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Subclinical Hypocalcemia

*Transient

*Permanent

*Delayed

(Neves et al 2018; McArt & Neves 2020)




Hypocalcemia

* Prevention
e Calcium Restriction. Bentonites, Zeolites

» Negative DCAD (Body ACIDIFICATION)

* Complement
e Ca Supplement at calving (&£ Vit D)
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1071M. The effect of oral or subcutaneous
calcium at calving on ionized calcium and
milk yield in Holstein cows fed anionic diets

A. Patterson?, S. Poock!, PRF Adkins?, and P. Melendez™,

tUniversity of Missouri, Columbia, MO, 2City University of Hong Kong, Hong Kong.

J. Dairy Sci. Vol. 106, Suppl. 1, p 234
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Prepartum Diet

Ingredients AF kg DM kg
Prepartum mix 2.00 1.79
Corn Grain Ground Fine 1.70 1.50
Soybean Hulls Pellet 1.50 1.37
Wet Brewers Grain 6.00 1.80
Soybean Meal 0.55 0.49
Brome Hay 3.50 3.15
Corn Silage 8.17 2.53
Alfalfa Haylage 2.20 0.70
Nutrient Unit DM
DM % 52.00
CP % 15.89
aNDFom % 42.13
Starch % 16.64
Sugar (WSC) % 4.66
NFC % 28.32
EE % 3.79
Ash % 9.68
Ca % 1.18
P % 0.38
Mg % 0.54
K % 1.12
Na % 0.18
Cl % 1.21
S % 0.22
DCAD (mEqg/kg DM) (Na+K)-(CI+S) mEq -113.0

- Con: No Calcium
- SC: 500 mL Borog. Ca 23%

- Oral: 2 boluses Ca/Calmin
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ltem Treatments Effects

P-Value

Bol SC Con SEM Tx Day Par Tx*

(n=17) (n=15) (n=14) Day

Total Ca (mg/dl) 8.47 8.48 842 0.11 033 <0.01 0.03 0.39
lonized Ca (mmol/L) 1.06 1.07 1.01 0.02 020 <0.01 0.02 0.18
Total Mg (mmol/L) 2.20 2.21 210 005 0.26 <001 0.01 0.66
P (mg/dl) 5.18 5.39 533 0.20 0.77 <0.01 064 0.65
BHB (mmol/L) 1.05 0.97 1.23 0.10 0.19 <0.01 0.23 0.25
CO, (mEg/L) 29.7 29.7 30.7 050 033 <0.01 046 0.04
Albumin (g/dl) 3.56 3.47 355 0.03 016 <0.01 0.04 0.99
Milk Yield (kg/d) 40.1 40.9 405 140 093 <0.01 0.07 0.59

- Energy/nutrient partitioning

- GH/IGF-1 Axis Uncoupling
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Livestock Science 248 (2021) 104510

Contents lists available at ScienceDirect
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ELSEVIER journal homepage: www.elsevier.com/locate/livsci

The effect of oral calcium boluses at parturition on blood metabolites and | %&&
milk yield in grazing Holstein cattle

Pedro Melendez, pgmelendezr@gmail.comConceptualization ® , Carlos Roeschmann b
Alejandra Arevalo “, Jan Moller©

- Control group: No Calcium

- Boluses: CaCl2 (50 g)

Table 2
Baseline comparison for cows treated at parturition with 2 boluses of oral cal-
cium 24 h apart, and control cows at assignment.

Mutrient Control Treatment FPooled P-
(n=30) (n=30) SEM valus
Parity (median) 40 40 0.31 0.37
Days in prepartum (mean) 16.6 17.6 0.85 0.16
BCS at calving (median) 35 35 0.05 0.45 - I PP
Last urine pH (mean) 7.19 7.28 0.15 0.18 Depﬂ”mert 0 VEEI’ na'r\f'[
Plasma tCa at calving 208 214 0.07 0.51

Clinical Sciences
FEMTAD

City Univarsity of Hong Kong

(mmol/L) (mean)




Third lactation

P. Melendez et al. Livestock Science 248 (2021) 104510
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Fig. 2. Mean plasma tCa concentration +£ SEM (mmol/L) in postpartum treated (n=10) and control (n=10) third lactation cows. 3C: control group (—x—); 3T:
treated group (——4 ).
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Fig. 3. Mean plasma tCa concentration + SEM (mmol/L) in postpartum treated (n=10) and control (n=10) cows > 4 lactations. 4C: control group (—x—); 3T:
). Trend for higher concentration of plasma tCa in the treated group than the control group at d 2 pp (P=0.15).
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Milk: Second lactation

The system is shut down
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Fig. 5. Least squares means + SEM for milk vield (kg/d) in postpartum treated (n=10) and control (n=10) second lactation cows. 2C: control group (—x—); 2T:
treated group (——<4p—). Days 12, 13, 30 pp (P < 0.05). Days 8, 9, 10, 11, 17, 18, 19, 25, 28 pp (P < 0.15).
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Production and reproduction responses for dairy
cattle supplemented with oral calcium bolus after
calving: Systematic review and meta-analysis

Ainhoa Valldecabres,'? ® Ribia Branco-Lopes,>* © Christian Bernal-Cérdoba,** ©
and Noelia Silva-del-Rio***

Graphical Abstract

1. Systematic review

2. Studies m Meta-Analyses

Identified recards ‘ Dairy cows: 60 to 3949 cows,

(database search: n = 1,023: hand search: n = 1) Parity: primiparous and multiparous.

v Location: 1 to 6 commercial confined and grazing herds
[ Screened titles and abstracts (n = 1.024) l DCAD prepartum diet: -17.6 to 14.1 mEq/100 g DM.

Calcium per oral dose: 43 to 86 g.

v
Screened full-texts (n = 9) Number of postpartum bolus doses: 1 to 5 doses.

L] Milk yield evaluation: monthly test (1 to 4 tests) or daily
Included in Meta-Analyses (n = 8) l milk yield (1 to 5 months).
Reference Milk yield mean difference (kg/d) Pregnancy to 1 service relative risk
Melendez et al.. 2021 - ;
Martinez et al., 2016b -t - ;.
Valldecabres and Silva-del-Rio. 2021b I -
Domino et al., 2017 —— - S| B S—
Leno etal.. 2018 - ——
Lawlor et al., 2020 M - > ;
Oetzel and Miller. 2012 - -

Jahan-Moghadam et al.. 2018

|
Random effects model ? ——

-1 o 1 1075 100 125
Favars cootrel | Favors supplementation Favers control | Favors supplementation
(Pw=082; Pw34%) (Pw=0.69; Fw115%)

Highlights

+  Oral Ca bolus supplementation was not associated with milk yield or pregnancy to first service,
+  Supplementation protocols must be reevaluated if group level effects are sought.
+  Further research is needed to evaluate target oral Ca bolus supplementation.
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| . . . . TYPE Systematic Review
? frontiers | Frontiers in Veterinary Science PUBLISHED 10 April 2024

Dol 10.3389/fvets.2024.1357640

) i orupcates Effects of oral calcium on
reproduction and postpartum

EDITED BY

health in cattle: a meta-analysis

University of Pisa, Italy

weveweooy and quality assessment

Davide Pravettoni,
University of Milan, Italy

Giulia Sala, Zheng-Ren Ma*, Ling-Li Ma?, Fei Zhao** and Yan Bo**

University of Pisa, ltaly

*CORRESPONDENCE Linxia Animal Husbandry Technology Extension Station, Linxia, China, ZLinxia Animal Quarantine

Fei Zhao Station, Linxia, China, *Key Laboratory of Environmental Ecology and Population Health in Morthwest
runfor710@163 com Mincrity Areas, Medicine of Morthwest Minzu University, Lanzhou, China

Yan Bo

inconsistent. In most studies, the time for oral calcium administration
was 0-6, 12, and 24h after calving. The times for the treatment
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regimen was 1 to 3, only two articles administer oral calcium 5 times.
The dose was also inconsistent (25-110g).




Incidence of clinical hypocalcemia

Ca Control
Study Events Total Events Total Risk Ratio
Melendez et al.. 2003 0 158 2 160 :
Hajikolaei et al 2021 0 79 2 80 v
Jahani-Moghadam et al., 2018 2 33 12 3P
Domino et al 2017 3 475 1 523 2
Pinedo et al.,2021 32 45 37 43 i-°-
Common effect model 790 839 l<'> o

Heterogeneity: /° = 49%, 1° = 0.6220, p = 0.10

0102 05 1 2 5
Favors supplementation Favors control

Incidence of subclinical hypocalcemia

Ca Control
Study Events Total Events Total Risk Ratio
Goff et al, 19960 4 25 6 21 -
Goff et al., 1996@ 5 29 3 28 T
Leno et al 20180 5 298 10 297
Leno et al., 20182 2 238 4 240 « -
Leno et al. 2018 10 448 14 449 ——*?—-—
Leno et al ,2018@ 2 264 5 249 '
Leno et al., 20180 25 267 20 276 ST e
Leno et al, 20180 14 461 2 462 —=T1
Jahani-Moghadam et al., 2018 16 33 14 33 —t—r—
Ramella et al.,2020 36 60 35 60 —+—
Valldecabres et al 2018 24 34 10 39 ! -—
Martinez et al., 2016Bo 33 56 37 56 —
Martinez et al.,2016Bo 16 56 37 56 —/&F— E
Martinez et al.,2016Bo 52 92 67 92 Ry
Martinez et al.,2016B® 39 92 67 92 —
Common effect model 2453 2450 <
Heterogeneity: I = 66%, T = 0.1551, p < 0.01 J ! ! L
025 05 1 2 4

Favors supplementation Favors control

RR

0.20
0.20
0.17

95%-Cl

[0.01; 4.19]
[0.01; 4.15]
[0.04; 0.69]

3.30 [0.34; 31.65)

0.83

10

[0.66; 1.03]

]0.67 [0.52; 0.87]

95%-Cl

(0.18;1.72)
[0.42;6.11]
(0.17; 1.44]
[0.09;2.73]
[0.32;1.59]
[0.07; 1.93]
[0.74;2.27)
[0.33;1.23]
[0.67; 1.94]
[0.76; 1.38)
[1.55; 4.90]
[0.67; 1.19]
(0.27: 0.68]
[0.62;0.97]
[0.44; 0.76]

Weight

4.5%
4.5%
21.5%
1.7%
67.9%

100.0%

Weight

1.9%
0.9%
2.9%
1.1%
4.0%
1.5%
5.6%
6.3%
4.0%
10.0%
2.7%
10.6%
10.6%
19.1%
19.1%

[0.72; 0.91] 100.0%
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B Overall pregnancy rate

Ca Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight

Melendez et al. 2003 101 158 104 160 —— 098 [0.84,1.16] 9.4%

Hajikolaei et al. 2021 63 78 59 80 — 1.10 [0.92;1.30) 53%

Jahani-Moghadam et al 2018 28 32 30 33 ——-4.— 096 [081,1.14] 27%

Stevenson et al., 1999 134 135 133 133 = 0.99 [0.98 1.01] 122%

Oetzel et al 2012 238 337 264 390 —TH— 1.04 [0.95;1.15] 22.2%

Reitsma et al, 20200 20 21 17 22 —'f—°—’ 123 [096,158] 15%

Reitsma et al., 20202 16 20 12 20 ¢ 1.33 [0.88;2.03] 1.1%

Famia etal 2018 10 14 9 14« i 1.11 [067,185] 08%

Valldecabres et al., 2021 400 594 387 581 — 1.01 [0.93;1.10] 355%

Martinez et al 2016Ao 19 56 25 56 e 0.76 [0.48;1.21] 23%

Martinez et al , 2016A2 22 56 25 56 i 088 [057,1.36] 23%

Martinez et al 2016A@ 32 92 26 9N ; 122 [0.79,1.87) 24%

Martinez et al ,2016A@ 37 9 26 9N —-!-—*—* 142 [095,214]) 24%

Common effect model 1684 1727 = 1.03 [0.98; 1.08] 100.0%

Heterogeneity: /I° = 7%, t° = 0.0003, p = 0.38 ! !

075 1 15
- o Favors control  Favors supplementation
¢ Milk yield
Ca Control

Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
Valldecabres et al. 2021 520 3161 75300 513 31.46 7.7000 —— 0.15 [-0.78; 1.08) 6.8%
Leno et al 20180 272 3370 09000 267 3270 0.9000 100 [085; 1.15) 7.7%
Leno etal. 20180 114 3470 1.0000 110 31.90 1.0000 ] 280 [254; 306) 7.7%
Leno etal 20180 454 46.80 12000 444 47.00 1.2000 E -0.20 [0.36,-004) 7.7%
Leno et al ,2018@ 635 4770 12000 629 4680 1.2000 [+ - 090 [077, 103] 78%
Jahani-Moghadam et al., 2018 33 46.68 20600 33 43.00 1.7200 —=— 368 [275 461 68%
Melendez et al. 2021 30 2990 05500 30 30.50 0.5500 b -060 [0.88,-032) 7.7%
Ramella et al.,2020 60 2886 83300 60 30.99 7.3300 + 213 [4.94; 068] 34%
Oetzel etal 2012 412 4110 10.1500 497 40.50 11.1500 o 060 [-0.79; 1.99] 59%
Melendez et al.,2003 158 4020 44000 160 40.10 44300 —— 0.10 [-0.87, 1.07] 6.7%
Stevenson et al., 1999 120 1945 32000 124 19.57 3.3000 — 012 [095 0.71] 7.0%
Reitsma et al. 20200 21 2350 56400 22 2350 57700 3 0.00 [-341;, 341] 26%
Reitsma et al., 20202 21 2360 56400 22 2350 57700 0.10 [-3.31; 351 26%
Martinez et al. 2016 Ao 148 31.70 6.1000 148 32.30 6.1000 = -060 [-1.99; 0.79] 59%
Martinez et al 2016A0 148 3190 6.1000 148 3230 6.1000 = -040 [-1.79, 099) 59%
Domino et al. 2017 475 46.70 04000 523 47.00 0.4000 [ -0.30 [-0.35,-025) 7.8%
Random effects model 3621 3730 = ' 0.44 [-0.24; 1.13] 100.0%

Heterogeneity: I° = 99%, t° = 15584, p < 0.01 ! A J '
4 2 .0 2 4
Favors control  Favors supplementation

epartment of Veterinary
Clinical Sciences

BRATAR

City Univarsity of Hong Kong




fﬁf v JDS

https://doi.org/10.3168/jdsc.2023-0456

z ‘ Short Communication
L'é'%‘ \‘_?,{Sy Com mun |cat|0n S Health, Welfare, and Behavior

2024; 5:200-204

Does knowledge of blood calcium concentration
at 2 days postpartum affect decisions of calcium
supplementation?

H.A.McCray,' © C. R. Seely,”@ and J. A. A. McArt**

Highlights
+  Providing oral Ca to parity 3 cows at 2 and 3 DIM supported milk production regardless of 2 DIM blood
Ca status.
~ Party 3 cows with subclinical nypocalcemia at 2 DIV that were given delayed oral La produced the most
milk.
« Delayed Ca bolus administration had minimal effects on milk production in parity 2 cows.
+  Delayed oral Ca administration had minimal effects on 4 DIM blood Ca status.
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U~ é\'*’a © 2024, The Authors. Published by Elsevier Inc. on behalf of the American Dairy Science Association®.
T This is an open access article under the CC BY license (http://creativecommons. arg/licenses/by/4 0/).

Effects of timing of oral calcium administration on milk
production in high-producing early-lactation Holstein cows

C.R. Seely," ® C. N. Wilbur,2 K. M. Fang,”® and J. A. A. McArt'*

'Department of Population Medicine and Diagnostic Sciences, College of Veterinary Medicine, Comnell University, Ithaca, NY 14853
“College of Agriculture and Life Sciences, Cornell University, Ithaca, NY 14850

Seely et al - ORAL CALCIUM BOLUS SUPPLEMENTATION 1626
A) All parities B) Parity 2
60 T -

What about bolus at calving
and atd 3 pp ??7?7?

Milk vield, kg

D) Parity >4

;;50 [ T
2 Department of Veterinary
" Clinical Sciences
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Week of lactation Week of lactation



Diagnosis: lonized Ca =

Blood iCa
LAQUAWin

* Field Test

* |onized Ca (< 1 mmol/L)
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Proposed on-farm preventive program

* Anionic salts
* Urine pH 6.0—-6.8
* Prepartum Mg 0.45-0.48% (Magnesium sulphate)

* At calving
* In cows 2 3 lactations
* Calcium boluses at calving and day 2 or 3 pp
* Magnesium supplementation ?7?7?
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Take-Home messages

* Anionic salts are very effective in preventing
hypocalcemia

 Mature cows are more likely to be hypocalcemic

* Oral Ca at calving is a good complement to

anionic diets in mature cows
Department of Veterinary
Clinical Sciences
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Thank you very
much !!!
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