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The Ovsynch programme is one of the most frequently used procedures in managing dairy cattle 
reproduction. There are many studies evaluating the effectiveness of the Ovsynch programme. 
However, few of them assess the impact of factors that can lead to a decrease in the pregnancy 
rate and thus, reduce the success of the Ovsynch programme. This review aims to examine the 
impact of both individual and environmental factors on the likelihood of pregnancy. The risk 
factors described include: the body condition, age, number and stage of lactation, production 
level, occurrence of diseases and postpartum complications, functional status of the ovaries, 
oestrous cycle phase, temperature, season and year, and program start-up after calving. Possible 
modifications of the Ovsynch programme are presented in order to increase its effectiveness and 
to determine the best time to start it. Additionally, attention was paid to pregnancy losses during 
the Ovsynch programme which ultimately decrease pregnancy rates. The impact of this many 
factors on the efficiency of the Ovsynch suggests the need to adjust the synchronization program 
each time to the individual situation of the herd.

Synchronization programmes, reproduction, cattle, fertility

The Ovsynch synchronization programme becomes a standard component in the current 
breeding management of cows (Klindworth et al. 2004; Macmillan 2010; Nowicki et 
al. 2017). The original procedure was proposed by Pursley et al. (1995) more than 20 years 
ago. Cows were injected with gonadotropin releasing hormone (GnRH) at a random stage 
of their oestrous cycle, followed by an injection of prostaglandin seven days later and a final 
injection of GnRH two days later. Cows were fixed-time artificially inseminated 24 h after 
the last GnRH injection. According to survey research, timed artificial insemination (TAI) 
is used in 20% of Canadian herds (Denis-Robichaud et al. 2016). Many programmes 
are based on protocols that allow TAI without a problematic detection of oestrus (Rabiee 
et al. 2005). Oestrus detection becomes problematic in modern herds where individual 
animal monitoring is difficult and often subjective. This problem may also occur in herds 
where cows are milked in robotic systems which minimize interactions between staff and 
cows. Additionally, high producing cows have less obvious symptoms of oestrus. This 
is partly because of housing systems combined with intensive feeding and milking, due 
to higher metabolic clearance rates of reproductive hormones like oestradiol, and partly 
because of the increasing prevalence of prolonged postpartum anoestrus and reproductive 
tract pathologies (Jaśkowski et al. 2006; Macmillan 2010; Wankhade et al. 2017; 
Jaśkowski et al. 2018a). Out of the most frequently used cow reproduction management 
programs, the Ovsynch is by far the most common one. In Canada it makes up for 58% of 
all TAI programs (Denis-Robichaud et al. 2016). In the USA, Ovsynch/TAI were used 
in 87% of the herds, with 86% synchronizing first services, 77% resynchronizing repeat 
services, and 59% treating cystic, anoestrous or anovular cows (Caraviello et al. 2006). 
When choosing this reproductive technology, the increased workload and the costs of 
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hormone administration should be taken into account (Rabiee et al. 2005). Nevertheless, 
the economic calculation is in favour of this method. The cost-benefit-analysis revealed 
lower total costs and costs per pregnancy in cows using Ovsynch compared to the traditional 
care (Klindworth et al. 2004).

The effectiveness of the Ovsynch programme depends on many factors. This study aims 
to present those factors.

Body condition

The influence of body condition on the effectiveness of the Ovsynch/TAI programme 
was highlighted in many studies (Moreira et al. 2000; Jeong et al. 2014). The pregnancy 
rates after Ovsynch/TAI protocol were lower for cows with a body condition score (BCS) 
< 2.5 than for cows with a higher one on day 27 (18.1 % vs 33.8 %) and on day 45 after 
insemination (11.1 % vs 25.6 %), respectively (Moreira et al. 2000).   

Cows with a BCS of 3.00 had a higher conception rate than those with a BCS of  
> 3.25 and < 2.75 (Klindworth et al. 2001). The conception rate on day 42 increased 
for cows with BCS ≥ 2.75 and cows ovulating after the final GnRH injection of the 
Ovsynch protocol. Further, the pregnancy rate was higher for primiparous compared to 
multiparous cows using the Ovsynch protocol. Similarly, Jeong et al. (2014) observed 
increased pregnancy rates in cows with BCS ≥ 3.00 compared to those having a BCS  
≤ 2.75. More recent data show a greater impact of changes in BCS during the postpartum 
period rather than the body condition at the beginning of the programme. This effect could 
be partially explained by the reduction in embryo quality by day 7 after TAI in cows that 
lost more body weight during the first three weeks of the postpartum period (Carvalho et 
al. 2014). A significant change in the body condition affected the onset of the first ovulation 
after parturition, the percentage of cyclic cows at 50 days in milk (DIM) and of pregnant 
cows. The pregnancy rate at day 32 was 18, 33 and 47% for cows that lost, maintained or 
gained weight (Barletta et al. 2017). The body condition changes are directly related to 
the nutrition in the postpartum period, which influences the postpartum ovarian cyclicity 
and the conception rates after Ovsynch/TAI. Delayed recovery of ovarian cyclicity in cows 
causes decreased conception rates (Yamada et al. 2003).

Age, lactation number, stage of lactation and production level

The conception rate of primiparous cows after Ovsynch was significantly lower than 
that of cows without the Ovsynch protocol (37.84% vs 71.05%); whereas no difference 
was found for the other lactation groups (Klindworth et al. 2001). On the other hand, 
primiparous cows were more likely pregnant compared to multiparous cows when Ovsynch 
was used (Yániz et al. 2004; Jeong et al. 2014). The conception rates for primiparous 
and multiparous cows were 37.9% vs 31.6%, respectively. Likewise, pregnancy rates at 
200 DIM were higher in primiparous cows (81.8% vs 75.4%) when Ovsynch was applied 
(Tenhagen et al. 2004). At TAI following Ovsynch seems to have no beneficial effects 
in heifers due to an inconsistent follicle wave pattern, and also in anoestrous cows, given 
their lack of the endogenic prostaglandin response (Yániz et al. 2004). The overall 
synchronization rate (proportion of cows with an ovulation within 40h after GnRH) was 
86.8% in primiparous and 88.2% in multiparous cows, respectively. Ovulation occurred 
earlier in primiparous compared to multiparous cows and ovulatory follicles were smaller. 
Conception rates were numerically higher in primiparous cows but the difference was 
not significant. Cows that displayed signs of oestrus on the day before the second GnRH 
injection and received an additional TAI on this day were more likely to conceive than 
cows that only received TAI 16 to 20  h after the second GnRH injection. To sum up, 
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ovulation occurs earlier in primiparous compared to multiparous cows after the Ovsynch. 
However, the probability of conception could not be established (Tenhagen et al. 2003a). 
The differences in pregnancy rates after Ovsynch depend also on the rate of embryonic 
losses. Those were increasing from 11.5% to 22.1% and 21.8% in primiparous and in 
cows of second to third or more lactations, respectively. On the basis of risk analysis of 
embryonic loss, a significant association for parity and season of calving was established. 
Multiparous cows had a higher risk of embryonic loss than primiparous cows (hazard 
ratio = 1.32 and 1.89, respectively) (El-Tarabany et al. 2016).

The conception rate for high (> 28.5 kg) and low (≤ 28.5 kg) milk producing cows after 
the Ovsynch was 6 and 16%, respectively. Primiparous cows and those with a high milk 
production on the day of cyst diagnosis were more likely to become pregnant following 
Ovsynch treatment than multiparous cows and cows with a low milk production (Crane et 
al. 2006). Low-producing cows subjected to the Ovsynch protocol three weeks earlier (day 
73–81 after parturition) than the rest of the herd had lower conception in comparison to 
cows inseminated later (14.4% vs 34.5%). Similarly, in high-producing cows inseminated 
three weeks later the conception rate was 41.4% vs 28.2%. Therefore, milk production 
level had no significant impact on the conception rates after TAI in cows synchronized 
at the same stage of lactation. Fewer cows with a high production level at 200 DIM were 
pregnant than cows with an average or low production. In conclusion, the stage of lactation, 
but not the milk production level, had a major influence on the conception rates after TAI. 
Therefore, in such cases profitability should be evaluated (Tenhagen et al. 2003b).

Metabolic diseases and postpartum complications

Understanding the causes and consequences of metabolic changes during the transition 
period is important for the health of cows and the efficiency of the Ovsynch protocol. 
In this case, a negative energy balance at the transition period is particularly important 
as it decides of health, reproduction and metabolic inflammation in the postpartum 
period of dairy animals (Wankhade et al. 2017). However, endometritis diagnosed and 
treated 4 weeks post partum did not influence the conception rates after TAI (Tenhagen 
et al. 2003b). On the other hand, the occurrence of lameness and mastitis decreased the 
chance of conception. Healthy cows had higher conception rates (65.2%) than sick cows 
(35.9%). Mean days open were fewer in healthy than in sick cows (85 vs 110 days). Cows 
becoming diseased were older (4.0 vs 2.8 of lactations) and had a decreased BCS (2.72 vs 
2.91). However, no differences were found between healthy and non-healthy cows from 
the Ovsynch group with regard to the 100-day milk yield and the absolute milk fat and 
protein content (Klindworth et al. 2004). The prevalence of subclinical endometritis in 
postpartum dairy cows at 21 to 62 DIM in Argentina was 17%, which was diagnosed by 
the proportion of leukocytes in the cytological material from the uterus cervix (cytobrush). 
Subclinical endometritis increased the interval from calving to conception and reduced the 
odds for pregnancy when comparing to the control group (Madoz et al. 2013). A negative 
energy balance can cause changes in the biochemical composition of the oestrous mucus, 
in extreme cases even of postpartum anoestrus (Jaśkowski et al. 2017). It was found 
that the greater the urea content in the cervical mucus, the greater the proportion of cows 
inseminated at an inappropriate time (Beran et al. 2013). Different studies show that 30% 
of cows have not presented any signs of oestrus postpartum (Shephard 2005; Jaśkowski 
et al. 2018b). Mainly, it concerned cows that were young, recently calved and in low 
body condition. In that case, the Ovsynch can be used as a reasonable treatment option. 
The Ovsynch/TAI application resulted in a conception rate of 35.7% and 33.2%, 21-day 
pregnancy rates of 54.5% and 48.4%, and 42-day pregnancy rates of 69.7% and 62.6%, for 
cycling cows and cows with no visible oestrous, respectively. Odds of pregnancy increased 
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significantly for cows calved more than 40 days by the planned start of mating, in greater 
body condition and cycling (Shephard et al. 2005). Although 20% of lactating cows did 
not show any ovarian activity at about day 60 post partum, nearly all ovulated after the 
Ovsynch protocol (Gümen et al. 2003).

Functional status of the ovaries and the phase of the oestrous cycle 

Both the presence and size of a follicular structure affected the odds of pregnancy, 
although cows with larger follicular structures were less likely to have a concurrent corpus 
luteum (CL) (Ingenhoff et al. 2017). The size of the CL and the presence of luteal cysts at 
the beginning of the Ovsynch programme increased the odds of conception (Klindworth 
et al. 2004). It was also established that the knowledge of the ovarian status determined 
by the ultrasound and the use of a specific synchronization programme and TAI allows 
to increase two times the odds of conception when compared to Ovsynch alone. The 
response to a specific oestrus synchronization protocol applied according to the ovarian 
status is more effective than the response to the Ovsynch protocol applied without taking 
into account the ovarian status of the animals (López-Gatius et al. 2004). Although 
overall synchronization rate with the Ovsynch programme was more than 85%, there were 
differences in the response according to the day of protocol initiation during the oestrus 
cycle. Cows in which Ovsynch was initiated near mid-cycle had smaller follicles and 
higher pregnancy rates (Vasconcelos et al. 1999).

The percentage of cows ovulating after the first GnRH injection was 64% and varied by 
the stage of the oestrous cycle (Vasconcelos et al. 1999). Treatment with prostaglandin 
was effective in 93% of cows having low progesterone level at the second GnRH injection. 
The overall percentage of cows that ovulated after the second GnRH (synchronization rate) 
was 87% and varied in response to the first GnRH application (92% if ovulation occurred 
after the first GnRH vs 79% without ovulation). There were 6% of cows that ovulated 
before the second injection of GnRH and 7% with no detectable ovulation by 48 h after 
the final GnRH injection. The pregnancy rate after Ovsynch initiated on known days of the 
oestrous cycle was evaluated 28 and 98 days after insemination and it was lower for cows 
with larger follicles than those with smaller follicles (32 vs 42%) (Vasconcelos et al. 
1999). Initiating the Ovsynch protocol six days after oestrus during the first 40 days post 
partum resulted in a higher pregnancy rate compared to when the Ovsynch protocol was 
initiated at random stages of the oestrous cycle. Also, more cows in which the Ovsynch was 
initiated on day 6 responded to the second GnRH injection (82.5% compared to 75.8%) 
(Dirandeh 2014). Success of Ovsynch was dependent on the progesterone concentrations 
on the day when the GnRH injection was given. Ovulation outcomes were greater at lesser 
progesterone concentrations after both GnRH injections. The incident of pregnancy was 
more likely when progesterone exceeded 3 ng/ml before the first GnRH injection and on 
the day of the prostaglandin (PGF2α) application. Ovulation and pregnancy after the final 
GnRH injection were positively related to lesser concentrations of progesterone at 48 h after 
PGF2α. However, the highest pregnancy rates were noted when progesterone concentration 
was < 0.5  ng/ml. Cows with an additional CL after GnRH had the greatest pregnancy 
outcome when compared to anovulatory cows and those near oestrus without a CL at 
GnRH treatment. Except body condition, the size of the ovulatory follicle and the lactation 
number, the concentration of progesterone at a time when prostaglandin is administered, is 
highly predictive of ovulation and pregnancy risk (Stevenson 2016). In cows with high 
progesterone concentration at the onset of Ovsynch a significant improvement of pregnancy 
rate was noted over values obtained following progesterone releasing intra-vaginal device 
(PRID) or PRID/GnRH treatment. Cows with low progesterone concentration treated with 
PRID or PRID/GnRH showed increased ovulation and pregnancy rates compared to the 
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Ovsynch treatment. These findings suggest the importance of establishing the ovarian 
status in early postpartum dairy cows before starting the Ovsynch protocol, in terms of 
luteal activity assessed by blood progesterone (Murugavel et al. 2003).

Temperature, season, and year

Many researchers highlight the negative impact of high temperature and humidity on the 
oestrus expression and conception rates of cows. A decreased pregnancy rate was noted 
when Ovsynch was conducted during summer compared to those conducted in autumn (De 
Renis et al. 2008; Jeong et al. 2014). The impact of season on cows’ fertility submitted 
to the Ovsynch protocol or the modified method (the final GnRH injection was replaced by 
human chorion gonadotropin) was the overriding factor (De Renis et al. 2006). The use 
of the Ovsynch protocol between 50 and 70 DIM during summer and TAI independent of 
oestrus expression did not result in higher conception rates compared to cows inseminated 
after oestrus detection. An explanation for that is the higher rate of pregnancy losses 
between days 27–30 and 40–50 after TAI, noted in cows with no oestrus expression during 
insemination (Cartamil et al. 2001). Further, a different study showed that the pregnancy 
losses were higher in summer than in winter and greater for multiparous than for primiparous 
cows (Alnimer et al. 2009). Due to the presence of significant interactions of treatment, 
parity and season, ovulation synchronization protocols should be tailored according to 
individual conditions (Alnimer et al. 2009). The conception rate after the Ovsynch/TAI 
bred in July to August was low in cows that were on day 40 to 60 post partum, those in 
their 5th or more lactations and those recovering ovarian cyclicity later than on day 56 post 
partum (Yamada 2005). The conception rates after the Ovsynch protocol tend to differ 
depending on the year. For example, in 1997 the First Service Conception rate (FSC) for 
Ovsynch showed no difference when compared to the control group (48.94% vs 55.45%; P 
> 0.05), whereas in the next year the FSC for Ovsynch was significantly lower than in the 
control group (29.27% vs 52.78%) (Klinworth et al. 2001).

Ovsynch modifications

Strategies that optimize ovulation after the GnRH injection as well as those that induce 
ovulation after the final GnRH injection can improve effectiveness of the Ovsynch protocol. 
These strategies have already been a subject of many studies (Galvão and Santos 2010; 
Nowicki et al. 2017; Jaśkowski et al. 2018a). The easiest way to increase the effectiveness 
of the Ovsynch protocol is Presynch which includes two prostaglandin injections 
(Jaśkowski et al. 2018a). Such treatment results in Ovsynch fertility improvement 
(Thatcher et al. 2002; Peters and Pursley 2003; Marquezini et al. 2011; Carvalho et 
al. 2015a;b). Two prostaglandin injections with a 14 days interval 28 days before the onset 
of Ovsynch resulted in an increased conception rates from 37.3% (Ovsynch) to 49.6% 
(Mirmahmoudi and Prakash  2012). The Ovsynch effectiveness can also be increased 
by a preliminary PGF injection and a GnRH injection two days later (Carvalho et al. 
2015b). It was determined that pre-synchronization with GnRH injection 6 or 7 days (G6G 
or G7G) before the initial GnRH injection at the beginning of the Ovsynch protocol tended 
to increase the progesterone concentration at the onset of the Ovsynch protocol, and when 
prostaglandin was applied, there was an increase in oestrus synchronization after the final 
GnRH injection. This resulted in higher conception rates than in the classical Ovsynch 
protocol (Carvalho et al. 2015a;b). An increase in the proportion of cows with visible 
signs of oestrus and with completed luteolysis, as well as a higher rate of conceptions can 
be obtained by choosing a different way of prostaglandin application and different doses 
(Meira et al. 2006; Liu et al. 2017). The pregnancy rate was 57.2% after ischiorectal fossa 
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(IRF) injection of conventional dinoprost dose whereas the intramuscular injection resulted 
in 52.6% pregnancies (Holland 2015). An additional prostaglandin injection given a few 
hours after the first one resulted in higher percentage of cows with completed luteolysis and 
ovulating after the GnRH injection (Valldecabres-Torres et al. 2013; Liu et al. 2018). 
The efficacy of the Ovsynch program in improving conception and pregnancy rates was 
compared with untreated controls and other programs. The evaluated programs included 
Ovsynch, natural breeding, single, double or triple prostaglandin injections, Select Synch, 
Heat Synch, and modified Ovsynch. Pregnancy rates for Ovsynch programmes did not 
differ significantly from those with natural breeding programs [predicted Bayesian relative 
risk (RR) = 1.04, 95% Bayesian credible interval = 0.36 to 3.23]. Results of Ovsynch vs 
PGF2α (2 × PGF) programmes showed that the risk of conception and pregnancy rates 
predicted did not differ between the Ovsynch group and cows in the PGF2α group. The 
conception and pregnancy rates obtained with prostaglandin, Select Synch and modified 
Ovsynch (including Presynch and CoSynch) programmes were comparable with the 
Ovsynch programme. Modifications to the Ovsynch program such as pre-synchronization 
and timed artificial insemination at the time of the second GnRH injection (CoSynch) may 
be an alternative for reproductive management of dairy herds where detection of oestrus is 
less than optimal (Rabiee et al. 2005). An improvement of the fertility ratio was obtained 
by time management of the first insemination (Stangaferro et al. 2018b). Cows were 
treated with one of three protocols: a) TAI after the Double-Ovsynch protocol (GnRH, 
7 days later PGF2α, 3 days later GnRH, 7 days later GnRH, 7 d later PGF2α, 56 h later 
GnRH and 16 to 18 h later TAI) at 60 DIM (DO60), b) TAI after Double-Ovsynch at 88 
± 3 DIM (DO88), c) combination of AI at detected estrus (starting at 50 ± 3 DIM) and 
TAI with the Presynch-Ovsynch protocol (PGF2α, 14 d later PGF2α, 12 d later GnRH, 7 d 
later PGF2α, 56 h later GnRH, and 16 to 18 h later TAI PSOv = 450). Cows treated with 
TAI/Ovsynch in the DO88 group had improved uterine health, greater BCS, and reduced 
incidence of anovulation than cows in DO60. However, overall pregnancy on day 39 after 
AI did not differ. Nevertheless, despite the higher first conception rate, extended time to 
pregnancy after calving and higher possibility to leave the herd was noted (Stangaferro et 
al. 2018b). The reproductive strategies based on artificial insemination at detected oestrus 
or after the Presynch/Ovsynch or Double-Ovsynch protocol resulted in reduced time to 
pregnancy after calving when compared with a TAI of 88 days (Stangaferro et al. 2018a). 
Another study confirms this as the overall conception rate and first service conception rate 
were higher in cows that received heat artificial insemination (HAI) compared to FTAI 
(33.8 vs 21.3%, and 35.3 vs 21.0%) (Kasimanickam et al. 2005). 

The efficacy of the Ovsych protocol is determined by various individual and 
environmental components such as body condition, age, ovarian status, co-existing health 
problems, season, outdoor temperature, year, time of the Ovsynch onset and to a minor 
extent production level. The efficiency of the Ovsynch program can be increased by 
introducing modifications to it and by making adjustments regarding its starting date after 
calving. Interactions of the Ovsynch and its modifications with the season and age of cows 
(primiparous, multiparous) and their relationship with fertility seem to indicate the need 
for a precise individual selection of the synchronization protocol taking into account the 
influence of those factors.
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