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SPECIAL ARTICLE

PROCEDURES UTILIZED FOR PRIMATE IMPORT
QUARANTINE AT THE INTERNATIONAL CENTER
FOR GIBBON STUDIES

Alan R. Mootnick and Stephanie R. Ostrowski, D.V.M., M.P.V.M.

Abstract: The intent of the Foreign Quarantine requirements (42 CFR 71.53) for nonhuman primates (NHPs) is to
prevent the importation of potennially serious infectious diseases that are not endemic to the United States. In 1990,
prompted by an outbreak of Ebola (Reston) hemorrhagic fever at an (NHP) quarantine facility, the Centers for Disease
Control and Prevention (CDC) initiated unannounced inspections of all NHP importers’ quarantine facilities. During
the inspections, the majority did not meet the required infection control and containment standards. Numerous dis-
crepancies were identified 1n infection control and NHP quarantine protocols. Zoos should have knowledge of CDC
requirements and recommendations for the importation of NHPs into the United States. Zoos planning to import NHPs
should register with the CDC and have their NHP quarantine facility and protocols inspected and approved by CDC’s
Division of Quarantine. Specific areas addressed must include protocols for in-transit shipping and handling, transport
to the quarantine facility, biocontainment procedures (transfer of NHPs from shipping containers to quarantine cages,
entering/exiting the quarantine room, routine daily and emergency procedures, protective clothing, infection control,
infectious waste disposal), occupational health, and employee training. Here, we provide information on the approved
protocols used for import quarantine at a single registered importer facility specializing in importation of gibbons
(Hylobatidae) tor species conservation purposes. These procedures are site specific and are not intended to be applicable

to the needs of all NHP import facilities.
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INTRODUCTION

The Book of Leviticus in the Old Testament of
the Bible makes reference to isolation of persons
afflicted with leprosy to protect the larger popula-
tion, a form of quarantine practiced long before hu-
mans learned how communicable diseases are
transmitted by microbes. Millions of people and an-
imals have died from epidemics of diseases that
periodically sweep through populations, from the
Black Death (plague), caused by Yersinia pestis, in
l4th-century Europe'* to diseases such as rinder-
pest, caused by a paramyxovirus, and sleeping sick-
ness (trypanosomiasis), which continue to adverse-
ly 1impact the ability to raise ruminant hivestock in
regions of sub-Saharan Africa.'” In 1944, the Fed-
eral Government’s quarantine authority was clearly
stated for the first ime with the codification of the
Public Health Service Act (42 U.S.C. 271).

The influx of plague and other diseases had to
be stopped, and measures taken were often severe.
We see a remnant of this attitude in the more drastic
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measures taken to keep animal plagues out of many
countries. For example, Australia and New Zealand
have a 6-mo rabies quarantine period for imported
dogs and cats from rabies-endemic countries (P
Miller, pers. comm.). The threat of introduction of
potentially devastating exotic livestock diseases
such as rinderpest, hog cholera, and hoof-and-
mouth disease has given rise to emergency contain-
ment protocols that include testing, slaughter, and
incineration of carcasses. Strict isolation, contain-
ment, and disease eradication measures have been
apphed more recently to imported nonhuman pri-
mates (NHPs) infected with the Reston strain of
Ebola hemorrhagic fever virus in Virginia (1989-
1990) and Texas (1996).%¢7

The Division of Quarantine (DQ) at the Centers
for Disease Control and Prevention (CDC) has reg-
ulatory authority over the importation of NHPs and
uses for which they may be subsequently distrib-
uted.”’ Regulation 42 CFR 71.53 gives the CDC
authority under the Public Health Service Act to
regulate importation of NHPs.* Since 10 October
1975, no person or organization may import live
NHPs mnto the USA unless registered with the CDC
as an importer.” Live NHPs may be imported into
the USA and sold, resold, or otherwise distributed
only for bona fide scientific, educational, or exhi-
bition purposes. The importation of NHPs for use

201



202

in breeding colonies is permitted provided that all
offspring will be used only for scientific, educa-
tional, or exhibition purposes. The maintenance of
NHPs as pets, hobby, or avocation with occasional
display to the general public is not a permissible
use. (State regulations differ; many allow NHPs to
be maintained as pets in the absence of specific
federal regulatory enforcement activities.)

Under the provisions of 42 CFR 71.53, NHPs
must be held in import quarantine for a minimum
period of 31 days. Of principal concern are the ex-
otic diseases yellow fever (a flavivirus), monkey-
pox, and hemorrhagic fevers such as Marburg and
Ebola, which if suspected must be reported to the
CDC within 24 hr. Any suspicion of discase trans-
mitted from NHPs to quarantine staff must likewise
be reported within 24 hr. Importers are also respon-
sible for maintaining records on all distributions,
deaths within 90 days after importation, and causes
of death and for maintaining these records for 3 yr.
The Director of the CDC has the authority to re-
quire additional examination, treatment, detention,
1solation, seizure, or destruction of exposed animals
at the owner’s expense.

Recently, the CDC issued interim guidelines,
which address 1) prevention of exposure of labo-
ratory animal workers to herpes B virus (Herpes-
virus simiae), 2) handling during transit and quar-
antine, and 3) tuberculin skin testing and necropsy
during quarantine.”’* Furthermore, a biosafety
manual coauthored by the CDC and the National
Institutes of Health, now in its third edition, ad-
dresses standards and procedures for vertebrate an-
imal biosatety levels 1-4."" The essence and intent
of these publications are to provide guidance for
recognition, containment, and decontamination
while protecting occupational health of human
workers and the NHP colonies to the greatest extent
practicable.

NHP mmport facilities must undergo rigorous in-
spections prior to being registered by the CDC.
These inspections include submission of written
standard operating procedures (SOPs) for review,
facility inspection, and observation of worker rou-
tines. Upon approval, continued registration is con-
tingent upon successful completion of all phases of
an initial importation.

PROCEDURES FOR HANDLING NHPs
DURING QUARANTINE

We present an overview of the special protocols
followed for import quarantine of NHPs at a small-
volume registered importer. SOPs are submitted to
the CDC, and facility-specific approval is required.
Where detailed examples are given, these reflect
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approved procedures in use at the International
Center for Gibbon Studies (ICGS), a small quar-
antine facility that can accommodate up to three
adult NHPs (generally gibbons [Hviobates sp.]) at
a time in its quarantine room. Larger quarantine
facilities will not necessarily find these protocols
adaptable to their needs and physical facilities. We
have attempted to indicate the performance-based
objectives for the protocols and to provide exam-
ples of alternative methods that may be more ap-
propriate for other facilities. Differences in physical
layout and personnel between facilities mean that
occasionally procedures work well at one facility
but not at another; therefore, details of protocols
presented here are not necessarily transferable
among institutions.

Procedures for handling NHPs during transit

NHP shipping container specifications: During
shipment, the NHPs must be housed in a container
that meets current International Air Transport As-
socltation (IATA) live animal regulations." The pre-
ferred method is to use a dedicated cargo pallet in
flight for each NHP shipment. To achieve the same
level of isolation and containment when individual
NHPs are transported, the CDC allows the use of a
double system of caging, such as placing a wooden
shipping crate inside a large plastic airline kennel.
According to the U.S. Fish and Wildlife Service (50
CRF 14), the CDC, and the IATA, shipping con-
tainers should be labeled with the following: *“*han-
dle with care,” *‘this side up.” *“‘guarantine animal
in transit.” the common and scientific names of the
primate, identification number or primate’s house
name, sex of the primate. a copy of the health cer-
tificate, and Convention on International Traffic in
Endangered Species (CITES) import and export
permits.” "

NHPF shipping containers in cargo hold: A phys-
ical and/or spatial barrier is required between NHPs
and other cargo items. There should be no other
animals in the same portion of the cargo hold as
the NHPs during shipment. Likewise, there should
be no unprotected food items or infant equipment
(strollers, playpens. etc.); CDC inspectors may re-
quire destruction of these items if there is concern
that they have been contaminated by NHPs and
cannot be adequately decontaminated on the spot.

The NHP shipping container(s) should be placed
with an absorbent pad under the shipping container
and a sheet of thick plastic between the container
and the aluminum pallet. A single sheet of heavy
plastic should cover the bottom of the shipping con-
tainer and 1/3 of the way up the sides to prevent
leakage of urine., water. substrate, and other con-
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taminated materials onto other cargo or the floor of
the cargo hold during transit. No other cargo should
be on the aluminum pallet. Spacing of other cargo
from primate containers and pallets 1s needed to
provide adequate ventilation and a physical barmer
lo prevent contamination.

Handling of NHP shipping containers to and
from the plane: CDC guidelines® recommend that
all personnel handling the NHP shipping containers
wear protective clothing or disposable outer cov-
ering, elbow-length leather gloves, ocular and res-
piratory protection (i.e., safety glasses, N95-rated
disposable particulate respirator), and rubber boots
or disposable shoe covers. Cargo personnel who as-
sist in mechanical unloading of the pallets, includ-
ing anyone making contact with the cargo netting,
should be provided with latex exam gloves and an
N95-rated disposable particulate respirator. The
guidelines® recommend that all personnel within ap-
proximately 1.5 m of the NHP shipping containers
wear an N95-rated disposable particulate respirator
and protective eyewear (safety glasses, face shield,
or goggles).

Disinfection of the cargo hold following removal
of NHP shipping containers: The importer should
be prepared to disinfect the cargo hold of the plane,
loading ramps. moving vehicles, and other areas
where the NHP containers were placed. A pump-
type garden sprayer can be used with quaternary
ammonia detergent-based germicide or other ac-
ceptable (virucidal, tuberculocidal, bacteriocidal)
disinfectant solution. Solutions prepared according
to the manufacturer’s instructions should not affect
the metals on the plane. Cargo netting and alumi-
num cargo pallets should always be sprayed with
disinfectant after removal of shipping containers
and other grossly visible contamination. If cargo
netting 1s visibly discolored or contaminated, it
should be removed, bagged as infectious waste, and
autoclaved or thoroughly disinfected at the guar-
antine facility.

Correspondence with all institutions involved
with shipment: All airlines and zoo personnel that
will be involved in the handling of the NHP ship-
ping containers should receive the shipping instruc-
tions and itinerary. The importing institution should
contact both DQ headquarters and the regional
guarantine station for the port of entry by fax or
letter to verify that the shipping precautions are un-
derstood before the shipment has taken place. Up-
dated itineraries should be provided to DQ head-
gquarters and the quarantine station at least 7 days
before the shipping date.
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ICGS transport procedures (to facility),
protective clothing, and recapture of
escaped NHPs

Vehicle: 1CGS provides a vehicle for the trans-
port of NHPs or contracts with an animal transport
company that 1s approved by the airport and able
to meet the conditions of handling recommended
by the CDC. The registered importer is responsible
for providing any necessary training to a contractor
and for assuring that CDC-approved protocols are
followed. NHPs are picked up at the airport and
transported in their original shipping containers.
The containers are placed on plastic or other dis-
infectable surface in a closed vehicle equipped with
heating and air conditioning. The driver is able to
view the interior of the cargo space to ensure that
all NHPs are secure in their primary enclosures.

Only qualified staff who have been trained in
zoonotic illness, respiratory protection, and quar-
antine procedures may drive the transport vehicle.
Betore inspection of NHPs at the airport, the driver
dons an N95-rated disposable particulate respirator,
exam gloves, disposable or reuseable disinfectable
outerwear, and elbow-length leather gloves, which
are always worn for handling shipping crates. To
minimize direct contact, crates are moved by me-
chanical means where possible. and handles are
used if moved manually. After the driver has placed
the shipping container in the vehicle and locked the
rear compartment, the gloves are removed and
placed in a plastic bag in the cab, and then the N95-
rating disposable particulate respirator 1s removed
and placed in a separate plastic bag. The interior of
the animal cargo space is disinfected after each
shipment of NHPs has been transported.

NHP escapes: If NHPs escape in the vehicle, a
tranquilizing dart gun can be used by personnel fa-
miliar with 1ts proper usage. The registered im-
porter may also use a flexible primate hoop net. At
the ICGS, the flexible primate hoop net is kept in-
side the room during the full quarantine period, and
the blow-dart gun is stored in the anteroom.

Entering quarantine with NHP shipping contain-
ers: At ICGS, the vehicle can be backed up to the
door of the quarantine room. The driver (and any
assistant) puts on the N95 respirator, latex gloves,
shoe covers, and protective outerwear. The vehicle
1s inspected from the outside for escaped NHPs be-
fore the cargo area door i1s opened. Once the door
is open, the driver puts on the leather gloves before
carrying the NHP shipping containers into the quar-
antine room.

Release of NHPs from shipping container into
quarantine enclosure: At 1CGS, all doors to the






