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Abstract

Sugammadex is a steroid binder and can potentially bind the estrogens and progestins contained 

within hormonal contraception. Therefore, the FDA label for sugammadex contains a drug­

drug interaction warning between this medication and hormonal contraception, advising that 

women taking hormonal contraception use a back-up contraceptive method or abstinence for 

seven days after exposure to sugammadex. However, given concerns that this warning may 

not be appropriately provided to at-risk patients, we conducted a retrospective chart review 

to identify women administered sugammadex while using hormonal contraception to identify 

documented counseling on this drug-drug interaction prior to implementation of a formalized 

counseling process. We reviewed 1000 randomly selected charts from the University of Colorado 

Hospital between January 2016 and December 2017. We identified 134 women using hormonal 

contraception at the time of sugammadex exposure; only one patient (0.7%, 95% CI 0.0, 4.1) had 

documented counseling. One patient had an unintended pregnancy within the same cycle as her 

exposure to sugammadex. Improved counseling processes are needed to avoid unnecessary risk for 

unintended pregnancies.
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Introduction

Reproductive aged women undergoing surgery not only face the routine risks and obstacles, 

but must also contend with managing their contraception in the pre and post-operative 

periods. A little less than half of all unintended pregnancies occur in women using 

contraception with the most commonly used hormonal contraceptive method in the US 

(combined hormonal contraceptive pills) having a failure rate of 7% in the general 
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population [1–3]. Potential pre-operative causes of contraceptive failures include missing 

pills, stopping hormonal contraceptives per surgical team preference, and now sugammadex. 

In 2015, sugammadex (Bridion®, Merck & Co., Whitehouse Station NJ) was approved by 

the Food and Drug Administration (FDA) as a new method of reversing neuromuscular 

blockade at the time of surgery [4,5]. The FDA label for sugammadex contains a 

drug-drug interaction warning between this medication and hormonal contraception [4,6]. 

Sugammadex is a steroid binder and can potentially bind the estrogens and progestins 

contained within hormonal contraception. This can lead to increased clearance of these 

steroid hormones and the FDA label specifically mentions the binding and lowering of 

plasma progesterone concentrations [6,7]. The label advises that women taking hormonal 

contraception use a back-up contraceptive method or abstinence for 7 days after exposure to 

sugammadex [7].

Despite this advisory, the questions of who should be counseling women about this 

drug-drug interaction and how counseling should be done remain unanswered [8,9]. As 

anesthesiologists administer sugammadex, the counseling responsibility may reasonably 

fall to them, but the surgeons that reconcile medications pre- and post-operatively are 

not necessarily exempt from addressing this drug-drug interaction. Some institutions have 

implemented an official consent form for this drug-drug interaction that all women must sign 

prior to surgery and at least one institution in the US (University of Michigan) has a publicly 

available post-operative discharge instruction sheet to educate patients on this drug-drug 

interaction [8–10]. However, many institutions have not developed a formalized process to 

address this counseling requirement and it is unknown if anesthesiologists or surgeons take 

personal initiative to provide this counseling without a formalized process. We wanted to 

assess if patients at a large, academic hospital where sugammadex is administered as a 

first-line neuromuscular blockade reversal agent were receiving any form of documented 

counseling on this drug-drug interaction and the potential risk for unintended pregnancy 

prior to the implementation of any formalized consent process.

Methods

We conducted a cross-sectional, retrospective chart review of all reproductive aged 

(18–45 years) women undergoing outpatient or inpatient surgery at the University of 

Colorado Hospital between January 2016 and December 2017. Sugammadex was placed 

on our institution’s formulary in April 2016 and quickly became first line therapy for 

neuromuscular blockade reversal. By January 2018, all patients receiving sugammadex 

during their admission automatically had a standardized medication alert added to their 

discharge instructions in our electronic medical record (EMR). This alert advised patients on 

the interaction between sugammadex and hormonal contraception, including the need for 7 

days of back-up contraception [7]. Prior to this automatic alert, there was no standardized 

process for counseling patients on this drug-drug interaction. Patients were included in 

the chart review if they had documented sugammadex administration during their surgical 

admission. Patients were assigned a random number by an uninvolved third party and 

we reviewed the first 1,000 patient charts based on this numbering. For patients with 

multiple surgeries with sugammadex administration, we reviewed only the earliest surgical 

admission.
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We excluded patients who had no documented contraceptive method at the time of their 

surgical admission, were using a reliable, non-hormonal contraceptive method (i.e. copper 

intrauterine device), or were sterilized or undergoing an immediately-effective sterilization 

procedure. For patients using hormonal contraception at the time of sugammadex exposure, 

we reviewed the EMR to look for any pre- or post-operative counseling regarding this 

drug-drug interaction. We reviewed all documentation by both the anesthesia and surgical 

teams for counseling documentation. For patients with follow-up, we reviewed the records 

for three months after sugammadex exposure to identify any unintended pregnancies.

We performed descriptive analyses on the extracted data and calculated a two-sided 95% 

confidence interval for the percentage of patients with documented counseling. We used 

the Clopper-Pearson method to calculate exact binomial confidence intervals. Assuming 

that at least 10% of patients would meet our inclusion criteria and expecting 0% to have 

documented counseling, reviewing 1000 charts would allow us to say with at least 95% 

confidence that the actual percentage of patients with documented counseling was less 

than 5%. This study was approved by the Colorado Multiple Institutional Review Board 

as a quality assessment project. These findings may not be generalizable to outside our 

academic hospital. This manuscript adheres to applicable STROBE guidelines, which are 

recommendations regarding the reporting of observational studies to ensure appropriate 

presentation of research methodology and interpretation [11].

Results

In the two-year period for this chart review, 3,594 reproductive-aged women received 

sugammadex at the University of Colorado Hospital. For the 1,000 charts reviewed, the 

median age was 35 years (range 18–45) and the median sugammadex dose was 100mg 

(range 3–430). Of these, 134 (13.4%) patients were using hormonal contraception at the 

time of sugammadex administration. The study flow diagram is shown in Figure 1.

The majority of women (54.5%, 73/134) were taking a combined hormonal contraceptive 

pill at the time of their surgery. The frequency of hormonal contraceptive methods used is 

presented in Table 1. Patients primarily underwent surgery with a General Surgery (23.9%) 

or Orthopedic Surgery (17.9%) team. The full list of surgical services is available in Table 1.

No patients had documented counseling on the interaction between sugammadex and 

hormonal contraception in any pre or post-operative documentation by their surgical team 

(0.0%, two-sided 95% CI 0.0, 2.7). One patient had documented counseling performed 

by the anesthesia team (0.7%, two-sided 95% CI 0.0, 4.1). The vast majority of patients 

(98.5%, 132/134) had at least one post-operative follow-up in our EMR. One patient had 

a documented pregnancy within three months of sugammadex administration. This patient 

was using combined hormonal contraceptive pills at the time of her surgery (laparoscopic 

cholecystectomy) and had a negative urine pregnancy test on the day of surgery. She had 

no documented counseling on this drug-drug interaction in her EMR. Her estimated date of 

conception was 19 days after surgery based upon a dating ultrasound performed at 8 weeks 

gestational age. She had an unsure last menstrual period, thus the pregnancy was dated by 
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this ultrasound. At her prenatal intake, she stated that the pregnancy was the result of a birth 

control failure.

Discussion

At a large, academic institution, less than 1% of women using hormonal contraception had 

appropriate documentation of counseling regarding the interaction between sugammadex 

and their contraceptive method. Without documentation that patients were counseled on this 

drug-drug interaction, we must assume from a medicolegal perspective that the counseling 

did not occur. We found one unintended pregnancy that occurred in a patient taking 

combined oral contraceptive pills and within the same cycle as her exposure to sugammadex. 

We do not know if this pregnancy occurred solely due to this drug-drug interaction and not 

due to other factors (e.g. compliance in taking her pills), as the typical use failure rate of 

oral contraceptive pills is 7% in the general population [3]. However, the patient believed the 

pregnancy to be a result of birth control failure and sugammadex exposure cannot be ruled 

out as a factor.

This study’s major limitation is its lack of generalizability to all healthcare settings, as it 

was a quality assessment for one institution. This was also a retrospective chart review 

reliant on documentation of counseling by the surgical or anesthesia team. However, 

without documentation of counseling or consent in the EMR, one should be concerned 

that counseling did not occur. Though the measure of documented counseling may not 

represent the rate of actual counseling, there is no way to determine the correlation between 

the two in this retrospective review. At the time of this review, no regulatory authorities or 

medical societies in the US have provided guidance on the best approach or timing for this 

counseling, which potentially contributes to the lack of standard practices across institutions. 

Additionally, reasonable alternatives to sugammadex for neuromuscular blockade reversal 

(i.e. acetylcholinesterase inhibitors) remain readily available and clinicians may need to 

consider use of these alternatives in reproductive-age women taking hormonal contraception 

[5,9].

Even though all female patients who receive sugammadex at our institution as of January 

2018 have a discharge medication alert similar to other institutions, what constitutes 

full disclosure in this specific healthcare situation remains unstandardized, as consent 

processes range from stringent written informed consent signed by both the patient 

and healthcare provider to simple discharge instructions advising patients of this drug­

drug interaction [6,9,10]. Furthermore, the severity of this drug-drug interaction has no 

currently published pharmacokinetic data, including to what extent sugammadex affects 

long-acting reversible contraceptive methods (e.g. levonorgestrel-releasing intrauterine 

device, etonogestrel contraceptive implant) [4]. More research on the pharmacokinetic 

interaction between sugammadex and different hormonal contraceptive methods is needed 

to determine the actual risk for contraceptive failure. Until that research is available, both 

anesthesiologists and surgeons should follow the counseling recommendations included in 

the sugammadex drug label including clearly documenting that either consent or counseling 

has occurred to avoid any unnecessary risk for unintended pregnancy.
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Figure 1: 
Flow diagram of retrospective chart review for reproductive age women (18–45 years) who 

received sugammadex during a surgical encounter at the University of Colorado Hospital 

between January 2016 and December 2017.
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Table 1:

Hormonal contraceptives used at the time of surgery and primary surgical team (n=134).

Contraceptive method n (%)

Combined hormonal contraceptive methods

Combined oral contraceptive pills 73 (54.5)

Contraceptive vaginal ring 3 (2.2)

Contraceptive patch 2 (1.5)

Progestin-only contraceptive methods

Levonorgestrel-releasing intrauterine device 28 (20.9)

Etonogestrel contraceptive implant 15 (11.2)

Depot medroxyprogesterone acetate injection 10 (7.5)

Progestin-only pills 3 (2.2)

Surgical Team

General Surgery 32 (23.9)

Orthopedic Surgery 24 (17.9)

Otolaryngology Surgery 21 (15.7)

Obstetrics and Gynecologic Surgery 18 (13.4)

Neurosurgery 10 (7.5)

Gastrointestinal Surgery 8 (6.0)

Plastic Surgery 6 (4.5)

Transplant Surgery 5 (3.7)

Cardiothoracic Surgery 5 (3.7)

Urologic Surgery 1 (0.7)

Ophthalmologic Surgery 1 (0.7)
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