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Abstract
Ovarian stimulation is one of the fundamental pillars on which the treatment of in 
vitro fertilization is based. The biopharmaceutical company Ferring has proposed 
the posology of recombinant FSH in an individualized manner according to the 
levels of anti-Mulleriana hormone in blood and body weight. Our study aims to 
know the precision and accuracy of the Roche Diagnostics AMH Plus test. The 
results reflect a relative bias of 0.99% for a low level and 0.79% for a high serum 
AMH level while the coefficient of variation is 2.00% and 1.59%, respectively. It 
is demonstrated that Roche's Elecsys AMH Plus immunoassay provides accurate, 
reliable and robust measurement of AMH levels.
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Introduction
Ovarian stimulation is one of the fundamental pillars on which 
the treatment of in vitro fertilization is based. However, it is not 
yet fully clear what parameters can help us achieve an adequate 
ovarian response [1-3]. The anti-Mülleriana hormone (AMH) has 
been proposed by several authors as a useful indicator when 
predicting the ovarian response, as well as being a marker that 
can guide as to the dose of gonadotropins is concerned [4].

In this sense, the biopharmaceutical company Ferring has 
proposed the posology of recombinant FSH in an individualized 
manner for each patient referred be Nyboe et al., and Buur et al., 
[5,6] with the aim of obtaining an ovarian response associated 
with a favorable efficacy/safety profile, managing to recover 
an adequate number of oocytes and reducing the necessary 
interventions to prevent ovarian hyperstimulation syndrome 
(OHSS).

The safety and efficacy of such treatment with recombinant 
follicle-stimulating hormone (Follitropin delta from Ferring 
Pharmaceuticals-REKOVELLE®) is based on the accuracy of the 
results of the Elecsys AMH Plus immunoassay [7].

Objective
To know the precision and accuracy of the AMH Plus test of Roche 
Diagnostics in the analytical process of our laboratory, ensuring 
the reliability of the results and its possible applicability in the 
individualized dosage of recombinant FSH gonadotropin.

Materials and Methods
The cobas 6000 analyzer (Roche Diagnostics) uses a sandwich 
test with a total duration of 18 minutes, consisting of: 

a) A first incubation of 50 µL of sample with an anti-AMH 
biotinylated monoclonal antibody and an anti-AMH 
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monoclonal antibody marked with ruthenium kalate 
forming a sandwich complex.

b) A second incubation, in which after incorporating the 
streptavidin-coated microparticles, the complex formed is 
fixed to the solid phase by interaction between biotin and 
streptavidin. 

c) The reaction mixture is transferred to the measuring cell 
where, by magnetism, the microparticles are fixed to 
the surface of the electrode. Applying a defined electric 
current produces a chemiluminescent reaction whose 
emission of light is measured with a photomultiplier and 

d) The results are determined by a calibration curve generated 
specifically for the instrument from a calibration at 2 
points and a master curve provided by the bar code of the 
reagent or the electronic barcode.

The reagent to be evaluated is AMH plus from Roche Diagnostics. 
It is composed of streptavidin-coated microparticles (M), mouse 
anti-AMH monoclonal biotinylated antibodies (R1) and mouse 
anti-mouse AMAM monoclonal antibody labeled with ruthenium 
(R2) chelate.

In our study, we performed the measurement of 2 control 
samples (PC1 and PC2 from Roche Diagnostics) in duplicate 
for 10 consecutive days and after two calibrations within the 
period of the experiment (day 1 and day 5). To this end, a 
control of each level was reconstituted and aliquoted for daily 
measurement, keeping said aliquots at -20°C until processing. 
The results obtained are expressed in nanograms per milliliter. 
Subsequently, we calculated the mean (X [ng/mL]) and standard 
deviation (SD [ng/mL]) for PC1 and PC2, relative bias (oRB [%]) 
and the imprecision (oCV [%]) of the immunoassay performance 
Elecsys AMH Plus 3. 

Relative bias is calculated using the formula:

(Average value PC1 or PC2 - Target value PC1)/Target value PC1 
or PC2=oRB% PC1 or PC2. 

The inaccuracy is calculated using the formula: 

(SD PC1 or PC2/Average value PC1 or PC2) × 100=oCV% PC1 or 
PC2.

Results
The results of the daily measurements are shown in Table 1. 

The average obtained is 1.00 ng/mL for PC1 and 5.03 ng/mL for 
PC2. The observed standard deviation is 0.02 ng/mL and 0.08 ng/
mL, respectively.

The relative bias obtained is 0.99% for PC1 and 0.79% for PC2 
while the coefficient of variation is 2.00% and 1.59%, respectively 
(Table 2 and Figure 1).

Valor tarjet PC nivel 1(ng/mL) PC nivel 2(ng/mL)

Day 1
Run 1 1.01 5.07
Run 2 1.02 5.11

Day 2
Run 1 1.03 5.11
Run 2 1.01 5.06

Day 3
Run 1 1.02 5.09
Run 2 1.03 5.10

Day4
Run 1 0.99 4.99
Run 2 0.99 4.96

Day 5
Run 1 1.01 5.12
Run 2 1.02 5.16

Day 6
Run 1 1.00 5.04
Run 2 1.00 4.96

Day 7
Run 1 1.00 5.07
Run 2 1.01 5.04

Day 8
Run 1 0.98 4.95
Run 2 0.98 4.95

Day 9
Run 1 0.98 4.92
Run 2 0.98 4.91

Day 10
Run 1 0.98 4.94
Run 2 0.99 4.95

Table 1 Results daily measurements PC1 and PC2 CH4+O2+M (M=Fe, Co, 
Ni, Ru, Rh, Pd, Os, Ir, Pt) compounds.

Result Valor tarjet
(ng/mL)

Valor medium ± DS
(ng/mL)

PC nivel 1 1.01 1.00 ± 0.02
PC nivel 2 5.07 5.03 ± 0.08

Relative bias
PC1 (%) PC2 (%)

0.99 0.79

Coefficient of variation
PC1 (%) PC2 (%)

2.00 1.59

Table 2 Total results PC1 and PC2.

Figure 1 Graphic representation PC1 (x)y PC2 (x).

Discussion 
REKOVELLE® is the first recombinant FSH (rFSH) derived from a 
human cell line and is the first treatment that is administered with 
an individualized dosage regimen [5,6,8,9]. The individualized 
dosing regimen is based on the levels of the woman's serum anti-
bilirubin hormone and her body weight. With these parameters, 
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a specific daily dose is determined for each patient from the 
beginning of the assisted reproduction cycle.

CE approval of REKOVELLE® is based on a comprehensive 
clinical data package that includes the results of the ESTHER 
Phase 3 trials (evidence-based stimulation test with human 
rFSH in Europe and Rest of the world). The data show that the 
individualized treatment with REKOVELLE® (follitropin delta), 
compared with the conventional rFSH treatment (follitropin alfa), 
had similar results in terms of pregnancy rates and implantation 
rates in progress. Patients receiving REKOVELLE® also achieved 
optimal oocyte performance (8-14 oocytes) more frequently 
than those receiving conventional rFSH treatment, with few 
clinically relevant cases of poor and excessive ovarian response. 
In addition, ovarian hyperstimulation syndrome (OHSS) and/or 

preventive OHS interventions occurred less frequently (p<0.05) 
in women who received REKOVELLE® than women who received 
conventional rFSH treatment.

Conclusion
In our study it was demonstrated that the Elecsys AMH Plus 
immunoassay from Roche [7] provides an accurate, reliable 
and robust measurement of AMH levels. After using the basic 
implementation instructions, it is observed that the performance 
of the test within our laboratory is within the green section; that 
is, oRB [%] less than 6% and oCV [%] less than 5%. Therefore, 
we conclude that this trial is appropriate for routine clinical 
use, helping to establish the individual daily dose of FSH delta 
in combination with body weight in women who undergo a 
program of assisted reproduction techniques.
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