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Improve fertility of cows without a CL for second 
and greater AI service (i.e., usually detected at 
NPD)

Maximize insemination of cows at estrus

Reduce interbreeding interval without interfering 
with AI at estrus (EDAI) + increase fertility



Treatment options for cows with no CL on the 

day of pregnancy diagnosis and/or PGF of 

Resynch? 

GnRH

NPD

PGF TAI

32 ± 3 d 7d 56h 16h

AI GnRH

Giordano et al., 2016
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Pregnancies per AI, % (n/n)

Study Cows(%) No CL CL P-value

Giordano et al., 2012 34.8
(73/210)

Giordano et al., 2013 22.4 
(41/183)

Lopes Jr. et al., 2013 31.6
(61/193)

Fricke et al., 2003 24.2
(29/120)

Stevenson & Tiffany, 

2004

24.1
(45/187)

Chebel et al., 2003 -

Overall 27.9
(249/893)

GnRH
NPD + 

PGF
TAI

32 Ñ3 days 7 days 56 h 16 h

AI GnRH
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Pregnancies per AI, % (n/n)

Study Cows(%) No CL CL P-value

Giordano et al., 2012 34.8
(73/210)

9.6
(7/73)

35.8
(49/137)

<0.001

Giordano et al., 2013 22.4 
(41/183)

17.1 
(7/41)

30.3 
(43/142)

0.08

Lopes Jr. et al., 2013 31.6
(61/193)

32.8
(20/61)

41.6 
(55/132)

0.21

Fricke et al., 2003 24.2
(29/120)

10.0
(3/29)

28.0
(26/91)

0.04

Stevenson & Tiffany, 

2004

24.1
(45/187)

14.6
(7/45)

32.9
(47/142)

<0.001

Chebel et al., 2003 - 16.7 30.1 0.13

Overall 27.9
(249/893)

17.7
(44/249)

34.2
(220/644)

<0.001

GnRH
NPD + 

PGF
TAI

32 Ñ3 days 7 days 56 h 16 h

AI GnRH

~50% 

Reduction 

in fertility 
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GnRH

NPD

PGF TAI

32 Ñ3 days 7 days 56 h 16 h

AI GnRH

ED + AI

Non-pregnant

US + BC (n = 555)



P/AI, % (n/n)

CL diameter Cows (%) No CL CL P-value

20 mm 26.8 28.2 
(42/149)

31.8 
(129/406)

0.42

15 mm 10.5 10.3 
(6/58)

33.2 
(165/497)

0.001

10 mm 8.5 10.6 
(5/47)

32.7 
(166/508)

<0.01

P4 Ó 1 ng/mL14.4 13.8 
(11/80)

33.7 
(160/475)

<0.001
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TAI PGF GnRH 
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Diagnosis

& US+BC 

GnRH TAI PGF GnRH 

CL Cows 

-7-39Ñ3 7 14 16 17

No-CL cows

Ovsynch+P4 (n = 212)

Experimental day

CIDR

US + BC 

TAI = timed artificial insemination

CL = corpus luteum  

US = ultrasound examination

BC = blood collection  

9 102 3

Ovsynch+P4 

TAI PGF GnRH 

GnRH GnRH TAI PGF GnRH 

No-CL cows 

PreG-Ovsynch (n = 192)

US + BC US + BC 

PreG-Ovsynch 

CL 

Present

CL 

Absent

CL cows 

US + BC US + BC 

Cows with no CL at NPD

18.9% (432/2,291)

Ovsynch+P4

(n = 868) 

PreG-Ovsynch

(n = 847) 

Giordano et al., 2016 JDS 99:2967-2978



Treatment, % (no./no.)

Item Ovsynch+P4 PreG-Ovsynch P-value 

At first GnRH of Ovsynch  

Ovu. to previous GnRH, % (no./no.) - 86.0 (135/157) -

CL visualized by US, % (no./no.) 16.4 (36/220) 86.6 (136/157) <0.001

Cows with P4 Ó 1 ng/mL, % (no./no.)31.8 (70/220) 82.8 (130/157) <0.001

Progesterone concentration (ng/mL) 1.1 ± 0.1 (220) 3.7 ± 0.3 (154) <0.001

Cows follicle Ó 10 mm, % (no./no.) 80.9 (178/220) 94.9 (149/157) <0.001

Size of largest follicle (mm) 15.1 ± 0.4 (220) 16.8 ± 0.4 (157) <0.01

GnRH TAI PGF GnRH 

CIDR Ovsynch+P4 

US + BC US + BC 

US + BC 

GnRH GnRH TAI PGF GnRH 

US + BC US + BC 

PreG-Ovsynch 



Treatment, % (no./no.)

Item Ovsynch+P4 PreG-Ovsynch P-value 

At PGF of Ovsynch  

Ovul. to previous GnRH, % (no./no.) 71.9 (100/139) 58.3 (56/96) 0.03

CL visualized by US, % (no./no.) 77.0 (107/139) 92.1 (93/101) <0.01

Cows with P4 Ó 1 ng/mL, % (no./no.)79.1 (110/139) 82.7 (81/98) 0.50

Progesterone concentration (ng/mL) 2.6 ± 0.2 (136) 4.1 ± 0.3 (98) <0.001

Cows follicle Ó 10 mm, % (no./no.) 89.9 (125/139) 89.3 (92/103) 0.88

Size of largest follicle (mm) 16.0 ± 0.4 (139) 15.5 ± 0.5 (103) 0.49

GnRH TAI PGF GnRH 

CIDR Ovsynch+P4 

US + BC US + BC 

US + BC 

GnRH GnRH TAI PGF GnRH 

US + BC US + BC 

PreG-Ovsynch 



Treatment 

Item Ovsynch 

CL at PGF

Ovsynch+P4 PreG-

Ovsynch

P-value

AIED 34.1
(59/173)

41.4
(12/29)

24.4
(10/41)

0.32

TAI 30.8
(500/1,624)

33.3
(61/183)

39.1
(59/151)

0.06

Overall 31.1
(559/1,797)

34.4
(73/212)

35.9
(69/192)

0.14

Giordano et al., 2016 JDS 99:2967-2978



Treatment P = 0.33 HR 1.2 (0.9-1.5)

Parity P = 0.40 HR 1.1 (0.9-1.5)

Median d to pregnancy

Ovsynch+P4 = 52

PreG-Ovsynch = 59

Giordano et al., 2016 JDS 99:2967-2978



Treatment P = 0.89 HR 1.1 (0.9-1.1)

Parity P = 0.93 HR 1.0 (0.9-1.1)

Median d to pregnancy

Ovsynch+P4 = 166

PreG-Ovsynch = 172

Giordano et al., 2016 JDS 99:2967-2978



PGF PGF TAI

7 days 24 h 32 h 16 -18 h

GnRH

Progesterone 

device

Expected

P/AI = ~35-40%

GnRH

Giordano et al., 2016 JDS 99:2967-2978
Wijma et al., 2017 JDS (In Press)

*Includes Cystic cows



PGF PGF TAI

7 days 7 days 24 h 32 h 16 -18 h

GnRH

Expected

P/AI = ~35-40%

GnRH

Giordano et al., 2016 JDS 99:2967-2978
Carvalho et al., 2016 JDS 

GnRH

*Includes Cystic cows



Improve fertility of cows without a CL for second 
and greater AI service (i.e., usually detected at 
NPD)

Maximize insemination of cows at estrus

Reduce interbreeding interval without interfering 
with AI at estrus (EDAI) + increase fertility



Key facts:

-increases cows EDAI after non -pregnancy diagnosis

-treatment NOT adapted to cow physiological status

-beneficial to use synch protocol after PGF treatment

AI
ED ED

Synchronization of ovulation

AI

EDAI 32 or 39 d 

NPD & PGF

EDAI 7 or 11 d 

Second and greater service



AI
ED ED

Synchronization of ovulation

AI

EDAI 32 or 39 d* 

NPD 

Synchronization of ovulation

AI

Cows 

with CL 

EDAI 7 d 

Cows 

without CL 

Second and greater service

PGF 

Key facts:

-increases cows EDAI after non -pregnancy diagnosis

-treatment adapted to cow physiological status

-beneficial to use synch protocol after PGF treatment



AI

NPD

PGF

GnRH

ED + AI

9 d 8 d

8 d
7 d

32

Tu 

34

Th

0

Fr 

49

Fr 

41

Th 

TAI

32 Ñ3 d

5D -Ovsynch+P4

5D -Ovsynch+P4

TAI

TRT-CL

TRT-NoCL

TRT Group

EDAI + PGF + 

PreGOvsynch

(n = 616)



AI

32

Tu 

0

Fr 

42

Fr 

39

Tu 

Control (n = 634)

EDAI + D32 -Resynch

41

Th 

32 Ñ3 d

TAI*NPD

*NPD = Non -pregnancy diagnosis

Ovsynch -56



AI

PGF

GnRH

ED + AI

9 d 8 d

8 d
7 d

32

Tu 

34

Th

0

Fr 

49

Fr 

41

Th 

TAI

32 Ñ3 d

5D -CIDR Ovsynch

5D -CIDR Ovsynch

TAI

Treatment

EDAI + 5d -Ovsynch+P4

65%

35%

NPD

38% 

EDAI

Giordano et al., 2015



EDAI

CON
TRT

CL NoCL P

P/AI 32 Ñ3 d after AI 32.1
(18/56)

32.1
(44/137)

41.7
(10/24)

0.53

P/AI 67 Ñ3 d after AI 26.8
(15/56)

26.1 
(35/134)

37.5 
(9/24)

0.88

TAI

CON
TRT

CL NoCL P

P/AI 32 Ñ3 d after AI 29.5 
(155/525)

29.1
(64/220)

26.1 
(43/165)

0.74

P/AI 67 Ñ3 d after AI 26.3 
(137/521)

25.2
(55/218)

22.4
(37/165)

0.66

Giordano et al., 2015



Group P = 0.28 C vs. T HR 1.07 (95% CI = 0.95-1.21)

Parity P < 0.01 P vs. M HR 1.21 (95% CI = 1.07-1.38)

Median days to Pregnancy

CON = 110

TRT = 111

Giordano et al., 2015



Programs aimed to maximize EDAI after 

NPD are reasonable if:

1-At least ~65% of cows have a CL 

and receive a PGF injection 

2-Detection of estrus after NPD is 

medium -to -high (Ó 40%)

3-A synch program is systematically         

used immediately after the period of 

estrus detection

Giordano et al., 2015



ÅControl group (n = 378)

CL group D32-Resynch 

NoCL group PreG-Ovsynch

Masello et al., (unpublished)



Treatment group (n = 400)

CL group PGF + Resynch 

NoCL group PreG-Ovsynch

Masello et al., (unpublished)


