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Abstract

Background: Referral of cases is becoming more and more frequent in companion ani-
mal practice. The Infectious Diseases Isolation Unit (IDIU) admits first opinion, second
opinion and referred patients with a confirmed infectious disease (ID) or a clinically
suspected ID that is awaiting laboratory diagnosis. The primary aims of this study were
to describe the annual number and characteristics of patients referred to the IDIU and
identify the most frequent IDs in referred dogs and cats. A secondary aim was to inves-
tigate possible differences in the length of the hospitalisation and the clinical outcome
among referred cases and those admitted to the IDIU after first and second opinion
appointments.

Methods: A retrospective study was carried out on patients hospitalised at the unit over
5 years from 9th October 2013 to 31st December 2018.

Results: The study population consisted of 365 dogs and 515 cats to give a total of 880
patients hospitalised at the IDIU from October 2013 to December 2018. Among the 96
referred dogs, parvovirosis (37.7%) and leptospirosis (31.1%) were the most frequent IDs.
Feline upper respiratory tract infection (38.2%) and feline leukaemia virus infections
(36.4%) were the main causes in the 80 referred cats. Worrying noncompliance rates of
dog (51.0%) and cat (52.5%) vaccination schedules were identified. The analysis of the
length of hospitalisation in the three groups of patients was not statistically different.
In both animal species there were statistically significant higher clinical discharge rates
on the first opinion patients’ group in comparison to referred patients and the second
opinion group.

Conclusions: Parvovirosis and leptospirosis in dogs and upper respiratory disease and
feline leukaemia virus infection in cats were the most common diagnoses for patients
admitted to the IDIU, reinforcing the need for accurate vaccination. Discharge rates
results pinpoint the need for timely accurate reference.
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creating a threat to both animal and public health.' This chain
of transmission may occur in three ways: animal-to-animal,

A complex interplay between patients, animal health care
workers and microorganisms occurs in the hospital environ-
ment, facilitating the transmission of infectious agents and

Abbreviations: ABCD, European Advisory Board on Cat Diseases; FeLV, feline
leukaemia virus; FIP, feline infectious peritonitis; FIV, feline immunodeficiency virus;
HEPA, high efficiency particulate air; ID, infectious disease; IDIU, infectious disease
isolation unit; IU, isolation units; MDR, multidrug-resistant; PPE, personal protective
equipment; SOP, standard operating procedures; URTI, (feline) upper respiratory tract
infection; VTH, Veterinary Teaching Hospital; WSAVA, World Small Animal
Veterinary Association

animal-to-human and human-to-animal.>~> Veterinary pro-
fessionals face an increase in the occurrence of hospital-
acquired infections which directly or indirectly have a neg-
ative financial, social and environmental impact on patients,
staff and clients.>*® According to Stull et al,® without the
implementation of an effective infection control, prevention
and biosecurity plan, it is not possible to ensure a safe and
controlled hospital environment. Therefore, to protect animal
health and welfare, as well as public health, all veterinary hos-
pitals and clinics should run a specific and effective infection
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control plan.*>~7 Those plans are based on standard operat-
ing procedures (SOP), whose application provides a safe work-
ing environment and forms a hierarchy of effectiveness: haz-
ard elimination (microbial contamination), design of hospital
facilities, administrative controls and use of personal protec-
tive equipment (PPE).°

Isolation units were created with the main purpose of con-
taining infectious agents in a specific area, avoiding their dis-
semination to other hospital areas and contamination of sus-
ceptible patients and staff."®° In order to achieve this goal, the
early detection of high-risk patients is crucial and, whenever
possible, before arriving at the hospital."*!* Thus, animals
with confirmed or suspected infectious diseases (ID) should
be directly transferred into the hospital’s IU where they can
be examined and treated under safe conditions and accord-
ing to the SOP in force at the TU.">%!1" The Infectious Dis-
eases Isolation Unit (IDIU or unit) of the Veterinary Teach-
ing Hospital (VTH) of the Faculty of Veterinary Medicine of
the University of Lisbon is a multispecies facility that admits
animals with confirmed or suspected IDs. IDIU has a ward
for dogs, another for cats, a ward for feline immunodeficiency
virus (FIV) positive cats only and a ward for large animals,
an antechamber, a workroom for animal health care workers
and a storage room."" All rooms work autonomously under
negative air pressure, with a ventilation system, HEPA fil-
ters and a video surveillance system." Users of the unit put
on PPE prior to handle patients and act according to a spe-
cific SOP!! Referral of cases is becoming more and more fre-
quent in companion animal practice.'” The veterinarian’s deci-
sion to refer to a specialist is dependent upon several con-
ditions including the need for expertise and guidance, addi-
tional equipment or services that are not available at the refer-
ring veterinary clinic, a definitive diagnosis and/or 24-hour
medical supervision; additional considerations may include
worsening of the patient’s medical condition and client dis-
appointment with case progression.”” The age of the veteri-
narian seems to be a determining factor in the timeliness of
referring a patient; younger veterinarians tend to refer their
patients later, after they have carried out several diagnos-
tic and/or treatment procedures or when the severity of the
patient’s condition reaches a critical point." Timing of refer-
ral is crucial as a delay in referring the patient may result in
prolonged hospitalisation, worse prognosis or even death."”
When selecting an individual veterinary specialist or a refer-
ral veterinary hospital, the referring veterinarian should give
priority to a specialist with whom he/she has good commu-
nication and that he/she fully trusts.'”"> The referring vet-
erinarian and the specialist should have an initial conversa-
tion to understand the referring veterinarian’s expectations.?
These may be related to the skills and services the special-
ist can offer, the medical care to be provided along with
the associated costs and to assign responsibilities to each
veterinarian.”” The veterinary specialist needs access to the
patient’s history'®! and all diagnostic tests performed.'>!>°
After the first appointment, the specialist should inform the
referring veterinarian about the definitive diagnosis and pro-
posed treatment."*> During patient hospitalisation, the spe-
cialist should keep the referring veterinarian updated on case
progression.'>!> The specialist should only provide the ser-
vices requested by the referring veterinarian and should con-
sult the referring veterinarian if other procedures become

necessary.>"® In order to achieve the best patient care, it is
extremely important that both veterinarians work as a team,
sharing their knowledge and experience, to reach a joint deci-
sion with the owner regarding the best approach to take
in each case.!” After patient discharge, the specialist should
send to the referring veterinarian a detailed report advising
on the patient follow-up schedule.”>" The effectiveness of
this professional interaction improves patient care, enhances
client satisfaction and, consequently, increases the financial
income of the medical institutions involved and fulfils their
missions.'>!3

The primary aims of this study were to describe the annual
number and characteristics of patients referred to the IDIU
and identify the most frequent IDs in referred dogs and cats.
A secondary aim was to investigate possible differences in the
length of the hospitalisation and the clinical outcome among
referred cases and those admitted to the unit after first and
second opinion appointments.

MATERIAL AND METHODS

A retrospective study was carried out on patients hospital-
ized at the IDIU over 5 years from 9th October 2013 to 3lst
December 2018. The study population consisted of dogs and
cats that were admitted to the IDIU following either a first
opinion appointment or second opinion appointment at the
VTH or referral by a veterinarian of other veterinary clin-
ics, hospital, public or private animal shelter. Data were col-
lected from the management software of the VTH (Guruvet),
IDIU database (in MS Excel 2016) and patients’ paper medical
records. All animals that participated in this study were client-
owned and joined the study after owner’s written consent and
Ethical Committee approval. Collected data included patient-
related parameters such as animal species, sex, neuter status,
age and vaccination status. Vaccination status was established
based upon the Vaccination Guidelines Group of the World
Small Animal Veterinary Association'® and the matrix vac-
cination guidelines of the European Advisory Board on Cat
Diseases,” updated in 2017."® Vaccination status was coded
using five categories:

a. Complete vaccination status: dogs and cats that received
the initial core vaccination at 6-8 weeks of age, then every
2-4 weeks until 16 weeks of age or older (primovaccina-
tion). A booster dose of vaccine given at 12-month of age
and thereafter, revaccinations every 3 years. The core vac-
cines for dogs are those that protect against canine par-
vovirus type 2 (CPV-2), canine distemper virus (CDV) and
canine adenovirus type 1 (CAV-1). Regarding cats, the core
vaccines are those that protect against feline panleukope-
nia virus (FPV), feline herpesvirus type 1 (FHV-1) and
feline calicivirus (FCV).

b. Incomplete primovaccination status: all dogs and cats that
were not old enough to have completed the primovaccina-
tion or any dog or cat missing one or more doses of the
primovaccination.

c. Delayed or interrupted scheduling of vaccination: Any dog
or cat missing the 12-month booster or any core revaccina-
tion every 3 years.

d. Never vaccinated.
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TABLE 1 Median length of hospitalisation in days with numbers and minimum and maximum values (Min-Max) for dogs and cats admitted to the IDIU
by type of appointment for the period 2013-2018
1st opinion patients 2nd opinion patients Referred patients
Species TotalN N (%) Median (Min-Max) N (%) Median (Min-Max) N (%) Median (Min-Max)
Dogs 365 244 (66.8%) 3.0 (1-16) 25 (6.8%) 2.0 (1-7) 96 (26.3%) 3.0 (1-20)
Cats 515 400 (77.8%) 2.0 (1-21) 35 (6.8%) 2.0 (1-9) 80 (15.5%) 2.5 (1-27)
Totals 880 644 (73.2%) 60 (6.8%) 176 (20.0%)
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FIGURE 1 Annual numbers of referred patients to the IDIU in the period 2013-2018

e. Unknown vaccination status: animal with unknown vacci-
nation history.

Other parameters included information regarding patient
hospitalisation and included the annual number of referred
patients, clinical presentation, presence of concomitant non-
IDs and definitive diagnosis of the ID.

Statistical analysis

Descriptive statistics are reported as number (N) and per
cent (%) and the median to characterize the central tendency
of some variables. A comparative analysis was performed
using nonparametric median and chi-square tests with Monte
Carlo method, which allows the estimation the exact signif-
icance when the necessary assumptions for the asymptotic
method are not fulfilled. These tests helped to study possi-
ble significant differences regarding the length of hospitalisa-
tion period and clinical outcome among the three groups of
patients hospitalized in the IDIU from first opinion or sec-
ond opinion (appointments at the VTH and referred patients).

Data analysis was conducted using IBM-SPSS Statistics
version 25.0.

RESULTS
Source of admitted patients

A total of 880 patients were admitted to the IDIU. Of the
365 dogs hospitalised at the unit during the study period, 67%
were hospitalized after a first opinion appointment, 26% after
referral and 7% after a second opinion appointment (Table 1).

Regarding feline patients, of the 515 cats admitted to the
unit, 78% were hospitalised after a first opinion appointment,
16% after referral and 7% after a second opinion appointment
(Table 1).

There were an increasing number of patients referred to
the unit each year since it opened in October 2013 to the end
of December 2018 to give a total of 176 referred cases admit-
ted during this 5-year period (Figure 1). In canine patients,
the peak of admissions was recorded in 2017 (N = 28), fol-
lowed by a decrease to half that number (N = 14) in 2018.
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FIGURE 2
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Vaccination status of canine and feline patients referred to the IDIU in the period 2013-2018. Never vaccinated'. Unknown vaccination status.

Incomplete primovaccination status’. Delayed or interrupted scheduling of vaccination®. Complete vaccination status®

Regarding feline patients, there was a progressive increase in
the number of cases per year between 2013 and 2016, from
4 to 16 cats. Then the number of referred feline patients
remained the same in 2017 (N = 16) and achieved a peak in
2018 (N = 33).

Animal species, sex, neuter status and age at
admission of referred cases

Of the 176 patients referred to the unit, 55% (N = 96) were
dogs, and 45% (N = 80) were cats. Half of the dogs were
males, and 54% of the cats were males; most of the dogs were
not neutered (N = 81, 84%), while more than half of the
cats (N = 43, 54%) were neutered. The median age of dogs
at admission was 2.0 years with the youngest puppy being
2.4 months and the oldest dog 15.0 years. Half of the dogs were
juvenile (<1year old) (N = 30, 32%) or young adults (>1to <3
years old) (N =18,19%). The median age of cats at admission
was 6.0 years with a range from 1.2 months to 20.0 years, with
about 30% of cats over 10 years old (N = 23).

Vaccination status of referred cases

Twenty-nine per cent (N = 28) of the referred dogs had never
received a vaccine, and the same proportion had an unknown
vaccination status, while 9% (N = 9) had an incomplete pri-
movaccination status and 13% (N = 12) a delayed or inter-
rupted scheduling of vaccination, leaving only 20% (N = 19)
having a complete vaccination schedule (Figure 2). Thirty-
three per cent (N = 26) of the referred cats never received
a vaccine, 38% (N = 30) had an unknown vaccination sta-
tus, 5% (N = 4) an incomplete primovaccination status and
15% (N = 12) a delayed or interrupted scheduling of vaccina-

tion, leaving only 10% (N = 8) having a complete vaccination
schedule (Figure 2).

Clinical presentation of referred cases

The three most frequent clinical presentations in referred dogs
were compatible with canine leptospirosis (N = 39, 41%), fol-
lowed by acute gastroenteritis (N = 31, 32%) and canine dis-
temper (N = 11, 12%) as shown in Figure 3. In cats, the four
main clinical presentations were compatible with retrovirus
infections (N = 44, 55%), followed by feline upper respira-
tory tract infection (URTI, N = 14, 18%), feline panleukopenia
(N = 6, 8%) and feline coronavirus (N = 5, 6%) as displayed
in Figure 4.

Definitive IDs diagnosis

A positive ID definitive laboratory diagnosis was obtained in
64% of the canine patients (N = 61). Of the remaining 35 dogs,
16% (N = 15) were negative, and 21% (N = 20) remained sus-
pected of having an ID. Three per cent (N = 3) dogs were
positive for two or more ID. This situation accounted for 101
diagnoses. As shown in Figure 5, the most frequent ID diag-
nosed was parvovirosis (N = 23, 38%) followed by leptospiro-
sis (N =19, 31%). Among the feline referred patients, 69%
(N =55) had a definitive ID laboratory diagnosis with an addi-
tional 10% (N = 8) having two different ID diagnoses, and this
increased the total number of ID diagnoses to 71. Twenty-eight
per cent (N = 22) remained suspected of having an ID, and
only 4% of cats had negative test results (N = 3%). The most
frequent feline ID was URTI (N = 21, 38%) followed by feline
leukaemia virus (FeLV, N = 20, 36%) and FIV (N = 7, 12.7%,
Figure 6).
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FIGURE 3 Clinical presentations of canine patients referred to the IDIU in the period 2013-2018

Abbreviations: Other ID, other infectious diseases; MDR bacteria, multidrug resistant bacteria.
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FIGURE 4

Clinical presentations of feline patients referred to the IDIU in the period 2013-2018

Abbreviations: Other ID, other infectious disease; URTI, Feline Upper Respiratory Tract Infection; MDR bacteria, multidrug resistant bacteria.

Concomitant non-IDs

On the day of admission, 25% (N = 24) of referred dogs
had concomitant non-IDs. The most frequent concomitant
diseases were haemoparasitosis and other parasitic diseases,
orthopaedic, neurological and dermatological diseases. This
scenario was worse for the feline patients as 68% (N = 54) of

the cats had concomitant non-IDs. Leading concomitant dis-
eases in cats were urinary tract diseases, tumours, anaemias,
orthopaedic, neurological and dermatological diseases. In this
study the presence of concomitant non-IDs did neither influ-
ence the length of the hospitalisation period nor the clinical
outcome of referred patients (p = 0.13 for dogs and p = 0.7 for
cats).
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FIGURE 5 Infectious diseases diagnosed in canine patients referred to the IDIU in the period 2013-2018 including those admitted for rabies quarantine
Abbreviations: Other ID, other infectious disease; MDR bacteria, multidrug resistant bacteria.
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FIGURE 6 Infectious diseases diagnosed in feline patients referred to the IDIU in the period 2013-2018
Abbreviations: FeLV, feline leukaemia virus; FIP, feline infectious peritonitis; FIV, feline immunodeficiency virus; FIV4FeLV, cats infected with feline immun-
odeficiency virus and feline leukaemia virus; MDR, multidrug resistant bacteria; URTI, feline upper respiratory tract infection.

Length of the hospitalisation period

The median hospitalisation time for the referred and first
opinion dogs was the same at 3.0 days and was longer than
that for the second opinion dogs at 2.0 days (Table 1), although
these differences were not significant (y* [2, N = 365] = 5.66,

p =0.06). The median hospitalisation time was the same at 2.0
days for the first and second opinion patients and was shorter
than that for the referred cats at 2.5 days, although these dif-
ferences were not significant (y* [2, N = 514] = 1.31, p = 0.5).

The median hospitalisation time of 2.0 days for referred
canine patients with concomitant non-IDs was shorter than
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TABLE 2 Outcomes for dogs and cats admitted to the IDIU for the period 2013-2018, expressed as number (N) and per cent (%) of those admitted to the
unit by source of patients
First opinion Second opinion Referral
Outcome in Dogs N (%) N (%) N (%) Total N (%)
Discharge 193 (79%) 15 (60%) 68 (71%) 275 (75%)
Euthanasia 27 (11%) 4 (16%) 13 (14%) 44 (12%)
Death 24 (10%) 6 (24%) 15 (16%) 46 (13%)
Total dogs 244 (100%) 25 (100%) 96 (100%) 365 (100%)
First opinion Second opinion Referral
Outcome in cats N (%) N (%) N (%) Total N (%)
Discharge 306 (77%) 21 (60%) 53 (66%) 380 (74%)
Euthanasia 61 (15%) 8 (23%) 18 (23%) 87 (17%)
Death 33 (8%) 6 (17%) 9 (11%) 48 (9%)
Total cats 400 (100%) 35 (100%) 80 (100%) 515 (100%)

that of 3.5 days for dogs without concomitant non-IDs
(Figure 7), but the difference was not significant (> [L,
N = 96] = 3.159, p = 0.12). The median hospitalisation time
of 2.5 days for referred cats did not vary between patients with
or without concomitant non-IDs (Figure 7).

Clinical outcome

In both species, the first opinion patients showed the high-
est proportion of patients discharged (79% of dogs and 77%
of cats), followed by the referred patients (71% of dogs and
66% of cats) and finally by the second opinion patients (60%
of dogs and cats (Table 2).

The highest frequency of euthanasia was recorded for the
second opinion patients (16% of dogs and 23% in cats) fol-
lowed by the referred patients (14% of dogs and 23% of cats),

and the lowest was in the first opinion patients (11% of dogs
and 15% of cats). The highest mortality rate occurred in
patients hospitalised following second opinion appointments
for both species (24% of dogs and 17% of cats) followed by
referred patients (16% of dogs and 11% of cats), and the low-
est mortality rate was in the first opinion patients (10% of
dogs and 8% of cats). The relationship between the types of
patients and clinical outcome (discharge, death and euthana-
sia) was not significant for dogs or cats (x> [4, N = 365] = 7.02,
p =013 [4, N =515] = 7.89, p = 0.10, respectively). How-
ever, the relationship between the types of patients and clin-
ical outcome was significant for dogs and cats if the type
of patients were contrasted between discharge versus died
(including both death and euthanasia) (x* [2, N = 365] = 6.10,
p = 0.05 x* (2, N = 515) = 7.31, p = 0.03, respectively).
These results showed highest clinical discharge rates on the
first opinion patients’ group (79%) followed by referred group
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for dogs (71%). In cats this difference was even higher compar-
ing the first opinion patients’ (77%) with the referred group
(66%). The second opinion groups had the lowest differences
between discharge and death in both dogs and cat’s patient
groups (60% for both species).

DISCUSSION

The total number of dogs referred to the IDIU increased
steadily since its opening in 2013. A peak of referrals occurred
in 2017 associated with dogs with clinical signs compatible
with distemper. This was due to an outbreak of canine dis-
temper clustered in the Lisbon Metropolitan Area in 2016-
2017.120 After that, the number of referred dogs decreased
in 2018, approaching the frequency recorded before the dis-
temper outbreak. The total number of cats referred to the
unit stopped increasing in 2017, but then grew again to reach
a peak in 2018. Referral of cats with clinical presentations
compatible with feline retrovirus infection (55.0%) drove this
growth.

The fact that almost 30% of the dogs admitted to the unit
were <1 year of age is relevant to interpretation of the results
as parvovirosis was the most frequently diagnosed ID in dogs.
This finding is consistent with scientific knowledge of canine
parvovirosis age distribution as it occurs manly in puppies
aged between 6 weeks and 6 months?’~>* and at the IDIU.
Moreover the disease is widespread in Portugal, and the three
known CPV-2 variants circulate in the dog population.”!

The age distribution of referred feline patients was also
wide, and the right shift was mainly due to the hospitalisation
of about 30% of geriatric cats (>10 years old).

URTI and FeLV were the most frequent causes of hospitali-
sation of cats. In both diseases, kittens are much more suscep-
tible to infection than adults are; however, these viruses may
remain latent in host’s tissues, and, during immunosuppres-
sion periods, virus may reactivate and induce clinical episodes
of URI or FeLV at any stage of the cat’s life span.”**?>=30 Two
factors may explain the high frequency of URTTI: the very low
proportion of referred cats to the unit with a complete vac-
cination status (10%) and limitations of the current vaccines
in preventing infections caused by FHV and FCV. These vac-
cines do not completely prevent vaccinated cats from becom-
ing infected and from shedding these viruses after infection.
In addition, there is no vaccine available in Europe that pro-
tects against all FCV field strains.” The high frequency of
FeLV is consistent with the results of a recent pan-European
study on the prevalence of FeLV in Southern Europe.?

In this study the presence of concomitant non-IDs did not
influence the length of hospitalisation or the clinical outcome
of referred patients for dogs or cats.

The analysis of the length of hospitalisation stay in the three
groups of patients—first opinion appointment, second opin-
ion appointment and referred patients—revealed that referred
dogs remained hospitalized for a similar period as the first
opinion group (3 days), which was 1 day longer than the
observed for the second opinion group (2 days), these differ-
ences were not statistically significant. Although not statisti-
cally significant the length of hospitalisation in referred cats
suggest a tendency for half a day more (2.5 days) than the
first and second opinion groups (2 days). Prolonged lengths

of hospitalisation stay may be justified by the time taken
to perform complex diagnostic exams and/or by perform-
ing for instance blood transfusions requested by the referring
veterinarian.!*!!

The highest clinical discharge was observed on the first
opinion patients’ group (79% in dogs and 77% in cats), sug-
gesting that patients visiting the VTH for first-option appoint-
ments received proper medical care in the right moment,
allowing for their full recovery. The highest frequency of death
occurred in patients hospitalised at IDIU by second opin-
ion appointment (24% in dogs and 17% in cats), followed by
the referred group (16% in dogs and 11% in cats). Comparing
the types of patients and clinical outcome we found a signifi-
cant difference between discharge versus died (including both
death and euthanasia). These results showed highest clinical
discharge rates on the first opinion patients’ group followed by
referred group and lastly by the second opinion groups. This
outcome was probably due to a combination of factors such
as failure in receiving early medical care and poor prognosis
on the day of admission, some being critically ill. Canine par-
vovirosis is a good illustration of this as this ID in the second
opinion group caused half of the deaths. This ID requires a
prompt and aggressive therapy to increase the survival rate of
infected dogs®>?>*" that these patients lacked. In both species,
euthanasia was more frequent in patients hospitalised by sec-
ond opinion appointment (16% in dogs and 23% in cats),
although these proportions are close to referred patients, espe-
cially in cats (14% in dogs and 23% in cats). The main causes
of euthanasia were anuria in canine leptospirosis and sepsis
in canine parvovirosis. Tumours and non-reversible anaemia
in FeLV infected cats were the major causes for euthanasia in
feline patients.

CONCLUSIONS

Veterinarian referring was mainly motivated due to clinical
suspicion of parvovirosis and leptospirosis in dogs and URTI
and FeLV in cats. Other major reasons for referring were a
need for specialised medical assistance, definitive ID diagno-
sis or to mitigate the risk of ID spread in the clinics or hospital,
especially when facing zoonosis.

We identified and quantified the most frequent ID in
referred dogs and cats as well as their clinical outcomes. Seri-
ous non-compliance in dog and cat vaccination schedules
were discussed. To improve the vaccination coverage rate and
to follow international expert opinion guidelines for the vac-
cination of dogs and cats should be a priority of all companion
animal veterinarians working in Portugal.

Regarding the three groups of patients studied, the analysis
of the length of hospitalisation did not reveal statistically sig-
nificant differences, and further studies with a larger sample
population may extend and better clarify these results.

In both animal species there were statistically significant
higher clinical discharge rates on the first opinion patients’
group in comparison to referred patients and the second opin-
ion group. These results suggest that patients visiting the VTH
for first-option appointments received proper medical care at
the right moment, allowing for their full recovery.

This information will be very useful to make communica-
tion more assertive with referring veterinarians.
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