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Abstract

Introduction: Typical inpatient treatment for canine parvovirus (CPV) is expensive and unaf-
fordable for many pet owners. Outpatient treatment may be a viable alternative when hospital-
ization is inaccessible due to finances or other barriers. This study aimed to determine survival
for dogs receiving a once-daily clinic visit outpatient treatment protocol for CPV in a com-
munity medicine clinic. Potential predictors of survival, as well as owner-reported treatment
satisfaction and feasibility, were also examined.

Methods: Within a prospective, observational design, data including patient history, clini-
cal signs, treatments received, and treatment outcome were captured in the medical record.
Owners were invited to complete a survey about their treatment experience. Survival and sur-
vey responses were summarized using counts and percentages. Logistic regression modeling
was used to evaluate potential predictors of survival.

Results: During the study period of October 1, 2021, to September 30, 2023, 113 dogs met
the inclusion criteria and were treated with the once-daily outpatient CPV protocol. Of these,
73 survived, 23 died, two were euthanized during treatment, and 15 were lost to follow-up.
Seventy-four percent (73/98, 95% confidence interval, 65%-83%) of those with a known out-
come survived. Requiring and receiving >2 days of subcutaneous fluids, having pale mucous
membranes at baseline, and being referred for and receiving weekend treatment at a partner
clinic predicted decreased survival, while having >3 total once-daily clinic visits was associated
with increased survival. Most owners reported that the treatments were easy to administer and
that they had a positive experience and were satisfied with the treatment.

Conclusion: Findings build upon existing research showing good outcomes with lower-cost
CPV treatment, adding another evidence-based option to tailor treatment to the needs and
preferences of the patient, client, clinic, and community. Offering outpatient treatment within
a spectrum of care approach can increase access to care for more dogs with parvovirus.
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eterinary care supports the health and well-being

of animals, families, and communities, yet millions

of animals lack this necessary care.! According to

a 2018 national survey of pet owners, approximately 28%

indicated that they were unable to access needed veteri-

nary care for their pets during the last 2 years. This was

particularly true for preventative care such as vaccines

and medical exams, which are critical for the prevention

of communicable diseases and early detection and treat-
ment of other conditions.?

Canine parvovirus (CPV) is a highly contagious virus

that is common in puppies and young dogs, with mortality

rates as high as 91% without treatment.’* Although a vac-
cine exists, CPV is still prevalent in general and emergency
practices, potentially due in part to inadequate access to
preventive veterinary care. Treatment for CPV is consid-
ered supportive and typically consists of intravenous flu-
ids, electrolyte supplementation, antibiotics, antiemetics,
antacids, and analgesics with continuous monitoring in a
24-h care setting.*> Treatment is effective in many cases,
but also very expensive and unaffordable for many pet
owners.**” When typical 24-h hospitalization or alterna-
tive care is not available due to financial limitations or
other barriers, euthanasia may be considered as the only
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advisable alternative. As a result, a diagnosis of CPV can
lead to distress and difficult decisions for pet owners and
veterinarians alike.

The most commonly reported barrier to accessing care
is financial.>®® Access to veterinary care is a concern for
families at all income levels.? King et al.!’ found that finan-
cial fragility (the ability to come up with $2,000 for an
unexpected need within the next month) was prevalent
across all income brackets under $200,000 per year, indi-
cating that even middle- and upper-income families may
struggle to pay for emergency or specialized veterinary
treatment. Other challenges to accessing veterinary care
include a lack of transportation, limited clinic hours, lan-
guage barriers, and unsatisfactory previous experiences
with veterinary and medical professionals.>!:2

Outpatient parvovirus treatment, costing hundreds of
dollars compared to thousands for inpatient care, may
be a viable alternative.!* Typically, outpatient treatment
involves daily examinations, subcutaneous fluids, and
medications in the clinic, along with additional at-home
treatments and/or monitoring.*"* A few studies have
examined outpatient treatment of CPV and shown it to
be much better than no treatment, with outcomes compa-
rable to inpatient treatment. In the first study to evaluate
a standardized protocol for outpatient treatment, Venn
et al." randomized dogs to either inpatient (z = 20) or
outpatient (n = 20) treatment and reported survival rates
of 90% (95% CI [confidence interval], 68-99%) and 80%
(95% CI, 56-94%), respectively, which were not statisti-
cally different (p = 0.66). Although the outpatient proto-
col'* (the Colorado State University Protocol) was meant
to parallel home treatment, dogs in both groups remained
hospitalized for close monitoring and to ensure treatment
compliance. Therefore, whether study results can be
generalized to an actual outpatient setting is unclear.

In another study, Sarpong et al.!’ retrospectively
reviewed medical records from a private veterinary clinic
serving low-income owners. They found that 75% (95%
CI, 66-82%) of dogs (n = 130) treated for CPV as out-
patients survived. A standardized treatment protocol
was not followed, so it is unclear how to translate the
approach to other clinics. Most recently, Perley et al.!
adapted the Colorado State protocol for a shelter-based,
low-cost clinic, where treatments were administered
during morning and afternoon visits to the clinic and with
at-home monitoring overnight. Eighty-three percent (95%
CI, 74-90%) of dogs (n = 95) treated with the protocol
survived. That study demonstrated that standardized out-
patient treatment could be implemented at substantially
reduced cost (i.e. $479 vs. an estimated $3,000-5,000 for
inpatient care) and with reasonable outcomes in a low-
cost clinic. However, the Perley protocol required twice-
daily clinic visits and included bloodwork and rescue IV
fluids, which may not be feasible for some clients and

clinics. Additionally, none of the CPV outpatient stud-
ies assessed the client’s experience with treatment. This
is particularly important with outpatient CPV protocols,
given the increased responsibility for clients (e.g., frequent
clinic visits and at-home treatments). Also, implementa-
tion in underserved communities, where clients often face
barriers to care, may impact treatment adherence and
outcomes.

Given the limitations of previous studies, further
research is necessary to evaluate simplified protocols in
real-world outpatient settings, especially in underserved
areas. This current study aimed to evaluate the success
and feasibility of a less intensive outpatient treatment
protocol, which required once-daily clinic visits and no
additional diagnostics beyond a SNAP® Parvo Test,
implemented as standard clinical practice in a commu-
nity medicine clinic located in an underserved urban
neighborhood in Florida. The primary objective was to
determine survival for dogs treated using the protocol and
to compare it with other published outpatient and inpa-
tient treatment studies. The study also sought to identify
potential predictors of survival and to understand client
experience. The hypothesis was that survival rates would
be comparable to those in other outpatient studies and
that most clients would find the treatment acceptable and
manageable.

Methods

Study design
This was a prospective, observational study of dogs diag-
nosed with CPV and treated with the once-daily outpa-
tient treatment protocol at The American Society for the
Prevention of Cruelty to Animals® Miami Community
Veterinary Clinic (CVC) between October 1, 2021, and
September 30, 2023. The clinic provides free and low-cost
services to pets and their owners in a community where
veterinary options, including preventive care, are limited,
and many pets are unvaccinated. Inclusion criteria: (1)
presentation with clinical signs consistent with CPV (i.e.,
sudden onset of vomiting, diarrhea, inappetence, and/or
lethargy) and (2) a positive IDEXX SNAP® Parvo Test
(IDEXX Laboratories, Westbrook, Maine) via rectal
swab. Exclusion criteria: (1) not having IDEXX SNAP®
Parvo Test result on file; (2) a negative parvovirus test;
(3) receiving treatment inconsistent with the protocol (i.e.,
overnight hospitalization and/or receipt of intravenous
fluids) at another facility; or (4) exhibiting severe signs
such as recumbency, non-response, and/or shock.
Medical data were captured in the electronic medical
record and extracted at the end of the study. Records
were monitored periodically for completeness and accu-
racy; additional staff training was provided as needed. To
assess client experience, owners were invited to participate
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in a voluntary, short survey about the treatment process.
The American Society for the Prevention of Cruelty to
Animals® Committee on Animals as Research Participants
and Ethics provided ethical approval for animal partic-
ipation in this study (Protocol #7-29-2024-Outpatient
Parvo), and Solutions Institutional Review Board pro-
vided ethical approval for human participation (Protocol
#2021/02/31).

Treatment protocol

Patients presented at the CVC by appointment or on a
walk-in basis. Dogs suspected of CPV were met outside
and administered an in-house rectal swab SNAP® test for
CPV. Patients testing positive or strongly suspected of CPV
were carried directly to the treatment room, minimizing
contacts. Following the exam, the veterinarian explained
CPV and discussed treatment options with the owner.
Referral for inpatient, specialized care was recommended
for all patients. If the owner indicated that this was not fea-
sible due to financial limitations or other barriers, the out-
patient protocol, which is standard of care at the CVC, was
described, and the risks and benefits were discussed. The
owner consented to treatment by signing a standardized
clinic consent form at each visit. All services, including the
SNAP® Parvo Test, exams, and clinic and at-home treat-
ments, were provided at no charge to the owner.

Outpatient treatment is generally indicated for patients
who are stable. Patients presenting with severe symptoms
were referred for inpatient treatment or offered euthana-
sia as appropriate. However, most clients presenting to
the clinic could not afford inpatient care and did not have
other options for care. Unless the patient was so ill that
euthanasia was the most humane option or was elected
by the owner due to other considerations, outpatient care
was offered in most cases.

Participants received treatment according to the CVC’s
CPV Outpatient Treatment Protocol (Appendix 1),
which simplifies the protocol published by Perley et al.!
by eliminating bloodwork and rescue intravenous fluids
and reducing clinic visits to once daily (typically in the
morning) for examination and treatments. All treating
veterinarians were full-time employees of the clinic and
were trained on and followed the outpatient treatment
protocol. Differences in clinical judgement among attend-
ing veterinarians were mitigated through case discussions
and the sharing of patient responsibilities. Owners were
instructed on how to administer subcutaneous (SQ) flu-
ids at home and provided with the necessary supplies for
evening treatment, as clinically indicated. If treatment
was needed on days when the CVC was closed, arrange-
ments were made at a private partner clinic that agreed
to follow the outpatient protocol (at the expense of the
CVC). If owners could not visit the partner clinic, medi-
cations and fluids were dispensed for at-home treatments

Success of outpatient treatment for CPV

when possible. All staff members used personal pro-
tective equipment, including disposable gowns, gloves,
and shoe covers, during interactions with the patient.
Following treatment, patients were carried directly out of
the clinic. All treatment room surfaces were disinfected
with Rescue® for 5 min at a 1:16 concentration, and floors
were disinfected with bleach at a 1:32 dilution.

Medical record review

Medical records were reviewed for dogs with a possi-
ble diagnosis of CPV between October 1, 2021, and
September 30, 2023. Data were extracted directly from
fields in the electronic medical record when possible.
Additional variables manually coded after reviewing all
information in the medical record were duration of clin-
ical signs, prior treatment (by the owner or other veteri-
narian), vomiting, diarrhea, decreased eating, decreased
drinking, vaccination status, number of visits to the clinic,
number of days received fluids in the clinic, and whether
fluids were administered at home. Dogs were considered
vaccinated if they had received at least one round of the
distemper, hepatitis, parvovirus, parainfluenza (DHPP)
vaccine more than 3 days prior to diagnosis. If the vac-
cine was administered at the CVC, it was a modified live
vaccine. If the vaccine was administered at another clinic,
this was reported by the owner, and medical records were
typically unavailable to verify the vaccine types. For dogs
referred to a partner clinic, their records were coded to
indicate the number of visits and treatments received,
including any treatments inconsistent with the outpatient
protocol (e.g., overnight hospitalization, IV fluids, etc.)
that might warrant exclusion from the study. Protocol
outcome, coded as survived, died, euthanized, or lost to
follow-up (LTF), was determined through a review of the
medical record. In cases where the outcome was unclear
in the medical record, clinic staff attempted to contact
owners via phone to determine the outcome. Cases were
considered LTF after three unsuccessful attempts to reach
owners for status via text and telephone.

Client survey

At the last treatment visit, owners were invited to partici-
pate in a brief, voluntary survey regarding their experience
with the CPV outpatient treatment (Appendix 2). The
survey was offered in English and Spanish. Verbal consent
was obtained prior to beginning the survey. The survey
was self-administered or staff-administered, depending
on the owner’s preference, via SurveyMonkey and iPad.
Timing of survey was in person at the last visit or over the
phone, ideally within 2-3 weeks if the owner was unable
to complete the survey at the last visit or did not return
for a final visit. Owners with more than one dog receiving
outpatient treatment were invited to complete a survey for
each dog.
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Statistical analysis

All analyses were conducted using Stata.'® Categorical
variables were described using counts and percentages,
and continuous variables were summarized using medi-
ans and minimum/maximum. The primary outcome
variable was survival (yes/no), summarized with a 95%
CI. To identify potential prognostic indicators, bivariate
analyses of survival with each of the following categor-
ical variables (coded yes/no except where indicated) were
performed using Fisher’s exact tests: breed (Terrier types,
Bulldog types, Shepherds and mixes, Chihuahuas and
mixes, Boxers, Shih Tzu, unspecified mixes, other breeds),
sex (female/male), intact status, prior vaccines, prior treat-
ment, vomiting, diarrhea, decreased eating, decreased
drinking, body condition score (BCS; 1, 2, 3, 4, 5), hydra-
tion status (normal, 5% dehydrated, 10% dehydrated),
mucous membrane hydration (moist, tacky), mucous
membrane color (pale, pink), capillary refill time (CRT;
<2 s, 22 s), mentation [Bright, Alert, and Responsive
(BAR); Quiet, Alert, and Responsive (QAR); Depressed],
intestinal parasites, days treated at partner clinics (0, 1,
2, 3 days), days receiving fluids at partner clinics (0, 1, 2,
3 days), prescribed Nutrical, and at-home fluids. Breed
was collapsed based on general types/mixes where there
were four or more of that group; other breeds were then
combined into a single category for analysis. The num-
ber of treatment days at partner clinics and the number
of days receiving fluids at partner clinics were consid-
ered categorical, as the maximum duration was 3 days.
Wilcoxon rank-sum tests were used for each continuous
variable: baseline age (months), weight (kg), temperature
(°F), days with clinical signs before presentation, number
of treatment days at the CVC, total number of treatment
days (sum of the number of treatment days at CVC and
partner clinic), number of days receiving fluids at the
CVC, and total number of days receiving fluids (sum of
fluid days at CVC and partner clinic). Missing data were
excluded from analyses. LTF cases were removed for anal-
yses of survival.

Logistic regression models used backwards stepwise
selection and the likelihood ratio test to identify the most
parsimonious base model. Variables with p < 0.25 in the
bivariate analyses were included in preliminary modeling
as potential predictors (base model). After backwards
selection (p < 0.05), each variable omitted was then offered
to the base model and tested via the likelihood ratio test
again. If multiple variables were significant when added
to the base model, the model with the greatest area under
the curve was kept. Collinearity or zero cells among inde-
pendent variables were identified in the stepwise process
by variables or observations being omitted by the soft-
ware. Those variables were collapsed when feasible. If
recoding was not an option, they were removed from the
initial backwards stepwise process one at a time until no

observations were omitted due to estimability. Relevant
interaction terms were tested for statistical significance;
if significant, they became part of the final model. Odds
ratios, their 95% Cls, Hosmer-Lemeshow goodness-of-fit
test, and area under the receiver operating characteristic
curve (AUC) were calculated for the final model.

Owner survey responses were described using counts
and percentages. For five-point Likert questions, responses
were collapsed into three categories, combining the two
lower-end categories (‘not at all/slightly’) and the two
upper-end categories (‘mostly/completely’). The survey
included six open-ended questions intended to elicit qual-
itative insights from owners. However, five of the six ques-
tions received two or fewer responses and were excluded
from thematic analysis due to insufficient data. The
remaining question, ‘Anything more you would like to tell
us about your answers above or your experience with the
treatment for this illness (canine parvovirus) in your dog?’
received 25 responses and was subsequently analyzed for
themes and sentiment. Responses were reviewed induc-
tively to identify recurring themes and sentiment related
to owners’ experiences with their dog’s CPV treatment.

Results

A total of 163 dogs with presumptive or confirmed diag-
noses for CPV were seen at the CVC during the 2-year
study. Fifty dogs were excluded from the study due to
a negative parvovirus test (n = 28), no parvovirus test
result in the medical record (n = 11), care inconsistent
with the protocol at the partner clinics (z = 5), euthanasia
before treatment (n = 4), and owners sought treat-
ment elsewhere after diagnosis (n = 2). Dogs who were
euthanized presented with clinical signs such as severe
dehydration, depressed mentation, minimal/non-respon-
siveness, and/or lateral presentation; after discussing the
prognosis with the owners, the owners elected euthana-
sia as the best option. The resulting sample for the study
was 113 dogs from 94 owners.

The sample had a median age of 3.7 months (range:
1-60 months). Seventeen breeds or mixes were repre-
sented (Table 1). Of those with known vaccination status,
only 29% (23/79) had at least one round of the DHPP
vaccine. The duration of clinical signs before presentation
to the clinic ranged from 1 to 14 days (median = 2 days);
one dog was reported to have had clinical signs for 14 days
and was a potential false-positive result.

Dogs were treated at the CVC for 1-10 days, with a
median duration of 3 days. Weekend care at a partner clinic
was recommended for 73% (82/113) of patients, and among
those, 54% (44/82) attended at least one visit. The total num-
ber of treatment days (CVC and partner) ranged from 1 to
10 days (median = 4 days), and the total number of days
receiving fluids in the clinic (CVC and partner clinic) ranged
from 0 to 10 days (median = 2 days, n = 110). At-home fluid
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Tuable 1. Bivariate associations between baseline and treatment factors and survival

Success of outpatient treatment for CPV

Variable Non-survivors Survivors P-value
n=25 n=73
No. (%) No. (%)

Characteristic

Age (months)? 3.1 (1.8-12) 3.0 (1.0-60) 0.7

Sex® 0.2
Female 7 (18) 32 (82)

Male 18 (31) 41 (69)

Intact -
No 0 (0) 0 (0)

Yes 25 (26) 73 (74)

Breed® 0.6
Terrier types 9 (27) 24 (73)

Unspecified mixes 4 (24) 13 (76)

Other breeds 3 (19) 13 (81)
Bulldog types 7 (47) 8 (53)

Shepherds and mixes 1 (20) 4 (80)

Chihuahuas and mixes 0(0) 4 (100)
Boxers 0(0) 4 (100)

Shih Tzu 1 (25) 3(75)

Patient history

Prior vaccines 1.0
No 14 (29) 34 (71)

Yes 5(28) 13(72)

Missing 6 (19) 26 (81)

Clinical signs duration (days)® 2(1-7) 3(1-7) 0.6
Missing 8 (36) 14 (64)

Prior treatment 0.4
No 24 (27) 65 (73)

Yes 1 (1) 8 (89)

Decreased eating 1.0
No 2 (22) 7 (78)

Yes 17 (22) 62 (78)

Missing 6 (60) 4 (40)

Decreased drinking 0.6
No 5(18) 23 (82)

Yes 14 (24) 44 (76)

Missing 6 (50) 6 (50)

Vomiting 1.0
No 2 (18) 9 (82)

Yes 18 (23) 59 (77)

Missing 5 (50) 5 (50)

Diarrhea 0.7
No 2 (13) 13 (87)

Yes 16 (22) 57 (78)

Missing 7 (70) 3 (30)

Clinical signs

Temperature (°F) 101.7 (98.6-104.5) 101.4 (97.9-106.0) 0.8
Missing I (8) 11 (92)

Weight (kg)* 6.9 (0.9-27) 6.4 (1.4-27) 0.9

(Continued)
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Table 1. (Continued)

Variable Non-survivors Survivors P-value
n=25 n=73
No. (%) No. (%)
BCS® 0.2
1 (100) 0(0)
2 2 (33) 4 (67)
3 6 (21) 22 (79)
4 3(14) 18 (86)
5 13 (32) 28 (68)
Missing 0(0) 1 (100)
Hydration 0.9
Normal 10 (27) 27 (73)
5% dehydrated 13 (25) 38 (75)
10% dehydrated 2 (33) 4 (67)
Missing 0(0) 4 (100)
Mucous membrane hydration 0.8
Moist 13 (28) 34 (72)
Tacky Il (24) 35 (76)
Missing 1 (20) 4 (80)
Mucous membrane color® 0.1
Pale 3 (50) 3 (50)
Pink 19 (22) 68 (78)
Missing 3 (60) 2 (40)
CRT 0.6
<2s 21 (23) 69 (77)
22s 1 (33) 2 (67)
Missing 3 (60) 2(40)
Mentation 0.5
BAR 5 (26) 14 (74)
QAR 10 (20) 39 (80)
Depressed 9 (32) 19 (68)
Missing 1 (50) 1 (50)
Intestinal parasites 0.4
No 22 (28) 57 (72)
Yes 3 (16) 16 (84)
Treatment
Visits- total (days)*® 3(1-7) 4 (1-10) 0.006
Visits- CVC (days)*® 2 (1-6) 3(1-9) <0.001
Visits- partner clinic® 0.2
Zero 13 (23) 43 (77)
| day 8 (44) 10 (56)
2 days 3(17) 15 (83)
3 days 1 (17) 5(83)
Fluids- total (days)*® 2 (0-5) 3(1-8) 0.1
Missing 1 (33) 2 (64)
Fluids- CVC (days)*® 2 (0-4) 2 (1-7) 0.1
Missing 1 (33) 2 (64)
Fluids- partner clinic 0.3
Zero 16 (25) 47 (75)
| day 6 (43) 8 (57)
2 days 2 (13) 13 (87)
3 days 1(17) 5(83)
(Continued)
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Tuble 1. (Continued)

Success of outpatient treatment for CPV

Variable Non-survivors Survivors P-value
n=25 n=73
No. (%) No. (%)
Fluids-at home® 0.2
No 9 (33) 18 (67)
Yes 9 (17) 43 (83)
Missing 7 (37) 12 (63)
Nutrical prescribed 0.8
No 18 (27) 49 (73)
Yes 7 (23) 24 (77)

CRT: capillary refill time; BAR: Bright,Alert, and Responsive; QAR: Quiet, Alert, and Responsive; CVC: Community Veterinary Clinic.
*Median (range); *Variables entered in multivariable logistic regression modeling; ‘Other breeds included 3 each mastiffs and mixes, Malteses, rottweilers
and Yorkshire terriers, 2 Pomeranians, and | each dachshund, Siberian husky, Labrador retriever, and toy poodle.

administration was prescribed in 81% (91/113) of cases.
At-home fluid administration status was unknown for
24 dogs. Of those with known administration status, 85%
(57/67) gave SQ fluids at home at least once. In addition to
core protocol drugs, the treating veterinarian prescribed
additional medications at their discretion (see Appendix 1).

Of the 113 included dogs, 73 survived, 23 died, two
were euthanized during treatment, and 15 cases were LTF.
LTF cases were not appreciably different from those with
a known outcome on baseline factors; LTF dogs were
slightly older (median of 4 months vs. 3 months, p = 0.053)
and were less likely to have depressed mentation at base-
line (p = 0.040). Of those dogs with a known outcome,
73/98 or 74% (95% CI, 65%—83%) survived.

Table 1 shows patient characteristics, history, baseline
clinical and exam parameters, and treatment factors for
survivors and non-survivors. Nine variables with p < 0.25
in the bivariate analyses (Table 1) were included in logis-
tic regression modeling. Total visit days, total fluid days,
and visits to partner clinics were recoded for modeling.
The final model is shown in Table 2. Dogs having >3 total
number of clinic visits (relative to 1 or 2 visits) had greater
odds of survival, while those requiring and receiving 2
total number of days of fluids (relative to 0 or 1 days),
referred for and receiving weekend treatment at a partner
clinic, and/or with pale mucous membrane color at base-
line (relative to pink) had greater odds of non-survival.
Hosmer—Lemeshow Chi-Square test supported adequate
model fit, and the AUC suggested excellent ability to dis-
criminate between survival and non-survival.'?

Client survey

Overall, 53% (52/98) of dogs had an owner survey, with a
greater percentage of survivors (60%, 44/73) than non-sur-
vivors (32%, 8/25). Sixty percent (31/52) of surveys were
staff-administered, and 13% (7/52) of respondents com-
pleted the survey in Spanish. Of the owners who reported
that their dog was prescribed medications for home, 96%
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(43/45) indicated that they mostly or completely under-
stood how to administer them, and 87% (39/45) reported
that administering them was easy or very easy (Table 3).
Similarly, of those prescribed home fluids, 95% (42/44)
reported that they mostly or completely understood how
to administer them, and 84% (37/44) reported that admin-
istering them was easy or very easy. In open text responses,
one client reported that fluids were difficult to give due
to their disability, and another expressed discomfort with
medical procedures despite receiving instruction. Another
owner reported they could not get their dog to open his/
her mouth. Ninety percent (46/51) of owners reported
that bringing their dog to the clinic was easy or very easy
to do. Only one cited challenges with transportation and
work schedule. Almost all owners (98%, 50/51) agreed
that they felt respected by the team and that the team
genuinely cared about them and their pet, and all owners
(100%, 51/51) reported being mostly or completely satis-
fied with the treatments their dog received.

Additional survey comments (n = 25) were analyzed
for themes and sentiment to identify the shared experi-
ences and opinions of the participants. The theme of
professionalism was most frequently observed in the
owner responses (10/25), describing the staft as helpful,
kind, and informative. Half of the responses under the
theme of professionalism focused on how well the staff
kept them informed (n = 4). One owner wrote, ‘I feel the
staff were very helpful and made it very clear the dog may
or may not survive’. This quote demonstrates the impor-
tance of helping the owner be aware of the uncertainty
and life-threatening nature of parvovirus. Another owner
shared mutual support through staff professionalism and
the information they provided, writing, ‘“The process was
terrifying but the staff were very informative and made
the process easier to complete’. The sentiment analysis
identified attitudes and experiences beyond the theme
of staff professionalism, identifying that the majority
(18/25) of owners found the treatment experience positive,
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sharing responses that expressed satisfaction or gratitude
for the treatment of their dog. One owner shared direct
gratitude for the care they personally received, writing,
‘Agradezco me atendieron con amor y empatia a mi dolor
de ver tan enfermo mi pequefio perrito’ (I am grateful that
they treated me with love and empathy for my pain of see-
ing my little dog so sick). One owner expressed neutral
sentiment, writing ‘pet deceased’, and one owner shared
a negative response, stating that the location of the part-
ner clinic was not convenient. Three comments were not
analyzed for themes or sentiment as their responses were
‘no’ or ‘none’.

Discussion

Study results support the success and feasibility of a low-
er-cost, once-daily clinic visit outpatient treatment for
CPV. Seventy-four percent (73/98) of dogs treated with
the protocol and with a known outcome survived. This
is much higher than the <10% survival expected with no
treatment,® which is often the only alternative besides
euthanasia when typical inpatient or alternative care is
not accessible. Survival of 74% is also in line with sur-
vival reported in other outpatient (75% [95% CI, 66—82%]
to 83% [95% CI, 74-90%])'*"* and inpatient (90% [95%
CI, 68-99%])" studies, even with only once-daily clinic
visits. Extended monitoring, bloodwork, and other diag-
nostics, as well as rescue IV fluids and twice-daily appoint-
ments included in other outpatient protocols'*!* were not
feasible for the CVC, which focuses primarily on high-vol-
ume preventative care and treatment for minor illnesses
and conditions to serve as many pets and families as
possible in the community. Despite these differences, the
present study yielded results comparable to other reports,
suggesting that the once-daily protocol is a reasonable
option, particularly when more intensive care may not be
accessible due to financial limitations, a lack of overnight
care, or other barriers.

Understanding the predictors of survival in treat-
ment studies is important for facilitating informed deci-
sion-making and guiding future research. Signalment
and clinical signs such as male sex, small breed, low
weight, fever, diarrhea, and indicators consistent with
systemic inflammatory response syndrome have been
associated with non-survival of CPV.'®2' However,
studies are inconsistent, and information on prognos-
tic indicators in outpatient treatment for CPV is lim-
ited. Venn et al." found potential associations between
low weight and younger age and decreased survival,
although these could not be statistically tested due to
the small sample size. In the work of Perley et al.,!?
a longer duration of clinical signs before treatment
and weight gain during treatment were predictive of
survival, and hypothermia was predictive of non-
survival. Although the current study was unable to assess

weight changes during treatment due to incomplete data
on weight at the time of treatment conclusion, no associ-
ations were found between baseline weight, temperature,
age, or duration of clinical signs, and survival outcome.
Pale mucous membrane color on the initial exam, how-
ever, was associated with decreased survival. Membrane
color may have been an indicator of either hypovolemic
shock or anemia, both of which are associated with
more severe cases of CPV.

There were three additional predictors of survival.
Three or more clinic visits were associated with increased
odds of survival, which may be due to the additional mon-
itoring and/or treatments received. The number of visits
could also serve as a proxy for other factors important
for survival, such as owner compliance and/or the time
to recovery. The association between greater number of
clinic visits and survival could simply indicate that dogs
that died did so early in treatment prior to three clinic vis-
its. The exact date of symptom resolution or death was not
consistently noted in the medical record, so examination
of time to survival was not possible in this study. Horecka
et al.”® reported an increased probability of survival after
5 days of treatment, and Magalhaes et al.?' found that
time hospitalized was greater among survivors (median
of 5 days) compared to non-survivors (median of 3.5
days) in dogs with a clinical CPV diagnosis. Interestingly,
needing and receiving two or more days of fluids in the
clinic was associated with decreased survival, which
may indicate that the patient was more severely affected.
Subcutaneous fluids were not administered at every visit
for all patients; if the patient was retaining fluid from an
earlier treatment or was well-hydrated, fluids were with-
held. While initial hydration status did not differ between
survivors and non-survivors, it is possible that non-
survivors were sicker upon presentation in a way not cap-
tured by the measured factors or that they did not recover
as well or as quickly as survivors, requiring hydration sup-
port for a longer period. Receiving weekend care at the
partner clinic was also associated with decreased survival,
which may indicate that severely affected dogs were more
likely to be referred for care and/or that their owners were
more likely to bring them to the partner clinic. Unlike
Sarpong and colleagues,' the present study did not find
that prescription of a caloric supplement (in this study,
Nutrical) was associated with outcome. Inconsistencies in
published predictors of survival are likely due to varia-
tions in the clinical presentation of dogs as well as the
limited power to detect subtle differences between sur-
vivors and non-survivors in these studies. Additional
research with larger sample sizes, consideration of other
predictors, and repeated measures of indicators across the
course of treatment are needed.

Owners are essential partners in veterinary medicine. It
is crucial to consider a client’s circumstances, preferences,
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and perspectives in treatment decision-making to ensure
the best possible outcome for patients and their families.??
While outpatient CPV treatment reduces the financial bur-
den for owners, it requires more of their time and effort in
the form of frequent clinic visits and at-home treatments,
as well as an ability to recognize clinical signs, make deci-
sions about and administer more complex treatments
such as SQ fluids at home, which may not be possible for
some. Results from this client survey, conducted at the end
of the treatment, indicated that the great majority of cli-
ents (90%, 46/51) found the daily clinic visits highly man-
ageable and were able to administer at-home treatments,
including SQ fluids. This is further supported by data
showing that 85% (57/67) of those prescribed at-home
fluids were able to administer them to their dog at least
once. Additionally, the survey results showed that nearly
all clients felt cared for and respected and were highly
satisfied with the treatment they received. Other research
has also shown that clients receiving care at community
veterinary medicine programs have a highly positive expe-
rience.” Effective communication and the expression of
empathy have been linked to higher client satisfaction
and improved veterinarian—client relationships, which can
positively influence treatment adherence and patient out-
comes.**?” Many owners seeking care at low-cost, subsi-
dized clinics have not previously obtained veterinary care
for their pets,”® and a positive first experience is crucial
for increasing the likelihood that they will seek veterinary
care in the future.*

The findings presented here are consistent with other
research, which shows that less intensive, more afford-
able veterinary treatments for conditions such as pyome-
tra and diarrhea have favorable outcomes.! Spectrum
of care (SoC) involves offering clients a range of diag-
nostic and treatment options for their pet, from basic,
inexpensive to more technologically advanced, costly
options grounded in evidence-based medicine and tai-
lored to meet the needs and preferences of the individual
pet patient and their family.?> SoC is one way to increase
access to care for patients while facilitating trust and
effective client-veterinarian partnerships.”® Outpatient
CPV protocols offer an intermediate level of care along
the continuum between hospitalization with intensive
care and no treatment. Additionally, emerging treatments,
such as monoclonal antibodies*** and fecal microbiota
transplantation,® have shown potential to reduce the
severity and duration of clinical signs and improve out-
comes in dogs with parvovirus; these may offer addi-
tional options for the treatment of CPV, although further
research is needed to determine their effectiveness and
feasibility in community or shelter practice. Veterinarians
should understand the range of treatment options
available for CPV, enabling them to identify the most
suitable and feasible options for their patients,

Success of outpatient treatment for CPV

considering the severity of the animal’s clinical signs,
available resources, and client circumstances and prefer-
ences, to increase access to treatment and facilitate good
outcomes for their patients.

Strengths and limitations

The strengths of this research include its real-world com-
munity clinic implementation, prospective design, and
measurement of client perspective. Nevertheless, certain
study limitations warrant mention. As fecal samples were
not typically available for dogs presenting with possible
CPV, IDEXX Snap® Parvo tests were conducted via rec-
tal swab, which is not consistent with product labeling and
may have reduced test sensitivity.’” As a result, it is possi-
ble that CPV-positive dogs were incorrectly excluded from
the study due to false negatives on the SNAP® Parvo
Test. Also, outcomes were not known for 15 cases con-
sidered LTF. If a greater number of LTF cases did not
return for treatment because they died at home or because
they recovered, survival could have been overestimated or
underestimated. However, 13% LTF is reasonable for this
type of research, and a comparison of baseline factors for
LTF and the sample with known outcomes revealed few
differences, suggesting that LTF was likely not a signifi-
cant threat to validity.

As is common with medical record research, data were
sometimes inconsistent or incomplete, which limited the
ability to examine other predictors of survival. There
was no blood work or reliable data on other outcomes,
such as time to resolution of clinical signs or mortality.
These may be important to consider in future research for
evaluating the cost-benefit of different treatment options.
Furthermore, statistical power may have been lacking to
detect associations between other potential predictors
measured in this study and survival. The multivariable
model examined nine independent variables in a stepwise
process (the maximum number based on a general rule
of thumb). The high odds ratios and wide Cls observed
for some variables in the model may occur due to small
sample sizes or skewed distributions, particularly when
predictors are dichotomous. However, multivariable eval-
uation of the data provided valuable insights for future
work. Finally, survey responses were available for only
53% of the sample, and this group was slightly overrepre-
sented by owners of dogs who survived, who may be more
likely to report a positive treatment experience compared
to owners of dogs that did not survive.

Generalization

The findings may not generalize to all clinics or commu-
nities. While 90% of clients in the study reported that vis-
iting the clinic once daily for treatments was easy, most
lived in the surrounding neighborhood and, anecdotally,
had access to a car. Clinic location and transportation
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Tuable 2. Logistic regression model results of associations between baseline and treatment factors and survival

Variable Odds ratio Std. err. z P>z 95% Confidence interval
Fluids
Total fluids 0—1 days Reference
Total fluids 2—3 days 0.06 -2.28 0.02 0.005 0.7
Total fluids 4-10 days 0.02 —2.44 0.02 0.001 0.5
Mucous membrane color
Pink Reference
Pale 0.08 -1.85 0.06 0.006 1.2
Clinic visits
Total visits 1-2 days Reference
Total visits 3 days 99 2.97 0.003 4.8 > 1000
Total visits 4-5 days 643 1167.04 3.56 <0.001 18 > 1000
Total visits 6—10 days 10402 23878.47 4.03 <0.001 16 > 1000
Received treatment at partner clinic
No Reference
Yes 0.0288 -2.59 0.010 0.002 0.4
N = 90.
Hosmer—Lemeshow p > chi? = 0.22.
AUC = 0.89.
Table 3. Client survey on treatment experience (n = 52)
Treatment Aspect No. Not at all/Slightly Somewhat Mostly/Completely
Understood instructions
*Medications 45 0 2 (4%) 43 (96%)
*Fluids 44 I (2%) 1 (2%) 42 (95%)
No. Very hard/Hard Neutral Easy/Very easy
Treatment easy/Difficult
*Medications 45 2 (4%) 4 (9%) 39 (87%)
*Fluids 44 3 (7%) 4 (9%) 37 (84%)
Daily clinic visits 51 | (2%) 4 (8%) 46 (90%)
No. Strongly disagree/Disagree Neither agree nor disagree Strongly agree/Agree
Clinic experience
Felt respected 51 I (2%) 0 50 (98%)
Team cared about owner/pet 51 I (2%) 0 50 (98%)
No. Not at all/Slightly Somewhat Mostly/Completely
Satisfaction with treatment 51 0 0 51 (100%)

*Of owners who reported that their dog was prescribed fluids or medications for home; 7 owners reported no medications were prescribed for home,

and 8 reported no fluids were prescribed for home.

are known barriers to care,'' and accessibility may be
more challenging in communities where clients have
a longer distance to travel, lack of access to transpor-
tation, and/or rely on public transportation. The CVC
also provided services free of charge and arranged and
paid for outpatient care at local private clinics when the
CVC was closed. The feasibility of protocol implementa-
tion for other organizations or pet owners, particularly
those with limited finances and limited access to nearby
clinics, should be considered. One workaround is to send

medications and fluids home for twice-daily, client-ad-
ministered treatments during weekends and holidays as
needed, as was done here when clients were unable to go
to partner clinics. Additionally, after the protocol was
implemented into a typical schedule at the CVC, informal
staff feedback indicated that parvovirus treatment visits,
especially the initial visit, could take longer than antici-
pated. Other clinics and shelters should ensure they have
the necessary space and staff resources to implement an
outpatient protocol safely and effectively and may need
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to adjust their clinic schedules to accommodate longer
visits for CPV treatment cases. Finally, a few clients
reported treatment challenges related to transportation
difficulties, schedule conflicts, and difficulties adminis-
tering fluids due to owner disability and dog behavior;
these factors are important to discuss with clients when
determining the feasibility and suitability of outpatient
treatment.

Conclusion

Current findings indicate that a lower-cost, once-daily
clinic outpatient protocol for the treatment of CPV is
effective and feasible in a community veterinary medicine
clinic setting, with 74% of the dogs treated with the proto-
col and with a known outcome surviving the disease. High
client-reported adherence and satisfaction reinforce the
protocol’s viability in real-world settings. As an alternative
to an all-or-none approach to treating CPV, these findings
build upon existing research to illustrate intermediate-level,
evidence-based options for CPV treatment with good out-
comes that can be tailored to the needs and preferences
of the patient, client, clinic, and community. Clinics and
shelters should consider the patient’s status, their resources
to deliver the protocol, as well as potential client barriers
(e.g., transportation challenges, ability and willingness to
administer fluids at home) when determining if this proto-
col is the right fit for their setting and their patients.

This protocol has the potential to expand access to care
for clients who lack financial resources, as well as for shel-
ters and practices that lack in-house bloodwork capabil-
ities and/or struggle with adequate staffing. This occurs
by reducing the workload compared to hospitalization,
allowing medical staff to spend more time caring for a
larger number of patients. Given the data supporting pos-
itive outcomes, some owners may opt for outpatient care
because they prefer to keep their pet at home or because
of the pet’s reaction to being hospitalized.

Offering outpatient treatment as a part of a SoC
approach, when appropriate, increases treatment access
for more dogs with parvovirus, reducing unnecessary
suffering, death, and euthanasia in affected dogs while
keeping pets and families together. This also reduces
moral distress in veterinary medical staff when they are
unable to meet the needs of their patients. Veterinarians
are encouraged to consider these findings when treating
a wider variety of conditions with less expensive and less
aggressive protocols based on data and their clinical expe-
rience and expertise to further expand access to care.
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Success of outpatient treatment for CPV

Appendix |: Once-daily outpatient treatment protocol for canine parvovirus

1.

Canine Parvovirus Positive Patient Identified:

a. Clinical signs consistent with a diagnosis of canine parvovirus (i.e., sudden onset vomiting, diarrhea, inappetence
and/or lethargy).
b. IDEXX SNAP® Parvo test positive (rectal swab).

Triage Patient:
a. Patients that are not in hypovolemic shock (defined below) will be offered the outpatient protocol.
i.  Hypovolemic shock is defined as having 5 or more of the following criteria:

Cold extremities

Dehydration > 8%

Poor pulse quality

Heart rate > 180 bpm

Capillary refill time (CRT) >2 s

Obtunded/stuporous mentation

Temperature > 39.4°C (103.0°F) or < 36.7°C (98.0°F)

N R WD

b. Patients who present in hypovolemic shock may be:

i.  Referred to a full-service veterinary hospital
ii. Offered euthanasia

Outpatient Treatment Information for Owners:

Once-daily clinic visits for an average of 3—4 days (may be shorter or longer).
At-home SQ fluids — owner will receive instructions and supplies.

At-home oral medications for treatment days when the clinic is closed.
At-home monitoring.

Keep the patient clean, dry, warm, quiet.

Keep track of everything- ins and outs.

Feeding:

@ e e o

i.  Offer boneless skinless boiled chicken and rice or prescribed diet.
ii. Do not force-feed.

h. Free access to water:

i.  Supplement with plain Pedialyte.
ii. Do not force the patient to drink.

i.  Must be kept inside:

i.  No walks or going in the yard.
ii.  Sanitize the house, clothes, bedding, and soiled linens using a 1:30 bleach solution.
iii. Discuss contagiousness to other dogs.

1. Isolate from other dogs in the house/neighborhood.
2. Fecal shedding 4 weeks.
3. Survival in the environment for 5-7 months.

j. Recommend DA2PP vaccines when recovered.
Initial Outpatient Treatments:

a. Convenia (cefovecin): 8 mg/kg SQ

b. Pyrantel pamoate (if not vomiting): 10 mg/kg (0.1 mL/lb) PO
c. Cerenia (maropitant): 1 mg/kg SQ

d. Famotidine (if not eating): 1 mg/kg SQ
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g.

Crystalloid fluid therapy

i.  AM visit: 40mL/kg (adjust as needed by attending DVM)
ii.  PM visit: 60mL/kg (adjust as needed by attending DVM)

Buprenorphine: 0.02 mg/kg SQ if the patient is experiencing abdominal pain (whining on expiration, irregular
shallow breathing, abdominal guarding and tenderness)
Instruction on administering SQ fluids at home and dispense supplies

5. Follow-up Once Daily Outpatient Visits:

a.

c.

History:

i.  Progress.

ii. Food/water intake.

iii. Eliminations.

iv. Vomiting.

Physical Exam.

Evaluate the patient’s progress:

1. If signs are resolving, withhold all medications and fluids and evaluate for ‘Recovery’ in 24 h as defined
below.

ii.  If stable with continuing signs, continue treatments.

iii.  If the patient’s condition deteriorates, jump to ‘Failure to Respond to Treatment’ section below.

Treatments Monday through Friday (when CVC is open):
1.  Morning Treatments at the CVC
1. Cerenia (maropitant): 1 mg/kg SQ SID.

a. If the patient is not adequately responding to Cerenia, Zofran (ondansetron) may be given at
0.5mg/kg sublingual q 8 h

2. Famotidine (if not eating): 1 mg/kg SQ SID.
3. Crystalloid fluid therapy:

a. 40mL/kg (adjust as needed by attending DVM)
b. If part or all of the previous dose of SQ fluids remains at the next treatment, give partial dose of
SQ fluids (subjectively determined) or withhold additional SQ fluids.

4. Buprenorphine: 0.02 mg/kg SQ if the patient is experiencing abdominal pain (whining on expiration,
irregular shallow breathing, abdominal guarding and tenderness).
5. Schedule next treatment.

ii. Evening treatment at home to be administered by owner:

1. Crystalloid SQ fluid therapy — as directed.
Treatments on Sunday, Monday, and other days on which the CVC is closed:
i.  If the patient is referred to a partner clinic

1. Cerenia (maropitant): 1 mg/kg SQ SID.

a. If the patient is not adequately responding to Cerenia, Zofran (ondansetron) may be given at
0.5mg/kg sublingual q 8 h.

2. Famotidine (if not eating): 1 mg/kg SQ SID.
3. Crystalloid fluid therapy:

a. 40mL/kg (adjust as needed by attending DVM)
b. If part or all of the previous dose of SQ fluids remains at the next treatment, give partial dose of
SQ fluids (subjectively determined) or withhold additional SQ fluids.
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Success of outpatient treatment for CPV

4. Buprenorphine: 0.02 mg/kg SQ if the patient is experiencing abdominal pain (whining on expiration,
irregular shallow breathing, abdominal guarding and tenderness).

5. Schedule the next treatment at a partner clinic or CVC.

6. Evening treatment at home to be administered by the owner:

a. Crystalloid SQ fluid therapy — as directed.
If the owner will be providing all treatment at home on days that CVC is closed:
1. Crystalloid SQ fluid therapy — twice daily as directed

a. Oral Cerenia (maropitant): 2 mg/kg PO SID or Zofran (ondansetron) at 0.5mg/kg sublingual q 8§ h
b. Oral Famotidine (if not eating): 1 mg/kg PO BID

f.  Discretionary treatments at the CVC or private partner clinics included other/additional antibiotics, dewormers,
stomach protectants, antihistamines, steroids, NSAIDs, antidepressants, and vitamin B.

Recovery — Established by final recheck or phone conversation with owner:

Ao o

Resolution of vomiting for 24 h.
Return of stool to normal consistency.
Return of appetite.

Normal energy level.

Failure to Respond to Treatment:

a. Defined by:

i.

il.
iii.
1v.
V.
vi.
vii.
viii.
iX.

Development of neurological symptoms (seizures, inappropriate vocalization).
Suspicion of aspiration pneumonia.

Intussusception.

Decline in mentation to stuporous/obtunded.

Decline in body condition, based on physical examination findings.

No interest in eating or drinking.

Uncontrolled hemorrhagic diarrhea.

Intractable emesis.

Dehydration >10% for two consecutive appointments.

b. Once it is determined the patient has failed the Outpatient Protocol, the attending veterinarian recommends the
patient continue more intensive treatment in an inpatient setting or be humanely euthanized.
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Appendix 2: Canine parvovirus outpatient treatment client survey

This short survey will ask about your experience with the treatment for the illness that caused vomiting and/or diarrhea
in your dog (canine parvovirus). Your answers will help us improve the treatment for other dogs and their families in the
future.

Fluids

1.

How well did you understand the instructions about how to give fluids under the skin to your dog at home?
NA-the veterinarian didn’t give me any fluids for home
1-Not atall 2-Slightly 3-Somewhat 4-Mostly 5-Completely

1b. [if < Mostly] Tell us more. Which parts were hard to understand? What might we have done better to help
you? [open text]

2.  How easy was it to give fluids under the skin to your dog at home as instructed?
NA- the veterinarian didn’t give me any fluids for home
1-Very Hard 2-Hard 3-Neutral 4-Easy 5-Very Easy
2b. [if Hard or Very Hard] Tell us exactly what was hard for you. [open text]
Medications
3. How well did you understand the instructions about how to give medications to your dog at home?
NA- the veterinarian didn’t give me any medications for home
I-Not at all 2-Slightly 3-Somewhat 4-Mostly 5-Completely
3b. [if < Mostly] Tell us more. Which parts were hard to understand? What might we have done better to help
you? [open text]
4. How easy was it to give medications to your dog at home as instructed?
NA- the veterinarian didn’t give me any medications for home
1-Very Hard 2-Hard 3-Neutral 4-Easy 5-Very Easy
4b. [if Hard or Very Hard] Tell us what exactly was hard for you. [open text]
Clinic Visits
5. How many times, including your first visit for this illness, did you bring your dog to the clinic for treatment of this
illness?
1 2 3 4 5 6 7 8ormoretimes
6. How easy was it to bring your dog to the clinic every day for checkups?
1-Very Hard 2-Hard 3-Neutral 4-Easy 5-Very Easy
6b. [if Hard or Very Hard] Tell us exactly what was hard for you. [open text]
7.  Thinking about all your visits to the clinic. How much do you agree with the following statements:
7a. I felt respected by the team providing treatment for my pet.
1-Strongly Disagree 2-Disagree 3-Neither Agree nor Disagree 4-Agree 5-Strongly Agree
7b. I believe the treatment team genuinely cares about me and my pet.
1-Strongly Disagree 2-Disagree 3-Neither Agree nor Disagree 4-Agree 5-Strongly Agree
8. How satisfied are you with the overall treatment your dog received (both the treatment given in the clinic and at
home)?
1-Not at all 2-Slightly 3-Somewhat 4-Mostly 5-Completely
9. Anything more you would like to tell us about your answers above or your experience with the treatment for this

illness (canine parvovirus) in your dog?

[open text]
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