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BACKGROUND 

Poor fertilization in ICSI cycles may occur in couples despite normal
sperm characteristics and an adequate number of mature oocytes.
Asynchrony between nuclear and cytoplasmic maturation of the oocyte
has been proposed as a causative factor in such circumstances.

Non-randomized prospective observational. Patients <40 years, with a
known history of poor fertilization with ICSI, undergoing a subsequent
ICSI cycle with fresh embryo transfer (ET) at our center between 2004
and 2013 were assessed for inclusion. Poor fertilization was defined as 2
standard deviations below the mean fertilization rate for our center, in
the presence of normal sperm characteristics and > 5 mature oocytes.
Patients meeting criteria for poor fertilization (index cycles) prospectively
underwent another ICSI with a similar stimulation protocol and hCG
trigger alone, or a similar stimulation protocol with combined GnRH-a
and hCG trigger, or a different stimulation protocol. Demographics,
baseline IVF characteristics, and ovarian stimulation parameters of the
three groups were compared with each other and also with index cycles.

DESIGN AND METHODS

RESULTS

Figure 1: Selection of study cohort 

The demographics and ovarian stimulation parameters of the 3 groups
were similar. Compared to the other 2 treatment modalities (Table 1),
patients receiving the combined GnRH-a and hCG trigger had higher
odds of mature oocytes (2.19, 95%CI 1.31-2.46; P=0.02)

The mean fertilization rate during the study period was 78.8%
(±28.5%). Out of total of 16721 ICSI cycles, 687 (4.11%) patients met
criteria i.e., fertilization rate <20%. Of these, 318 (46.3%) patients
underwent a subsequent ICSI cycle with a similar stimulation protocol
and hCG trigger alone, 109 (15.9%) patients with combined GnRH-a and
hCG trigger, and 260 (37.8%) patients with a different stimulation
protocol (Figure 1)

RESULTS

Table 1: Analysis of ovarian stimulation parameters

Patients receiving the combined GnRH-a and hCG trigger also had higher
odds of fertilization (2.67, 95%CI 1.42-5.02; P=0.01; Figure 2), and higher
odds of ICSI cycles resulting in day-3 embryo transfers (9.33, 95%CI 4.87-
16.9; P<0.01; Figure 3).

RESULTS

CONCLUSIONS

A combined GnRH-a and hCG trigger in ICSI cycles can be a reasonable
approach to enhance ooplasmic maturity, thereby increasing fertilization
rates and improving ICSI cycle outcomes in patients with a history of
poor fertilization after standard hCG trigger alone.

OBJECTIVE

In this study we investigate the utility of a combined GnRH-agonist
(GnRH-a) ovulatory trigger with human chorionic gonadotropin (hCG) in
improving ICSI cycle outcomes in patients with poor fertilization history
after standard hCG trigger alone.

ICSI	Cycles	with	>5	
Oocytes	Retrieved	

n=16721	

Index:	
ICSI	Cycles* with	

Fertilization	Rate	<20%	
n=687(4.11%)

Group	1:	
Subsequent	ICSI Cycle	with	

hCG	Trigger	
n=318	(46.3%)

Group	2:	
Subsequent ICSI	Cycle	with	

GnRH-a	Trigger	
n=109	(15.9%)

Group	3:	
Other	Treatment																													
n=260	(37.8%)

ICSI	Cycles with	
Fertilization	Rate	>20%	

n=16034	(95.9%)Fertilization Rate 
(Mean, SD): 78.8% (28.5%)

*Standard hCG Trigger

Parameter Index    
(n=687)

hCG (n=318) hCG and 
GnRH-a 
(n=109)

Other (n=260) P

Days of 
Stimulation

10.4 (±2.78) 10.7 (±2.67) 10.8 (±3.09) 10.6 (±2.99) NS

Gonadotropins 
Administered (IU)

2776.1 (±675.9) 2720.9 (±753.2) 2741.2 (±761.7) 2681.9 (±809.7) NS

E2 on day of 
trigger (pg/mL)

2569.2 (±129.3) 2510.2 (±137.9) 2619.4 (±111.7) 2598.4 (±124.6) NS

LH on day of 
trigger (mIU/mL)

2.81 (±1.27) 2.58 (±1.19) 2.64 (±1.33) 2.14 (±1.62) NS

E2 after day of 
trigger (pg/mL)

3301.2 (±269.3) 3469.1 (±271.7) 3413.9 (±229.8) 3400.2 (±284.3) NS

LH after day of 
trigger (mIU/mL)

-- -- 78.1 (±28.1) -- --

Peak endometrial 
stripe (mm)

10.8 (±2.71) 10.5 (±2.92) 10.6 (±2.93) 10.7 (±2.19) NS

Total oocytes 
retrieved 

9 (5-13) 9 (5-14) 10 (5-13) 8 (4-14) NS

Mature oocytes 
retrieved 

6 (4-9) 6 (4-10) 8 (4-11) 5 (2-9)

0.02                      
(Index vs. 2; 1 vs. 

2)

Mature oocytes 
(%) 67.7% 69.8% 82.1% 66.3%

0.03*                      
(Index vs. 2; 1 vs. 

2)
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Figure 2: Comparison of fertilization rates Figure 3 Comparison of ICSI cycles resulting in ET

The odds of clinical pregnancy (27.5% vs. 5.67%/6.54%) and live birth
(20.2% vs. 3.46%/4.62%) were 5.42 and 5.25 times higher, respectively in
the combined trigger group compared to other groups (Figure 4).
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Figure 2: Comparison of clinical pregnancy and live birth rates


