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How FSH and LH analogs affect fertility hormone 
results?
Ebru Ersoy, MDa,* , Ataman Gonel, MDb

Abstract 
Infertility is defined as the inability of a couple to achieve pregnancy within a certain period despite regular sexual intercourse. 
With technological advances, infertility treatments have also advanced, and assisted reproductive technologies have become 
increasingly widespread. In this study, the potential interference effects of different gonadotropin preparations used during 
controlled ovarian stimulation in in vitro fertilization treatment on hormone levels were experimentally investigated. The effects of 
urine-derived (menotropin and urofollitropin) and recombinant (folitropin and folitropin + lutropin) gonadotropin preparations on 
the hormone levels were evaluated. Interference effects on follicle-stimulating hormone (FSH), luteinizing hormone (LH), estradiol, 
progesterone, prolactin, testosterone, thyroid-stimulating hormone, free T3, and free T4 hormone levels were analyzed using 
immunoassay techniques. The results showed significant deviations, especially in the FSH and LH tests, whereas the interference 
levels varied among the different preparations. The highest interference was observed in the FSH assays, with deviations reaching 
up to 292,138%. Significant differences were also observed in estradiol and thyroid hormones (free T3 and free T4). These findings 
suggest that gonadotropin drugs containing high concentrations of FSH and LH may interfere with routine immunoassay-based 
hormone tests, leading to errors in clinical interpretation. This study emphasizes the need for careful interpretation of hormone 
assays in patients undergoing in vitro fertilization treatment, and the importance of considering possible interference effects.

Abbreviations: E2 = estradiol, FSH = follicle-stimulating hormone, FT3 = free T3, FT4 = free T4, HMG = human menopausal 
gonadotropin, HP = highly purified, LH = luteinizing hormone, PRL = prolactin, PROG = progesterone, rec = recombinant, TESTO 
= testosterone, TSH = thyroid-stimulating hormone.
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1. Introduction
Infertility is defined as a couple’s inability to achieve preg-
nancy despite regular sexual intercourse for a certain period. 
In line with these technological advances, infertility treatments 
are evolving simultaneously. Assisted reproductive technology 
includes various medical procedures in which oocytes, sperms, 
or embryos are used to achieve fertility or pregnancy. In in vitro 
fertilization treatment, controlled ovarian hyperstimulation is 
used to stimulate the development of multiple follicles. Urinary 
and recombinant gonadotropins are widely used to stimulate 
oocytes. Urinary-derived preparations include menotropins 
(highly purified-human menopausal gonadotropin [HP-HMG]) 
and urofollitropins (highly purified follicle-stimulating hormone 
[HP-FSH]), whereas preparations obtained using recombinant 
techniques include follitropin (recFSH) and follitropin + lutro-
pin (recFSH + recLH) combinations. In the clinical evaluation of 
the woman, the optimal controlled ovarian stimulation proto-
col and dosage were determined by considering factors such as 
age, ovarian reserve status, previous infertility treatment history, 
body mass index, and likely suggestive hormone concentrations.

The alpha subunits of luteinizing hormone (LH), FSH, 
thyroid-stimulating hormone (TSH), and human chorionic 
gonadotropin glycoproteins are identical and consist of 96 
amino acids, whereas the beta subunits differ.[1,2] The complex 
structure of hormone molecules increases their interaction 
with other molecules. Interference from other molecules in 
immunoassays, although rare, can cause inaccurate laboratory 
results, which can significantly affect patient management. 
Interacting molecules include proteins, glycoproteins, immu-
noglobulins, food extracts, and xenobiotics. In immunoassay 
techniques used for measurements, the results of such inter-
actions may appear as measurement errors. Although many 
studies have been conducted on this subject, the interference 
effect of highly concentrated FSH and LH analogs has not yet 
been investigated.

Errors in hormone tests caused by such interactions between 
gonadotropic preparations and hormone levels may lead clini-
cians to different clinical interpretations of infertility treatment 
stages. The aim of this study was to experimentally investigate 
the effects of 4 different drugs: menotropin (HP-HMG), uro-
follitropin (HP-FSH), recombinant follitropin (follitropin), 
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and recombinant follitropin combined with lutropin (folli-
tropin + lutropin), on FSH, LH, estradiol (E2), progesterone 
(PROG), prolactin (PRL), testosterone (TESTO), TSH, free T3 
(FT3), and free T4 (FT4) levels.

2. Materials and methods

2.1. Materials

Control solutions are commercial solutions with a structure 
similar to the blood matrix and are free of other interfering sub-
stances that may be present in human blood. When using patient 
blood, we used a control solution similar to the blood matrix, 
which would not pose a risk, to exclude potential interference 
from food, drugs, or herbal extracts.

“Multichem IA plus (Abbott, Wiesbaden, Germany, lot: 
37109220)” control solution (contains 86 analytes including fer-
tility and thyroid hormones, steroid hormones, cardiac markers, 
anemia markers, therapeutic drugs, adrenal markers, bone metabo-
lism markers and tumor markers) was used in the study. Hormone 
control material (Bio-Rad Lyphochek Immunoassay Plus Control, 
Irvine) was used. The trade names of the drugs were kept confiden-
tial and coded as Drug 1, Drug 2, Drug 3, and Drug 4. Contents:

Drug 1, urofollitropin (HP-FSH) −150 IU FSH analog (1 mL 
lyolifized flk, 1 mL solvent solution, SC).

Drug 2, recombinant follitropin alpha −900 IU FSH analog 
(1.5 mL of injectable solution (SC).

Drug 3, recombinant follitropin alfa combined with lutropin 
alfa −150 IU FSH analog, 75 IU LH analog for injection (1 mL 
lyophilized flk, 1 mL solvent solution, SC).

Drug 4, menotropin (HP-HMG) −75 IU FSH analog, 75 IU 
LH analog (1 mL lyophilized flk, 1 mL solvent solution, SC).

2.2. Measurement devices

Hormone tests were performed by chemiluminescent micropar-
ticle immunoassay using an Abbott Alinity (USA) immunoassay 
autoanalyzer. All tests were calibrated and the control values 
were within acceptable limits.

2.3. Sample preparation

A prespecified amount of aforementioned control solution 
(1800 µL) was mixed with 4 different FSH and LH analogs by 
adding 200 µL of the drugs to 4 different godes. The solutions 
were vortexed for 30 seconds before the study. The obtained 
samples were analyzed using an Abbott Alinity biochemistry 
analyzer (Siemens, Marburg, Germany). The same procedure 
was repeated 3 times, with the addition of distilled water (200 
µL) to the control solution to determine the target value. All 
measurements were repeated 3 times, and the mean values were 
recorded. A bias formula was used to calculate the deviation of 
the results from target values. This study does not require ethics 
committee approval as no blood or tissue samples were used 
and it is an experimental study. The names of the drugs used 
in the routine were not disclosed and were coded as Drug 1, 
Drug 2, Drug 3, and Drug 4. Statistical calculations were per-
formed using Microsoft Excel software (Microsoft® Excel® 
MSO in Microsoft 365, Version 2502; Microsoft Corporation, 
Redmond). In the Bias (%) formula used to calculate devia-
tion rates from the target value, C1 refers to the measurement 
result obtained from the distilled water mixture, and C2 refers 
to the measurement result prepared with the antibody. Bias 
(%) = ((C2 - C1)/C1) × 100.

3. Results
Of the 4 different drugs used in the study, Drug 1 and Drug 
2 were FSH analogs and Drug 3 and Drug 4 were FSH and 

LH analogs. Bias deviation values were calculated according to 
the target values listed in Table 1. The highest bias after Drug 
1 administration was observed in the FSH test (133383%). 
Drug 1 caused a bias of 7.31% in E2. Drug 1 caused deviations 
in other tests (LH, PROG, PRL, TESTO, TSH, FT3, and FT4) 
between −2.03% and 3.88%. The highest deviation from Drug 
2 occurred for FSH (292,138%). Drug 2-induced deviation of 
−13.39% in the FT3 test and 7.61% in the FT4 test, respec-
tively. Other tests (LH, PROG, PRL, TESTO, E2, and TSH) 
deviated by −1.74% to 1.01%. Drug 3 caused a deviation of 
167,449% in the FSH test and 7180% in the LH test. Drug 3 
caused a deviation of −2.08% to 4.79% in other tests (PROG, 
PRL, TESTO, E2, TSH, FT3, and FT4). Drug 4 caused a devi-
ation of 56,851% in the FSH test and 62.90% in the LH test. 
Drug 4 caused a deviation of −2.63% to 5.58% in other tests 
(PROG, PRL, TESTO, E2, TSH, FT3, and FT4).

4. Discussion
In clinical laboratories, hormone tests are routinely performed 
using immunoassay techniques because technologies such as 
liquid chromatography-tandem mass spectrometry are expen-
sive.[3,4] The fact that hormones are large molecules with protein 
and steroid structures makes their analysis difficult, and interfer-
ence problems arise by interacting with other molecules.[5,6] The 
most important negative aspect of this measurement method is 
that the antibodies in the kit may interact with endogenous or 
exogenous molecules in the blood and cause false high or false 
low results. Some studies and case reports have shown that fac-
tors such as heterophile antibodies, rheumatoid factor, herbal 
remedies, paraproteins, carryover, reactive contamination, 
contrast agents, drugs, drug metabolites, supplements, hemo-
lysis, lipemia, and microclots can affect the biochemical test 
results.[7–10] The large size of hormone molecules complicates 
the accuracy of their analysis. Although kit manufacturers have 
conducted research and development studies to produce mono-
clonal antibodies with specific labeling for each molecule, some 
interferants may have affected the results.[11]

The FSH content of the drugs used in this study was 56,851% 
and 292,138% higher than that in normal individuals. The 
amounts of LH were 62.9% and 7180% higher than the target 
values. As such high hormone concentrations are not observed 
in normal individuals, these hormones are not expected to inter-
act with other tests. The fact that menotropin and follitropin 
contain very high levels of FSH and LH increases the possibil-
ity that other hormones may also be affected. Follitropins were 
extracted from human urine samples or were produced using 
recombinant DNA technology. They are composed of 2 glyco-
proteins, alpha and beta subunits. Structural analysis showed 
that although the amino acid sequence of follitropins is identi-
cal to that of the natural human FSH, the oligosaccharide side 
chains may differ. However, this small difference did not affect 
bioactivity.

Although Drug 3 and Drug 4 are menotropins and contain 
the same amount of FSH and LH, the LH content of Drug 4 was 
detected much lower than that of Drug 3. This difference may be 
due to the difference in the molecules obtained due to the pro-
duction technology and their different affinities for the detection 
antibodies. A clinical comparative study showed that patients 
treated with Drug 3 had significantly higher numbers of mature 
and fertilized oocytes, with a non-significantly lower pregnancy 
rate per transfer, than those treated with Drug 4. According to 
that study by Kirshenbaum et al and our clinical experience, 
although there was no significant difference between Drug 3 
and Drug 4 in terms of treatment efficacy, the LH difference 
can be evaluated as the inability of the detection kit to detect 
it.[12] This facilitates the detection of LH in this assay, resulting 
in better results.

The follitropin drug Drug 1 had a positive effect on E2 lev-
els (7.31%). E2 deviated from Drug 2 by −0.68%, Drug 3 by 
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4.79%, and Drug 4 by −1.83%. The fact that Drug 1 caused 
more deviation than the others may require a better interpreta-
tion of the E2 results when using this drug. Falsely high E2 levels 
may partially mask low E2 levels, which negatively affect fertil-
ity. Drug 2 caused a deviation of −13.39% in FT3 and 7.61% 
in FT4 from thyroid hormones. Drugs 1, 3, and 4 caused much 
lower deviation. Drug 2 caused the highest deviation in FSH 
levels. This may be due to the fact that FSH has a much higher 
binding effect than the others. The amount of FSH in Drug 2 
may be attributed to the fact that it exceeded the binding thresh-
old in the FT3 and FT4 kits. This may also be due to differences 
in production technology.

Despite the high concentrations of FSH and LH, the rates of 
interference in PROG, PRL, TESTO, and TSH tests were <4.7%. 
This may be due to the low binding affinity of the detection 
antibodies used in FSH and LH tests.

Webster et al reported erroneously high FSH and LH test 
results because of heterophilic and autoimmune autoantibod-
ies in the blood. High results may also be caused by antibodies 
formed after contact with animals.[13] Although the interference 
effect of heterophilic antibodies has decreased with improved 
kit technology, anti-animal antibodies still interfere with FSH 
and LH levels.[14] In addition, the results may be erroneously 
high in patients with high Macro FSH levels. A guideline pub-
lished in 2021 reported what should be done to achieve the cor-
rect result for macro FSH detection.[5]

A limitation of this study is that it was conducted in vitro. 
The inclusion of patients undergoing in vitro fertilization 
treatment may be inconvenient in terms of ethical approval 
and because of the possibility that the uneasiness it may 
cause in the patient may affect the success of the treatment. 
Molecular interactions in the in vitro environment may also 
produce different results owing to the effect of the thermo-
dynamic properties of the molecule in the in vivo environ-
ment and the binding energy level variations caused by blood 
matrix differences.

5. Conclusion
The possibility that menotropins and follitropins contain very 
high levels of FSH and LH, which may interfere with the routine 
kits, should always be considered. The amounts of drug ingredi-
ents above a certain threshold may be associated with doses that 
could interfere with other kits. We believe that FT3 and FT4 
test results should be interpreted with caution when using drugs 
containing FSH analogs.
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