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INTRODUCTION
Parvovirus has been known as a cause of severe viral enteritis in 
canines for many years. Despite prophylactic measures and various 
treatment protocols being described, it is still very prevalent and 
problematic today. Without treatment, mortality rates associated with 
CPV infection are around 90%20; with aggressive treatment, however, 
mortality varies from 4 to 48%14.  There is currently no specific 
treatment against the virus itself, but good survival rates can be 
achieved with appropriate supportive treatment protocols1,20. Private 
practitioners often explore limited treatment options when treating 
canine patients suffering from CPV enteritis.  

The prevalence of CPV varies from area to area, depending on 
the vaccination status of the local dog population, with a higher 
prevalence occurring in less affluent areas, as these pets tend to 
be less well vaccinated6. Due to its location, the Onderstepoort 
Veterinary Academic Hospital (OVAH) handles high numbers 
of CPV-infected puppies. Employing treatment options that are 
achievable in private practice, the OVAH isolation ward has a 
survival rate of more than 90% in admitted patients. The prompt 
and aggressive symptomatic treatment discussed here serves as a 
suggested guideline to private practitioners faced with this potentially 
fatal disease on a regular basis.

THE IMPORTANCE OF MAKING A DIAGNOSIS
As CPV is a serious and potentially fatal disease that requires 
intensive therapy, a specific diagnosis should always be made. CPV 
is highly infectious to other at-risk (unvaccinated) dogs and therefore 
all suspected CPV cases should immediately be isolated from other 
patients and ideally kept in a separate isolation ward.

A quick and easy diagnostic test is the CPV snap test (available from 
various manufacturers), which can be used as a “patient-side” test. 
The snap test is an immunochromographic test for the quantitative 
detection of CPV antigen in canine faeces. It has been reported that 
CPV snap tests have a good specificity compared to alternative 
tests such as polymerase chain reaction (PCR) and faecal electron 
microscopy (IEM), but a poorer sensitivity. Both false negative and 
false positive results can occur. Although rare, false negative results 
occur because virus shredding is relatively brief (peak shedding 
between 4 and 7 days post infection19) and virus antigen is rarely 
detectable 12 days after natural infection, which corresponds with 
clinical illness5. Furthermore, if the majority of the intestinal villi 
have already been sloughed and there are no longer enough villus 
cells to accommodate CPV, there will not be enough viral antigens 
shed in the faeces to be identified via the snap test. False positive 
results will occur if the patient has been vaccinated with a modified 
live virus (MLV) vaccine within the past 14 days, due to faecal 
shedding of vaccine-derived virus5,12.  

Electroscopic microscopy (EM) of a faecal sample is another highly 
accurate method of confirming a diagnosis of CPV infection12. A very 
small volume (0.1 ml) of faeces is required and the test is positive 
if CPV particles are identified on EM. In cases were the snap test 
is negative, yet clinically the patient is highly suspicious of having 
CPV, EM can be done. False positive results can also be obtained 
within a few days post-vaccination with a modified live virus (MLV) 
vaccine.  

TREATMENT
Certain fundamental aspects are the mainstay in treating CPV, 
namely fluid therapy, anti-emetics, antimicrobials, and nutrition7. 

The use of the opioid motility modifiers (e.g. loperamide and 
diphenoxylate) to treat the diarrhoea are discouraged, as they could 
prolong the presence of undesirable toxins in the gastrointestinal tract 
(GIT)1.  

Treating CPV cases as outpatients is not recommended, as vomiting 
invariably worsens and thus oral medication for home treatment is 
ineffective7. These dogs also persist in being a source of infection 
to other, susceptible dogs. Many clients cannot afford to admit their 
affected dogs, however, as the parvovirus treatment protocol can 
be relatively expensive. If the condition of the patient is not too 
critical at presentation, and the owner cannot afford hospitalisation, 
an alternative (but inferior) treatment option includes treatment as 
a day patient. These patients are admitted every morning, placed 
on intravenous (IV) fluids, receive injectable anti-emetics and 
antibiotics and then go home again in the evening. Another outpatient 
treatment option is that patients are sent home with oral antibiotics, 
anti-emetics, anthelminitics and the patient is bought in daily by the 
owner for a follow-up consultation, where intraperitoneal (IP) fluids 
and additional anti-emetics are administered during the visit. Treating 
this way is far from ideal and a guarded prognosis must be given. 

There are various protocols for treating CPV infection of admitted 
patients. The treatment options discussed below and the reasoning 
used to select such treatment options, are the protocol employed in 
the CPV isolation ward of the OVAH.  

It is important to note that the majority of drugs used in the suggested 
protocol are not registered for use in canine patients. The extra-label 
use of these compounds is justified in scientific literature, however, 
and no alternatives considered suitable are currently available on the 
South African market.  

Extra-label use should only occur after an adequate risk-benefit analysis 
has been done. A veterinarian accepts full responsibility for the extra-
label use of drugs and has to ensure that the owner is informed of the 
extra-label nature of the product, preferably in writing.  

Fluid therapy
A cephalic or jugular catheter is aseptically placed at admission and 
ideally replaced every 72 hours to prevent bacterial colonisation 
around the catheter site11. The initial fluid of choice is a balanced 
electrolyte solution such as Intramed® Ringer-Lactate12 (Fresenius 
Kabi, Halfway House, RSA), which can be spiked with potassium 
and 50% dextrose (one litre Ringer’s lactate drip bag with one 
vial 15% potassium chloride and 20 ml 50% dextrose). The vast 
majority of CPV patients will be moderately to severely dehydrated 
at presentation. Initial fluid administration rate depends on the 
condition of the patient, but generally can be at high rates of twice 
maintenance (see table 1) from time of admission, until perfusion is 
fully restored. Once perfusion is restored, the fluid rate is adjusted 
according to hydration status of the patient, taking into account on-
going losses from vomiting and diarrhoea.   

Another approach is to administer fluid in order to replenish the fluid 
deficit (dehydration % x body mass), then revert to maintenance 
at 2–3 ml/kg/hour once the patient is fully hydrated and adjusted 
accordingly to continuing losses resulting from vomiting and 
diarrhoea12. An anecdotal observation from patients at the OVAH 
is that early aggressive fluid therapy is essential to improve the 
prognosis; once there is severe dehydration, the prognosis decreases 
significantly.

aOutpatients Clinic, Onderstepoort Veterinary Academic Hospital,  Faculty of Veterinary Science, University of Pretoria
bBryanston Veterinary Hospital, Bryanston

cPharmacology and Toxicology, Department of Paraclinical Sciences, Faculty of Veterinary Science, University of Pretoria
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Fresh frozen canine plasma
Fresh frozen canine plasma (FFP) is occasionally administered 
to individual patients that remain clinically critical after 2–3 days 
of intensive treatment. FFP is not recommended as a treatment to 
increase either colloid oncotic pressure or serum albumin levels2. 
FFP has very little effect on oncotic pull, as a large volume of FFP 
is required to raise the plasma albumin level7 – 22.5 ml/kg FFP will 
raise albumin by a mere 5 g/L20. There is good empirical evidence 
that FFP supplies antibodies against CPV to benefit affected puppies, 
which seems to improve survival rates in critical cases3,12,20. Early 
use of FFP has a positive effect on the outcome6. FFP may also help 
by neutralising circulating bacteria and in controlling the systemic 
inflammatory response often associated with CPV infection12,16. FFP 
can be administered slowly IV or as a CRI to patients at 20 ml/kg 
OID when deemed necessary.

Synthetic colloids
CPV often leads to a decrease in plasma protein levels due to a 
combination of intestinal haemorrhage and rehydration7. At the 
OVAH the synthetic colloid hydroxyethyl starch (Voluven® 6%, 
Fresenius Kabi, Halfway House, RSA) is administered to individual 
patients when the total serum protein (TSP) is below 35 g/L. 
Voluven® is administered slowly intravenously at 20 mg/kg OID. 
Voluven® is effective in increasing oncotic pull within the vasculature 
when the serum albumin levels are low, thus increasing blood 
pressure and reducing oedema. 

Potassium
Puppies suffering from severe vomiting and/or anorexia are 
predisposed to hypokalaemia, which can result in weakness, ileus, 
and cardiac arrhythmias12. Serum potassium levels should be 
monitored at least daily and potassium supplementation adjusted 
accordingly. Normal serum potassium levels are between 3.5 and 5.5 
mEq/L12. Potassium should never be administered at a rate exceeding 
0.5 mEq/kg/hour; life-threatening arrhythmias can be the result. 

Glucose
Anorexic puppies, especially small/toy breeds, are predisposed to 
hypoglycaemia. A common complication of CPV is septicaemia, the 
latter also associated with hypoglycaemia12. If the blood glucose is 
<3.3 mmol/L, a glucose bolus should be given at 1 ml/kg IV. Glucose 
is also added to the drip to help maintain the blood glucose levels. 
A  concentration of 2.5–5% is recommended (100 mL of a 50% 
dextrose solution to 1000 mL Intramed® Ringer-Lactate  to achieve 
a 5% dextrose solution; 50 mL of a 50% dextrose solution to 1000 
mL  Intramed® Ringer-Lactate solution to achieve a 2.5% dextrose 
solution). 

Anti-emetic treatment
Anti-emetic treatment is essential to stop the severe emesis associated 
with CPV infection and if not controlled, life-threatening dehydration 
can result. An additional benefit is that by curbing the associated 
nausea, the patient will resume eating at an earlier stage.

Metoclopramide (Clopamon®, Pharmacare, Woodmead, RSA) is 
administered as the first-line anti-emetic at the OVAH isolation 
ward. On admission a loading dose is given, followed by a constant 
rate infusion (CRI) (see table 1 for recommended drug dosages and 
administration recommendations). If vomiting is still present after 12 
hours on a metoclopramide CRI, ondansetron (Mylan-Ondansetron®, 
Mylan, Modderfontein, RSA) is added to the treatment regimen, 
administered to effect. Ondansetron is a serotonin antagonist and a 
well-known potent anti-emetic22. The majority of patients with CPV 
will require ondansetron in addition to the metoclopramide CRI, as 
metoclopramide alone appears to be ineffective in many cases of 
severe vomiting caused by CPV.  

If patients are still vomiting despite being treated with both 
metoclopramide and ondansetron, prochlorperazine (Stemetil®, 
Sanofi-Aventis, Midrand, RSA) can be used. Prochlorperazine 
is a phenothiazine, a group of drugs commonly used for their 
antipsychotic and sedative properties, but also has very good anti-
emetic properties22. Fortunately the anti-emetic effect occurs at doses 
that are low enough not to cause sedation13. As prochlorperazine 
can cause hypotension due to vasodilation, however, it should not 
be used in dehydrated patients13,22. It is also contraindicated in 
brachycephalic breeds, especially Boxers. A good synergistic effect 
can also be obtained by using metoclopramide and prochlorperizine 
in combination13. 

Prokinetic drugs
CPV infection can result in ileus, which will further contribute to 
vomiting.  Ileus is diagnosed on abdominal ultrasound. The addition 
of a prokinetic drug could then be beneficial. Prokinetic drugs used 
include ranitidine (R-Loc®, Zydus Healthcare SA, Potchefstroom, 
RSA) – having good prokinetic properties due to its cholinergic 
effects – and cisapride (compounded by V-Tech Veterinary Solutions 
Pharmacy, Midrand, RSA), the latter having a greater prokinetic 
effect compared to other drugs22. Metoclopramide also has an 
agonistic effect on the cholinergic systems in the gut, stimulating 
motility of the duodenum, and thus acting as a prokinetic drug22. 

Although these prokinetic drugs assist in gastric emptying and 
intestinal peristalsis, they can increase the risk of intussusception and 
therefore patients need to be closely monitored.

DRUG EXAMPLE DOSE ROUTE DOSAGE INTERVAL

ANTI-EMETICS

Metoclopramide Clopamon® 0.5 mg/kg
2 mg/kg/day

IV
IV

Loading dose
CRI

Odansetron Odansetron-Mylan® 0,5–1 mg/kg IV TID

Prochlorperazine Stemetil® 0.5 mg/kg IV TID

PROKINETICS

Ranitidine Zantac® 2 mg/kg IV q 12 hrs

Cisapride compounded 0.1–0.5 mg/kg Per os TID

ANTIMICROBIALS

Ampicillin Ranamp® 20 mg/kg IV TID

Amikacin Amikacin-Fresenius® 20 mg/kg IV OID, only after fully hydrated

ANALGESICS

Buprenorphine Temgesic® 0.015–0.02 mg/kg IV q 6 hrs

Fentanyl Fentanyl-Fresenius® 3 µg/kg/hour IV CRI

ANTIPARASITICS

Fenbendazole Panacur® 50 mg/kg Per os OID for 3 to 5 days

Toltrazuril Baycox® 20 mg/kg Per os Single treatment usually sufficient

Diclazuril Vecoxan® 25 mg/kg Per os Single treatment usually sufficient

Table 1:  Recommended drug dosages 
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Antimicrobial therapy
Antimicrobial therapy could prevent sepsis as a result of the trans-
intestinal translocation of bacteria. Combination therapy of a beta-
lactam antibiotic and an aminoglycoside – to widen the antibacterial 
spectrum, especially against Gram-negative rods commonly 
implicated for causing septicaemia – is generally recommended1. 
Aminoglycosides are also synergistic with the beta-lactam 
antibiotics17, leading to a very effective combination.  

At the OVAH IV ampicillin sodium (Ranamp®, Ranbaxy, Centurion, 
RSA), an extended-spectrum penicillin, is used as a first choice. 
Alternatively, amoxicillin or cephalexin can be used, the former 
having a better anaerobic spectrum. 

An aminoglycoside, like amikacin (Amikacin-Fresenius®, Bodene, 
Port Elizabeth, RSA), is added to the treatment regimen only once 
the patient is fully rehydrated. An important side effect of the 
aminoglycosides is renal tubular damage, especially if administered 
to patients with poor renal perfusion (shock or dehydrated); 
the duration of treatment should be limited to a maximum of 5 
days. Amikacin is considered less nephrotoxic than the other 
aminoglycosides21.  

Fluorinated quinolones (e.g., enrofloxacin) should be avoided in 
young, growing dogs, due to the risk of causing damage to the joint 
cartilage.

Analgesic therapy
Patients infected by CPV often exhibit extreme abdominal pain, 
with intussusception being an important differential diagnosis. 
Abdominal palpation should be performed every 4 hours to evaluate 
the abdominal pain and to exclude intussusception. To control the 
abdominal pain of CPV-infected puppies in the OVAH isolation 
ward, buprenorphine (Temgesic®, Schering-Plough, Woodmead, 
RSA) is administered. Buprenorphine is preferred above other 
opiates due to its longer duration of action (providing analgesia for at 
least 6 hours), higher safety profile and potential potency of 25 times 
that of morphine1,22. With severe abdominal pain fentanyl (Fentanyl-
Fresenius®, Bodene, Port Elizabeth, RSA) used as a CRI could be 
used instead.

Due to the fluid depletion and hypotension in CPV-infected puppies, 
non-steroidal anti-inflammatory drugs (NSAIDs) should not be used as 
they may further aggravate the already compromised GIT and kidneys.

Antiparasitic therapy
Concurrent intestinal parasite burden such as verminosis, giardiosis 
or coccidiosis will act as an additional stress factor and potentially 
worsen the severity of the CPV infection20; it is essential that 
these parasites are identified and eliminated. Products containing 
fenbendazole can be used to eliminate both helminths and Giardia 
infestation1. Single doses of fenbendazole are not effective for 
clinical infestation in dogs, however1,22.  At the OVAH a 5-day course 
is administered. 

Coccidiosis should be ruled out on a faecal flotation in all cases. 
If coccidian oocysts are found or suspected, toltrazuril 2.5% m/v 
(Baycox®, Bayer Animal Health Care, Isando, RSA) or diclazuril 
(Vecoxan®, Elanco Animal Health, Spartan, RSA) can also be used17. 

FEEDING
The nil per os theory is out-dated and no longer indicated in the 
management of CPV infection. There is good evidence that early 
enteral nutrition is important to, amongst others, promote intestinal 
regeneration and reduce the recovery period in dogs with CPV 
infection16. To facilitate feeding, a naso-oesophageal tube is placed in 
all CPV patients. In the OVAH isolation ward feeding tubes between 
8 and 12 FG are placed, depending on the size of the patient. Feeding 
tubes smaller than FG 8 tend to become blocked with food, and the 
largest possible size should be placed. 

All patients are fed a recovery diet mixed with equal volumes of 
water to form a broth. The formulation used must have a high-energy 
value, contain high-quality, easily digestible protein, be palatable and 

Weight (kg)                                                               Age in months

0–3a 3–6a > 6b

1 11 9 6

2 19 15 9

3 27 21 12

4 33 27 15

5 38 30 17

6 43 35 19

7 48 40 21

8 53 43 24

9 58 46 26

10 64 50 28

11 70 55 29

12 75 60 31

13 80 64 33

14 85 68 35

15 91 72 37

16 95 76 38

17 100 80 40

18 105 84 42

19 110 88 43

20 113 90 45

21 116 92 46

22 121 96 48

23 127 100 49

24 104 51

25 109 52

26 112 54

27 116 55

28 119 57

29 122 58

30 128 59

31 135

32 138

33 142

34 145

35 148 66

36 73

Table 2:   Fluids flow rate at maintenance (ml/kg/hr). 
Adapted from Haskins JD (1990)9 and Haskins (1988)8

must be easy to tube-feed. Various such formulations are available 
on the market. This broth is fed every two hours via the tube, 
according to the patient’s nutritional requirements. The daily caloric 
requirements are calculated according to the average resting energy 
requirement for mammals: 
Daily Caloric Requirement (kcal) = (BM x 30) + 70.  

On the first day a fifth of this requirement is fed, and this is increased 
by a fifth daily until the full daily caloric requirement is being fed by 
day 5.  

MONITORING
At the OVAH isolation ward a patient’s habitus, temperature, pulse, 
respiration, mucous membranes, hydration status and on-going losses 
are monitored hourly, which assures prompt action when a change in 
treatment is required.

Furthermore, the packed cell volume (PCV), TSP, blood glucose and 
serum potassium levels are measured every morning until the dog 
starts eating on its own. The blood results are evaluated and treatment 
is adjusted accordingly. If the blood glucose levels are less than 3.3 
mmol/L, a glucose bolus of 1 ml/kg (diluted in equivalent volume of 
saline) is administered IV, and an additional 20 ml glucose is added 
to the drip bag. If the serum potassium level is below the low normal 
range, additional potassium is added to the drip bag.
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QUESTIONS
1. Which one of the following statements regarding CPV 

infection is INCORRECT?
a. Unvaccinated puppies are at a high risk of contracting CPV 

infection
b. Recent vaccination with a modified live vaccine cannot 

influence the result of a CPV snap test
c. Fluid therapy, anti-emetics, antimicrobials, and nutrition are 

all essential in the therapy of CPV-infected puppies
d. Without treatment, mortality rates associated with CPV 

infection has been reported to be around 90%
e. Treating CPV-infected patients at home could significantly 

decrease the prognosis

2. Which one of the following statements regarding the CPV 
snap test is INCORRECT?
a. It is an immunochromographic test for the quantitative 

detection of CPV antigen in canine faeces
b. It has a good specificity compared to alternative tests such as 

PCR and faecal electron microscopy, but a poorer sensitivity
c. False positive results can occur if the patient has been 

vaccinated with a modified live virus vaccine within the past 
14 days 

d. If the majority of the intestinal villi had already been 
sloughed, there may not be enough viral antigens shed in the 
faeces to be identified via the snap test

e. Faecal electron microscopy is a less accurate method than 
the snap test to confirm a diagnosis of CPV infection

  
3. Which one of the following indicates the primary reason for 

administering fresh frozen canine plasma to critically ill 
CPV-infected patients?
a. To increase colloid oncotic pressure 
b. To increase total serum protein
c. To supply CPV antibodies 
d. To aid in rehydration
e. To restore electrolytes

4. In a puppy with severe CPV infection, the serum potassium 
level should be maintained:
a. Between 5.5–7 mEq/L
b. Between 3.5–5.5 mEq/L
c. Between 2.5–3.5 mEq/L
d. At around 6 mEq/L
e. At around 2 mEq/L

5. Which one of the following statements regarding 
prochlorperazine is INCORRECT?
a. The anti-emetic dose does not typically cause sedation 
b. It should not be used in dehydrated patients 
c. It is contraindicated in brachycephalic breeds
d. It is synergistic when combined with metoclopramide 

Select one answer:
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e. It is registered for use as an anti-emetic in dogs

6. Which one of the following statements regarding ileus is 
INCORRECT?
a. CPV infection can result in ileus 
b. Ileus can be diagnosed on ultrasound
c. Ileus will typically worsen vomiting and diarrhoea in a 

CPV-infected puppy 
d. Cisapride is considered the most effective prokinetic drug 

for treating ileus
e. Cimetidine is considered a good prokinetic compound for 

treating ileus 

7. The antimicrobial therapy recommended to prevent 
septicaemia in a CPV-infected puppy is:
a. Combination of beta-lactam antibiotic and an 

aminoglycoside
b. Potentiated sulphonamides
c. Third generation cephalosporins
d. Fluorinated quinolones
e. Metronidazole

8. Which one of the following compounds is contra-indicated 
as an analgesic in a CPV-infected patient?
a. Morphine
b. Buprenorphine
c. Butorphanol
d. Carprofen
e. Fentanyl

9. Which one of the following statements regarding the 
anthelmintic compound fenbendazole is INCORRECT?
a. Fenbendazole is used extra-labelly in dogs
b. Fenbendazole can be used to eliminate both helminths and 

Giardia infestation 
c. A single dose of fenbendazole is very effective in dogs 
d. Fenbendazole is typically dosed at 50mg/kg per os OID
e. Fenbendazole is ineffective against coccidia 

10. Which one of the following statements regarding the 
feeding of a CPV-infected patient is INCORRECT?
a. Nil per os is recommended for the first 12 hours after 

diagnosis
b. A naso-oesophageal tube should ideally be placed to 

facilitate early enteral feeding 
c. The recovery diet fed must have a high-energy value and 

contain high-quality, easy digestible protein
d. Tube-feeding should be done every two hours, according to 

the patient’s nutritional requirements
e. The full daily caloric requirement of the patient should be 

slowly introduced by adding a fifth per day  

At the OVAH most of the patients with severe vomiting also undergo 
abdominal ultrasound to rule out ileus, or an intussusception. 

Discospondylitis can complicate CPV infection and typically 
develops a few days after discharge, with the most likely aetiology 
being septicaemia7. These patients will present with lameness and/or 
spinal pain. 
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