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Overview:

Vaginal pH modulators (VPMs) add a new class of 
contraception now available in the United States. 
This method is nonhormonal, woman-controlled, 
and coitally dependent—and has the potential to 
increase overall contraceptive use and potentially 
reduce unintended pregnancy rates.

This article will focus on VPMs, their attributes, and 
the methodology surrounding the determination of 
contraceptive effectiveness.
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Learning Objectives:

After participating in this educational activity, 
participants should be better able to:

•  Explain the advantages and drawbacks of VPM 
contraception.

•  Identify the strategies that will overcome the 
most common misperceptions that clinicians 
and patients may hold regarding gel-based 
contraceptives that may detract from greater 
consideration of VPMs.

•  Discuss the scientific data underlying the “creeping 
Pearl Index” and “time-to-event” analyses 
associated with determining contraceptive 
effectiveness.
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While use of contraception is nearly a universal experience in 
the United States, unintended pregnancy rates remain high.1,2 

The recently approved contraceptive Phexxi™ (Evofem Biosciences, 
San Diego, CA; previously known as ACIDFORM/Amphora and origi-
nally approved by the US Food and Drug Administration [FDA] as 
Instead Intimate Lubricant) adds a new class of method in the United 
States called a vaginal pH modulator (VPM). Phexxi is nonhormonal, 
woman-controlled, coitally dependent, and is provided in a simple 
pre-filled applicator, which could increase overall contraceptive use 
and potentially reduce unintended pregnancy rates (Table 1).

Because Phexxi is compatible with other contraceptives, such as  
male or female condoms, diaphragms, cervical caps, and hormonal 
prescription contraception, it may reduce contraceptive failures. The 
Guttmacher Institute notes that most unintended pregnancies occur 
among couples who are not using a contraceptive method or those 
who are not using their method correctly and consistently.3 All con-
traceptives and all users of each method are not created equal. The 
difference in perfect- versus typical-use failure rates in contraceptive 
methods reflects several factors, including compliance with method 
instructions, drug-drug interactions, continuation of the method,  
coital frequency, and obesity/body mass index (BMI). Increasing the 
contraceptive options for women is an important part of the pub-
lic health imperative to ensure the healthiest possible pregnancy  

TABLE 1  Vaginal pH Modulator Contraceptive

Nonhormonal

Woman-controlled

Coitally dependent

Simple pre-filled applicator
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outcomes. This article reviews the mechanism of action 
of VPMs, the results of the pivotal clinical trials related to 
Phexxi approval, and the impact of contraceptive trial 
design on how contraceptive effectiveness is measured 
and communicated.

Mechanism of Action of Vaginal pH Modulators 
VPMs are spermicidal as a result of their ability to maintain 
the vaginal pH in its natural range of 3.5 to 4.5 in which 
sperm are immobilized. In addition, when the vaginal pH is 
kept in this physiologic range, there is the potential to reduce 
the acquisition of sexually transmitted infections (STIs).4  
A successful VPM candidate must not only maintain the 
acidic pH, but must also have a thick viscosity to prevent dilu-
tion due to vaginal secretions and ejaculate, and must have 
bioadhesive properties be able to persist in the vagina for 
sufficient time to work.5 Each pre-filled, single-dose vaginal 
applicator of Phexxi (Evofem Biosciences, 2020) contains 5 g 
of gel with lactic acid (90 mg), citric acid (50 mg), and potas-
sium bitartrate (20 mg) as active ingredients plus inactive 
ingredients such as a preservative (benzoic acid), gelling 
agents (alginic acid and xanthan gum), a humectant (glyc-
erin), sodium hydroxide, and water.4,6 The gel is a dense, uni-
form consistency that is colorless to off-white and is designed 
to form a persistent barrier layer over the vaginal and cervical 
epithelium. It can be administered up to 1 hour before each 
act of vaginal intercourse, but can also be inserted immedi-
ately before intercourse. It has been shown to immobilize 
sperm for at least 8 hours because it maintains viscosity and 
is bioadhesive to the vaginal epithelium such that it appears 
to still be present for at least 12 hours.5 Phexxi can be stored 
at room temperature and maintain stability for 2 years and 
can tolerate a higher temperature (40° C) for up to 6 months. 

Clinical Trial Results
Contraceptive Effectiveness
Two separate phase 3, multicenter, open-label, randomized 
studies of Phexxi were conducted before FDA approval was 
granted. The initial trial was a 6-month (7 cycle) comparison 
to a 4% Nonoxynol-9 (N-9) vaginal gel (Conceptrol®, Revive 
Personal Products Company, Madison, NJ) in which healthy 
subjects aged 18 to 45 years were randomized to the VPM 
(n=1665) versus the N-9 (n=1659). This initial trial was con-
ducted from April 2011 through June 2014. The only published 
abstract of the results of this trial (ClinicalTrials.gov identifier: 
NCT01306331) demonstrated a cumulative pregnancy rate 
with the VPM of 10.5% (95% confidence interval [CI], 8.6-11.9) 
over the 6-month study period. A lower pregnancy rate of 
4.1% (95% CI, 8.6-12.3) was noted among the 69% (n=1153) 
of subjects who reported correct and consistent use of the 
product. These pregnancy rates were comparable to the sub-
jects taking N-9.7 A similar number of subjects discontinued 
the VPM (52.7%) and N-9 (54.3%) products before the 6-month 
study period was completed, but less than 2% in either group 
cited adverse events as the reason for discontinuation.

As a result of several factors, the FDA directed that a second 
phase 3 trial of Phexxi be done. This study (ClinicalTrials.gov  
identifier: NCT03243305) was conducted from July 2017 
through November 2018 as an open-label, single-arm, multi-
center trial restricted to women of reproductive potential 18 
to 35 years of age with regular menstrual cycles (21-35 days). 
A total of 1384 subjects were enrolled who agreed to engage 
in at least 3 acts of heterosexual vaginal intercourse per cycle 
using the VPM as their method of contraception. Subjects 
were instructed to self-administer the pre-filled dose of Phexxi 
intravaginally up to 1 hour before each episode of intercourse 
for up to 7 cycles. The typical-use cumulative pregnancy rate 
as derived by Kaplan-Meier life-table analysis was 13.7% 
(95% CI, 10-17.5). The estimated Pearl Index (calculated based 
on data from the 7-cycle study after excluding cycles dur-
ing which backup contraception was used, cycles less than  
21 days or more than 35 days in length, and cycles in which 
no intercourse was reported) was 27.5 (95% CI, 22.4-33.5).8 In 
a separate analysis of this data set to provide data on perfect 
use versus typical use during the 7-cycle follow-up period, 
cumulative pregnancy rates of 6.68% (95% CI, 4.87-8.49) and 
11.31% (95% CI, 8.92-13.7), respectively, were found.9

Safety and Tolerability
Data from the second phase 3 trial demonstrated that the 
most common adverse events (≥10%) were vaginal burn-
ing (20%) and itching (11.2%). Rates of vaginal burning 
and itching generally decreased over time (burning: Cycle 
0=11.2%, Cycle 3=4.2%, Cycle 7=1.4%; itching: 4.5%, 1.1%, 
and 0.3%, respectively). Rates of burning and itching by act 
of intercourse were lower when the VPM was used once/
day (2.1% and 0.7%, respectively) compared with 2 or more 
times/day (4.6% and 1%, respectively). In women who had 
genitourinary infections on-study (n=577), rates of burning 
(32.5%) and itching (22.1%) were higher than in the general 
study population. Women with a history of bacterial vagi-
nosis (n=245) had similar rates of burning (21.6%) and itch-
ing (12.7%) compared with the general study population. 
Only 1% (13/1330) of women in this specific trial discontin-
ued use of the VPM due to genitourinary symptoms.10

When data from the 2 phase 3 studies are combined, 
a total of 2804 subjects had over 19,000 cycles of expo-
sure. The overall racial/ethnic distribution was 66% white,  
27% Black or African American, 2% Asian, 1% American 
Indian or Alaska Native, 0.3% Native Hawaiian or Pacific 
Islander, and 5% other; 32% of the study population was 
Hispanic. Of note, the first trial included a 1-year extension 
phase during which 342 US subjects were exposed to Phexxi 
for 13 cycles. The most common adverse reactions were a 
vulvovaginal burning sensation (18%) and vulvovaginal pru-
ritis (14.5%). The majority of these adverse reactions were 
mild and rarely led to discontinuation. See Table 2 for a sum-
mary of the most common reactions (≥2%) reported by sub-
jects.8 Less than 1% (n=10) of subjects experienced cystitis, 
pyelonephritis, or other upper urinary tract infections (UTIs). 
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For this reason, Phexxi is not recommended for women with 
a history of recurrent UTIs or urinary tract abnormalities.

One subject reported a hypersensitivity reaction to 
Phexxi. A total of 1.6% discontinued participation in the 
clinical trials due to an adverse reaction. The most com-
mon adverse reactions leading to study discontinuation 
were vulvovaginal burning sensation (0.7%), vulvovaginal 
pruritus (0.1%), and vulvovaginal discomfort (0.1%).8

Because male partners of women using VPMs are 
exposed to the active ingredients, their experiences and 
adverse reactions have also been studied. A phase 1 study 
of male tolerance was conducted using a 7-day random-
ized, double-masked, single-center trial comparing VPM 
to K-Y Jelly among 36 participants who were instructed 
to apply 2 mL of the product to their penis at bedtime 
nightly and then wash it off 6 to 10 hours after application. 
Overall, 8.3% of male subjects exposed to VPM reported 
adverse events compared with 41.7% of K-Y Jelly users who 
reported genital symptoms. The most commonly reported 
events from VPM users were tingling and dryness, but all 
were rated as mild; circumcision did not appear to impact 
these symptoms.5 Among male partners of subjects who 
were in the second phase 3 trial of VPM for contraception, 
9.8% (131 of 1330) reported symptoms of local discomfort 
(burning, itching, pain, and “other”). Of these local discom-
fort symptoms, 74.7% were mild, 21.4% were moderate, 
and 3.9% were severe. Two subjects discontinued partici-
pation in the study due to male partner symptoms.8 

Sexual Satisfaction Associated with VPM Use
Women in the second phase 3 trial reported improvement 
in sexual satisfaction/function measures after just 1 cycle of 
use of VPM compared to baseline. Most subjects reported 
improvement in their ability to maintain lubrication during 
intercourse and other measures of sexual function.

User Satisfaction with VPM 
Women’s satisfaction was evaluated in 1330 women 
(intent-to-treat population); almost half (46.5% 616/1325) 
of respondents indicated that they were “very satisfied” 
or “satisfied” with their contraceptive method prior to 
the study at enrollment/visit 2. Compared with women’s 
satisfaction with their contraceptive method prior to 
enrollment, satisfaction with the study treatment nearly 
doubled; at visits 3, 4, and 5, 85%, 90%, and 82% of 
women surveyed, respectively, reported being “very sat-
isfied” or “satisfied” (Figure 1).11

Contraceptive Effectiveness  
and Other Considerations
The manner in which we communicate “how well a con-
traceptive method works” to patients is just as important 
as how we describe the potential adverse effects. How-
ever, while it seems like some health care providers think 
that efficacy is the most important factor in people’s 

choices of method, it is not always clear that is true.12 
Because the reproductive life plans of women and their 
partners are variable, complex, and complicated, it is 
important that the spectrum of available contraceptives 
reflects the myriad values of those who use them. Indi-
viduals and couples may have different priorities when 
considering the contraceptive method that works best 
for them and their family planning desires. Issues such as 
ease of use, expense, effectiveness, side effects, STI risk 
reduction, menstrual cycle control, and return to fertility 
are only some of the issues that are considered.12 As has 
been noted by others, it is not only important that health 
care providers and patients work together in a shared  
decision-making model to ensure that women are receiv-
ing the contraceptive methods that satisfy as many of 
these concerns as possible, but also that they take into 

TABLE 2  Adverse Reactions that Occurred  
in >2 Subjects who Used PHEXXI to Prevent 
Pregnancy (Studies 1 and 2 – United States 
population only)8

Adverse Reaction PHEXXI (N=2480) (%)

Vulvovaginal burning sensation  18

Vulvovaginal pruritus  14.5

Vulvovaginal mycotic infection*  9.1

Urinary tract infection**,***  9

Vulvovaginal discomfort  9

Bacterial vaginosis  8.4

Vaginal discharge  5.5

Genital discomfort  4.1

Dysuria  3.1

Vulvovaginal pain  2.1

*Includes preferred terms (PTs) vulvovaginal mycotic infection and vulvo-
vaginal candidiasis. 
**Includes PTs urinary tract infection, streptococcal urinary tract infection, 
Escherichia urinary tract infection, and urinary tract infection bacterial.  
***Does not include PTs cystitis, kidney infection, and pyelonephritis (see 
Warnings and Precautions [5.2]).

FIGURE 1   User Method Satisfaction: Previous Method/Vaginal 
Modulator Gel11
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account that the choices and reasons for those choices 
will change over time and as a result of many influences.13 

As a result of the evolution of clinical trial design, guid-
ance from the FDA, contraceptive method types, and data 
acquisition and analysis, it is difficult to easily compare 
different contraceptive trials.14 The FDA mandates that 
prescribing information include the Pearl Index as a mea-
sure of contraceptive efficacy. However, the Pearl Index 
may not reflect the true rate of pregnancy occurring while 
using that method, as it includes cycles during which no 
heterosexual vaginal intercourse occurred. The other 
commonly used method to calculate contraceptive fail-
ure in clinical trials is time-to-event analyses, in which the 
cumulative pregnancy rate is based on a survival analysis 
such as the Kaplan-Meier calculation. This kind of analysis 
allows for inclusion of each subject who had cycles con-
sidered evaluable for analysis (ie, use of the VPM, vaginal 
intercourse, and cycle length parameters were met) from 
enrollment until exiting the study or becoming preg-
nant. The number of subjects still active in the study at 
the time a pregnancy was recognized is used to calculate 
the cumulative pregnancy rate. However, this may not be 
as clinically useful as typical-use failure rates, which are 
designed to describe the method’s effectiveness in real-
world use despite imperfect compliance. Conversely, 
typical use may also include the combination of methods 
such as male condoms with VPM and/or simultaneous 
use of a hormonal contraceptive method.

Evolving Non-Contraceptive Uses of VPMs
Key advantages of VPMs include that they are potentially 
multifaceted interventions that can reduce the risks of 
pregnancy and/or STI exposure from vaginal intercourse. 
While it can be a stand-alone contraceptive method, it 
can also be used safely in conjunction with other meth-
ods to further reduce the risk of an unwanted pregnancy. 
Additionally, there may be significant noncontraceptive 
benefits such as potentially reducing STI risk and other 
causes of vaginitis. A current phase 2B, double-blind, 
placebo-controlled efficacy trial of VPM for the preven-
tion of acquisition of urogenital Chlamydia trachomatis 
infection (ClinicalTrials.gov identifier: NCT03107377) has 
demonstrated encouraging results. There was a relative 
risk reduction of 50% in the rate of chlamydia among 
women who used the VPM for the 4-month study period  
(4.9%, n=14/288) compared with placebo (9.8%, n=28/287).  
Additionally, a 78% relative risk reduction was seen in 
reported cases of gonorrhea infection at 0.7% (n=2/280) 
among VPM users compared with 3.2% in the placebo 
arm (n=9/277, P = .03).15 These results are similar to prior 
evaluations of VPM for STI risk reduction.

Conclusions
Vaginal pH modulators are a novel way to reduce the 
risk of pregnancy and, potentially, STI acquisition with-

out the concerns that are a part of hormonal contracep-
tives. As a woman-controlled, easy-to-use method that 
is only applied prior to heterosexual vaginal intercourse 
without restrictions related to BMI, it may be the perfect 
contraceptive method or adjunct to their current method 
for many women. Expanding the menu of contraceptive 
methods will hopefully increase overall contraceptive uti-
lization. With improved contraceptive use and/or multi-
method use, we may see substantial progress in reducing 
the stubborn public health problem of high rates of unin-
tended pregnancy. Phexxi, as the first FDA-approved VPM 
for contraception, represents a significant advancement 
in the options for women and couples who desire non-
hormonal, nonimplantable contraception.
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