesting may be appropriate
(31). Some experts devise an individualized approach for
each child that minimizes the number of injections or ve-
nipunctures. For varicella vaccine, serotesting before im-
munization is probably cost-effective and would reduce
unnecessary use of vaccine for school-aged and adolescent
adopted children (32). Cost-effectiveness approaches have
not been developed for other vaccines to date.

PRETRAVEL RECOMMENDATIONS FOR FAMILIES OF
INTERNATIONALLY ADOPTED CHILDREN

Pretravel consultation before international adoption is
different from typical pretravel consultation because it
must include consideration of risks for disease during travel
and exposures from close contact with the adopted child.
In addition, family members who are not planning to
travel must be considered in the consultation and protected
against exposures that may occur when the adopted child
joins the family. Other relatives or friends who accompany
the adoptive parents on the international trip and antici-
pate close contact with the child should also be considered
to have similar exposures.

Most countries from which children are adopted inter-
nationally are developing countries. Families traveling to
pick up adopted children should be protected against dis-
eases they may encounter during their travels in the same
manner as other travelers. Many excellent resources on pre-
venting travel-related illness are available (33). The travel
portion of the Centers for Discase Control and Prevention
Web site (www.cdc.gov/travel) and Health Information for
International Travel (14) list recommendations. Risks for
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travel-related illness depend on travel destination and med-
ical history of those persons traveling.

Vaccines for International Travel

Immunization records of travelers should be reviewed
to update routine immunizations, such as measles, diph-
theria, and polio, for which risk may be greater during
travel than in the United States. Travelers to most parts of
the world, except Scandinavia, Australia, New Zealand, Ja-
pan, parts of Europe, and parts of North America, will
benefit from protection against hepatitis A. Although it is a
2-dose series, a single dose administered at least 2 weeks
before travel provides adequate protection for the trip. In
areas where safety of food and water cannot be guaranteed,
protection against typhoid is also desirable. Travelers to
parts of Africa and South America where yellow fever is
endemic should receive yellow fever vaccine and informa-
tion about preventing mosquito bites. Individuals traveling
to parts of Asia and the Indian subcontinent in the warm
season may be candidates for Japanese encephalitis vaccine,
especially if travel includes rural areas during transmission
season and extends 1 month or longer. Animal contact and
animal bites are unpredictable in international travel. Ra-
bies is a serious problem in parts of Asia, Africa, and Latin
America and is present in Eastern Europe. Adoptive fami-
lies planning travel to remote areas with limited medical
facilities in rabies-endemic areas should be advised to avoid
animal bites and instructed about what to do if bitten. In
general, rabies vaccine is not recommended before most
short-term travel.

Preventing Malaria

Families traveling to arecas where malaria is present
should be protected against malaria by reducing exposure
to mosquitoes (by using bed nets and insect repellents con-
taining N,N-diethyl-m-toluamide) and appropriate che-
moprophylaxis. Options for chemoprophylaxis include
chloroquine (in locations where chloroquine resistance is
not present), atovaquone and proguanil, mefloquine, and
doxycycline. Choice of an antimalarial agent depends on
the country of destination; medical history of the traveler;
length of stay; and, to some degree, personal preference.
Sources for more detailed information about malaria pre-
vention include Health Information for International Travel
(14), the travel portion of the Centers for Disease Control
and Prevention Web site (www.cdc.gov/travel), The Travel
and Tropical Medicine Manual (34), Blackwell’s Primary
Care Essentials Handbook: Tropical Medicine (35), and
travel medicine specialists (International Society of Travel
Medicine, www.istm.org; American Society of Tropical
Medicine and Hygiene, www.astmh.org).

Other Pretravel Advice

Parents traveling to adopt children internationally
should be counseled about usual food and water precau-
tions. If the destination is a dengue-endemic country, the
risk for dengue (a mosquito-borne virus) should be ad-
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Table 3. Checklist for Preparing Families Who Are Adopting Internationally

Action Standard Dose or Route Traveling Home
Person Contact
Review and update all vaccines for any children v v
in household
Review indications for routine adult vaccines v v
and administer as needed
Hepatitis B* 1.0 mL intramuscularly, 3 doses at 0, 1, and 6 mo v v
Influenza 0.5 mL intramuscularly, according to season v v
Measles, mumps, and rubella 0.5 mL subcutaneously, documented 2 doses separated by =1 mo v v
Pneumococcal polysaccharide 0.5 mL subcutaneously or intramuscularly v v
Poliot 0.5 mL subcutaneously v v
Tetanus or diphtheria 0.5 mL intramuscularly v v
Varicella 0.5 mL subcutaneously, 2 doses separated by 4-8 wk v v
Review and update vaccines if asplenic v v
Haemophilus influenzae type B 0.5 mL intramuscularly v v
Meningococcal 0.5 mL subcutaneously v v
Pneumococcal polysaccharide 0.5 mL subcutaneously or intramuscularly v v
Review need for special vaccines for travel to v v
high- or intermediate-risk areast
Hepatitis A* 1.0 mL (adult) or 0.5 mL (pediatric) intramuscularly, 2 doses at O and 6 mo v v
Typhoid 0.5 mL intramuscularly or 4 capsules orally v
Required or recommended because of high-risk v
areas or activities+§
Japanese encephalitis 1.0 mL subcutaneously, 3 doses on days O, 7, and 30 v
Meningococcal 0.5 mL subcutaneously v
Rabies 1.0 mL intramuscularly, 3 doses on days O, 7, 21, or 28 v
Yellow fever 0.5 mL subcutaneously v
Review itinerary for specific disease risks and v
provide education and empirical therapy+
Food- and waterborne infections v
Vector-borne infections v
Fresh water contact in schistosomiasis- v
endemic areas
Altitude v
Injury v
Bloodborne infections v
Direct skin contact with soil or sand v
contaminated with animal feces
Determine whether malaria prophylaxis is Adults: Chloroquine phosphate, 500 mg orally weekly; mefloquine, 250 mg v

indicated|| orally weekly; doxycycline, 100 mg orally daily; or atovaquone-proguanil,

1 tablet orally daily

* Combination hepatitis A and hepatitis B vaccine is available for adults as an alternative to single-antigen vaccines. The combination vaccine is a 3-dose series, with 1.0 mL
intramuscularly administered at 0, 1, and 6 months.

T Countries with indigenous poliomyelitis during 2002 include India, Nigeria, Niger, Pakistan, Afghanistan, Egypt, and Somalia, and wild poliovirus importations have
occurred in some African countries (42). Additionally, outbreaks of paralytic polio caused by vaccine virus have occurred in the Philippines in 2001; Haiti and the Dominican
Republic in 2000-2001; and Madagascar in 2002 (42). Adults traveling to these areas may need to update their polio vaccinations. Immunocompromised individuals may
be at risk for vaccine-associated paralytic polio when they have contact with persons shedding the live (oral) vaccine-strain polio. Oral polio vaccine is still used in many
countries, and adoptive children may have received it. Therefore, immunocompromised adults in the household may benefit from a polio booster (42).

¥ Referral to travel medicine specialist is advised.

§ Because knowledge of disease epidemiology is crucial and possible serious vaccine side effects can occur, these vaccines should be administered by travel medicine specialists.
|| Because of increasing malaria drug resistance, potential side effects, and medication interactions, malaria prophylaxis should be discussed in detail, preferably with travel
medicine specialists. All drugs taken for chemoprophylaxis are started before travel and continued during and after travel, but regimens vary depending on the drug.

rience of long airplane flights with small children. Al-
though there are no certain remedies or prophylactic drugs
for jet lag, some individuals may benefit from increased
exposure to bright light (36, 37). Many parents appreciate
information about surviving long flights with children (in
this instance, a newly adopted child), such as arranging
appropriate seating on the airplane and bringing snacks
and age-appropriate toys or books.

dressed. Avoiding insect bites should be discussed where
appropriate.

Minimizing the risks for animal bites (and rabies),
fresh water exposure (leptospirosis and schistosomiasis),
soil contamination (hookworm, cutaneous larva migrans,
and strongyloides), and blood and body fluid contact (hep-
atitis B and C viruses and HIV) should be reviewed as with
the usual traveler. General safety measures should be dis-
cussed, including risk for road traffic accidents and travel-
ing in unfamiliar areas, especially after dark. Families can
PROTECTING FAMILY MEMBERS

Introducing an internationally adopted child into a
family is an opportunity for all family members to update
their routine immunizations. Siblings’ routine immuniza-

be encouraged to protect themselves against excess sun ex-
posure in tropical areas by wearing sunglasses and using
sunscreen.

Jet lag merits discussion, as it adds stress to the expe-
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tions can be updated if necessary because of the small but
possible risk for exposure to diseases, such as measles and
pertussis. Adult family members may find that they are not
protected optimally against tetanus or diphtheria, boosters
for which should be given every 10 years throughout life.
Adult family members and caretakers should be vaccinated
against measles before international travel unless they are
immune by birth before 1957 or have a reliable history of
measles (physician-diagnosed), serology, or documented
receipt of 2 doses of live attenuated measles vaccines given
at least 1 month apart after the first birthday (24). Adult
caretakers who are at increased risk for complications of
influenza or pneumococcal disease may benefit from re-
ceiving these vaccines, if they have not already done so,
before welcoming a young child into the household. Col-
onization rates with pnemococcus, presumed to be an an-
tecedent event to disease, are higher in adults living in
households with children (38). Indirect evidence of the
children’s role in adult pneumococcal disease comes from a
recent paper documenting decreases in pneumococcal dis-
ease in some adult age groups after introduction of univer-
sal infant immunization with pneumococcal conjugate vac-
cine (39).

Family members of newly adopted children are at in-
creased risk for hepatitis A and B, tuberculosis, cytomega-
lovirus infection, and other infectious diseases. Immuniza-
tion against hepatitis A and B is desirable for family
members and others who will have close contact with the
adopted child. Hepatitis A vaccine may be given to chil-
dren beginning at 2 years of age. Hepatitis B vaccine is
now given routinely to children, but older adolescents and
adults may be unprotected. Initiation of the 3-dose vaccine
series before adoption is advised for family members and
close contacts of the child.

There is currently no vaccine to prevent cytomegalo-
virus; the available vaccine against tuberculosis, Bacille
Calmette—Guérin, is not recommended for adoptive fami-
lies in the United States. Families may be informed about
each disease and means of prevention. For cytomegalovi-
rus, handwashing when caring for the adopted child, espe-
cially when changing diapers, should protect against dis-
ease transmission if the child is a carrier. The adopted child
should receive tuberculin skin testing on arrival. If the test
result is positive, the child should be evaluated for active
tuberculosis. If active disease is found, family members
may have been at risk for transmission. If they remain well,
skin testing 3 months after exposure should identify
whether transmission has occurred. An exception would
occur if infants or young children resided in a household
with an adopted child with active pulmonary tuberculosis;
in this case, risk for transmission is so high that preventive
therapy with isoniazid, or alternative agents if the isolate is
drug resistant, may be warranted. Consulting with tuber-
culosis experts is desirable in such cases. The prevalence of
resistance to isoniazid approaches 30% in some regions
(40, 41). Some of the adopted children come from coun-
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tries with high prevalence of resistance and may continue
to have a risk for developing tuberculosis despite treatment
for latent tuberculosis.

Family members may also be at risk for other infec-
tious diseases, such as scabies and fungal skin infections.
Assessing and treating children with skin rashes early may
prevent transmission. Excellent hand hygiene and early di-
agnosis and treatment of the child may prevent transmis-
sion of diarrheal diseases or intestinal parasites. Table 3
summarizes the recommendations discussed.

ADDITIONAL RESOURCES

Most adoption agencies have materials that prepare
the adoptive parents before they receive their children.
Many parents are adopting children for the first time and
are entering into “instant parenthood.” Some may not have
had previous experience with children. Advice on manag-
ing common health problems, such as diarrhea, rash, and
upper respiratory tract infections, in young children may
be useful. Acetaminophen and oral rehydration salts are
essential during international travel. The international
adoption portion of the U.S. State Department Web site
(www.travel.state.gov/int’ladoption.html) contains some
information on adopting children internationally and lists
several additional resources.

SUMMARY

The number of international adoptees has increased
steadily, and the countries from which children are
adopted change over time. Screening adopted children af-
ter arrival in the United States sometimes reveals previously
unknown infections. Organisms causing hepatitis A, hepa-
titis B, tuberculosis, and measles have been transmitted to
close contacts after adoption; other infectious agents may
also be transmitted. A strategy to protect adoptive families
goes beyond protecting only those who are traveling. Pre-
travel evaluations of adoptive families should include up-
dating routine immunizations and starting hepatitis B se-
ries and possibly hepatitis A vaccine for all family
members. Other pretravel advice should consider the des-
tination of the family, the prevalence of diseases in the
adopted child’s country of origin, and the adopted child’s
health status.

From Mount Auburn Hospital, Cambridge, Massachusetts; Harvard
Medical School, Boston, Massachusetts; and Maxwell Finland Labora-
tory for Infectious Diseases, Boston Medical Center, Boston, Massachu-
setts.

Acknowledgments: The authors thank Charles Hatem, MDj; Stanley
Sagov, MD; and Perri Klass, MD, for their thoughtful reviews of the
manuscript and helpful suggestions.

Potential Financial Conflicts of Interest: Honoraria: M.E. Wilson
(Merck & Co., GlaxoSmithKline).

2 September 2003 | Annals of Internal Medicine | Volume 139 ¢ Number 5 (Part 1) 377



REVIEW Preventing Infectious Diseases during and after International Adoption

Requests for Single Reprints: Lin H. Chen, MD, Mount Auburn
Hospital, 330 Mount Auburn Street, Cambridge, MA 02238; e-mail,
Ichen@hms.harvard.edu.

Current author addresses are available at www.annals.org.

References

1. U.S. Department of State. Immigrant Visas Issued to Orphans Coming into
the U.S. Accessed at http://travel.state.gov/orphan_numbers.html on 3 May
2003.

2. Hostetter MK, Iverson S, Thomas W, McKenzie D, Dole K, Johnson DE.
Medical evaluation of internationally adopted children. N Engl ] Med. 1991;325:
479-85. [PMID: 1649404]

3. Jenista JA, ed. Medical issues in international adoptions. Pediatr Ann. 2000;
29:204-52.

4. Miller LC. Caring for internationally adopted children [Editorial]. N Engl
J Med. 1999;341:1539-40. [PMID: 10559456]

5. Staat MA. Infectious disease issues in internationally adopted children. Pediatr
Infect Dis J. 2002;21:257-8. [PMID: 12005093]

6. American Academy of Pediatrics, Committee on Infectious Diseases. 2000
Red Book: Report of the Committee on Infectious Diseases. Elk Grove Village,
IL; American Academy of Pediatrics; 2000.

7. Johnson DE, Miller LC, Iverson S, Thomas W, Franchino B, Dole K, et al.
The health of children adopted from Romania. JAMA. 1992;268:3446-51.
[PMID: 1281241]

8. Albers LH, Johnson DE, Hostetter MK, Iverson S, Miller LC. Health of
children adopted from the former Soviet Union and Eastern Europe. Compari-
son with preadoptive medical records. JAMA. 1997;278:922-4. [PMID: 9302245]
9. Miller LC, Hendrie NW. Health of children adopted from China. Pediatrics.
2000;105:E76. [PMID: 10835089]

10. Saiman L, Aronson J, Zhou J, Gomez-Duarte C, Gabriel PS, Alonso M, et
al. Prevalence of infectious diseases among internationally adopted children. Pe-
diatrics. 2001;108:608-12. [PMID: 11533325]

11. Zuber PL, McKenna MT, Binkin NJ, Onorato IM, Castro KG. Long-term
risk of tuberculosis among foreign-born persons in the United States. JAMA.
1997;278:304-7. [PMID: 9228436]

12. Curtis AB, Ridzon R, Vogel R, McDonough S, Hargreaves J, Ferry J, et al.
Extensive transmission of Mycobacterium tuberculosis from a child. N Engl ] Med.
1999;341:1491-5. [PMID: 10559449]

13. Rudin C, Berger R, Tobler R, Nars PW, Just M, Pavic N. HIV-1, hepatitis
(A,B, and C), and measles in Romanian children [Letter]. Lancet. 1990;336:
1592-3. [PMID: 1979414]

14. Centers for Disease Control and Prevention. Health Information for Inter-
national Travel, 2003-2004. Adlanta: U.S. Department of Health and Human
Services, Public Health Service; 2003.

15. Zwiener R]J, Fielman BA, Squires RH Jr. Chronic hepatitis B in adopted
Romanian children. J Pediatr. 1992;121:572-4. [PMID: 1403391]

16. Hershow RC, Hadler SC, Kane MA. Adoption of children from countries
with endemic hepatitis B: transmission risks and medical issues. Pediatr Infect Dis
J. 1987;6:431-7. [PMID: 3299233]

17. Vernon TM, Wright RA, Kohler PF, Merrill DA. Hepatitis A and B in the
family unit. Nonparenteral transmission by asymptomatic children. JAMA. 1976;
235:2829-31. [PMID: 946988]

18. Friede A, Harris JR, Kobayashi JM, Shaw FE Jr, Shoemaker-Nawas PC,
Kane MA. Transmission of hepatitis B virus from adopted Asian children to their
American families. Am ] Public Health. 1988;78:26-9. [PMID: 3337301]

19. Sokal EM, Van Collie O, Buts JP. Horizontal transmission of hepatitis B
from children to adoptive parents [Letter]. Arch Dis Child. 1995;72:191. [PMID:
7702394]

3782 September 2003 | Annals of Internal Medicine | Volume 139 ¢ Number 5 (Part 1)

20. Wilson ME, Kimble J. Posttravel hepatitis A: probable acquisition from an
asymptomatic adopted child. Clin Infect Dis. 2001;33:1083-5. [PMID: 11528585]
21. Pertussis in an infant adopted from Russia=—May 2002. MMWR Morb
Mortal Wkly Rep. 2002;51:394-5. [PMID: 12018796]

22. ProMED-mail. Measles, fatal—Spain. Archive no. 20030228.0497. Accessed
at www.promedmail.org on 19 May 2003.

23. Jenista JA, Chapman D. Medical problems of foreign-born adopted children.
Am ] Dis Child. 1987;141:298-302. [PMID: 3812412]

24. Measles outbreak among internationally adopted children arriving in the
United States, February-March 2001. MMWR Morb Mortal Wkly Rep. 2002;
51:1115-6. [PMID: 12530709]

25. Macariola DR, Daniels D, Staat MA. Intestinal parasites in an international
adoptee. Infect Med. 2002;19:13.

26. Mahmoud AA. Strongyloidiasis. Clin Infect Dis. 1996;23:949-52; quiz 953.
[PMID: 8922784]

27. Schulpen TW, van Seventer AH, Riimke HC, van Loon AM. Immunisa-
tion status of children adopted from China [Letter]. Lancet. 2001;358:2131-2.
[PMID: 11784632]

28. Miller LC, Comfort K, Kely N. Immunization status of internationally
adopted children [Letter]. Pediatrics. 2001;108:1050-1. [PMID: 11589214]

29. Hostetter MK, Johnson DE. Immunization status of adoptees from China,
Russia, and Eastern Europe [Abstract]. Pediatr Res. 1998;43:147A. Abstract no.
851.

30. Staat MA, Daniels D. Immunization verification in internationally adopted
children [Abstract]. Pediatr Res. 2001;49:468A. Abstract no. 2680.

31. Atkinson WL, Pickering LK, Schwartz B, Weniger BG, Iskander JK,
Watson JC. General recommendations on immunization. Recommendations of
the Advisory Committee on Immunization Practices (ACIP) and the American
Academy of Family Physicians (AAFP). MMWR Recomm Rep. 2002;51(RR-2):
1-35. [PMID: 11848294]

32. Barnett ED, Christiansen D, Figueira M. Seroprevalence of measles, rubella,
and varicella in refugees. Clin Infect Dis. 2002;35:403-8. [PMID: 12145723]
33. Ryan ET, Kain KC. Health advice and immunizations for travelers. N Engl
J Med. 2000;342:1716-25. [PMID: 10841875]

34. Jong EC, McMullen R, eds. The Travel and Tropical Medicine Manual. 3rd
ed. Philadelphia: WB Saunders; 2003.

35. Smith RP, Sears SD. Blackwell’s Primary Care Essentials Handbook. Travel
Medicine. Malden, MA: Blackwell Science; 2002.

36. Boulos Z, Macchi MM, Stiirchler MP, Stewart KT, Brainard GC, Suhner
A, et al. Light visor treatment for jet lag after westward travel across six time
zones. Aviat Space Environ Med. 2002;73:953-63. [PMID: 12398256]

37. Bezruchka SA. Disequilibrium: Jet lag, motion sickness, and heat illness. In:
Jong EC, McMullen R, eds. The Travel and Tropical Medicine Manual. 3rd ed.
Philadelphia: WB Saunders; 2003:112-25.

38. Fedson DS, et al. Pneumococcal vaccine. In: Plotkin SA, Orenstein WA,
Zorab R, eds. Vaccines. 3rd ed. Philadelphia: WB Saunders; 1999:553-607.

39. Whitney CG, Farley MM, Hadler ], Harrison LH, Bennett NM, Lynfield
R, et al. Decline in invasive pneumococcal disease after the introduction of pro-
tein-polysaccharide conjugate vaccine. N Engl ] Med. 2003;348:1737-46.
[PMID: 12724479]

40. Espinal MA, Laszlo A, Simonsen L, Boulahbal F, Kim SJ, Reniero A, et al.
Global trends in resistance to antituberculosis drugs. World Health Organization-
International Union against Tuberculosis and Lung Discase Working Group on
Anti-Tuberculosis Drug Resistance Surveillance. N Engl ] Med. 2001;344:1294-
303. [PMID: 11320389]

41. Khan K, Muennig P, Behta M, Zivin JG. Global drug-resistance patterns
and the management of latent tuberculosis infection in immigrants to the United
States. N Engl ] Med. 2002;347:1850-9. [PMID: 12466510]

42. Progress toward global eradication of poliomyelits, 2002. MMWR Morb
Mortal Wkly Rep. 2003;52:366-9. [PMID: 12749477]

www.annals.org



APPENDIX

We searched the U.S. State Department Web site for statis-
tics related to international adoption (www.travel.state.gov
/int'ladoption.html) in June 2002 and May 2003. We performed
a MEDLINE and PubMed search for health of adoprees in Octo-
ber 2001 and chose studies that analyzed infectious diseases in
series of adoptive children to be included in our review. We have
also systematically reviewed the following journals over the past
several years for articles relevant to the topic: 7he New England
Journal of Medicine, Clinical Infectious Diseases, The Lancet, Mor-
bidity and Mortality Weekly Report, Journal of the American Med-

ical Association, Pediatric Annals, Pediatric Infectious Disease Jour-
nal, Pediatrics, Journal of Pediatrics, Archives of Diseases in
Childhood, Journal of Travel Medicine, American Journal of Trop-
ical Medicine and Hygiene, Emerging [nﬁ‘ftz'am Diseases, Annals 0f
Internal Medicine, and Transactions of the Royal Society of Tropical
Medicine and Hygiene.
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