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Dog-maintained rabies virus variant (DMRVYV) was elimi-
nated in the United States in 2007. During 2015-2019, three
dogs with rabies were imported into the United States from
Egypt, where DMRVV is endemic. CDC developed a risk miti-
gation strategy, in consultation with a diverse group of subject
matter experts, that permitted 296 dogs to be imported from
Egypt during May 10, 2019—-December 31, 2020, minimizing
the risk for future rabid dog importations. The broadly vetted
risk mitigation strategy, which included serologic testing for
rabies antibody titer, improved CDC’s ability to ensure that
imported dogs from Egypt posed no public health risk in the
United States. This strategy could be used to guide future
policy decisions regarding dog importations.

Rabies is responsible for an estimated 59,000 human deaths
annually worldwide; 98% of these deaths are attributed to bites
from rabid dogs (7). Although numerous variants of the rabies
virus exist, DMRVYV is of greatest concern because of its global
presence in unvaccinated dog populations (7). The endemicity
of DMRVYV in approximately 110 countries creates a risk that
DMRVYV could be reintroduced into the United States (2).
Rabies virus is usually transmitted through saliva from the bite
or scratch of an infected animal (3). The incubation period
in dogs and humans is variable, but most dogs infected with
the rabies virus begin to show clinical signs of disease within
1-3 months of exposure (4). Rabies is nearly 100% fatal in
both humans and animals after clinical signs appear. However,
routine rabies vaccination in dogs is nearly 100% effective in
preventing rabies infection. Hence, the United States requires
that all dogs from rabies endemic countries be vaccinated
against rabies before importation.

Since 2015, three dogs with confirmed rabies have been
exported from Egypt into the United States (5-7). Molecular
characterization confirmed that the DMRVYV known to cir-
culate in Egypt was present in each dog, suggesting that the
dogs were infected with DMRVYV in Egypt before entering the
United States. The repeated export of rabid dogs from Egypt
in 2015, 2017, and 2019 suggests that challenges might exist
with canine rabies control within the country; these challenges
might include poor vaccine quality, improper vaccine storage
or administration, inaccurate record keeping, and general lack
of oversight from veterinary authorities within the country.
With each instance of DMRVYV importation into the United
States, many persons and animals receive postexposure pro-
phylaxis and undergo monitoring and assessment by their state
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or local health departments, resulting in costs of 2$200,000
per event (8).

As aresult of the public health threat posed by dogs imported
from Egypt, a suspension of dogs entering the United States
from Egypt was issued on May 10, 2019.* Recognizing that
returning citizens, including military service members, might be
importing their dogs into the United States, CDC developed and
implemented a risk mitigation strategy to minimize the likeli-
hood of importing DMRVYV from Egypt during the suspension.

Data for the current report were collected through the CDC
Application for Permission to Import A Dog Inadequately
Immunized Against Rabies — Single Entry forms.T
Applications were uploaded and stored in CDC’s Quarantine
Activity Reporting System (QARS), a secure database that
records CDC’s border public health activities, including actions
taken for CDC-regulated importations. Application data were
deidentified for analysis before being extracted from QARS for
analysis. This activity was reviewed by CDC and was conducted
consistent with applicable federal law and CDC policy.®

Dogs were defined as inadequately immunized if they
received a rabies vaccine not licensed for use in dogs in the
United States, or if they were vaccinated by a veterinarian not
state-licensed in the United States, because this is considered
unverifiable documentation. Before importation, owners of
inadequately vaccinated dogs were required to submit rabies
antibody serologic test results from a laboratory approved
by the World Organisation for Animal Health (WOAH). If
serologic test results were >0.5 IU/mL, CDC issued a con-
ditional import permit, which required revaccination with a
rabies vaccine licensed by the U.S. Department of Agriculture
within 10 days of arrival in the United States. Under the risk
mitigation strategy, dogs entering the United States were
required to be adequately protected against rabies and comply
with recommendations outlined in the National Association
of State Public Health Veterinarians Rabies Compendium
(7) through the conditional permit process, which required
dogs to be revaccinated upon arrival. This strategy was devel-
oped through consultation with rabies subject matter experts
from federal and state agencies, CDC policy experts, and the

*https://www.federalregister.gov/documents/2019/05/10/2019-09654/
notice-of-temporary-suspension-of-dogs-entering-the-united-states-from-egypt

Thteps://omb.report/icr/202203-0920-014/doc/ 119915200

§45 C.ER. part 46, 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect.
552a; 44 U.S.C. Sect. 3501 et seq.
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U.S. Department of Health and Human Services (HHS) Office
of the General Counsel.

To prevent the import of rabid dogs into the United States, a
working group consisting of state and federal partners, animal
importation experts, and rabies subject matter experts was con-
vened to discuss processes to reduce the possibility of DMRVV
importation from countries with endemic DMRVYV, in consulta-
tion with CDC policy experts and HHS Office of the General
Counsel. The group reviewed rabies epidemiologic data from
multiple sources and compared current U.S. dog importation
requirements with those of other DMRVV-free countries. The
group discussed critical data elements to include in the risk miti-
gation algorithm (Figure). The meetings also provided an oppor-
tunity for federal and state partners to voice their concerns and
propose long-term solutions to address the heightened possibility
of DMRVYV importation from Egypt. Consultations with rabies
and animal importation experts from the European Union, the
Pan American Health Organization, and the Veterinary Border
Inspection Office, Norwegian Food Safety Authority also con-
tributed to the working group’s deliberations.

Consensus was achieved on the following processes: persons
wishing to import a dog from Egypt were required to apply
for and receive a CDC dog importation permit; in addition
eligible owners or importers working on behalf of an owner
were required to submit 1) CDC Application for Permission
to Import a Dog Inadequately Immunized Against Rabies
form; 2) proof of a current, valid rabies vaccination certifi-
cate;9 3) a rabies serologic test result of >0.5 IU/mL from a
WOAH-approved laboratory when the dog was considered
to be inadequately immunized against rabies; 4) evidence
that the dog was aged >4 months and eligible for entry into
the United States;** 5) verifiable identification information
(microchip); and 6) documentation of the owner’s employ-
ment, university, or other evidence indicating relocation or
return to the United States.

9 Issues with vaccine quality and administration raise questions about the validity
of dogs’ foreign rabies vaccination certificates; these dogs are considered
inadequately immunized.

** The age of dogs entering the United States is verified by licensed U.S. veterinarians
using dentition eruption patterns of deciduous and permanent teeth.

FIGURE. Risk mitigation algorithm implemented following May 10, 2019 suspension of dog importations from Egypt — United States,

May 10, 2019-December 31,2020
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Abbreviation: WOAH = World Organisation for Animal Health.
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During May 2019-December 2020, permits for the impor-
tation of 296 dogs from Egypt into the United States were
issued (Table 1). None of the 296 dogs developed rabies after
importation. Among the applicants, 42% were short-term
travelers returning to the United States after vacationing in
Egyptand 50% had dogs that had been vaccinated outside the
United States (Table 2). The average processing time for permit
requests was 7.9 days for U.S.-vaccinated dogs and 10.4 days
for foreign-vaccinated dogs.

Discussion

The goals of the risk mitigation strategy were to maximize
public health protection, reduce the possibility of DMRVV
importation events, minimize the difficulties that importers
might face when attempting to import a dog, align with state
vaccination requirements, and reduce the costs faced by state
government health agencies. Data from this analysis indicated

TABLE 1. Permits issued to imported dogs from Egypt during the
suspension — CDC, May 10, 2019-December 31, 2020

Characteristic No. (%)
No. of permits (% of total)
Port of entry
Hartsfield-Jackson Atlanta International Airport 14 (4.7)
O’Hare International Airport 15(5.1)
Detroit Metropolitan Wayne County Airport 3(1.0)
Dulles International Airport 60 (20.3)
George Bush Intercontinental Airport 14 (4.7)
Los Angeles International Airport 18 (6.1)
Miami International Airport 724
Minneapolis-St. Paul International Airport 4(1.4)
Newark Liberty International Airport 3(1.0)
John F. Kennedy International Airport 105 (36 8)
Philadelphia International Airport 1(0.3)
San Francisco International Airport 11(3.7)
Seattle-Tacoma International Airport 7(2.7)
Other* 29(9.8)
Total 296 (100.0)
Entry method
Hand carried 143 (48.3)
Checked baggage 102 (34.5)
Cargo 42 (14.2)
Land border 9(3.0)
Total 296 (100.0)
Dog category/Importer affiliation
Military working dog
U.S. Department of Defense 13 (4.4)
Personal pet
U.S. Department of Defense 14 (4.7)
U.S. Department of State 35(11.8)
Nongovernment contractors 35(11.8)
University employees 17 (5.7)
Travelers in Egypt <1 year 127 (42.9)
Other? 55(18.6)
Total 296 (100.0)

* Ports of entry not staffed by CDC personnel.
* Travelers in Egypt >1 year; first time moving to the United States for work or
school.
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that 50% of dogs imported from Egypt during May 2019-
December 2020 were vaccinated outside the United States and
might have posed a public health risk if CDC had not required
the importers to submit pre-arrival rabies serologic test results
and agree to postarrival revaccination of their dogs. The risk
mitigation strategy improved CDC’s ability to ensure that
these dogs posed no public health risk in the United States.
After attempts to import ineligible dogs during the COVID-19
pandemic, CDC temporarily suspended the entry of dogs into
the United States from all countries considered high-risk for
canine rabies on July 14, 2021.%T This suspension used the
risk mitigation strategy described in this report as a basis for
the temporary CDC dog importation suspension issued in
2021, which uses a combination of import permits, pre-arrival
serologic tests, postarrival revaccination, and quarantine (only
available during the 2021 suspension).

The reintroduction of DMRVYV in Texas in the 1980s led
to a large-scale elimination effort by federal and state public
health partners for decades. During that time, DMRVV was

1 heeps://www.federalregister.gov/documents/2021/06/16/2021-12418/
temporary-suspension-of-dogs-entering-the-united-states-from-high-risk-
rabies-countries

TABLE 2. Number of permits* issued and number needing rabies
serology to import dogs from Egypt during suspension, by time of
arrival — CDC, May 10, 2019-December 31, 2020

No. (%)
No. (%) of permits needing

Arrival year and month of permits issued rabies serology
2019

May 4(1.4) 3(75.0)
Jun 15(5.1) 3(20.0)
Jul 18 (6.1) 6(33.0)
Aug 27 (9.1) 11 (41.0)
Sep 21(7.1) 6(29.0)
Oct 16 (5.4) 10 (63.0)
Nov 20 (6.8) 12 (60.0)
Dec 9(3.0) 5 (56.0)
2019 total 130 (44.0) 56 (37.8)
2020

Jan 28(9.5) 16 (57.0)
Feb 13 (4.4) 8(62.0)
Mar 11(3.7) 5 (46.0)
Apr 14 (4.7) 6 (43.0)
May 10 (3.4) 8(80.0)
Jun 10 (3.4) 7 (70.0)
Jul 16 (5.4) 10 (63.0)
Aug 15 (5.1) 6 (40.0)
Sep 12 (4.1) 6 (50.0)
Oct 12 (4.1) 6 (50.0)
Nov 11(3.7) 7 (64.0)
Dec 14 (4.7) 7 (50.0)
2020 total 166 (56.0) 86 (58.1)
Overall total 296 (100.0) 148 (50.0)

* Excludes 40 applicants who changed their arrival dates after applying for
permits and were reissued permits later.
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Summary

What is already known about this topic?

Dog-maintained rabies virus variant (DMRVV) was eliminated

from the United States in 2007. During 2015-2019, three rabid
dogs were imported into the United States from Egypt, where
DMRVV is endemic.

What is added by this report?

Consultation with subject matter experts enabled CDC to
develop a risk mitigation strategy that permitted 296 dogs to be
imported from Egypt during May 10, 2019-December 31, 2020,
and reduced the risk for rabid dog importations.

What are the implications for public health practice?

The risk mitigation strategy improved CDC's ability to ensure
that imported dogs posed no public health risk in the United
States. This strategy could be used to guide future policy
decisions regarding dog importations.

associated with the death of two persons (9) and approximately
$25 million in elimination costs (0). Although DMRVV has
been eliminated from the United States since 2007, DMRVV
has a strong potential to adapt to new hosts, including novel
reservoir species (/). Potential outcomes of importing rabid
dogs include the reintroduction and sustained transmission of
DMRVYV among domestic animals and wildlife, high costs to
eliminate DMRVYV from animal populations, and the infection
of humans and animals resulting in death. The risk mitigation
strategy developed during the 2019-2020 suspension of dogs
imported from Egypt allowed for the safe entry of some dogs
and prevented transmission of rabies by minimizing the likeli-
hood of introducing DMRVYV from Egypt during that period.
This strategy could be used to guide future policy decisions
regarding dog importations.

Acknowledgments

Giselle Barreto, Nicky Cohen, Gale Galland, Zenia McKoy,
Brittney Odom, Audilis Sanchez, Sheryl Shapiro, Rachel Tenerelli,
Ryan Wallace, Division of High-Consequence Pathogens and
Pathology, National Center for Emerging and Zoonotic Infectious
Diseases, CDC; Office of General Council, U.S. Department of
Health and Human Services; National Association of State Public
Health Veterinarians; European Union; Pan American Health
Organization; Veterinary Border Inspection Office, Norwegian Food

Safety Authority.

Corresponding author: Michelle Latzer, mlatzer@cdc.gov, 404-498-3062.

IDivision of Global Migration and Quarantine, National Center for Emerging
and Zoonotic Infectious Diseases, CDC; 2Qak Ridge Institute for Science and
Education, Oak Ridge, Tennessee; 3Animal and Plant Health Inspection Service,
U.S. Department of Agriculture, Riverdale, Maryland.

All authors have completed and submitted the International

Committee of Medical Journal Editors form for disclosure of potential
conflicts of interest. No potential conflicts of interest were disclosed.

References

—

. Velasco-Villa A, Reeder SA, Orciari LA, et al. Enzootic rabies elimination
from dogs and reemergence in wild terrestrial carnivores, United States.
Emerg Infect Dis 2008;14:1849-54. PMID:19046506 https://doi.
org/10.3201/eid1412.080876
2. Hampson K, Coudeville L, Lembo T, et al.; Global Alliance for Rabies
Control Partners for Rabies Prevention. Correction: estimating the global
burden of endemic canine rabies. PLoS Negl Trop Dis 2015;9:e0003786.
PMID:25961848 https://doi.org/10.1371/journal.pntd.0003786

3. World Health Organization. WHO expert consultation on rabies. Third
report. Geneva, Switzerland: World Health Organization; 2018. https://
apps.who.int/iris/bitstream/handle/10665/272364/9789241210218-
eng.pdfrsequence=1&isAllowed=y
4. Manning SE, Rupprecht CE, Fishbein D, et al.; Advisory Committee
on Immunization Practices. Human rabies prevention—United States,
2008: recommendations of the Advisory Committee on Immunization
Practices. MMWR Recomm Rep 2008;57(No. RR-3):1-28.
PMID:18496505

5. Brown CM, Slavinski S, Ettestad P, Sidwa TJ, Sorhage FE; National
Association of State Public Health Veterinarians; Compendium of
Animal Rabies Prevention and Control Committee. Compendium
of animal rabies prevention and control, 2016. J Am Vet Med Assoc
2016;248:505-17. PMID:26885593 https://doi.org/10.2460/
javma.248.5.505

6. Raybern C, Zaldivar A, Tubach S, et al. Rabies in a dog imported

from Egypt—XKansas, 2019. MMWR Morb Mortal Wkly Rep
2020;69:1374-7. PMID:32970659 https://doi.org/10.15585/mmwr.
mm6938a5

7. Sinclair JR, Wallace RM, Gruszynski K, et al. Rabies in a dog imported

from Egypt with a falsified rabies vaccination certificate—Virginia, 2015.
MMWR Morb Mortal Wkly Rep 2015;64:1359-62. PMID:26678293
hetps://doi.org/10.15585/mmwr.mm6449a2

8. Hercules Y, Bryant NJ, Wallace RM, et al. Rabies in a dog imported

from Egypt—Connecticut, 2017. MMWR Morb Mortal Wkly Rep
2018;67:1388-91. PMID:30571670 https://doi.org/10.15585/mmwr.
mm6750a3

9. CDC. Human rabies—Alabama, Tennessee, and Texas, 1994. MMWR

Morb Mortal Wkly Rep 1995;44:269-72. PMID:7708035

10. Shwiff SA, Kirkpatrick KN, Sterner RT. Economic evaluation of an

oral rabies vaccination program for control of a domestic dog-coyote
rabies epizootic: 1995-2006. ] Am Vet Med Assoc 2008;233:1736-41.
PMID:19046031 https://doi.org/10.2460/javma.233.11.1736

1084 MMWR / August 26,2022 / Vol.71 / No. 34 US Department of Health and Human Services/Centers for Disease Control and Prevention


mailto:mlatzer@cdc.gov
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19046506&dopt=Abstract
https://doi.org/10.3201/eid1412.080876
https://doi.org/10.3201/eid1412.080876
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25961848&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25961848&dopt=Abstract
https://doi.org/10.1371/journal.pntd.0003786
https://apps.who.int/iris/bitstream/handle/10665/272364/9789241210218-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/272364/9789241210218-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/272364/9789241210218-eng.pdf?sequence=1&isAllowed=y
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18496505&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18496505&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26885593&dopt=Abstract
https://doi.org/10.2460/javma.248.5.505
https://doi.org/10.2460/javma.248.5.505
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32970659&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6938a5
https://doi.org/10.15585/mmwr.mm6938a5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26678293&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6449a2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30571670&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6750a3
https://doi.org/10.15585/mmwr.mm6750a3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7708035&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/19046031/
https://pubmed.ncbi.nlm.nih.gov/19046031/
https://doi.org/10.2460/javma.233.11.1736

