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Summary
Objectives: To determine if porcine repro-
ductive and respiratory syndrome virus
(PRRSV) can be transmitted to susceptible
pigs by fomites or people exposed to in-
fected pigs.

Methods: Ninety-six 4-week-old pigs from
a PRRSV-naive source were organized into
six groups individually housed in isolation
rooms (four replicate trials, 24 pigs per
trial). Group 1 pigs were inoculated intra-
nasally with PRRSV strain VR-2332
(2 mL, 105 median tissue culture infective
doses per mL.) On days 5, 6, and 7 post
inoculation, investigators exposed to
Group 1 pigs attempted to transmit
PRRSV to sentinel pigs (Groups 2 to 5) by

contact. After exposure to the infected pigs,
an investigator entered the Group 2 room
(Direct Contact group) wearing contami-
nated boots and coveralls and without
washing hands. In contrast, investigators
who entered the rooms housing Groups 3
to 5 were required to complete specific
sanitation protocols, which included
changing boots and coveralls and washing
hands (Danish System, Group 3); changing
boots and coveralls, showering, and 12
hours down time (Standard Protocol,
Group 4); and changing boots and cover-
alls and showering, with no down time
(Alternative Protocol, Group 5).

Results: The PRRSV was detected on con-
taminated coveralls, boots, and hands of

investigators who had contacted Group 1
pigs. Transmission of PRRSV occurred
between Groups 1 and 2, but not between
Group 1 and Group 3, 4, or 5.

Implications: The PRRSV can be transmit-
ted to susceptible pigs by contaminated
fomites (boots and coveralls) and hands;
however, the use of sanitation protocols
appears to limit its spread.

Keywords: swine, porcine reproductive and
respiratory syndrome virus, fomites,
biosecurity

Received: June 18, 2001
Accepted: August 20, 2001

Inanimate objects (fomites), such as
contaminated boots, coveralls, and
transport vehicles, have long been

considered to be risk factors for pathogen
transmission in swine. Swine pathogens
that have been recovered from fomites
include pseudorabies virus (steel and rub-
ber)1 and Streptococcus suis (truck tires).1,2

The capacity for people to transmit swine
pathogens is not clear at this time, al-
though foot-and-mouth disease virus,
swine influenza virus, and Pasteurella
multocida have been recovered from
humans exposed to infected swine.3–5

Porcine reproductive and respiratory syn-
drome virus (PRRSV) is an economically
significant pathogen of swine.6 Introduc-
tion of PRRSV into naive herds has been
documented to occur through infected pigs

and semen.7,8 The role of fomite transmis-
sion of PRRSV is not well understood;
however, virus has been recovered from a
number of experimentally contaminated
surfaces, including stainless steel, plastic,
and rubber.9 In a recently published report,
no mechanical transmission of PRRSV was
demonstrated when personnel exposed to
experimentally infected pigs contacted sus-
ceptible pigs.10 In contrast, contaminated
needles have been shown to transmit
PRRSV from infected to susceptible pigs.11

Because all routes of PRRSV entry into
naive herds are not known at this time,
farm owners frequently require employees
and visitors to comply with strict sanitation
protocols prior to entry. These protocols,
commonly referred to as “biosecurity pro-
tocols,”12 include changing clothing and

footwear, showering into and out of the
facility, and refraining from contact with
swine for 12 to 72 hours before entering
the premise. Despite their widespread
acceptance in the industry, the scientific
foundation for the need of such protocols
is lacking.

In order to determine whether biosecurity
protocols are important in preventing the
spread of PRRSV, it is first essential to
identify potential means of PRRSV trans-
mission. Therefore, the objectives of this
study were to evaluate the ability of con-
taminated fomites (boots and coveralls) to
transmit PRRSV to naive pigs, and to
determine if PRRSV could be detected on
various anatomical sites of the investigators
after they had contacted infected pigs, and
before and after use of specific sanitation
protocols commonly practiced in the swine
industry.

Materials and methods
Animals, housing, and infection
model
A total of 96 4-week-old pigs were
purchased from a farm known to be
PRRSV-negative on the basis of 5 years of
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diagnostic data and absence of clinical
signs. Four replicate trials were conducted,
with 24 pigs organized into six groups in
each trial. The experimental design is sum-
marized in Figure 1.

Each group was housed in a separate room
in the isolation facility at the University of
Minnesota College of Veterinary Medicine.
The rooms were ventilated separately and
contained individual slurry pits, minimiz-
ing the risk of cross-contamination be-
tween rooms. Each isolation room was
provided with an anteroom for hand wash-
ing and changing of boots and coveralls.

Group 1 (infected group) consisted of ten
pigs; Groups 2, 3, 4, and 5 (sentinel
groups) consisted of three pigs each; and
Group 6 (negative control group) consisted
of two pigs. Upon arrival at the isolation
facility, all pigs were blood-tested by ELISA
(IDEXX Laboratories, Westbrook,
Maine)13 to confirm PRRSV-naive status.
A sample-to-positive (S:P) ratio ≥0.4 was
considered positive. During the study
period, pigs were cared for under the
guidelines of University of Minnesota In-
stitutional Animal Care policies.

To initiate each trial, seven of the ten pigs
in Group 1 were inoculated intranasally
with 2 mL of PRRSV (strain VR-2332).
The remaining three pigs in Group 1
served as contact controls (Figure 1). The
inoculum, prepared by passaging the virus
five times on MARC-145 cells, was sus-
pended in minimal essential medium
(MEM) and administered at a concentra-
tion of 105 median tissue culture infective
doses (TCID50) per mL.7

Group designations and protocols
Group designation is summarized in Figure
1. After experimental infection, attempts
were made to transmit PRRSV from
Group 1 (infected group) to Groups 2, 3,
4, and 5 (sentinel groups). A designated
person (A, B, C, or D) was assigned to
each sentinel group and was required to
follow specific procedures after leaving the
infected group and prior to entering the
sentinel room.

Group 2 was designated the Direct Contact
group, and the person entering the Group
2 room was designated Investigator A.
After exposure to infected pigs in Group 1,
Investigator A was required to wear
contaminated boots (disposable plastic
boots; First Priority Inc, Elgin, Illinois) and

coveralls (Tyvek coveralls; Sunrise Indus-
tries, Albertville, Alberta), and to avoid
washing hands after leaving the infected
room and before entering the Group 2
sentinel room.

Group 3 was designated the Danish System
group,12 and the investigator entering the
Group 3 room was designated Investigator
B. After exposure to infected pigs in Group
1, Investigator B was required to remove
contaminated boots and coveralls, wash
hands, and put on clean boots and cover-
alls prior to entering the Group 3 sentinel
room.

Group 4 was designated the Standard Pro-
tocol group, and the investigator entering
the Group 4 room was designated Investi-
gator C. After exposure to infected pigs in
Group 1, Investigator C was required to
remove contaminated boots and coveralls,
take a shower, and avoid contact with
swine for a 12-hour period (down time).
Investigator C was then required to shower
into the isolation facility and to don clean
boots and coveralls before entering the
Group 4 sentinel room.

Group 5 was designated the Alternative
Protocol Group, and the investigator enter-
ing the Group 5 room was designated In-
vestigator D. The sanitation protocol for
Investigator D was identical to the Stan-
dard Protocol, except that Investigator D
showered out of the facility and immedi-
ately showered back in to enter the Group
5 room, with no down time.

Throughout the study, Investigators A, B,
C, and D were in charge of feeding, clean-
ing, and sampling the animals in their
designated sentinel groups, and never en-
tered the other sentinel rooms. Different
personnel employed by the isolation facility
were responsible for the care of Group 1
pigs throughout the study, and never en-
tered the sentinel rooms. Group 6 pigs
were cared for by isolation facility person-
nel, but were inspected at the beginning of
each study day, prior to inspection of in-
fected pigs.

Study timeline
The study timeline is summarized in Fig-
ure 2. Attempts to infect sentinel Groups
2, 3, 4, and 5 took place on post-inocula-
tion (PI) Days 5, 6, and 7. This exposure
period was selected on the basis of pub-
lished data documenting the occurrence of
PRRSV transmission by contact between

experimentally infected nursery pigs and
control pigs.7

Protocol for exposure of investiga-
tors to infected pigs
During exposure to infected pigs in Group
1, investigators wore boots and coveralls,
but did not wear hair nets, masks, or
gloves. On each of the 3 days of the expo-
sure period, investigators spent exactly 60
minutes in the Group 1 room to enhance
contact with nasal secretions, saliva, blood,
and fecal material from the infected pigs.
Investigators picked up each pig and fol-
lowed a standard operating protocol that
was consistent across all trials. To contact
nasal secretions, the surface of the snout
was placed in contact with the dorsal and
ventral surfaces of both hands and was
rubbed repeatedly across the front surface
of the boots and coveralls. To contact
saliva, each hand was placed in the mouth
of each pig for 5 seconds. To contact
blood, 5 mL of whole blood collected from
each pig in an EDTA tube (Vacutainer;
Becton Dickinson, Franklin Lake, New
Jersey) was drawn into a sterile 12-mL
syringe (Monoject, St Louis, Missouri) and
sprayed over the front surface of the cover-
alls, all outer surfaces of each boot, and the
dorsal and ventral surfaces of the hands. To
contact feces, a handful of fecal material
was spread over both surfaces of the hands
and on the boots and coveralls as described.
In addition, investigators sat on the floor
and allowed pigs to gently bite and lick
their hands, coveralls, and boots.

Sanitation protocols
After the 60-minute contact period, inves-
tigators moved to designated sentinel
rooms (Groups 2, 3, 4, and 5), performing
the sanitation protocols summarized in
Figure 1.

The Direct Contact person (Investigator A)
removed contaminated boots and coveralls
in the Group 1 anteroom and transferred
them in a plastic bag to the Group 2 ante-
room. Investigator A did not shower or
wash hands after exiting the Group 1 room
or before entering the Group 2 sentinel
room, and dressed in the contaminated
boots and coveralls to enter the sentinel
room.

The Danish System person (Investigator B)
removed contaminated boots and coveralls
in the Group 1 anteroom, and moved to
the Group 3 anteroom to wash hands and
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Figure 1: Designation of groups, sanitation protocols, and personnel movement between a group of pigs (Group 1)
infected with porcine reproductive and respiratory syndrome virus (PRRSV) and four groups of PRRSV-naive sentinel pigs
(Groups 2, 3, 4, and 5). Group 6 pigs were PRRSV-naive controls. Each of the six groups was housed in isolation. On post
inoculation Days 5, 6, and 7, four people (A, B, C, and D) were exposed to secretions, excretions, and blood of the infected
pigs for 1 hour. A designated person (A, B, C, or D) entered each of the four sentinel rooms to contact sentinel pigs for 30
minutes. One of four different sanitation protocols was assigned to each sentinel room. Protocol steps were performed in
the order shown after each person had exited the Group 1 room and before they entered their designated sentinel room.
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put on clean boots and coveralls before en-
tering the sentinel room. The procedure of
hand washing was as follows: contact with
hot water (10 seconds), contact with soap
(30 seconds), and rinsing with hot water
(10 seconds).

After exposure to the infected Group 1
pigs, the Standard Protocol person (Investi-
gator C) changed boots and coveralls in the
Group 1 anteroom, showered out of the
facility, and took a 12-hour period of down
time (no contact with swine). After the
down time, Investigator C showered into
the facility, donned clean boots and cover-
alls, and entered the Group 4 sentinel
room. The protocol of showering in and
out included washing the hands (described
above), washing the hair (shampoo, 60
seconds; rinsing, 60 seconds), and washing
the body and face (soap, 100 seconds; rins-
ing, 100 seconds).

After exposure to the infected Group 1
pigs, the Alternative Protocol person (In-
vestigator D) changed boots and coveralls
in the Group 1 anteroom, showered out of
the isolation facility, immediately showered
back into the facility (no down time), and
donned clean boots and coveralls to enter
the Group 5 sentinel room.

Protocol for contact with sentinel
pigs
Exactly 30 minutes of direct contact
between the designated investigator and
the pigs in each sentinel group was re-
quired to enhance exposure to PRRSV

contamination. The protocol of contact
was similar to that described for the Group
1 pigs, except that there was no exposure to
blood and feces of sentinel pigs. After the
exposure period, investigators B, C, and D
removed and disposed of their boots and
coveralls in the sentinel anterooms, but the
contaminated boots and coveralls of Inves-
tigator A were left in the Group 2 pen for
the 24 hours after each exposure period.
All investigators showered out of the facil-
ity after contact with the sentinel pigs.

Animal sampling
Sera were collected from all ten pigs in
Group 1 on PI Days 2, 5, 6, 7, 14, 21, and
28 to confirm that infection was successful
and that transmission of PRRSV to contact
controls occurred during the study period.
Sera were collected from all Group 2, 3, 4,
and 5 pigs on post exposure (PE) Days 0,
2, 7, 14, 21, and 28. Post inoculation Day
5 of Group 1 was equivalent to PE Day 0
of the sentinel groups (Figure 2). Sera were
collected from the two negative control
pigs (Group 6) at the initiation and
completion of each trial.

Sampling of personnel and fomites
In order to assess whether PRRSV could be
detected on skin, hair, and mucous mem-
branes of the investigators after the expo-
sure period, swabs of hands, fingers,
fingernails, hair, nares, and tonsil were
collected (Dacron fiber-tipped plastic
applicator swab; Fisher, Hanover Park, Illi-
nois) before investigators entered the
Group 1 room and before they exited from

the Group 1 anteroom. The sampling pro-
cedure was repeated after performance of
each sanitation protocol, before entry into
the sentinel rooms. Swab samples were
collected each day of the exposure period.

Swab samples of personnel were collected
using standard operating protocols. The
dorsal and ventral surfaces of both hands,
the length of each finger, each finger tip,
the ventral surface of each fingernail, and
the carpal region were sampled. The cir-
cumference of the head was swabbed three
times in an attempt to sample hair. The
nasal passages were swabbed by gently in-
serting a swab approximately 1.25 cm into
each nare. The oropharyngeal region was
swabbed in an attempt to sample the
tonsil.

Swabs from visibly contaminated areas of
boots and coveralls were collected prior to
exiting the Group 1 room on each expo-
sure day.

Swabs from personnel and fomites were
put into individual sterile tubes (Falcon,
Franklin Lakes, New Jersey) containing 2
mL of MEM. Samples were pooled from
each anatomical site (hands and fingers,
hair, nares, and oropharynx) from each
investigator and the pooled samples were
tested for PRRSV by polymerase chain
reaction (PCR), virus isolation (VI), and
swine bioassay.

Diagnostic analysis
All sera, and swabs collected from the skin,
hair, and mucous membranes of investiga-
tors and from boots and coveralls, were

Figure 2: Timeline for a study to determine whether porcine reproductive and respiratory syndrome virus (PRRSV) can be
transmitted to susceptible pigs by fomites (boots and coveralls) or personnel exposed to infected pigs. Seven pigs in
Group 1 were inoculated intranasally with PRRSV (strain VR-2332) on post-inoculation (PI) Day 0. Three susceptible pigs
were housed with the inoculated group. On PI Days 5, 6, and 7, when pigs in Group 1 were showing clinical signs of PRRS,
four designated personnel exposed to secretions, feces, and blood of the infected pigs each entered one of the four
sentinel rooms, each housing three susceptible pigs (Groups 2, 3, 4, and 5). Before entering a sentinel room, the designated
person performed the sanitation protocol assigned to that room. Sentinel pigs were monitored for 28 days to determine
transmission of PRRSV.
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tested twice by reverse transcriptase PCR
for viral nucleic acid (Taqman PCR assay;
Perkin-Elmer Applied Biosystems, Foster
City, California).14 A sample was consid-
ered positive if PRRSV nucleic acid was
detected in both tests. Samples positive on
only one test were considered suspect.

All sera were tested for PRRSV antibodies
by ELISA (IDEXX). An ELISA S:P ratio
≥0.4 was considered positive.

All sera, and swabs collected from the skin,
hair, and mucous membranes of investiga-
tors and from boots and coveralls, were
tested for infectious PRRSV by VI using
both MARC-145 cells and porcine alveolar
macrophages.15 Representative isolates of
PRRSV obtained from positive samples
were sequenced to compare the percent
homology of open reading frame (ORF) 5
region of tested isolates with the same
region of PRRSV strain VR-2332 (the in-
oculum for Group 1).16

Swabs collected from the skin, hair, and
mucous membranes of investigators and
from boots and coveralls were tested by
swine bioassay as described by Swenson
et al.17

Laboratory detection of PRRSV on
fomites and personnel
The ability of PCR and VI to detect
PRRSV on fomites and personnel in a
laboratory setting was tested in two repli-
cate trials. Five tenfold dilutions of the
PRRSV inoculum were made, and, using a
plastic pipette tip (Redi-Tip; Fisher
Scientific, Hanover Park, Illinois), 0.5 mL
of each dilution was dropped onto the cov-
erall and boot materials used in the study.
Each drop was then spread over a 4 × 4-cm
area using a sterile Dacron swab. Each in-
oculated site was swabbed immediately
(<5 seconds), 30 minutes, 60 minutes, and
120 minutes after inoculation, and tested
for PRRSV by PCR and VI as described.
In addition, using the same procedure,
detection of PRRSV on the skin of person-
nel (hands) was assessed. Prior to inocula-
tion, hands were washed with hot water
and allowed to dry for 1 hour. The surface
of each finger of a hand was then inocu-
lated with 0.5 mL of a specific dilution
(one of the five dilutions per finger) spread
over a 4 × 4-cm area using a sterile swab,
sampled immediately (< 5 seconds), and
tested for PRRSV by PCR and VI.

Results
Animal samples
All animals were seronegative by ELISA
(S:P ratio <0.4) prior to each replicate trial.
Negative control pigs (Group 6) were se-
ronegative by ELISA at the end of each
trial.

Group 1 (Infected group). In all four trials,
PCR and VI showed that 25 of 28 inocu-
lated pigs were infected with PRRSV by PI
Day 2, and all 28 were infected by PI Day
5 (Table 1). Transmission of PRRSV from
the seven inoculated pigs to the Group 1
in-contact pigs was detected by PCR and
VI by PI Day 5, and all three in-contact
pigs in each trial were infected by PI Day
7. Nucleic acids in the ORF 5 regions of
four representative PRRSV isolates (one
isolate per trial) were 99.9% homologous
with PRRSV strain VR-2332.

Clinical signs of fever (mean 40˚C; range
38.9 to 42˚C), anorexia, and lethargy were
observed in all inoculated pigs on PI Days
5 to 7 and in all in-contact pigs on PI Days
9 to 12.

By PI Day 14, all seven of the inoculated
pigs in each trial were seropositive for
PRRSV by ELISA, and at least one of the
three in-contact pigs in each trial had
seroconverted.

Group 2 (Direct Contact group). Infection
with PRRSV occurred in two of the four

tsopyaD
noitaluconi

sgipcimerivforebmuN 3

1lairT 2lairT 3lairT 4lairT
conI tnoC conI tnoC conI tnoC conI tnoC

0 0 0 0 0 0 0 0 0
2 7 0 7 0 7 0 4 0
5 7 2 7 1 7 3 7 3
6 7 2 7 3 7 3 7 3
7 7 3 7 3 7 3 7 3

41 7 3 7 3 7 3 7 3
12 3 3 TN 3 TN 3 TN TN

trials. In Trials 3 and 4, viremia was de-
tected in all six Group 2 pigs (Table 2).
Nucleic acids in the ORF 5 regions of two
representative isolates (one isolate per trial)
were 99.9% homologous with PRRSV
strain VR-2332.

Infected pigs were febrile (mean 40˚C;
range 39.8 to 40.6˚C), anorexic, and
lethargic.

In Trial 3, anti-PRRSV antibodies were
detected in two of the three pigs by PE
Day 14 (Pigs #60 and #61), and in the
third pig by Day 21. In Trial 4, anti-
PRRSV antibodies were detected in one of
the three pigs by PE Day 14 (Pig #85), and
in the other two pigs by Day 21.

Groups 3, 4, and 5. In the sentinel pigs in
these groups, PRRSV and PRRSV anti-
bodies were not detected by any assay at
any time during the study.

Personnel and fomite samples
In two of the four trials, PRRSV was iso-
lated from swabs collected from contami-
nated boots (one investigator) and coveralls
(three investigators) immediately after ex-
posure to infected Group 1 pigs.

In one of the four trials, PRRSV nucleic
acid was detected on a swab collected from
the contaminated hands of an investigator
immediately after exposure to the infected
pigs in Group 1. Nucleic acid sequencing

Table 1: Transmission of porcine reproductive and respiratory syndrome virus
(PRRSV) to susceptible 4-week-old pigs by inoculation1 or by contact2 with the
inoculated pigs.

1    Inoc: seven pigs were inoculated intranasally with 2×105 median tissue culture
infective doses of PRRSV (strain VR-2332) that had been passaged five times on
MARC-145 cells.

2    Cont: three in-contact, non-inoculated pigs were housed in the same room as the
inoculated pigs.

3    Viremia detected by both polymerase chain reaction and virus isolation.
NT: not tested
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indicated a high degree of homology
(99.9%) with PRRSV strain VR-2332. The
PRRSV nucleic acid detected on the swab
collected from contaminated hands was
positive by swine bioassay.

Neither infectious virus nor nucleic acid
was detected by PCR, VI, or swine bioassay
on swab samples collected from fomites or
personnel after completion of any of the
three sanitation protocols.

Laboratory detection of PRRSV on
inoculated fomites and personnel
In both trials, all samples from inoculated
boots and coveralls were negative for
PRRSV by VI at all times after inoculation
and at all dilutions of the inoculum. Swabs
from inoculated coveralls were PCR-sus-
pect at an inoculum concentration of 104

TCID50 per mL immediately after inocula-
tion, and swabs from inoculated boots and
coveralls were PCR-suspect at an inoculum
concentration of 105 TCID50 per mL 30
and 60 minutes after inoculation. Other
samples were PCR-negative and VI-nega-
tive at all times after inoculation and at all
dilutions of the inoculum.

Discussion
Our results show that contaminated boots
and coveralls may harbor PRRSV for short
periods and might transmit PRRSV from
infected to susceptible pigs. The same con-

clusion may be drawn for contaminated
hands. While it is unlikely that people
could serve as long-term carriers of PRRSV,
viral nucleic acid was detected by PCR on
the hands immediately after exposure to
infected pigs, and was confirmed to be
infectious by swine bioassay. Transmission
of the virus was not observed in the senti-
nel groups where the Danish System, Stan-
dard, or Alternative sanitation protocols
were used, and PRRSV was not detected in
samples from fomites or personnel after
completion of these sanitation protocols.
Therefore, it appears that under the condi-
tions of this study, the sanitation protocols
evaluated were effective in preventing the
transmission of PRRSV from infected to
susceptible pigs.

This study possessed a number of known
strengths and weaknesses. The primary
strength of the design was the use of mul-
tiple replicates, each with a 3-day exposure
period. This may explain the contrast be-
tween our results and those of a recently
published study which reported no evi-
dence of PRRSV transmission to naive pigs
after direct contact with contaminated
personnel and fomites.10 That study con-
sisted of a single replicate and 1 day of
exposure (PI day 7). As details regarding
the protocol of exposure were not pro-
vided, the exposure methods of the two
studies cannot be compared.

Another strength of our study was that
multiple diagnostic methods (PCR, VI,
and swine bioassay) were used to validate
the results, enhancing the accuracy of the
data.

The primary limitation of the study was
that it did not measure the frequency of
the observed events. While all three sanita-
tion protocols were successful in preventing
the spread of PRRSV from infected to
susceptible pigs under the conditions of the
study, no conclusions can be drawn regard-
ing the differences in their efficacy, as nega-
tive results cannot be interpreted. However,
if it is assumed that the probability of
transmission of PRRSV to the Direct Con-
tact group was 0.5 (50%) on the basis of
the outcome of the study (transmission in
two of four replicate trials), and the prob-
ability of transmission to the Direct Con-
tact group and to the other three groups
(Danish System, Standard, and Alternative
sanitation protocols) was the same, then
the probability of not detecting transmis-
sion to each group in the four replicate
trials, due to chance alone, would be
6.25% (0.5×0.5×0.5×0.5=0.0625). Since
this level of probability may be significant
in the case of PRRSV, we must acknowl-
edge the limitations in sensitivity of the
diagnostic methods used in the study. In
addition, this calculation of probability
assumes that the likelihood of transmission
was the same for each sanitation protocol
group; however, this might not have been
true, as contaminated boots and coveralls
remained in the Group 2 sentinel room for
the 24-hour period following each expo-
sure period.

Other limitations of the study include the
testing of a single pathogen, and use of
small numbers of pigs housed under ideal
environmental conditions. It is unknown
whether similar results would be obtained
across large populations of pigs housed
under field conditions, or if different
pathogens had been tested, eg, transmis-
sible gastroenteritis virus. Therefore, until
larger studies can be conducted to measure
the repeatability of these data using a statis-
tically sound number of replicates, swine
practitioners should not make recommen-
dations to change current biosecurity pro-
tocols conducted on clients’ farms, based
solely on the results of this study.

Implications
• After exposure to infected pigs,

contaminated fomites (boots and

yaDEP 3
3lairT 4lairT

95#giP 06#giP 16#giP 38#giP 48#giP 58#giP
2 – – – – – –
7 – + + – – +

41 – – – + – +
12 + – – + + +
82 – – – TN TN TN

Table 2: Viremia1 in 4-week-old sentinel pigs exposed2 on 3 successive days to
investigators who had contacted pigs inoculated with porcine reproductive
and respiratory syndrome virus.

1     +: viremia detected both by polymerase chain reaction and by virus isolation;
 –: viremia not detected.

2     Seven pigs were inoculated intranasally on Day 0 with 2×105 median tissue culture
infective doses of PRRSV (strain VR-2332) that had been passaged five times on
MARC-145 cells. Three non-inoculated pigs were housed in the same room as the
inoculated pigs. Investigators were deliberately exposed to secretions, excretions,
and blood from the infected pigs, and immediately contacted sentinel pigs (housed
in a separate isolation room) without changing boots and coveralls or washing
hands. Four replicate trials were conducted.

3     Investigators were exposed to the infected pigs on post-inoculation (PI) Days 5, 6,
and 7, and each day contacted the sentinel pigs. PI Day 5 is equivalent to post-
exposure (PE) Day 0.

NT: not tested
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coveralls) and hands can transmit
PRRSV from infected to susceptible
pigs.

• Under the conditions set by this study,
three sanitation protocols, commonly
employed for the purposes of farm
biosecurity in the global swine
industry, were effective in preventing
transmission of PRRSV from infected
to susceptible pigs by fomites and
personnel.

• It is strongly recommended that
producers and practitioners change
boots and coveralls and wash hands
between production stages on one-site
farms, or between buildings and sites
within segregated systems, particularly
if there is a difference in PRRSV
infection status across pig populations.
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