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ABSTRACT
Objective The objective of this retrospective cohort study 
was to explore the optimal range of the total progressive 
motile sperm count (TPMSC) for live birth in couples 
with varying infertility diagnosis undergoing intrauterine 
insemination (IUI) in a university- affiliated teaching 
hospital.
Methods A total of 2647 couples and 5171 IUI cycles 
were included between January 2015 and December 
2018. Of those, 1542 cycles were performed due to 
unexplained infertility, 1228 cycles due to anovulation, 
1120 cycles due to mild male factor infertility and 122 
cycles due to mild endometriosis. The primary outcome 
measure was live birth rate (LBR). The secondary outcome 
measure was clinical pregnancy rate (CPR).
Results The CPR and LBR were highest in patients with 
a diagnosis of anovulation compared with the other three 
groups of patients. The CPR and LBR in patients with 
unexplained, mild male factor and mild endometriosis 
were comparable. For the patients with mild male factor 
infertility, the CPR with prewash TPMSC of >75.0 M and 
postwash TPMSC of 65.10 M was above 10%, statistically 
significantly higher than other quartiles of TPMSC 
(p<0.05). The LBR with postwash TPMSC of >65.10 M was 
statistically significantly higher than other groups (p<0.05). 
However, in patients with unexplained infertility, the CPR 
and LBR were not statistically different in quartiles of 
TPMSC, being less than 10%. Overall, there was only one 
clinical pregnancy and no live birth in patients >40 years 
of age.
Conclusions In conclusion, the infertility diagnosis plays 
a significant role for the patient undergoing IUI. Thus, the 
anovulatory patients benefitted most from IUI, irrespective 
of TPMSC. For patients with unexplained infertility, TPMSC 
does not affect the success rate of IUI. Overall,female 
patients more than 40 years old should not be referred to 
IUI.

INTRODUCTION
Intrauterine insemination (IUI) is mainly 
indicated for mild male factor infertility, 
unexplained infertility, mild endometriosis as 
well as oligo- ovulation/anovulation. Despite 
its widespread use in daily clinical practice, 
the relatively low clinical pregnancy rate 

(CPR) after IUI is still a matter of debate. The 
large population- based data from the Euro-
pean Society of Human Reproduction and 
Embryology showed a delivery rate per IUI 
cycle of 8.3%,1 and the latest national report 
on ART(Assisted Reproductive Technology) 
status in mainland China showed a delivery 
rate of 10.5% (6.7%–14.3%) per IUI cycle.2 
From the latest observational retrospective 
study, IUI is more cost- effective in deliv-
ering one live birth than IVF(In Vitro Fertil-
ization), and is associated with lower risk of 
maternal and neonatal complications.3 As 
this is a huge data analysis, does IUI perform 
the same in patients with different infertility 
factors? The question to be answered is which 
group of patients will benefit the most from 
IUI treatment?

Male factor infertility is currently 
increasing and the clinical diagnosis is only 
based on semen parameters.4 A recent publi-
cation based on a longitudinal cohort study 
concluded that the prewash total motile sperm 
count (TMSC) had a better correlation with 
the natural conception ongoing pregnancy 
rate than the WHO 2010 classification.5 Thus 
far, only a few studies evaluated the predic-
tive value of the WHO criteria for semen 

Strengths and limitations of this study

 ► This study has a large sample size to explore the in-
trauterine insemination (IUI) success rate in different 
infertility factors.

 ► It is found that the anovulatory patients benefitted 
most from IUI, irrespective of the total progressive 
motile sperm count (TPMSC) of ≥10 M/mL. For the 
unexplained infertile patients, TPMSC has little rela-
tionship with IUI success rate.

 ► This study is a retrospective analysis from a single 
centre, and other factors related with IUI success 
were not considered.
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in infertile couples.5–12 Moreover, insemination motile 
sperm count of more than one million is considered as 
an important predictive parameter in IUI.7 9 Regardless 
of this, there is still insufficient evidence to conclude that 
IUI is effective for mild male factor infertility.13

In another line, unexplained infertility is an unpre-
dictable state without any definitive and demonstrable 
causes of infertility. A common diagnosis of unexplained 
infertility includes normal standard investigations for 
tubal patency, ovulation assessment and semen analysis; 
and unexplained infertility accounts for up to 30% of 
infertility.14 The first- line treatment for the unexplained 
infertile patient is still debated,14–16 and in 2013, the 
National Institute for Health and Clinical Excellence 
guideline recommended IVF for unexplained infertility 
couples who did not conceive spontaneously after 2 years 
of regular unprotected sexual intercourse.17 This recom-
mendation could be considered quite aggressive for 
some patients and physicians, resulting in the fact that 
the guideline is poorly adhered to worldwide.17–19 A few 
studies reported that the duration of infertility, secondary 
infertility and sperm motility were associated with IUI 
success rate7–9 20–26; however, in patients with unexplained 
infertility, as the cost- efficiency between IUI and IVF has 
ever been proved,27 high- quality studies exploring factors 
that determine IUI success in unexplained infertility are 
needed.

In the present analysis, we explored the optimal total 
progressive motile sperm count (TPMSC) for live birth 
rate (LBR) beyond 10% in patients with mild male infer-
tility, unexplained infertility, oligo- ovulation/anovula-
tion, and mild endometriosis.

MATERIALS AND METHODS
Study population
This study is a retrospective cohort study using data from 
our local hospital database. All infertile couples under-
going IUI at the Reproductive Centre, Sun Yat- sen Memo-
rial Hospital of Sun Yat- sen University from January 2015 
to December 2018 were included. Cycles without complete 
information or cancelled IUI cycles were excluded. Infer-
tile couples were considered suitable for IUI, based on a 
semen analysis and patency examination of the fallopian 
tubes. Semen analysis parameters included in the anal-
ysis were obtained on the day of insemination. Couple 
characteristics including age, body mass index (BMI), 
duration of infertility, female baseline follicle- stimulating 
hormone (FSH), prewash and postwash semen concen-
trations, and motile rate were collected. Couples with 
unexplained infertility (ovulatory, normal semen anal-
ysis and with evidence of bilateral patent tubes), anovu-
lation, mild male factor (semen analyses with one only 
of the semen parameters below the normal range refers 
to TSC≥15 M/mL, and PR≥32%, normal morphological 
forms>4%) and mild endometriosis- related infertility 
(diagnosed with mild endometriosis by laparoscopy or 

sole small endometriosis cyst<4 cm) were analysed sepa-
rately. The primary outcome was LBR.

Patient and public involvement
No patient was involved in this retrospective analysis of 
data.

Semen preparation
After 3–7 days of abstinence, the semen was collected 
about 2 hours before insemination. Semen was examined 
according to the WHO guidelines (the fifth edition)28 
and prepared using the density- gradient centrifugation 
method. The details are as follows: (1) use two liquids, 
SpermGrade and SpermRinse, to prepare a gradient 
solution containing 90% SpermGrade and 45% Sper-
mGrade in advance; (2) the gradient solution is equili-
brated to room temperature; (3) using a sterile Pasteur 
pipette, add 1.0–2.0 mL of 90% gradient liquid to the 
sterile, sharp- bottomed centrifuge tube as the ‘lower layer 
liquid’ according to the volume of the semen, and gently 
add an equal volume of 45% gradient liquid above the 
liquid surface as the ‘upper layer liquid’; (4) suction the 
completely liquefied semen with a sterile Pasteur pipette 
and slowly add it to a 15 mL conical centrifuge tube with 
gradient centrifugal fluid, and centrifuge at 500 g for 
15 min; (5) discard the supernatant, add the precipitate to 
2 mL G- IVFTM PLUS fertilization fluid(Vitrolife,Sweden), 
and centrifuge at 200 g for 4–10 min; and (6) aspirate the 
supernatant and leave 0.5 mL of sperm suspension for IUI 
use. The insemination was carried out by physicians, only.

The prewash TPMSC was calculated by multiplying the 
total volume and sperm concentration by the progressive 
motility percentage. The postwash TPMSC was deter-
mined by multiplying 0.5 mL for insemination and sperm 
concentration by the progressive motility percentage. 
Morphology was not used for calculations and analysis.

IUI treatment
Ovarian stimulation protocol
If the patient had an irregular or anovulatory menstrual 
cycle, the ovarian stimulation cycle was preferred. Ovarian 
stimulation protocols included clomiphene citrate (CC; 
CodalSynto, Cyprus), CC in combination with gonado-
tropins, letrozole (Hengrui Medicine, China), letrozole 
in combination with gonadotropins, or gonadotropins 
only. Treatment with CC, letrozole or gonadotropins 
alone started on the fifth day of the cycle for a total of 
5 days. Treatment with gonadotropins, in combination 
with CC or letrozole, started after completion of the 
oral agents and continued until the desired follicular 
response. A urine LH (Luteinizing Hormone) test was 
performed daily by the patient once the dominant follicle 
reached 14 mm in diameter. Insemination was performed 
either on the urine LH test- positive day or on the day 
after trigger with HCG 5000–10 000 U (uHCG(urinary 
Human Chorionic Gonadotropin), Livzon, China, or 
rHCG(recombinant Human Chorionic Gonadotropin), 
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Merck,USA) in patients with urine LH- negative testing, 
once the dominant follicle reached a size of 18 mm.

The goal for all patients with IUI was one to three domi-
nant follicles (diameter ≥14 mm). Most cycles had one to 
two dominant follicles; very few cases had three dominant 
follicles. If the number of dominant follicles was more 
than three, the cycles were cancelled or converted to IVF.

Natural cycle
If the patient had a regular menstrual cycle and under-
went her first cycle, natural cycle IUI was preferred. Ultra-
sound monitoring started on the 10–12th day, combined 
with urine LH testing once the dominant follicle reached 
14 mm in diameter. When the diameter of the dominant 
follicle reached 18 mm, IUI was performed on the urine 
LH test- positive day or the day after trigger with Human 
Chorionic Gonadotropin 5000–10 000 U in patients with 
urine LH- negative testing.

Insemination
A soft catheter was used for insemination and the patient 
had bed rest for 30 min after the IUI procedure. About 
2 days later, ovulation was confirmed by transvaginal 
ultrasound, followed by oral dydrogesterone supplemen-
tation (Duphaston, Abbott Healthcare, USA) 10 mg two 
times per day for 2 weeks until a urine pregnancy test was 
performed.

Measurements
Baseline characteristics such as age, duration of infertility, 
BMI, female baseline FSH and the semen parameters of 
prewash and postwash were analysed.

Reproductive outcomes
Clinical pregnancy was defined by transvaginal ultrasono-
graphic visualisation of one or more gestational sacs or 
definitive clinical signs of pregnancy. Clinical pregnancy 
also included ectopic pregnancy. Live birth was defined as 
a viable delivery beyond 28 weeks’ gestation.

Statistical analysis
All data were tested by one sample Kolmogorov–Smirnov 
test to confirm normality. Categorical variables were 
assessed by χ2 test or Fisher’s exact test as appropriate. 
Non- normality distribution data was analysed by a non- 
parametric test (Mann- Whitney U test and Kruskal- Wallis 
test) such as age and TPMSC. Binary logistic regression 
was performed to gain associated factors with live birth. 
Receiver operating characteristic (ROC) curves were 
calculated to determine the predictive value between 
prewash/postwash TPMSC and the clinical pregnancy 
and live birth. A p value of <0.05 was considered statis-
tically significant. IBM SPSS Statistics V.22 was used to 
analyse data.

RESULTS
A total of 5361 IUI cycles, all homologous inseminations, 
were included in the analysis. Of those, a total of 133 

cycles were excluded, including 69 cycles converted to 
IVF due to multifollicular development (more than three 
dominant follicles), 5 couples (cycles) who refused to 
undergo insemination due to poor postwash TPMSC and 
51 cycles in which the man could not provide an ejacu-
late on the IUI day; moreover, eight cycles were cancelled 
due to other factors such as fever. Finally, 57 cycles were 
excluded due to incomplete data. Finally, a total cohort of 
5171 IUI cycles performed in 2647 couples was included 
for analysis. According to the infertility diagnosis, there 
were 1542 cycles (29.8%) of unexplained infertility, 1228 
cycles (23.7%) of anovulation and 122 cycles (2.4%) of 
mild endometriosis and 1120 cycles (21.7%) of mild male 
factor. To obtain as ‘clean’ as possible a sample size, 1159 
cycles (22.4%) with other factors such as multiple factors, 
mild pelvic (mild adhesions during laparoscopy) and 
tubal factors were not included in this study.

Baseline characteristics
The baseline characteristics of recruited couples are 
shown in table 1. The median age in couples with unex-
plained infertility or mild male factor infertility was 
statistically significantly higher than that of anovulatory 
couples (female age: 31 vs 29, p≤0.001; male age: 33 vs 
32, p≤0.001). Moreover, the female BMI was significantly 
higher in patients with anovulation factor infertility.

Prewash and postwash TPMSC
The prewash and postwash TPMSCs were statistically 
lower in patients with mild male factor than patients with 
unexplained infertility (36 M vs 60 M, 34.76 M vs 54 M; 
p≤0.001). The CPR and LBR were highest in patients with 
anovulation compared with the other three groups. In 
contrast, the CPR and LBR in patients with unexplained, 
mild male factor and mild endometriosis were compa-
rable (see table 1). Overall, the live birth rate per cycle 
was 8.5% (342/4003). For women >40 years of age, there 
was only one pregnancy in 78 cycles (CPR 1.3%) and no 
live birth.

Reproductive outcomes
To explore the possible role of prewash and postwash 
TPMSC in patients with different infertility diagnosis, 
the quartiles of TPMSC and, accordingly, CPR and LBR 
are shown in figure 1. It appears that the CPR and LBR 
in unexplained infertility are not statistically correlated 
with the prewash and postwash TPMSC. Importantly, the 
CPR and LBR in patients with unexplained infertility are 
not higher than 10%. Patients with anovulation factor 
benefitted most from IUI, the CPR and LBR being higher 
than 10%, and not associated with prewash and postwash 
TPMSCs.

For mild male factor infertility, the CPRs with prewash 
TPMSC>75 M and postwash TPMSC>65.10 M were above 
10%, statistically significantly higher than other quartiles 
of TPMSC (p<0.05). The LBR in postwash TPMSC>65.10 
M was statistically significantly higher than other quar-
tiles (p<0.05). In patients with mild endometriosis, the 
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Table 1 Characteristics, CPR and LBR in IUI

Items Unexplained infertility Anovulation factor Mild endometriosis Mild male factor P value

Cycles, n (%) 1542 (29.8) 1228 (23.7) 122 (2.4) 1120 (21.7)

Female age (years) 31 (29–34) 29 (27–32) 30 (28–33) 31 (29–34) <0.001

Male age (years) 33 (30–36) 32 (29–35) 33.0 (29.7–35.2) 33 (30–37) <0.001

Duration of infertility (years) 3 (2–5) 3 (2–5) 3 (2–5) 3 (2–5) <0.001

Female baseline FSH (U/L) 7.34 (6.26–8.67) 6.8 (5.78–8.04) 7.08 (5.94–8.91) 7.36 (6.22–8.71) <0.001

Female BMI (kg/m2) 20.65 (19.0–22.5) 22.0 (19.9–24.7) 19.95 (18.22–21.50) 20.5 (18.7–22.2) <0.001

Male BMI (kg/m2) 23.5 (21.4–25.7) 23.7 (21.5–25.9) 23.65 (21.30–25.52) 23.5 (21.3–26.0) 0.973

Prewash TPMSC (M) 60 (30–108) 54.2 (25.7– 97.3) 54 (30–90) 36 (15–75) <0.001

Postwash TPMSC (M) 54 (27–90) 49.8 (26.1–84.7) 54 (27–81) 34.76 (11.25–65.10) <0.001

CPR, % (n) 8.0 (124) 18.0 (221) 7.4 (9) 8.4 (94) <0.001

LBR, % (n) 5.4 (83/1538) 14.5 (177/1224) 6.6 (8/122) 6.6 (74/1119) <0.001

Kruskal- Wallis test were used for non- normality distribution data, results expressed as median (quartile range).
BMI, body mass index; CPR, clinical pregnancy rate; FSH, follicle- stimulating hormone; IUI, intrauterine insemination; LBR, live birth rate; 
TPMSC, total progressive motile sperm count.

Figure 1 CPR and LBR in quartiles of prewash and postwash TPMSC according to groups with different infertility factors. (A–
D) CPRs and LBRs in different quartile groups of prewash TPMSC. (E–H) showed the CPR and LBR in different quartiles groups 
of postwash TPMSC. The blue bars represent the CPR. The orange bar represents LBR. CPR, clinical pregnancy rate; LBR, live 
birth rate; TPMSC, total progressive motile sperm count.
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CPR and LBR with prewash TPMSC>90 M and post-
wash TPMSC>54 M were above 10%—higher than other 
groups—but without being statistically significant.

The live birth cycles were compared with non- live 
birth cycles in mild male infertility couples. We found 
the female age, male age and postwash TPMSC were 
significantly different in live birth cycles (table 2). After 
adjusting for the age of the couple, binary multivariate 

logistic regression showed that postwash TPMSC was 
statistically associated with live birth in patients with mild 
male factor infertility, despite the OR (1.010, 95% CI 
1.002 to 1.017; p=0.012) being very low (see table 3).

A ROC cure was performed in patients with mild 
male factor infertility to explore the predictive value of 
prewash and postwash TPMSCs in clinical pregnancy and 
live birth. It proves that postwash TPMSC was better than 
prewash TPMSC to predict clinical pregnancy and live 
birth according to the area under the curve (CP: 0.621, 
95% CI 0.564 to 0.677, vs 0.578, 95% CI 0.520 to 0.635; 
LB: 0.605, 95% CI 0.543 to 0.667, vs 0.565, 95% CI 0.502 
to 0.628). Based on the Youden index, the cut- off of post-
wash TPMSC was 55.40 M for clinical pregnancy and 15.37 
M for live birth, and the predictive sensitivity was 50% and 
86.5%, 71% and 31% in specificity (see figure 2).

DISCUSSION
In this large analysis, we found that for patients with mild 
male factor infertility, with prewash TPMSC>75.0 M and 
postwash TPMSC>65.10 M, the CPR was above 10% and 
LBR reached the reported average level. In patients with 
unexplained infertility, the CPR and LBR were less than 
10%, and in the patients with anovulation infertility, the 
CPR and LBR were highest (beyond 10%) in IUI cycles 
regardless of TPMSC. Overall, the LBR (8.5%) was consis-
tent with the previous reported level, and there was only 
one clinical pregnancy and no live births in women aged 
>40 years.

Table 2 Comparison of characteristics between live birth 
and non- live birth cycles in mild male infertility couples

  Live birth cycles
Non- live birth 
cycles

P 
value

Cycles, n (%) 74 1045

Female age (years) 30.39±3.29 31.47±4.02 0.025

Male age (years) 32.62±3.78 33.71±4.70 0.02

Duration of 
infertility (years)

3.40±2.10 3.58±2.10 0.469

Female baseline 
FSH (U/L)

7.30±2.43 7.66±2.22 0.19

Female BMI (kg/
m2)

21.09±2.43 20.65±2.57 0.16

Male BMI (kg/m2) 24.86±3.80 25.50±5.12 0.922

Prewash TPMSC 
(M)

48 (20–90) 36(15–75) 0.063

Postwash TPMSC 
M)

46.5 (19.65–83.70) 32.55 (10.23– 63.0) 0.002

BMI, body mass index; FSH, follicle- stimulating hormone; TPMSC, 
total progressive motile sperm count.

Table 3 Binary multivariate logistic regression of characteristics associated with live birth

  

Unexplained infertility

P value

Anovulation factor

P value

Mild male factor infertility

P valueOR (95% CI) OR (95% CI) OR (95% CI)

Female age (years) 0.973 (0.856 to 1.108) 0.68 0.944 (0.865 to 1.031) 0.2 0.907 (0.791 to 1.040) 0.16

  ≤30 2.768 (0.473 to 16.217) 0.26 0.603 (0.103 to 3.514) 0.57 1.783 (0.152 to 20.926) 0.65

  >30, ≤37 2.985 (0.758 to 11.755) 0.12 0.805 (0.166 to 3.913) 0.79 2.752 (0.319 to 23.784) 0.36

  >37 1 0.24 1 0.62 1 0.29

Male age (years) 1.062 (1.000 to 1.128) 0.05 0.949 (0.896 to 1.006) 0.08 0.986 (0.909 to 1.070) 0.74

Duration of infertility (years) 1.002 (0.797 to 1.261) 0.98 1.045 (0.862 to 1.266) 0.66 0.977 (0.719 to 1.326) 0.88

  ≤3 1.363 (0.347 to 5.344) 0.66 2.578 (0.859 to 7.733) 0.09 1.098 (0.201 to 6.009) 0.91

  >3, ≤5 1.238 (0.452 to 3.386) 0.68 1.852 (0.837 to 4.098) 0.13 0.973 (0.299 to 3.162) 0.96

  >5 1 0.9 1 0.24 1 0.96

Female baseline FSH (U/L) 1.021 (0.873 to 1.194) 0.8 0.942 (0.844 to 1.052) 0.29 0.878 (0.745 to 1.034) 0.12

  ≤10 0.891 (0.062 to 12.913) 0.93 0.260 (0.018 to 3.848) 0.33 0.147 (0.009 to 2.490) 0.18

  >10, ≤15 0.731 (0.067 to 8.042) 0.8 0.457 (0.035 to 5.893) 0.55 0.239 (0.019 to 3.036) 0.27

  >15 1 0.91 1 0.42 1 0.4

Female BMI (kg/m2) 1.099 (0.960 to 1.258) 0.17 1.014 (0.922 to 1.115) 0.77 1.154 (1.011 to 1.316) 0.03

Male BMI (kg/m2) 1.044 (0.979 to 1.112) 0.19 1.005 (0.991 to 1.020) 0.49 0.999 (0.994 to 1.005) 0.83

Prewash TPMSC (M) 0.998 (0.993 to 1.004) 0.55 1.002 (0.999 to 1.004) 0.16 0.995 (0.987 to 1.002) 0.15

Postwash TPMSC (M) 1.005 (0.998 to 1.012) 0.14 1.000 (0.998 to 1.001) 0.7 1.010 (1.002 to 1.017) 0.01

BMI, body mass index; FSH, follicle- stimulating hormone; TPMSC, total progressive motile sperm count.
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Unexplained infertility, mild male factor and ovulation 
disorders are the main causes of infertility referred to IUI 
treatment. Transferring high- quality and quantity motile 
sperms into the uterine cavity is the main goal of an IUI 
procedure. Until now, only a few studies explored the 
relationship between TMSC and unexplained infertility 
and mild male factor infertility in IUI.21 22

IUI increasing the concentration of motile sperms 
in the uterus is a prevalent procedure as a low- cost and 
less invasive approach for infertile couples, and it has 
been reported that the CPR of IUI varies between 8% 
and 22%,1 29 mainly due to different infertility factors. 
In a previous study on IUI in the Netherlands, patient 
characteristics ‘diagnosis’ and ‘female age’ determined 
the outcome variation. The authors proposed that the 
identification of a suitable patient population in IUI is 
important to tailor interventions which might improve 
the results of IUI.30 Our results corroborate this statement 
as patients with oligo- ovulation/anovulation benefitted 
most from IUI, and patients with unexplained infertility 
had the poorest results after IUI.

Treatment of unexplained infertility theoretically is 
difficult. Isa et al showed that the CPR in cases of unex-
plained infertility was 8.45%.20 However, others concluded 
that IUI can be performed as first- line treatment in unex-
plained infertility, providing an acceptable pregnancy 
rate (>10%).22 Moreover, Ashrafi et al, in primary infertile 
patients with less than 5 years of infertility and an insem-
inated motile sperm count of >30 million, reported23 a 
CPR per cycle of 19.9%.20 23 In contrast, from our analysis, 
it seems that the efficacy of IUI in unexplained infertility 
is quite limited, as the CPR and LBR were less than 10% 
per cycle.

Until now, no consensus exists regarding the semen 
parameters for IUI. Some authors define the concen-
tration as sperm concentration per millilitre or as the 
prewash total number of motile sperm or as postwash total 
number of motile sperm.5 6 11 12 31 32 It has been reported 
that pregnancy rates are lower if the total motile sperm 
count in the ejaculate is less than 10 million.33 The lower 
limit ranges from 3 million motile sperms to 5 million–10 
million for insemination.

The intention of the present analysis based on a large 
sample size was to explore the optimal range in different 
infertility diagnoses. TPMSC cannot be solely taken as a 
predictor in clinical pregnancy. Interestingly, it was reported 
that in mild male factor infertility, postwash TPMSC is closely 
associated with clinical pregnancy and LBR. We conclude that 
prewash TPMSC>75 M and postwash TPMSC>65.10 M result 
in an acceptable CPR and LBR in mild male factor infertility. 
From the reported semen analyses of consecutive semen 
samples, consecutive ejaculates can be used to improve the 
semen quality in IUI cycles.34

Female age is an independent factor for clinical pregnancy 
and live birth, although a study by Isa et al found no asso-
ciation between pregnancy rate and age.20 However, many 
studies have reported a significant decrease in CPR beyond 
the age of 40 years, with reported live births being as low 
as 1.4%.35 36 It is reported that pregnancy rates decreased 
after women aged 30 years and significantly decreased after 
women aged 40 years.23 According to their analysis, no IUI 
should be suggested to women older than 40 years. Due to 
the relatively small sample size of women older than 40 years 
we cannot set firm conclusions from our data set.

In future, it would be helpful and practical for couples 
and clinicians if a prediction model for IUI could be made. 

Figure 2 ROC curve of prewash and postwash TPMSCs with clinical pregnancy and live birth in mild male factor infertility. (A) 
Prewash TPMSC: AUC 0.578, 95% CI 0.520 to 0.635, p=0.012; postwash TPMSC AUC 0.621, 95% CI 0.564 to 0.677, p<0.001. 
When postwash TPMSC was 55.40 M, it can predict clnical pregnancy with a sensitivity of 50% and a specificity of 71%. (B) 
Prewash TPMSC: AUC 0.565, 95% CI 0.502 to 0.628, p=0.063; postwash TPMSC AUC 0.605, 95% CI 0.543 to 0.667, p=0.002. 
When postwash TPMSC was 15.37 M, it can predict live birth with a sensitivity of 86.5% and a specificity of 31.0%. AUC, area 
under the curve; ROC, receiver operating characteristic; TPMSC, total progressive motile sperm count.
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Through the ROC curve and logistic regression analysis in 
our study, prewash and postwash TPMSCs independently 
were poor indicators for LBR. However, in separate patients 
with mild male factor infertility, the postwash TPMSC showed 
a moderate power to predict CPR.

The limitation of the present study is its retrospective 
nature, and other factors influencing the IUI success rate 
are not considered. Moreover, although semen analyses did 
not change during recent years, the data from a single centre 
may not be directly applicable to other settings and areas of 
the world.

In conclusion, based on couple characteristics like age, 
infertility factors, TPMSC and previous postwash TPMSC, the 
IUI treatment plan needs to be individualised. We suggest 
IUI should be provided mainly for patients with ovulation 
disorders. For patients with unexplained infertility, TPMSC 
has little impact, and the benefit from IUI treatment may 
be very limited. For patients with mild male factor infertility, 
the TPMSC should be taken into account for the outcome. 
Overall, in couples with female age more than 40 years, IUI 
should not be performed.
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