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Calf diarrhoea 

diagnostics 
BERNIE VAATSTRA 

... the three P’s of broad-spectrum 

investigation. 

Calf diarrhoea is a frustrating and 

economically important disease 

responsible for more than half of all 

calf losses to weaning. Outbreaks 

are often multifactorial, involving 

interactions between infectious 

agents, calf and dam nutrition, 

environment, husbandry, and calf 

immunity. Successful treatment and 

prevention therefore require 

knowledge of the status of as many 

of these factors as possible. 

Investigating calf diarrhoea outbreaks 

requires a broad-spectrum approach 

beginning with a thorough history taking and 

clinical exam. Age and origin of the calves, 

herd vaccination status, colostrum 

management, environment, physical 

condition and hydration status are important 

parts of the puzzle. In severe outbreaks 

where calves are dying or moribund, post 

mortem examination of one or more freshly 

dead or euthanased calves is extremely 

valuable. 

In addition to the on farm investigation, a 

range of laboratory testing options help to 

further define the problem. It is tempting 

simply to hone in on faecal pathogen 

detection; while this is a key diagnostic aid, 

there are other tests that contribute to 

successful management and prevention of 

outbreaks. Diagnostic tests can therefore be 

categorised according to the three P’s: 

pathogen testing, evaluation of predisposing 

factors, and characterization of 

pathophysiologic changes. 

 

Pathogen testing 

Laboratory techniques used to target specific 

calf scour pathogens include faecal antigen 

immunoassay, culture, PCR, parasitology, 

and histopathology. These tests may be 

applied to faecal samples taken from sick 

calves or colonic contents retrieved from 

post mortem calves. It is important to note 

that detection of an organism does not 

necessarily prove causation. Results of 

pathogen testing always needs to be 

interpreted in light of the clinical signs, and 

preferably alongside appropriate gross and 

histopathological changes. 

Faecal immunoassay 

Rotavirus and cryptosporidium are the most 

frequently detected calf scour pathogens in 

calves up to around 5-weeks-old. Rapid 

faecal antigen ELISA testing provides 

convenient, sensitive and specific detection 

of these agents. Antigen ELISA testing is 

also available for enterotoxigenic E. coli 

expressing K99 antigen, usually diagnosed 

in young calves <1-week-old, and 

coronavirus, an infrequent cause of scours 

up to about 5-weeks-old.  

Microbiology 

Salmonella enterica Typhimurium, and 

occasionally other serovars, may cause 

severe mucoid or haemorrhagic diarrhoea in 

calves of all ages. Diagnosis can be 

confirmed through culture in conjunction with 

appropriate clinical signs and pathology. 

Culture readily detects non-K99 strains of E. 

coli in normal and diarrhoeic calves, but 

usefulness is limited where strain typing is 

not available. Histopathology can be helpful 

for attaching and effacing strains. In older 

calves around weaning, Yersinia 

pseudotuberculosis is a consideration and 

can also be detected using culture.  

Table 1 shows the percentages of different  

CONTINUED OVERLEAF 

Welcome 
Welcome to a new edition of our 

newsletter.   

This month we share are great article 

on calf diarrhea, a reminder of our 

fabulous QA programme for in-clinic 

analysers and of course a new Case 

of the Month for you to enjoy. 

If you have any questions about this 

issue or have a suggestion for articles 

to feature, please just get in touch. 

Kind regards, 

Karen Cooper 

Marketing Administrator 

0800 474 225 I www.gribblesvets.co.nz          1 

mailto:Karen.cooper@gribbles.co.nz


diarrhoea pathogens detected using faecal 

immunoassay and culture in calves less than 

1-week-old. This panel uses faecal antigen 

testing to detect Rotavirus, Cryptosporidium, 

E. coli K99 and Coronavirus, while 

Salmonella is detected using culture. 

Parasitology 

Calves approximately 4-weeks-old onward 

are susceptible to coccidiosis. Clinical signs 

of diarrhoea +/- blood are related to 

maturation of oocysts in the large intestine 

during days 18-19 of infection. Faecal 

oocysts are present in highest numbers 

during days 22-25 of infection, therefore 

detection of only small numbers of oocysts 

does not rule out significant disease. Oocysts 

are readily detected using traditional 

parasitology methods. As calves approach 

weaning and increase the percentage of 

pasture in the diet, nematode faecal egg 

counts provide a rough guide to the level of 

parasite challenge and may help inform 

parasite management. 

PCR 

Most of the calf diarrhoea pathogens are 

detected rapidly and reliably using 

immunoassays, microbiology, or 

parasitology. Exceptions include attaching 

and effacing E.coli strains, BVD virus, and 

bovine adenovirus. PCR may be useful for 

detection of viral pathogens in certain 

circumstances.  

BVD may have a role in neonatal scours 

through immunosuppression leading to 

increased susceptibility to other pathogens, 

or through transient or persistent infection. 

BVD PCR is recommended for testing calves 

<35 days old, while antigen ELISA can be 

used for older calves. ELISA testing can be 

done on serum, PCR on serum and skin. 

Bovine adenovirus type 10 is a differential for 

diarrhoea and deaths in slightly older calves, 

particularly around the time of weaning and 

afterwards. A qPCR assay is available for 

use on EDTA blood, fresh, or fixed tissue.  

Histopathology 

Histopathology can be of great value in calf 

scour outbreaks. Firstly, it may help to 

confirm the significance of any pathogens 

detected by demonstrating typical 

pathological features (e.g. intestinal villus 

atrophy with rotavirus and coronavirus, 

pseudomembranous enteritis with 

salmonellosis). Secondly, organisms or their 

footprints may be identified. Examples 

include E. coli lining up on enterocytes, 

Yersinia spp. colonies, cryptosporidia 

populating apical enterocytes (Figure 1), 

coccidial stages within crypts of the distal 

small intestine and large intestine (Figure 2), 

and adenoviral inclusion bodies (Figure 3). 

Thirdly, pathogens or conditions not detected 

using the usual methods may be suspected 

or detected using histopathology (attaching 

and effacing E. coli, rumen acidosis, 

adenovirus, and peritonitis).  

It is important to note that the value of 

histopathology may be substantially limited 

by tissue degradation as a result of autolysis. 

The delicate GI mucosa starts to deteriorate 

within minutes after death and after as little 

as 30 minutes, changes such as villus 

atrophy may be missed. Organisms such as 

cryptosporidia and coliforms may also be lost 

from the mucosal surface. Therefore it is best 

to take histological samples from a very 

recently dead calf, or even better, euthanase 

a moribund calf. Multiple sections of rumen, 

omasum, abomasum, small and large 

intestines should be collected immediately, 

partially opened, and immersed in an 

appropriate volume of 10% formalin before 

proceeding to the rest of the post mortem. 

Preservation of the mucosa may be aided by 

injecting formalin into the lumen of the bowel 

sections collected. Table 2 demonstrates the 

utility of the different diagnostic tests used in 

the investigation of calf scours.  

Predisposing factors 

In addition to looking for specific pathogens, 

some of the underlying factors contributing to 

diarrhoea may be investigated. BVD virus 

has already been mentioned and may be 

tested as outlined above. 

Failure of passive transfer is an important 

contributor to calf diarrhoea. While the gold 

standard test for assessing passive transfer 

is IgG immunoassay, there are two other 

tests that can be used as rapid and cost-

effective proxies. Serum total protein (TP) is 

convenient in that calves 0-8 days can be  
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Pathogen 
Rate of  

detection 

Rotavirus 50% 

Cryptosporidium 47% 

Salmonella 19% 

E. coli K99 11% 

Coronavirus 0% 

Multiple pathogens detected 37% 

No pathogens detected 23% 

Table 1. Percentages of different pathogens detected in 

<1-week-old calf scour panels submitted to Gribbles 

Veterinary, Palmerston North from August 2017 to 

August 2018. 

Figure 1. Cryptosporidia (arrow) lining up along the apical 

surfaces of intestinal villous enterocytes. H&E 1000x. 

Disease / agent Diagnostic test       Age (weeks)       

  0 2 4 6 Histology Faecal Ag. Micro Para PCR 

E. coli - K99                  

E. coli - other                  

Rotavirus                  

Cryptosporidium                  

Salmonella spp.                  

Coronavirus                  

Coccidia                  

Nematodes                  

Adenovirus                  

Y. pseudotuberculosis                  

BVD                  

Acidosis                  

Nutritional                  

Table 2. Age of onset and utility of diagnostic tests for common causes of calf diarrhoea. Grey, test not useful or rou-
tinely available; blue, test may contribute to diagnosis in conjunction with other tests; red, test may provide a definitive 
diagnosis. 



Quality assurance 

. . . for clinic analysers 

As one of the growing number of clinics who 

have installed their own analyser, you will be 

aware of the need for quality control (QC) of 

your test results in order to feel confident in 

your analyser and the service you are 

providing to your clients.  It is likely that you 

run commercial QC samples regularly, as 

recommended by the provider of your 

analyser.  

Regular QC checks enable you to build up a 

history of your instrument’s repeatability, 

enhancing your confidence in the instrument, 

and alerting you when your analyser may be 

drifting or requires servicing. 

In order to support your internal QC checks, 

Gribbles Veterinary offers an external quality 

assurance (QA) programme allowing you to 

compare the accuracy of your results with 

other participating clinics and our network of 

laboratories. 
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tested without knowing the exact age of the 

calf. A cut-off of >53g/L is used as evidence 

of adequate transfer of colostral 

immunoglobulin (Cuttance et al. 2017). 

However, it is important to note that calves 

with diarrhoea are likely to be dehydrated 

and have proportionately elevated TP.  

In situations where calves are sick and 

scouring, serum gamma glutamyl transferase 

(GGT) may be a helpful indicator of colostral 

transfer (Thompson & Pauli, 1981). The age 

of the calf is required in order to interpret the 

results. GGT levels indicate that sufficient 

colostrum was ingested, but do not give any 

information about the quality of the 

colostrum. Therefore GGT needs to be 

interpreted in light of colostrum storage 

practices and colostrum quality (e.g. using 

Brix refractometer). 

Milk powder testing may be considered if 

there is a suspicion that nutritional factors are 

contributing to scours. Curd testing assesses 

the casein content and quality, while fat, 

protein and lactose testing can indicate how 

much energy is supplied by the fat fraction.  

Pathophysiology 

As well as looking at aetiological and 

predisposing factors to calf diarrhoea, 

successful treatment of clinical cases also 

requires an understanding of the 

pathogenesis.  

Routine biochemistry and haematology can 

help evaluate some of the physiological 

changes taking place. These include 

dehydration, manifested by clinical signs 

such as skin tenting and sunken eyes and in 

blood work as haemoconcentration and 

hyperproteinaemia (unless complicated by 

haemorrhage); Metabolic acidosis develops 

due to loss of bicarbonate into the GI tract, L-

lactic acid production in poorly perfused 

tissues, and D-lactic acid production in the 

colon due to increased colonic fermentation. 

If unchecked, this process may lead to CNS 

depression, recumbency, and coma. Serum 

bicarbonate can be used in addition to clinical 

signs to estimate level of acidosis and base 

deficit in order to guide bicarbonate 

requirements. A VetScript article by Sandra 

Forsyth included a helpful table to estimate 

base deficit in calves in order to calculate 

bicarbonate requirements in fluid 

replacement therapy (Forsyth 2018).  

Electrolyte imbalances go along with 

dehydration and need to be considered when 

calculating fluid replacement therapy. There 

may be a total body deficit of sodium, 

chloride, and potassium due to intestinal fluid 

loss and decreased intake. However, serum 

biochemistry will often show hyponatremia, 

normochloremia, and sometimes 

hyperkalemia. The latter occurs in metabolic 

acidosis, due to the exchange of extracellular 

hydrogen ions for intracellular potassium ions 

in order to buffer the ECF. Hyperkalemia 

results in cardiac arrhythmias. Other 

biochemical and haematology changes can 

include evidence of energy deficit 

(hypoglycaemia, ketosis) and inflammation 

(neutrophilia with left shift, 

hyperfibrinogenemia).  

In conclusion, thorough work up of calf 

diarrhoea cases can be complicated and may 

require evaluation of many diagnostic 

parameters, clinical, and environmental 

factors. However, putting all the pieces 

together in order to diagnose, treat, and 

prevent scour outbreaks is highly satisfying 

and will improve animal and farmer welfare. 
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Figure 2. Coccidial gametocytes (horizontal arrow) and 

oocyst (vertical arrow) within colonic crypts. H&E 400x. 

Figure 3. An intranuclear adenoviral inclusion body (arrow) 

within an endothelial cell in the intestinal mucosa. H&E 1000x. 



Case of the month 

We present two haematology cases with 

similar findings. 

Case 1 

An 11-year-old Labrador presented with 

generalised splenic enlargement, pale 

mucous membranes, decreased appetite and 

a small amount of weight loss. 

CBC revealed a marked leukocytosis and 

moderate non-regenerative anaemia, with 

haemoglobin 79 g/L, HCT 0.25 L/L and WBC 

242 x109L.  Neutrophils were only slightly 

increased (12.1 x109/L) however the 

lymphocytes were markedly increased with 

229.9 x109/L. 

Most of the lymphocytes were small to 

medium size, with round to slightly indented 

nuclei approximately 2-3x the size of RBCs.  

They had a clumped chromatin pattern, 

medium blue cytoplasm with azurophilic 

granules. Occasional medium to large 

lymphocytes were also seen, with nuclei 4x 

the size of RBCs, reticular chromatin pattern 

and medium blue cytoplasm with azurophilic 

granules. 

Case 2 

A 12-year-old Golden Retriever presented 

with haematochezia, weight loss and lack of 

appetite. 

CBC revealed a marked leukocytosis and 

lymphocytosis with a WBC count of 118.8 

x109/L.  Lymphocytes were markedly raised 

at 90.3 x109/L and neutrophils and 

monocytes also raised at 22.6 and 5.9 x109/L 

respectively.  

Most of the lymphocytes were medium size, 

with nuclei 2-3x the size of RBCs, and a 

medium N/C ratio. Nuclei were round to 

slightly indented, contained reticular 

chromatin pattern and abundant pale blue 

cytoplasm with azurophilic granules.  

Diagnosis can be found on page 5.  
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Photograph above right: Case 1 - small to medium 

lymphocytes. Azurophilic granules (arrow) are clearly 

visible in the cytoplasm of some cells.  

Photograph below right: Case 2 - small and medium to 

large lymphocytes with azurophilic granules (arrow). 

Pathologist’s corner 
Jenni Donald began her working life as a Microbiologist in the 

dairy and veterinary vaccine industry then returned to Massey 

University to complete her veterinary degree in 1990. After 

graduating she spent 3 years in small animal practice then went 

back to Massey and completed a combined PhD/residency in 

pathology.  

After completion of the PhD in 1998, Jenni took up an instructor 

position in Clinical Pathology at the University of Missouri which 

lead to the successful completion of the AVCP board exams in 

2000. Jenni returned to New Zealand in October 2000 and has 

worked in veterinary diagnostic laboratories since. Her interests 

are in cytology, haematology, biochemistry and endocrinology 

with a bent towards companion 

animal and equine 

medicine. 

In her spare time Jenni 

can be found in the 

garden, on her bike or at 

the archery range shooting 

arrows. 

Jenni can be contacted on 

07 850 6852 or 

Jenni.donald@gribbles.co.nz. 
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The Gribbles Veterinary QA programme represents a cost 

effective option for clinic's wishing to adopt best practice with 

regard to the use of POC devices.  

QA Programme details: 

 Ten QA samples per year will be sent to your clinic for testing. 

 You test the sample according to your normal testing protocol 

and record your results online. 

 Results for each analyte tested will be collated and a report 

will be available online (or by email if preferred). 

 Reports include a short summary for each analyte, along with 

graphical representation of your performance.  You can see at 

a glance how your results compare with your analyser group 

and with all results (including all Gribbles laboratories). 

 If your results show significant variance from the group mean, 

we are available to help you identify possible causes, and 

offer advice on corrective actions. 

Random Checks: 

At any time you can send a duplicate sample to our laboratory for 

confidence checks or whenever your results don’t appear correct.  

Results will be provided in the same format as patient results. 

To participate in this QA programme, simply contact your local 

Gribbles Veterinary laboratory or complete the application form 

available online (programme pricing can be found in our current 

price book). 

Case 1 

Case 2 

mailto:Jenni.donald@gribbles.co.nz
https://www.gribblesvets.co.nz/qa-programme/


 

 

5 

Contact us 
Contacting Gribbles Veterinary couldn’t be easier. 

EMAIL 

auckland.vetlab@gribbles.co.nz 

hamilton.vetlab@gribbles.co.nz 

palmerston.vetlab@gribbles.co.nz 

christchurch.vetlab@gribbles.co.nz 

dunedin.vetlab@gribbles.co.nz 

PHONE 

0800 474 225 

WEBSITE 

www.gribblesvets.co.nz 

FACEBOOK   

www.facebook.com/GribblesNZ 

Last but not least, please feel free to contact your local territory manager: 

 Rachel Whitehead - Category Manager, Production animals 

Rachel.whitehead@gribbles.co.nz - 027 604 8690 

 Chrissy Bray - Category Manager, Companion animals & Analytical 

Chrissy.bray@gribbles.co.nz - 027 569 1169 

 Jack Gillman - Territory Manager 

Jack.gillman@gribbles.co.nz - 027 476 7713 

 Deborah Bass - Territory Manager 

Deborah.bass@gribbles.co.nz - 027 476 7714 

Case of the month 
CONTINUED FROM PAGE 4 

Diagnoses: Chronic lymphocytic leukaemia  (granular lymphocyte morphology). 

Discussion: Leukaemia is defined as the presence of neoplastic cells of hematopoietic 

origin in the blood and/or bone marrow. Chronic leukaemia indicates that the cell type 

involved (i.e lymphoid in the reported cases) are mature in morphology. In chronic 

lymphocytic leukaemia (CLL) the lymphocytes are small to intermediate in size with 

clumped chromatin and indistinct nucleoli (vs acute leukaemia with large immature 

mononuclear cells, with fine sand-like chromatin patterns and often prominent nucleoli). In 

general chronic leukaemias are indolent diseases that have a prolonged natural course, 

however this is dependent upon the time the leukaemia is first detected.  

Granular lymphocytes (GL) are characteristic, in that small to large numbers of fine to large 

magenta granules can be detected in the cytoplasm of the lymphocytes. It should be noted 

that some in-house quick stains may not pick up some of the more finer granules in GL. GL 

may be seen in low numbers in circulation in healthy dogs and cats, but may increase in 

number with antigenic stimulus and chronic inflammation. When numbers are markedly 

increased and cytomorphology is monomorphic, we suspect a neoplastic proliferation.  

Leukaemia with GL morphology has previously been called LGL (Large Granular 

Leukaemia or Large Granular Lymphocytes), although we are moving away from this 

confusing term, especially for cases of CLL.  CLL with GL morphology is most commonly 

identified in large breed older dogs (average age at diagnosis is around 10 years) and often 

originates from the spleen (and occasionally the intestinal tract). Anaemia is a common 

concurrent finding.  

The dog in Case 2 was treated with chlorambucil  and prednisone. We received bloods for 

repeat CBCs 3- and 16-months after the initial CBC.  The WBC had decreased to 43.3 

x109/L after 3 months and remained stable at the 16-month check.  The dog has however 

developed a mild progressive anaemia, which was showing signs of regeneration at the last 

CBC. 

No further samples have been received from the dog in Case 1. 

THANK YOU TO FAMILY VETS, ROTORUA AND CAREVETS CHARTWELL FOR THESE 

INTERESTING CASES. 

Snippets 
 Expired swabs and tubes - 

Just a reminder that transport 

media swabs and blood tubes, 

especially EDTA and citrate, 

should only be used within their 

expiry dates.  Using them past 

this time can negatively impact 

on sample integrity and results.   

We've recently received a few 

swabs that have been sent in 

expired transport media. 

Transport media swabs should 

only be used if the media still 

moist. If it is no longer moist, it 

will be completely unsuitable for 

ensuring viability of bacteria for 

culture.  

 We received some really great 

feedback from a client last week 

regarding our improved 

cumulative trace element 

reports. The client said "they 

were WICKED and provide a 

great talking point with farmers". 

Have you also found the 

cumulative reports great for 

discussing options with your 

farmers?  For details of the new 

reports, check out this article 

from our April newsletter with the 

full rundown: http://bit.ly/TE-

reporting. 
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