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Correct colostrum administration within the first hours of life:             
immunoglobulins, nutrients, biologically active substances 

Transfer of passive immunity
• Absorption of maternal immunoglobulins 

within the first 24 h of life
• Protection until the complete development of 

the immune system

Weaver et al, 2000; Hammon et al, 2013; Godden et al, 2019; Lora et al, 2018; Raboisson et al, 2016; Lombard et al, 2020

Introduction 

Failure of transfer of passive immunity (FTPI)
• IgG < 10 g/L
• Predisposition to the development of diseases
• Increased risk of mortality



DIRECT METHODS: 
⚬ Radial Immunodiffusion (RID)       most commonly referred as Gold Standard 

INDIRECT METHODS: 
⚬ Serum Total Protein Concentration with refractometer (STP)        in field 
⚬ Gamma-glutamyl-Transferase activity t i tration (GGT)       in lab

Assessment of transfer of passive immunity

Introduction



Introduction

Neonatal calf diarrhea (NCD): 
• Most common cause of morbidity and mortality in pre-weaned dairy 

calves and causes significant economic losses worldwide
• Often directly correlated with failure of transfer of passive immunity
• Fluid losses, increased inflammatory proteins, or hypoproteinemia 

BUT ARE THESE MEASUREMENTS 
STILL RELIABLE WHEN THE CALF 
IS SICK?
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Haemodynamic alterations disease-related might 
impair the indirect assessment of the immune status 
through STP (while GGT is minimally affected by 
hydration status) and hinder the diagnosis of FTPI.

Torsein et al, 2011; Lora et al, 2018
Mugnier et al, 2020
Tyler et al, 1999; Buczinski et al, 2018; Athanasiou et al, 2019



Aim

This study aimed to evaluate the diagnostic 
performances of serum total protein refractometry and 
gamma-glutamyl-transferase activity for assessing 
Failure of Passive Transfer of Immunity in dairy calves 
affected by Neonatal Calf Diarrhea 



Materials & Methods
• University of Milan’s ethics committee (approval numbers 2,16; 47, 2017)
• 91 Friesian calves (1-10 days of age)

⚬ 72 - affected by Neonatal Calf Diarrhea - admitted to the Veterinary 
Teaching Hospital of the University of Milan (with no other comorbidities)

⚬ 19 - Healthy - on farm

TREATMENT 
PROTOCOL 
FOR NCD 

BLOOD SAMPLING
AND SERUM TESTING 
AND STORAGE: 
• STP concentrat ion
• GGT act ivi ty
• IgG concentrat ion

CLINICAL 
EXAMINATION AND 
DEHYDRATION 
ASSESSMENT

• Fecal Score ≥ 2                               
(0-3; McGuirk, 2008)

•  Dehydration Score ≥ 2  
(1-4; Boccardo et al, 2017)



Materials 

& Methods

IgG      Radial Immunodiffusion Test 
GOLD STANDARD

 STP      Handheld Refractometer

GGT      Automated Spectrophotometer



Materials & Methods

• Spearman’s correlation index R for ranks
⚬ Effect of dehydration status and age on the  

correlation between the two methods under study 
and the gold standard (RID - IgG) 

• Receiver operating characteristic (ROC) curve analysis 
⚬ Optimal cut-off point to distinguish between 

diarrheic calves with or without FTPI (IgG < 10 g/L)



Results & Discussion

• None of the healthy calves had signs of dehydration
• 72 calves with NCD and:

⚬ Concomitant dehydration: 54 (75%)
⚬ No dehydration: 18 (25%)

            Among the dehydrated animals (NCD):
￭ 20 (37%) animals presented 3–5% fluid loss (score 2)
￭ 27 (50%) calves about 6–8% (score 3)
￭ 7 (13%) animals ≥ 9% (score 4)



Results & Discussion

Significant differences in IgG concentration (p= 0.009), STP concentration (p= 0.040), and 
age (healthy calves: median 7; NCD calves: median 8; p= 0.042) were found between healthy 
and NCD calves, while no statistical difference was found in GGT activity (p=0.081). 



• STP resulted influenced by dehydration status 
(p= 0.013)

• The cut-offs for identifying FTPI were:
⚬ 52 g/L in normohydrated calves                                                

AUC: 0.92

⚬ 58 g/L in dehydrated calves                                         
AUC: 0.82

Results & Discussion _ STP



Se Sp VPP VPP Acc

STP in normohydrated 
calves

100.00% 85.71% 66.67% 100.00% 88.89%

STP in dehydrated 
calves

66.67% 86.11% 70.59% 83.78% 79.63%

The difference in diagnostic accuracy found in sick calves with or 
without dehydration signs     expected and could be attributed to the 
influence of fluid loss on STP measurement (Buczinski et al, 2018; 
Tyler et al, 1999).

Results & Discussion _ STP



• GGT activity was affected by age (p= 0.003)
• The cut-offs for identifying FTPI was 126 UI/L in calves 

older than 3 days of age     AUC: 0.93

Results & Discussion _ GGT

Our findings agree with those reported by Tyler et al (1999) and 
Fecteau et al (2013) and can be explained by the fact that dehydration 
weakly affects serum GGT activity.

Se Sp VPP VPP Acc

GGT in calves 
with age >3 gg

76.00% 97.22% 95.00% 85.37% 88.52%



In normohydrated diarrheic calves STP refractometry showed better 
diagnostic accuracy, whereas in dehydrated calves its accuracy 
dropped, and it resulted advisable to use GGT activity.  
This study confirms the hypothesized better performance of GGT 
activity in diagnosing FTPI in dehydrated calves affected by NCD.

Conclusions

GGT resulted a promising tool to optimize the treatment protocol 
and evaluation of colostrum management practices during a 
NCD outbreak.



Thanks for 
your attention!

If you want to know more:

gaia.pesenti@unimi.it


