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CD56dim cells, potent mediators of natural cytotoxicity, have direct contact with chorionic villi at the 
intervillous space. The manner the developing fetus evades NK cytotoxicity from these cells may determine 
the pregnancy outcome. CD69 is one of the earliest cell surface activation markers expressed by NK cells. In 
vitro models demonstrated that activated CD69+ NK cells are capable of lysing trophoblasts. This study 
aimed to investigate the relation between the percentage of these NK cells in peripheral blood and infertility. 
The study included two groups, each of 30 women, one with previous implantation failure and a fertile 
matching control group. CD3-CD56+dim and CD3-CD56+dimCD69+ NK were analyzed by flow cytometry. A higher 
percentage of CD3-CD56+dim and CD3-CD56+dimCD69+ in the study group than the control group was observed 
(P=0.0001 and P=0.003, respectively). Fair predictive values were evidenced by ROC curve analysis. We 
conclude that increase in CD56+dim NK and CD56+dim CD69+ NK cell percentages may be related to infertility 
problems.

nfertility is an increasing medical and 
social problem. Delayed childbearing 
exposes couples to increased risk of 

causes of infertility including endometriosis, 
pelvic infection, and poor egg and sperm 
quality. Recurrent implantation failure (RIF) 
is the failure of implantation of the embryo 
into the uterine wall following embryo 
transfer in an Intra Cytoplasmic Sperm 
Injection (ICSI) cycle. The ‘recurrent’ 
element is usually defined as three failed ICSI 
cycles, however this varies among literature 
and studies undertaken have often limited this 
definition to at least two failed ICSI (Wang et 
al., 2009). 

High number of immune cells, such as 
Natural Killer (NK) cells, regulatory T cells 
and macrophages, accumulate in decidua 
during the early phase of gestation and are 
required for a successful pregnancy.NK cells
(a type of lymphocytes) are found in both 

peripheral blood and the uterine mucosa (Rai
et al., 2005).

CD molecules are commonly utilized in 
cell sorting techniques and cell populations 
are usually defined as either positive or 
negative; they control inhibition and 
activation; proliferation and effector functions 
(cytotoxicity) and cytokine production. 
CD56+dim cells are potent mediators of natural 
cytotoxicity and more cytotoxic than other 
NK subsets. These cells have direct contact 
with chorionic villi at the intervillous space
(Kwak-Kim et al., 2008).

CD69 is one of the earliest cell surface 
activation markers expressed by NK cells and 
supportive evidence is provided by in vitro
models demonstrated that activated CD69+

NK cells are capable of lysing trophoblasts
(Avril et al., 2003).

Therefore, this study was conducted to 
measure the percentage of CD3-CD56+dim and 
CD3-CD56+dimCD69+ in women with repeated 
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implantation failure undergoing an ICSI 
cycle, and whether a relation between the
percentage of these NK cells in peripheral 
blood and infertility could be found.

Subjects and Methods
This study is a case control study which was conducted 
at Ain Shams Maternity Hospital, In Vitro Fertilization
(IVF) center during the period from January 2014 to 
January 2015.  The study included a group of 30 
women with history of unexplained infertility and 
repeated implantation failure in their previous ICSI 
attempts (the last ICSI attempt was approximately one 
month before included in the study) and age matched
control group of 30 normal, non- pregnant and fertile 
women. 

Criteria for exclusion from the study included; 
women with known immunological disease, uterine 
abnormality (e.g. fibroid), chronic diseases (e.g. 
diabetes mellitus), previous history of pelvic 
inflammatory disease (PID), curettage, hydrosalpinx, 
endometriosis, endocrinological or metabolic disease, 
gynecological problems (leiomyomas, endometrial 
polyps, and pelvic adhesion removal), couples with 
proven cause of infertility as: polycystic ovarian
syndrome, thyroid dysfunction, women aged < 20 years 
old or > 35 years old.

FlowCytometry

Ten ml of venous blood sample was withdrawn from 
both cases and control groups in heparinized tubes. 
Specimens were incubated in the dark at room 
temperature for 15 min, then 1 ml of lysing solution 
was added and mixed well, to be incubated again in the 
dark at room temperature for 10 min, centrifuged for 5 
min at 2000 rpm (42.48 xg) and the supernatant was 
discarded. Cells were then washed with phosphate 
buffer saline (PBS) and the cell pellet was re-suspended 
in 200- 500 ml PBS. Flow cytometric analysis was 
performed on the Becton Deckinson FACS caliber flow 
cytometer using Cell Quest Software (Becton 
Deckinson). Cells negatively stained for CD3, 
positively for CD56 were selected and CD69 
percentage was analyzed. The results were expressed as 
the percentage of the positive cells relative to the 
isotype control (%) and expression or mean 
fluorescence intensity (MFI) which is defined as the 
ratio between the MFI of the cells incubated with the 
tested monoclonal antibodies and the MFI of the cells 
incubated with isotype matched control.

Ethical Issues

The protocol of our work was reviewed and approved 
by the ethical committee of the Faculty of Medicine, 
Ain Shams University. All women gave informed 
consent according to the Medical Ethical Committee 
guidelines.

Statistical Methodology

Data were analyzed using IBM© SPSS© Statistics 
version 22 (IBM© Corp., Armonk, NY, USA) and 
MedCalc© version 13 (MedCalc© Software bvba, 
Ostend, Belgium). ROC curve analysis was performed 
to assess the diagnostic accuracy of the methods used.
On-parametric descriptive statistics has been done, 
where qualitative data has been expressed as frequency 
and percent.

Results

The mean age between case and control group 
was matched (mean=34.39 years vs. 31.58 
years, respectively). In addition, menstrual 
cycle length showed no significant difference 
between cases and control groups (mean ± 
SD=28.5±1.2 days and 28.3±1.1 days, 
respectively; P=0.490) which indicates that 
the whole study population had regular cycles.

The average duration of infertility among 
the 30 infertile cases was 8.8±2.1 years. Of 
these, 25 cases (83.3%) had history of 3 failed 
ICSI attempts whereas 5 patients (16.7%) had 
history of 4 failed ICSI attempts. Six to eight 
embryos were transferred in all previous 
attempts. No relation was found between 
those variables and CD3- CD56+dim NK % and 
CD3ˉ CD56+dim CD69+ NK%.

There was no difference in the mean of 
total lymphocytic percentage among both case 
and control groups (P > 0.05). However, there 
was a significant difference between case and 
control groups regarding CD3- CD56+dim NK 
mean percentage (P <0.0001). Furthermore, a 
significant difference between case and 
control groups regarding CD3- CD56+dim

CD69+ NK cells mean percentages was also 
observed (P=0.003) (Table 1) (Figure 1 & 2).
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Table 1. Comparison between case and control groups regarding the mean total lymphocyte percentage (%), CD3-

CD56+dim NK % and CD3ˉ CD56+dim CD69+ NK%

Variable
Cases†

Mean (Standard Deviation)

Controls†

Mean (Standard Deviation)
P value

Total lymphocyte % 32.9 (7.9) 33.5 (8.26) NS

CD3- CD56+dim NK % 14.0 (6.0) 7.9 (5.3) 0.0001

CD3- CD56+dim CD69+ NK % 2.5 (1.6) 1.4 (1.0) 0.003

† n=30; P>0.05 is not significant (NS)

Figure 1. Flow cytometry report of a subject included in the study showing forward scattering (FSC) versus side scattering (SSC) 
with dot blot of: (A) gated lymphocyte population, (L) gated CD3ˉlymphocyte population, (F1) CD56+dim and (F2) CD56+dim CD69-

Figure 2. Flow cytometry report of a subject included in the study showing: FSC versus SSC with dot blots of: (A) 
gated lymphocyte population, (L) gated CD3ˉlymphocyte population, (F1) CD56+dim and (F2) CD56+dim CD69+.

Our study also revealed that CD56+dim NK 
percentage had a fair predictive value as 
evidenced by an area under the ROC curve 
(AUC) of 0.79. The best cut-off value was a 
CD56+dim NK percentage >4.63% (Youden 
index J, 0.43). This had a sensitivity of 100% 
a specificity of 43.3%, a PPV of 63.8%, and a 
NPV of 100% (95% CI, 75.3 – 100.0). 

On the other hand, CD56+dim CD69+ NK 
percentage had a moderate predictive value as 
evidenced by an AUC of 0.74 which was 
comparable to random prediction (reference 
line) with a P-value of <0.0003. The best cut-
off value was a CD56+dim CD69+ NK cell 
percentage >1.28% (Youden index J, 0.50). 
This had a sensitivity of 86.7%, a specificity 
of 63.3%, a PPV of 70.3%, and a NPV of 
82.6% (Figure 3, table 2).
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Figure 3. Receiver-operating characteristic (ROC) curve for the value of CD56+dim NK and CD56+dimCD69+ in the 
prediction of repeated implantation failure (RIF). Dotted line represents reference line.

Table 2. Results of receiver-operating characteristic (ROC) curve analysis for the value of CD56+dimNK and 
CD56+dimCD69+NK in the prediction of repeated implantation failure (RIF).

ROC index CD56+dim % CD56+dimCD69+ %

AUC 0.79 0.74

95 % CI for AUC 0.68-0.90 0.61-0.87

P value <0.0001 0.0003

J index 0.43 0.50

Cutt-off criterion >4.63 >1.28

Sensitivity 100.0 86.7

95 % CI for sensitivity 88.4-100.0 69.3-96.2

Specificity 43.3 63.3

95 % CI for specificity 25.5-62.6 43.9-80.1

PPV 63.8 70.3

95 % CI for PPV 48.5-77.3 53.0-84.1

NPV 100.0 82.6

95 % CI for NPV 75.3-100.0 61.2-95.0

P<0.05 is significant

Discussion

The scientific data behind the link between 
peripheral blood natural killer cells and 
implantation failure are differing. The present  
study showed no correlation between number 
of previous failed IVF attempts, ovarian 

stimulation outcome or number of embryos 
transferred and the percentage of CD3-

CD56+dim and CD56+dimCD69+ NK cells. This 
could imply that ovarian hyperstimulation 
does not affect peripheral natural killer cells. 
Similarly, Thum et al. (2004), stated no 
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correlation between increased 
CD56+dimCD69+ NK cells in the peripheral 
blood and these variables.

In this study, no statistical difference 
between the case and control groups regarding 
total lymphocytic percentage was observed. 
However there was an increase in the total 
peripheral CD3-CD56+dim NK cells 
percentages in case group compared to control 
women (mean ± SD= 14±6 and 7.9 ± 5.3, 
respectively with P<0.0001). This coincides 
with the study results of Sacks and his 
colleagues who found thatCD56+dim NK cells 
percentage in women with RIF was elevated 
compared to normal fertile women (mean ± 
SD = 11.33+4.90 and 8.73±5.30, respectively 
with P<0.001) (Sacks et al., 2012)

Mehri et al., 2014 also stated that CD3-

CD56+dim NK cells percentage in women with 
RIF was elevated compared to successful IVF 
group with mean (range) (14.01% (8.50-
22.87%) and 5.95% (4.47-7.82%) for each 
group, respectively with P <0.001). 

In contrast, this finding disagrees with 
Thum et al., 2005 who reported no difference 
in CD56+dim NK cell percentage between 
successful and unsuccessful ICSI patients 
with (P > 0.05). This study was done on 75 
patients of unsuccessful ICSI cycle and 51 
patients of successful ICSI cycle. The mean± 
SD of CD56+dim NK cell percentage were 
(9.7±2.1% and 10.9±2.3% for each group 
respectively). This disagreement with our 
results can be attributed to the difference in 
their control group which included patients 
with successful IVF attempts.

Our study also reported that there was 
significant difference between women with 
RIF and normal fertile control regarding CD3-

CD56+ dim CD69+ NK cells percentages (mean 
± SD= 2.5±1.6 and 1.4±1 respectively with 
P<0.003) which agrees with Sacks and 
colleagues as they reported increase in CD56+ 

dim CD69+ NK cells percentages in women
with RIF compared to normal fertile women 

(mean ± SD = 4.35± 7.88and 2.77± 1.87, 
respectively with P <0.01) (Sacks et al., 2012)

Mehri et al. (2014) agree with our study as 
they reported that percentage of 
CD56+dimCD69+ surface markers of NK cells 
was highly elevated in IVF failure group other 
than successful IVF group with mean (range) 
(1.68% (0.79-8.85%) and 0.25% (0.14-
0.98%) for each group, respectively; P
<0.001). 

However, these results disagrees with
Baczkowski & Kurzawa (2008) who reported 
no difference in CD69+ expression on 
peripheral blood lymphocyte subpopulations 
including T and B and NK cells among fertile 
control group and infertile women who 
achieved and those who did not achieve a 
pregnancy after intracytoplasmic sperm 
injection (ICSI). In their study, pregnant 
women were included within the control 
group instead of non-pregnant healthy women 
as control group.

Our current study showed that CD56+dim

NK and CD56+dim CD69+ NK cells had a 
moderate predictive value as evidenced by an 
area under the ROC (Table 2). Beer et al. 
(1996); Michou et al. (2003) and Sacks et al. 
(2012), stated that women with RIF had 
altered peripheral blood NK cell percentage 
compared with normal fertile control group 
but they also reported that the test had a low 
sensitivity (11%) as many women with RIF 
are likely to have multiple problems or may 
simply be unlucky with embryo genetic 
quality.

In conclusion, the results of the present 
study demonstrated that CD3- CD56+dim NK
and CD3- CD56+dim CD69+ NK percentages 
might be considered as a risk factor associated 
with infertility problems. However, further 
studies with more sample size are needed in 
order to evaluate the use of NK cell 
percentage as a predictor of IVF failure and 
considering treatment option for those 
women. Trials of immune therapy targeting 
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IVF patients with high NK activity should be 
evaluated in future studies.
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CD56dim cells, potent mediators of natural cytotoxicity, have direct contact with chorionic villi at the intervillous space. The manner the developing fetus evades NK cytotoxicity from these cells may determine the pregnancy outcome. CD69 is one of the earliest cell surface activation markers expressed by NK cells. In vitro models demonstrated that activated CD69+ NK cells are capable of lysing trophoblasts. This study aimed to investigate the relation between the percentage of these NK cells in peripheral blood and infertility. The study included two groups, each of 30 women, one with previous implantation failure and a fertile matching control group. CD3-CD56+dim and CD3-CD56+dimCD69+ NK were analyzed by flow cytometry. A higher percentage of CD3-CD56+dim and CD3-CD56+dimCD69+ in the study group than the control group was observed (P=0.0001 and P=0.003, respectively). Fair predictive values were evidenced by ROC curve analysis. We conclude that increase in CD56+dim NK and CD56+dim CD69+ NK cell percentages may be related to infertility problems.


I


nfertility is an increasing medical and social problem. Delayed childbearing exposes couples to increased risk of causes of infertility including endometriosis, pelvic infection, and poor egg and sperm quality. Recurrent implantation failure (RIF) is the failure of implantation of the embryo into the uterine wall following embryo transfer in an Intra Cytoplasmic Sperm Injection (ICSI) cycle. The ‘recurrent’ element is usually defined as three failed ICSI cycles, however this varies among literature and studies undertaken have often limited this definition to at least two failed ICSI (Wang et al., 2009). 


High number of immune cells, such as Natural Killer (NK) cells, regulatory T cells and macrophages, accumulate in decidua during the early phase of gestation and are required for a successful pregnancy.NK cells (a type of lymphocytes) are found in both peripheral blood and the uterine mucosa (Rai et al., 2005).


CD molecules are commonly utilized in cell sorting techniques and cell populations are usually defined as either positive or negative; they control inhibition and activation; proliferation and effector functions (cytotoxicity) and cytokine production. CD56+dim cells are potent mediators of natural cytotoxicity and more cytotoxic than other NK subsets. These cells have direct contact with chorionic villi at the intervillous space (Kwak-Kim et al., 2008). 


CD69 is one of the earliest cell surface activation markers expressed by NK cells and supportive evidence is provided by in vitro models demonstrated that activated CD69+ NK cells are capable of lysing trophoblasts (Avril et al., 2003).


Therefore, this study was conducted to measure the percentage of CD3-CD56+dim and CD3-CD56+dimCD69+ in women with repeated implantation failure undergoing an ICSI cycle, and whether a relation between the percentage of these NK cells in peripheral blood and infertility could be found.


Subjects and Methods

This study is a case control study which was conducted at Ain Shams Maternity Hospital, In Vitro Fertilization (IVF) center during the period from January 2014 to January 2015.  The study included a group of 30 women with history of unexplained infertility and repeated implantation failure in their previous ICSI attempts (the last ICSI attempt was approximately one month before included in the study) and age matched control group of 30 normal, non- pregnant and fertile women. 


Criteria for exclusion from the study included; women with known immunological disease, uterine abnormality (e.g. fibroid), chronic diseases (e.g. diabetes mellitus), previous history of pelvic inflammatory disease (PID), curettage, hydrosalpinx, endometriosis, endocrinological or metabolic disease, gynecological problems (leiomyomas, endometrial polyps, and pelvic adhesion removal), couples with proven cause of infertility as: polycystic ovarian syndrome, thyroid dysfunction, women aged < 20 years old or > 35 years old.


FlowCytometry

Ten ml of venous blood sample was withdrawn from both cases and control groups in heparinized tubes. Specimens were incubated in the dark at room temperature for 15 min, then 1 ml of lysing solution was added and mixed well, to be incubated again in the dark at room temperature for 10 min, centrifuged for 5 min at 2000 rpm (42.48 xg) and the supernatant was discarded. Cells were then washed with phosphate buffer saline (PBS) and the cell pellet was re-suspended in 200- 500 ml PBS. Flow cytometric analysis was performed on the Becton Deckinson FACS caliber flow cytometer using Cell Quest Software (Becton Deckinson). Cells negatively stained for CD3, positively for CD56 were selected and CD69 percentage was analyzed. The results were expressed as the percentage of the positive cells relative to the isotype control (%) and expression or mean fluorescence intensity (MFI) which is defined as the ratio between the MFI of the cells incubated with the tested monoclonal antibodies and the MFI of the cells incubated with isotype matched control.

Ethical Issues

The protocol of our work was reviewed and approved by the ethical committee of the Faculty of Medicine, Ain Shams University. All women gave informed consent according to the Medical Ethical Committee guidelines.


Statistical Methodology

Data were analyzed using IBM© SPSS© Statistics version 22 (IBM© Corp., Armonk, NY, USA) and MedCalc© version 13 (MedCalc© Software bvba, Ostend, Belgium). ROC curve analysis was performed to assess the diagnostic accuracy of the methods used. On-parametric descriptive statistics has been done, where qualitative data has been expressed as frequency and percent.

Results

The mean age between case and control group was matched (mean=34.39 years vs. 31.58 years, respectively). In addition, menstrual cycle length showed no significant difference between cases and control groups (mean ± SD=28.5±1.2 days and 28.3±1.1 days, respectively; P=0.490) which indicates that the whole study population had regular cycles.


The average duration of infertility among the 30 infertile cases was 8.8±2.1 years. Of these, 25 cases (83.3%) had history of 3 failed ICSI attempts whereas 5 patients (16.7%) had history of 4 failed ICSI attempts. Six to eight embryos were transferred in all previous attempts. No relation was found between those variables and CD3- CD56+dim NK % and CD3ˉ CD56+dim CD69+ NK%.


There was no difference in the mean of total lymphocytic percentage among both case and control groups (P > 0.05). However, there was a significant difference between case and control groups regarding CD3- CD56+dim NK mean percentage (P <0.0001). Furthermore, a significant difference between case and control groups regarding CD3- CD56+dim CD69+ NK cells mean percentages was also observed (P=0.003) (Table 1) (Figure 1 & 2).

Table 1. Comparison between case and control groups regarding the mean total lymphocyte percentage (%), CD3- CD56+dim NK % and CD3ˉ CD56+dim CD69+ NK%


		Variable

		Cases†


Mean (Standard Deviation)

		Controls†


Mean (Standard Deviation)

		P value



		Total lymphocyte %

		32.9 (7.9)

		33.5 (8.26)

		NS



		CD3- CD56+dim NK %

		14.0 (6.0)

		7.9 (5.3)

		0.0001



		CD3- CD56+dim CD69+ NK %

		2.5 (1.6)

		1.4 (1.0)

		0.003



		† n=30; P>0.05 is not significant (NS)







Figure 1. Flow cytometry report of a subject included in the study showing forward scattering (FSC) versus side scattering (SSC) with dot blot of: (A) gated lymphocyte population, (L) gated CD3ˉlymphocyte population, (F1) CD56+dim and (F2) CD56+dim CD69-



Figure 2. Flow cytometry report of a subject included in the study showing: FSC versus SSC with dot blots of: (A) gated lymphocyte population, (L) gated CD3ˉlymphocyte population, (F1) CD56+dim and (F2) CD56+dim CD69+.


Our study also revealed that CD56+dim NK percentage had a fair predictive value as evidenced by an area under the ROC curve (AUC) of 0.79. The best cut-off value was a CD56+dim NK percentage >4.63% (Youden index J, 0.43). This had a sensitivity of 100% a specificity of 43.3%, a PPV of 63.8%, and a NPV of 100% (95% CI, 75.3 – 100.0). 


On the other hand, CD56+dim CD69+ NK percentage had a moderate predictive value as evidenced by an AUC of 0.74 which was comparable to random prediction (reference line) with a P-value of <0.0003. The best cut-off value was a CD56+dim CD69+ NK cell percentage >1.28% (Youden index J, 0.50). This had a sensitivity of 86.7%, a specificity of 63.3%, a PPV of 70.3%, and a NPV of 82.6% (Figure 3, table 2). 




Figure 3. Receiver-operating characteristic (ROC) curve for the value of CD56+dim NK and CD56+dimCD69+ in the prediction of repeated implantation failure (RIF). Dotted line represents reference line.

Table 2. Results of receiver-operating characteristic (ROC) curve analysis for the value of CD56+dimNK and CD56+dimCD69+NK in the prediction of repeated implantation failure (RIF).

		ROC index

		CD56+dim %

		CD56+dimCD69+ %



		AUC

		0.79

		0.74



		95 % CI for AUC

		0.68-0.90

		0.61-0.87



		P value

		<0.0001

		0.0003



		J index

		0.43

		0.50



		Cutt-off criterion

		>4.63

		>1.28



		Sensitivity

		100.0

		86.7



		95 % CI for sensitivity

		88.4-100.0

		69.3-96.2



		Specificity

		43.3

		63.3



		95 % CI for specificity

		25.5-62.6

		43.9-80.1



		PPV

		63.8

		70.3



		95 % CI for PPV

		48.5-77.3

		53.0-84.1



		NPV

		100.0

		82.6



		95 % CI for NPV

		75.3-100.0

		61.2-95.0



		P<0.05 is significant





Discussion


The scientific data behind the link between peripheral blood natural killer cells and implantation failure are differing. The present  study showed no correlation between number of previous failed IVF attempts, ovarian stimulation outcome or number of embryos transferred and the percentage of CD3-CD56+dim and CD56+dimCD69+ NK cells. This could imply that ovarian hyperstimulation does not affect peripheral natural killer cells. Similarly, Thum et al. (2004), stated no correlation between increased CD56+dimCD69+ NK cells in the peripheral blood and these variables.


In this study, no statistical difference between the case and control groups regarding total lymphocytic percentage was observed. However there was an increase in the total peripheral CD3-CD56+dim NK cells percentages in case group compared to control women (mean ± SD= 14±6 and 7.9 ± 5.3, respectively with P<0.0001). This coincides with the study results of Sacks and his colleagues who found thatCD56+dim NK cells percentage in women with RIF was elevated compared to normal fertile women (mean ± SD = 11.33+4.90 and 8.73±5.30, respectively with P<0.001) (Sacks et al., 2012)

Mehri et al., 2014 also stated that CD3-CD56+dim NK cells percentage in women with RIF was elevated compared to successful IVF group with mean (range) (14.01% (8.50-22.87%) and 5.95% (4.47-7.82%) for each group, respectively with P <0.001). 


In contrast, this finding disagrees with Thum et al., 2005 who reported no difference in CD56+dim NK cell percentage between successful and unsuccessful ICSI patients with (P > 0.05). This study was done on 75 patients of unsuccessful ICSI cycle and 51 patients of successful ICSI cycle. The mean± SD of CD56+dim NK cell percentage were (9.7±2.1% and 10.9±2.3% for each group respectively). This disagreement with our results can be attributed to the difference in their control group which included patients with successful IVF attempts.


Our study also reported that there was significant difference between women with RIF and normal fertile control regarding CD3- CD56+ dim CD69+ NK cells percentages (mean ± SD= 2.5±1.6 and 1.4±1 respectively with P<0.003) which agrees with Sacks and colleagues as they reported increase in CD56+ dim CD69+ NK cells percentages in women with RIF compared to normal fertile women (mean ± SD = 4.35± 7.88and 2.77± 1.87, respectively with P <0.01) (Sacks et al., 2012)


Mehri et al. (2014) agree with our study as they reported that percentage of CD56+dimCD69+ surface markers of NK cells was highly elevated in IVF failure group other than successful IVF group with mean (range) (1.68% (0.79-8.85%) and 0.25% (0.14- 0.98%) for each group, respectively; P <0.001). 


However, these results disagrees with Baczkowski & Kurzawa (2008) who reported no difference in CD69+ expression on peripheral blood lymphocyte subpopulations including T and B and NK cells among fertile control group and infertile women who achieved and those who did not achieve a pregnancy after intracytoplasmic sperm injection (ICSI). In their study, pregnant women were included within the control group instead of non-pregnant healthy women as control group.


Our current study showed that CD56+dim NK and CD56+dim CD69+ NK cells had a moderate predictive value as evidenced by an area under the ROC (Table 2). Beer et al. (1996); Michou et al. (2003) and Sacks et al. (2012), stated that women with RIF had altered peripheral blood NK cell percentage compared with normal fertile control group but they also reported that the test had a low sensitivity (11%) as many women with RIF are likely to have multiple problems or may simply be unlucky with embryo genetic quality.


In conclusion, the results of the present study demonstrated that CD3- CD56+dim NK and CD3- CD56+dim CD69+ NK percentages might be considered as a risk factor associated with infertility problems. However, further studies with more sample size are needed in order to evaluate the use of NK cell percentage as a predictor of IVF failure and considering treatment option for those women. Trials of immune therapy targeting IVF patients with high NK activity should be evaluated in future studies.
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