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Introduction

In 2016, the US FDA Risk Evaluation and Mitigation Strategy for mifepristone changed, permitting advance

practice clinicians (APCs; ie, nurse practitioners [NPs], certified nurse midwives [CNMs], and physician as-
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ness and safety of MABs provided by APCs, hypothesizing that MABs provided by APCs are similarly effec-
tive and safe compared with MABs provided by physicians.

Methods

This retrospective noninferiority cohort study included all MABs less than 77 days' gestation provided at
Planned Parenthood of the Pacific Southwest across Imperial, Riverside, and San Diego counties in
California from December 2021 to December 2025. Ultrasonography was used to confirm pregnancy dat-
ing. Patients were dispensed mifepristone and misoprostol (eMethods in Supplement 1). Approximately 1
to 2 weeks later, they were seen for transvaginal ultrasonography to assess for continuing pregnancy or re-
tained products of conception for which they were offered an additional dose of misoprostol or an aspira-
tion. The primary exposure was clinician type (APCs vs physicians). The primary outcome was estimated ef-
fectiveness defined by MARE guidelines4 ; secondary outcomes included adverse events (AEs; eMethods in
Supplement 1). This study was deemed exempt from review and informed consent by the institutional re-
view board of the University of California San Diego due to use of deidentified data. Reporting follows the
STROBE guideline.

We compared estimated effectiveness of MABs provided by APCs with physicians assuming a noninferiority
margin of 2% with a 1-sided a. We used multilevel multivariable logistic regression to assess the associa-
tion of clinician type and compete abortion, including demographic covariates chosen a priori. Sensitivity
analyses estimated complete abortion using multiple imputation of missing data with 10 imputations
based on factors potentially associated with follow-up and/or abortion completeness. Analysis were con-
ducted using Stata version 19.0 (StataCorp).

Results

Of 59150 MABs, 58473 were provided by APCs (NPs: 32008; PAs: 23 012; CNMs: 2553) and 618 were pro-
vided by physicians; of all MABs, 59 were missing practitioner type and were excluded from the final ana-
lytic sample of 59091 MABs. Patients who received MABs had a mean (SD) age of 26.8 (6.2) years with a
mean (SD) of 2.8 (2.2) pregnancies. Most MABs (38379 [65.0%]) were 49 days' gestation or less (50-56
days: 8316 MABs [14.1%]; 57-63 days: 4489 MABs [7.6%]; 64-70 days: 2497 MABs [4.2%]; 71-77 days: 841
MABSs [1.4%]; missing days: 4569 MABs [7.7%]). Among all patients who underwent a MAB, 2338 (4.0%)
traveled from another state, 36 676 (62.1%) paid with Medicaid, 13149 (22.2%) paid with private insur-
ance, and 9266 (15.7%) self-paid. There were 36 609 MABs included in follow-up (62.0%), which not dif-

fer between physicians and APCs.
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among MABs provided by physicians, a between group difference of -2.8% (95% Cl, -5.7% to 0.1%) (Table
1), indicating that APC provision was noninferior to physician provision. In the adjusted model, APC vs
physician clinician type was not significantly associated with complete abortion (Table 2). Using multiple
imputation, overall estimated effectiveness was 92.9% (95% Cl, 92.6% to 93.1%), with attenuated differ-
ences across clinician type (CNM: 91.9%; 95% Cl, 90.8% to 93.0%; NP: 92.9%; 95% Cl, 92.5% to 93.2%;
PA: 93.1%; 95% Cl, 92.7% to 93.5%; physician: 91.0%; 95% Cl, 88.7% to 93.4%).
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Table 1. Number of MABs, Follow-Up, and Estimated Effectiveness Among MABs With Follow-Up,
Overall and by Clinician Type Among 15 Clinics in California, 2021-2025

Table 1. Number of MABs, Follow-Up, and Estimated Effectiveness Among MABs With Follow-Up, Overall
and by Clinician Type Among 15 Clinics in California, 2021-2025

MAR estimated
effectiveness MABs with
MABs with follow-up, among those with  MABS with adverse
No. {column %) follow-up, % ED visits, No.  events, No.
MAB practitioner type  MABs, No. (%)  [row %) {35% CI) {row %) (row %)
Overall 59091 (100) 36609 (100)[62.0] 92.9(92.6-93.1) 130(0.2) 45 (0.1)
Advance practice 58473 (99.0) 36206(98.9)[61.9] 92.9(92.6-93.2) 132(0.2) 45(0.1)
clinician
Certifled nurse midwife 2553 (4.3) 1671 (4.6) [65.5] 91.4(90.0-927) 4(0.2) 0
Nurse practitioner 32008 (54.2) 19663(53.7)[61.4] 92.8(92.4-931) 70(0.2) 25(0.1)
= - Abbreviation: MAB, medication abortion.
Physician associate 23012 (40.5) 14872(40.6) [62.2] 93.2(92.8-93.6) 55(0.2) 20(0.1) dredtiant e Bt io h
" i thi
Physician® 618 (1.0} 403 (1.1)[65.2] 90.1(87.1-93.0) 1(0.2) 0 ) el (line Docharst Diteapaiiie
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Table 2. Unadjusted and Adjusted Logistic Regression Models of Complete Abortion, Among 36 609
Medication Abortions With Follow-Up

Table 2. Unadjusted and Adjusted Logistic Regression Models of Complete Abortion, Among 36 609
Medication Abortions With Follow-Up

Practitioner t OR (95% €I P valy Adjusted OR (35%C1) P valu
O e ( ) e e ( ) bt Abbreviations: NA, not applicable; OR, odds ratio.
Physician® 1 [Reference] Ml 1 [Reference] NA ¥ Do of M Ao o it i

F e tor cing ar tor of Osteopathic
Advance practice clinician 1.43 (1.04-2.00) 03 1.40 (0.99-1.98) 05 3 :

Medicine (DO).

The 130 MABs (0.2%) that had an ED visit and the 45 AEs (0.1%) did not differ by clinician type. There
were 53 ED visits for bleeding, 25 for pain, 39 for incomplete abortion or ongoing pregnancy, 4 for fainting
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minor AEs (0.1%), 26 were hemorrhages and 15 were infections; the 4 severe AEs (<0.1%) were all blood

transfusions. Rates were less than 0.1% and equivalent across clinician types.

Discussion

This cohort study found that estimated MAB effectiveness when provided by APCs was noninferior to
MABs provided by physicians. Our estimates of abortion completeness when provided by APCs are similar
to published estimates provided with ultrasonography dating and follow-up to 70 days by a variety of clin-
icians (93.3%), and to 77 days when provided by physicians (88.4%).:® Strengths include a large cohort of
MABs provided by all types of APCs using current medication regimens, optimizing generalizability.
Limitations include unbalanced group sizes and loss to follow-up, which we attempted to overcome
through imputation. Loss to follow-up is a known challenge in MAB studies’ and may be explained by the
ubiquity of pregnancy tests, allowing for self-assessment of complete abortion. We lacked power a priori
to detect the prespecified 2% noninferiority margin, but we were still able to demonstrate noninferiority in

analysis. These data affirm the safety and effectiveness of MABs provided by APCs.
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