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Abstract
Background
The reproductive system and the ovulation process depend heavily on the function of the luteinizing
hormone (LH). The effect of irregular LH concentrations will impact how follicles mature, affect the release
of oocytes, and impact the overall fertility outcomes. This study used clinical data to determine how LH
levels affect the effectiveness of intrauterine insemination (IUI) to improve the assessment of fertility
treatments.

Methods
Eighty women aged 25-40 years were enrolled in this observational study during their IUI treatment from
February to August 2024. Serum testing tracked LH levels from baseline until the middle of the menstrual
cycle for all the participants. We tracked essential data points, such as endometrial thickness, follicular
dimensions, and the timing for the ovulation trigger. The study evaluated clinical pregnancy outcomes while
investigating potential correlations between LH levels and follicle maturity, as well as the effect of LH
measurements on improving the IUI timing. The research used t-tests and Pearson's correlation for
statistical analysis.

Results
Women who experienced mid-cycle LH peaks within the recommended range achieved a clinical pregnancy
rate of 23 (29.1%), which outperformed both low and high LH level groups (p=0.02). The results
demonstrated that a timely LH surge positively correlated with mature follicle formation (r=0.36, p=0.008).
Women who either failed to produce an LH surge or had early LH surges experienced decreased chances of
successful conception.

Conclusion
The success rate of IUI depends heavily on the LH levels of patients. Clinical results for IUI patients can be
improved by monitoring and optimizing LH timing for a better fertility response.
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Keywords: fertility, intrauterine insemination, lh surge, luteinizing hormone, ovulation, pregnancy outcomes,
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Introduction
Intrauterine insemination (IUI), an assisted reproductive method, is performed routinely as it delivers
infertility treatment to couples through an inexpensive, minimally invasive approach [1]. The success of IUI
relies significantly on the clinical accuracy of ovulation timing because reproductive hormones manage this
process through extensive network interactions [2]. The luteinizing hormone (LH) functions as the
regulating hormone which directs ovarian follicle maturation until it starts the ovulation process [3]. The LH
surge functions as the principal determinant of the optimal time window for successful fertilization during
insemination [4].

If the LH is released at the wrong time, it can reduce the likelihood of pregnancy [5]. Experts are actively
researching LH testing as a predictor for the success of IUI, since its clinical value is established [6]. Research
on the dynamic patterns of LH levels and their effect on fertility outcomes will help create better strategies
to enhance the success rates of IUI [7,8].
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In this study, we wanted to assess whether LH hormone measurement, along with its mid-cycle surge,
directly impacts IUI outcomes. This observational study evaluates LH as both an indicator for the timing of
the IUI procedure and a predictor of clinical success by examining reproductive factors with hormonal
assays. Improved hormonal control during fertility treatments in patients can enhance treatment efficacy.

Materials And Methods
We conducted an observational clinical study to evaluate the effects of LH levels on IUI success rates during
fertility treatments. The research was conducted on 80 female patients between 25 and 40 years of age from
February to August 2024. Subjects were enrolled from gynecology outpatient clinics and fertility centers
after obtaining their consent. We included participants who reported more than 12 months of infertility
combined with regular menstrual cycles lasting between 25 to 35 days and non-use of hormonal therapy or
ovulation-inducing drugs for at least three months. The selected participants also did not suffer
from endocrine disorders, autoimmune diseases, or conditions related to reproductive function, and were
neither pregnant nor breastfeeding. 

We divided the participants into separate groups based on their mid-cycle LH levels. We defined the optimal
LH surge value as ≥17 mIU/mL, and it was measured in the mid-cycle samples from the patients within 24 to
36 hours before administering the ovulation trigger. Serum LH measurements below this limit, which surged
before the expected timing, qualified as non-optimal results. We started ovulation when the main follicle
reached 18 mm or more, and then performed IUI 24 to 36 hours after giving the trigger shot.

Data gathered from the patients included basic clinical information such as age, BMI, duration of fertility,
and its specific cause, along with an assessment of the hormonal profile. The participants also underwent
multiple transvaginal ultrasound examinations for the assessment of their ovarian follicles as well as the
thickness of the endometrial tissue. Lastly, laboratory testing for estradiol and progesterone occurred during
the mid-cycle examination. The pregnancy outcomes were checked by performing serum beta-human
chorionic gonadotropin (β-hCG) tests and ultrasound screenings at week six following the embryonic
transfer.

All statistical analyses were performed using IBM SPSS Statistics for Windows, Version 27 (Released 2020;
IBM Corp., Armonk, New York, United States). Quantitative variables were expressed as mean ± standard
deviation (SD). Independent samples t-tests were used to compare continuous variables (e.g., mid-cycle LH
levels, endometrial thickness, percentage of mature follicles) between groups with optimal and non-optimal
LH surges. To assess the relationship between LH levels and follicular maturity, Pearson’s correlation
coefficient was applied. A p-value of <0.05 was considered statistically significant. 

Results
The study analyzed the effect of LH on IUI results through the assessment of 80 women between 25 to 40
years old from different clinics. The test subjects received both hormonal testing and a detailed assessment
of their follicles during their IUI treatment. The average age of the participants was 32.1 (±4.3) years. Table 1
shows the key demographic data and reproductive measurements of the participants, including the follicle
size at baseline.

Variable Mean±SD Range

Age (years) 32.1±4.3 25–40

BMI (kg/m²) 23.9±2.8 19.7–30.1

Baseline LH (mIU/mL) 5.2±1.9 2.1–9.8

Dominant follicle size (mm) 17.4±2.1 14–22

TABLE 1: Baseline demographic and reproductive characteristics of the study population (n=80)
Baseline serum LH levels were measured during days 2–3 of the cycle. Descriptive statistics were used.

BMI: Body Mass Index; LH: Luteinizing hormone; SD: Standard deviation

The LH baseline data demonstrated normal clinical values. A typical pattern of ovulation existed in the study
participants, as demonstrated by their normal endometrial growth and follicle measurements. Table 2
provides information about LH surge timing and magnitude. We used the baseline values as the starting
point for evaluation.
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Parameter Optimal LH surge group (n=36; Mean±SD) Non-optimal LH surge group (n=44; Mean±SD) p-value

Mid-cycle LH (mIU/mL) 18.7±3.5 9.3±4.1 <0.01

Endometrial thickness (mm) 9.2±1.1 8.3±1.3 0.03

Mature follicles (%) 73.5±11.8 61.2±12.4 <0.01

TABLE 2: Characteristics of the luteinizing hormone (LH) surge and the associated outcomes
Optimal LH surge ≥17 mIU/mL measured within 24–36 hours before the ovulation trigger. The LH surge values below this threshold were considered non-
optimal. Independent t-tests were used.

SD: Standard deviation

The results from the Pearson's correlation analysis confirmed that patients who experienced stronger mid-
cycle LH surges achieved higher rates of mature follicle formation with a correlation coefficient of r=0.36
and a significant statistical value of p=0.008. 
The LH surge levels and timing in the women matched the 24- to 36-hour interval, leading to statistically
significant advances in endometrial growth and follicular development. Table 3 shows a comparison of the
values between the pregnant and the non-pregnant groups.

Variable Pregnant group (n=23) Non-pregnant group (n=57) p-value

Mid-cycle LH (mIU/mL) 19.4±3.1 15.2±4.6 0.02

Mature follicles (%) 75.1±9.6 65.7±13.1 0.01

Timing of the ovulation trigger (hrs) 35.3±2.4 38.7±3.1 0.04

TABLE 3: Luteinizing hormone (LH) levels correlated with pregnancy outcomes
Pregnancy was confirmed six weeks after IUI. Serum β-hCG testing and ultrasound were used for detection. Independent t-tests were used.

β-hCG: beta-human chorionic gonadotropin

The participants who became pregnant had elevated mid-cycle LH levels, and showed improved ovarian
follicular maturation. A key factor for IUI success depended on implementing the ovulation triggers at the
optimal time, which were derived by monitoring the LH surge. Statistical analysis confirmed that the LH
function served as a crucial indicator for successful reproductive outcomes.

Discussion
This study examined how mid-cycle LH levels influenced IUI outcomes in women. Our study showed that
properly timed LH release increases the development of follicles and produces ideal endometrial growth
conditions, leading to better pregnancy outcomes. It also demonstrated that mid-cycle LH
measurement provides an accurate prognostic value for IUI success, as it indicates the optimal timing for
initiation of ovulation. An optimal physiological LH surge produced significantly more mature follicles,
coupled with thickened endometrial lining that represented established reproductive health markers [9,10].
These observations correspond with previous studies, which demonstrated that LH was the regulatory
hormone coordinating follicular development along with endometrial maturation [11].

The central role of LH in ovulation becomes apparent through its positive relationship with mature follicle
development and demonstrates its clinical value as a fertility indicator [12]. Pregnancy success rate reached
29.1% among participants who experienced on-time LH surges, and aligns with published research on how
the timing of the LH surge improves conception possibilities [13]. Research findings confirmed how
inadequate or non-existent LH surges decrease the accuracy of the IUI timing, which results in less mature
oocytes and diminished implantation prospects [14]. Research revealed that endometrial thickness stood as
a critical factor for predicting pregnancy outcomes to supplement the data from hormonal and follicular
analysis. A receptive endometrial environment requires hormonal cues from LH and estrogen to function
properly for embryo implantation [15]. The findings of the study proved that the success of assisted
reproduction depends on the collaborative influence between endocrine factors and morphological
parameters [16].
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The results of this observational study supported other experimental research showing that IUI triggered by
an LH surge produces better clinical outcomes than timing based only on observations or hCG
administration. To achieve the best implantation and pregnancy outcomes, scientific evidence indicates that
LH surge detection must coincide with follicular development and endometrial maturity [17]. Current
research shows that inadequate LH monitoring results in missed fertilization time. The combination of the
morphological and hormonal assessment encourages the creation of novel IUI treatment strategies [18]. The
current understanding of hormones and fertility care strengthens the case for using exact hormonal
monitoring in reproductive treatment.

We obtained useful data from this study, but also acknowledge several limitations. The overall validity of
results was limited by the small sample size and the brief observation period. The data on hormonal
dynamics was collected at only two points during the cycle, thereby interrupting the measurement of the
fluctuations during the full cycle. Future studies should perform regular hormone testing over time to assess
whether the LH trigger threshold should be adjusted for different patient groups to improve the timing and
outcomes. 

Conclusions
This study establishes that mid-cycle LH levels are a key predictor for the success of IUI. Optimal LH surges
were significantly associated with mature follicle development, increased endometrial thickness, and higher
pregnancy rates. The precise timing of insemination with distinctive hormonal signals increases the
likelihood of success for patients with unexplained infertility or irregular cycles. The use of personalized
protocols based on LH levels has the potential to significantly improve reproductive results. 

Subsequent research should target refinement of the LH-defined boundaries alongside continuous hormonal
tracking and further customization of the ‘ovulation’ triggers. Incorporating these methods into standard
clinical practice may facilitate the enhancement of clinical and patient satisfaction in assisted reproductive
techniques.
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