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FROM THE EDITOR

Viruses change; we can, too

doi:10.3949/ccjm.90b.03023

Maybe we are coming out of the COVID-19 tunnel. Not that it is gone, it certainly is 
not. And we are currently dealing with the coincident impact of circulating infl uenza 
and respiratory syncytial viruses. But there was a sense of relative quiet on the infectious 
disease front. Then came monkeypox (mpox), a fairly unknown relative of the smallpox 
virus, with sinister implications. The questions of public health preparedness and social 

coping strategies came fl ooding back. Have we learned anything? Are we in a better position to deal 
with this than with COVID-19 or, for that matter, than we did initially with HIV? Fortunately, it 
seems that the answers are yes and yes, assisted by the limited lethality and public transmissibility 
of this infection—although as of February 1 this year, the US Centers for Disease Control and 
Prevention (CDC) website had reported 30,123 cases in the United States, with 28 deaths.

Mpox, a double-stranded DNA virus, was fi rst identifi ed in 1958 in a primate research colony in 
Denmark. It is an endemic animal infection in Central and Western Africa, affecting rodents, other 
small mammals, and nonhuman primates. The fi rst human infection was reported in an African 
toddler in 1970. Sporadic human infections, primarily in Africa, were mainly attributed to direct 
contact with infected animals via bites, scratches, and the handling and preparation of infected 
meat. Cases outside that continent were associated with exportation of infected animals. Although 
there is shared immunity between smallpox and mpox viruses, the role that international smallpox 
vaccination has played in limiting mpox infection is unclear. Two major mpox variants (“clades”) 
have been described, each predominantly localized to a specifi c region in Africa, and each with 
overlapping but distinct clinical characteristics. Clade 1 exhibits a slightly higher morbidity and 
mortality than clade 2, possibly due to its ability to interfere with human complement activation. 
Double-stranded DNA viruses tend to have stable genomes and so do not mutate frequently.

In 2003, the CDC reported on 47 US cases of mpox. Patients were presumed to have contracted 
the virus from pet prairie dogs that had become infected from co-housed exotic mammals trans-
ported from Africa.1 There was no confi rmed person-to-person transmission. Human illness was 
assumed to have occurred through direct contact with infected animals, and perhaps via the upper 
respiratory tract. In one descriptive series of 34 patients (notably 50% female), 15% were severely 
ill, although none died, and 56% of the patients had the triad of rash, fever, and chills.2 The rash 
was described as monomorphic in 68% and centrifugal in 48%, similar to that described previously 
in patients having contracted the infection from animals. By 2020, more than 80,000 human cases 
had been reported spanning 110 countries.

Forward to 2022, when signifi cant local human clusters of mpox were reported in Europe and 
the United States,3–6 these outbreaks were characterized by direct human-to-human transmission. 
The initial source of these infections is not clear, but unique demographic and clinical character-
istics of the infected persons are apparent. Reports stemmed from infectious disease and sexually 
transmitted disease clinics, and infected patients were overwhelmingly men who practice sex with 
men (MSM). There was a high proportion of skin lesions in genital and perianal areas as well 
as oral lesions and penile swelling. Adenopathy was common, as in earlier described patients, 
although seemingly more striking in the inguinal area. Pharyngitis and rectal pain were common. 
Of concern from the public health perspective is that some infected patients recalled no contact 
with persons having confi rmed infections, and some infections were contracted from individuals 
who were asymptomatic at the time of sexual contact. Whether this is explained by the demon-
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strated presence of viral DNA in semen and other body fl uids remains to be proven. Additionally, occupational 
spread to healthcare workers through sharp-instrument punctures has been described. 

Has the mpox virus changed, or are we seeing the behavior of essentially the same virus manifesting in a 
specifi c host demographic by way of mucosal surface inoculation? The skin lesions may or may not spread from 
the genital, perianal, and oral areas, and may appear on the palms and soles and mimic other sexually transmitted 
infections including disseminated herpes and syphilis, particularly in immunosuppressed patients. Those with 
underlying HIV seem to fare less well. There continues to be an enormous male predominance, particularly 
including MSM, as noted in ongoing updates on www.cdc.gov.

So how has our reaction to this infection differed from prior international (and national) infection challenges? 
An early difference is that the World Health Organization in 2022—in an “aim to minimize unnecessary negative 
impact of names on trade, travel, tourism, or animal welfare, and avoid causing offence to any cultural, social, 
national, regional, professional, or ethnic groups”—proposed a name change to the virus (from monkeypox to 
mpox) and, for its previously geographically named major clades, a change to numbers and letters.7 Lesson learned 
from the apparent adverse social ramifi cations stemming from referring to coronavirus as “China fl u.” There has also 
been a rapid recognition that although the current clusters are concentrated in the community of MSM, we have in 
the past clearly experienced specifi c demographic localized infections spreading to the wider population, and there 
needs to be wider vigilance for spread of the infection. This has been done without excessive stigmatization within 
the medical community. 

Fortunately, there is already baseline knowledge about the mpox virus. As discussed by Sossai et al in this issue 
of the Journal,8 understanding its relationship to variola (smallpox) has been quickly exploited to provide some 
therapeutic and prophylactic vaccination options.

1. US Centers for Disease Control and Prevention. Mpox: past US cases and outbreaks. Updated June 6, 2022. https://www.cdc.gov/poxvirus/monkey-
pox/outbreak/us-outbreaks.html. Accessed February 14, 2023. 

2. Huhn GD, Bauer AM, Yorita K, et al. Clinical characteristics of human monkeypox, and risk factors for severe disease. Clin Infect Dis 2005; 41:
1742–1751. doi:10.1086/498115

3. Tarín-Vicente EJ, Alemany A, Agud-Dios M, et al. Clinical presentation and virological assessment of confi rmed human monkeypox virus cases in 
Spain: a prospective observational cohort study [published correction appears in Lancet 2022; 400(10368):2048]. Lancet 2022; 400(10353):661–669. 
doi:10.1016/S0140-6736(22)01436-2

4. Patel A, Bilinska J, Tam JCH, et al. Clinical features and novel presentations of human monkeypox in a central London centre during the 2022
outbreak: descriptive case series. BMJ 2022; 378:e072410. doi:10.1136/bmj-2022-072410

5. Pan D, Nazareth J, Sze S, et al. Transmission of mpox: a narrative review of environmental, viral, host and population factors in relation to the 2022 
international outbreak. J Med Virol 2023; 10.1002/jmv.28534. doi:10.1002/jmv.28534

6. Titanji BK, Tegomoh B, Nematollahi S, Konomos M, Kulkarni PA. Monkeypox: a contemporary review for healthcare professionals. Open Forum 
Infect Dis 2022; 9(7):ofac310. doi:10.1093/ofi d/ofac310

7. World Health Organization.  WHO recommends new name for monkeypox disease. https://www.who.int/news/item/28-11-2022-who-recommends-
new-name-for-monkeypox-disease. Accessed February 14, 2023.

8. Sossai P, Staiti D, Cannas M, Grima P. Smallpox and monkeypox: looking back and looking ahead. Cleve Clin J Med 2023; 90(3):141–144.
doi:10.3949/ccjm.90a.22067

Brian F. Mandell, MD, PhD
Editor in Chief



2023
MARCH

THE ROLE OF LIPOPROTEIN(A) IN 
CARDIOVASCULAR DISEASE: DIAGNOSIS, 
PROGNOSIS, AND EMERGING THERAPIES
March 3
New Orleans, LA

MULTIDISCIPLINARY HEAD AND NECK 
CANCER UPDATE
March 17–18
Fort Lauderdale, FL

INTERNATIONAL PTEN SYMPOSIUM:
FROM PATIENT-CENTERED RESEARCH
TO CLINICAL CARE
March 27
Cleveland, OH

COMPREHENSIVE CARE
FOR THE LIFETIME TREATMENT
OF ADULT CONGENITAL HEART DISEASE
March 31– April 1
Chicago, IL

APRIL

IBD MASTER CLASS: THE CLEVELAND CLINIC 
MEDICAL AND SURGICAL TEAM APPROACH 
TO COMPLEX IBD
April 3–4
Live stream

SOUTHWESTERN CONFERENCE
ON MEDICINE
April 13–16
Tucson, AZ

EASE YOUR WAY INTO THE ESOPHAGUS
April 14
Cleveland, OH

LEARN TO DIAGNOSE MALNUTRITION: 
CLEVELAND CLINIC MALNUTRITION 
WORKSHOPS 2023
April 26
Cleveland, OH

MAY

BIOLOGIC THERAPIES SUMMIT X
AND VASCULITIS 2023
May 11–13
Cleveland, OH

CENTER FOR EXCELLENCE IN COACHING
AND MENTORING: COACH APPROACH
TO THE ANNUAL PROFESSIONAL REVIEW
May 17–18
Live stream

DIABETES DAY
May 18
Cleveland, OH, and live stream

JUNE

INNOVATIONS IN CEREBROVASCULAR CARE
June 8–9
Cleveland, OH

INTENSIVE REVIEW OF INTERNAL MEDICINE
June 12–16
Live stream

INTERNAL MEDICINE UPDATES AND BOARD 
REVIEW: CERTIFICATION, RECERTIFICATION, 
AND MOC PREPARATION
June 19–20
Weston, FL

MELLEN CENTER UPDATE
IN MULTIPLE SCLEROSIS (MS)
June 23
Cleveland, OH

JULY

CENTER FOR EXCELLENCE IN COACHING 
AND MENTORING: COACHING AND 
MENTORING ESSENTIALS FOR HEALTHCARE 
PROFESSIONALS
July 12
Live stream

AUGUST

NEUROLOGY UPDATE: A COMPREHENSIVE 
REVIEW FOR THE CLINICIAN
August 11–13
Washington, DC

EXTRACORPOREAL MEMBRANE 
OXYGENATION (ECMO) SPECIALIST COURSE
August 23–25
Cleveland, OH

PEDIATRIC BOARD REVIEW
August 27–September 1
Cleveland, OH

SEPTEMBER

CENTER FOR EXCELLENCE IN COACHING
AND MENTORING: HEALTHCARE 
PROFESSIONALS COACH TRAINING
September 6–7
Live stream

HOSPITAL MEDICINE 2023
September 7–8
Cleveland, OH

INNOVATIONS IN NEUROSCIENCE
September 8
Cleveland, OH

OBESITY SUMMIT
September 21–22
Cleveland, OH, and live stream

COMPREHENSIVE, LIFELONG, EXPEDITIOUS 
(CLE) CARE OF AORTIC DISEASE
September 22–23
Cleveland, OH

WAKE UP TO SLEEP DISORDERS 2023: 
A CLEVELAND CLINIC SLEEP DISORDERS 
CENTER UPDATE
September 22–24
Cleveland, OH

OHIO OCULAR ONCOLOGY SYMPOSIUM
September 23–24
Beachwood, OH

GLOBAL EP
September 29–30
Cleveland, OH

MIDWEST GLAUCOMA SYMPOSIUM
September 30
Cleveland, OH

OCTOBER

CENTER FOR EXCELLENCE IN COACHING 
AND MENTORING: COACHING AND 
MENTORING ESSENTIALS FOR HEALTHCARE 
PROFESSIONALS
October 11–12
Live stream

NOVEMBER

CENTER FOR EXCELLENCE IN COACHING
AND MENTORING: HEALTHCARE 
PROFESSIONALS COACH TRAINING
November 1–2
Live stream

FOR SCHEDULE UPDATES AND TO REGISTER, VISIT: WWW.CCFCME.ORG/LIVE

CME CALENDAR
CME MOC

CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 90  • NUMBER 3  MARCH 2023  137



REVIEW

CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 90  • NUMBER 3  MARCH 2023  141

REVIEW

Smallpox and monkeypox:
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ABSTRACT
The monkeypox (mpox) epidemic was declared a global 
health emergency in July 2022. The mpox virus belongs 
to the same virus family as the smallpox, or variola virus, 
but the infection is a less lethal threat than smallpox. 
Nevertheless, its relationship to smallpox is a worldwide 
concern, as is the discontinuation of universal smallpox 
vaccinations since the 1980s. Newer therapies and 
vaccines are available for both infections, including 2 
antiviral drugs that can be used under certain conditions. 
Two vaccines have been developed for mpox prevention, 
but clarity is needed on when and how to use them. 
Preventive public health measures and prioritization of 
resources for managing infectious disease are concerns.

KEY POINTS
Smallpox, with a case-fatality rate that at one time 
ranged from 30% to 50%, was declared eradicated 
in 1980, and worldwide vaccination ceased shortly 
thereafter. 

In North and South America in 2022, there were 57,338 
reported cases of mpox and 58 deaths.

Newer therapies and vaccines are available under certain 
conditions, but when and how to use them is not always 
clear.

Few clinicians today have seen and treated 
a patient with smallpox, a disease the 

World Health Organization (WHO) declared 
eradicated in 1980.1 Yet as recently as July 23, 
2022, WHO declared monkeypox (mpox), 
whose causative virus is in the same family as 
the smallpox virus, a global health emergency.2

The smallpox or variola virus is a mem-
ber of the genus Orthopoxvirus, belonging to 
the Poxviridae family.3 The Poxviridae family 
includes the vaccinia virus (cowpox), mpox, 
and molluscum contagiosum, although the 
molluscum contagiosum genus differs from 
that of the other viruses in the family. All of 
these diseases are characterized by papulopus-
tular skin lesions. The symptoms of smallpox 
and mpox are similar, but illness with mpox is 
milder and rarely fatal.

 ■ SMALLPOX: ERADICATED
BUT STILL RELEVANT

The world’s population has been subjected 
repeatedly since 100 AD to waves of smallpox. 
Naples, a city of 400,000 in 1768, lost 60,000 
people to smallpox over a period of a few 
weeks.4 Some 30 years later, in 1796, Edward 
Jenner inoculated a child with pustular mate-
rial from a woman infected with the vaccinia 
virus, and the child did not contract smallpox.4 
Before Jenner’s discovery, which was the fi rst 
modern vaccine of any kind, the variolization 
method was used to prevent infectious disease. 
Pustular material was aspirated with conse-
quences that included the onset of smallpox. 
 Since 1984, WHO has authorized only 2 
sites for smallpox retention: the US Centers for doi:10.3949/ccjm.90a.22067
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Disease Control and Prevention (CDC) in Atlanta, 
GA, and the Research Institute of Viral Preparations 
in Moscow. In 1994, viral preparations were trans-
ferred from the Moscow Research Institute to the 
State Research Center of Virology and Biotechnology 
in Novosibirsk, Russia.5 There is concern that the fall 
of the Soviet Union on December 26, 1991, led to 
the illegal transfer of certain smallpox containers to 
organizations and countries other than those initially 
authorized by WHO.3

 ■ TRANSMISSION AND CLINICAL PICTURE

Smallpox is transmitted from human to human. After 
an incubation period of 10 to 14 days, the patient 
develops fever, headache, and vomiting. Transmission 
is predominantly by airborne droplets and lesions of 
the mucous membranes and skin. Unlike chickenpox 
skin lesions, which coexist in all stages of the disease, 
smallpox skin lesions are all in the same evolutionary 
stage. They have a centrifugal progression, starting on 
the face. 

 If smallpox is suspected, polymerase chain reac-
tion testing of variola DNA is needed to confi rm the 
diagnosis. However, the presence of antibodies is not 
specifi c to smallpox, but rather to orthopoxvirus. 

 Before the eradication of smallpox, the death rate 
in unvaccinated individuals with smallpox ranged 
from 30% to 50%. Causes of death were coagulopathy 
and multiple organ failure with sepsis from bacterial 
superinfection.

 ■ ANTIVIRAL TREATMENT

The US Food and Drug Administration (FDA) has 
approved 2 oral antiviral therapies for use in patients 
with orthopoxvirus infections under the FDA’s Ani-
mal Rule, which allows fi ndings from well-controlled 
animal effi cacy studies to support approved use when 
effi cacy trials in humans are unfeasible or unethical. 
Under these limitations, tecovirimat was approved 
in 2018 and brincidofovir in 2021. Tecovirimat is a 
potent inhibitor of an orthopoxvirus protein required 
for the formation of an infectious virus protein. Brin-
cidofovir is a prodrug of cidofovir that inhibits viral 
DNA synthesis. Although not commercially avail-
able, both drugs can be used in patients with ortho-
poxvirus infections, including smallpox and mpox.6

Vaccine cessation
Since smallpox eradication in 1980, vaccination rates 
worldwide have decreased from 80% to less than 
30%.6 Population-based surveys suggested that in 

West and Central Africa before 1986, orthopoxvirus 
antibodies were present in 12% to 15% of children 
(mean age 4.4 years).7

 ■ MONKEYPOX

Mpox, a zoonotic disease whose reservoirs include 
rodents, rats, and dogs from the grasslands of 
Central and Western Africa, is spreading world-
wide. The mpox virus was fi rst isolated in 1958 in 
monkeys and in 1970 in a 9-month-old boy in the 
Democratic Republic of Congo (formerly Zaire).8 
Monkeys are the principal infected animals with a 
risk of transmission.

 Until the 1970s and 1980s, the case-fatality rate 
associated with mpox was 15% to 20% in Africa.9 

Currently in Africa, where the disease is endemic, 
the case-fatality rate is 5% to 10%.9 This lower rate 
is probably a consequence of improved health condi-
tions in Africa.9 

 Two mpox clades, ie, viruses with a common 
ancestry, have been identifi ed in Africa. Clade 1 from 
the Congo basin has a case-fatality rate of at least 10% 
and clade 2 from Western Africa has a case-fatality 
rate of about 3.6%.10 In 2022, when WHO declared a 
health emergency during a new European and North 
American outbreak, a new clade (variant) was identi-
fi ed and designated as 2b.11

 The main risk factors for transmission of mpox 
in endemic areas include slaughtering or handling 
infected animals such as monkeys and rodents. 
Household contact is also a risk factor. Human-to-
human transmission occurs through close contact 
with lesions, bodily fl uids, respiratory droplets, and 
contaminated materials.

The 2022 outbreak
The fi rst mpox outbreak in the Western Hemisphere 
occurred in the United States in 2003 with 81 cases 
and no deaths. Those who were infected had close 
contact with pet mammals. The 2022 mpox outbreak 
was a worldwide epidemic attributable not to direct 
contact with reservoir animals but to transmission 
between humans in the same manner as smallpox—
ie, close contact and transmission of respiratory secre-
tions. As of January 2023, the recorded and confi rmed 
cases and deaths were as follows12:
• North and South America: 57,338 cases, 58 deaths
• Europe: 25,743 cases, 5 deaths
• Africa: 1,214 cases, 15 deaths.12

Individuals affected are predominantly young, some-
times with homosexual contacts or immunodefi -
ciency, or both.
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Disease manifestations
Mpox presents similarly to smallpox, with systemic 
symptoms and cutaneous and oral mucosal manifesta-
tions. The incubation period varies from 5 to 20 days. 
The clinical signs appear in 2 stages—a prodrome stage 
and an eruptive stage. The prodrome stage lasts about 
5 days and is characterized by fever, swelling of lymph 
nodes, myalgia, back pain, and severe fatigue. The 
eruptive stage appears about 3 days after the prodrome 
stage, with skin rashes that consist of papules, vesicles, 
and pustules, which last 2 to 3 weeks and evolve into 
scabs. The rash develops initially on the face and then 
on the palms of the hands and the soles of the feet. The 
skin lesions share the same evolutionary stages as those 
caused by smallpox. Papules, vesicles, and pustules can 
be found in the oral mucosa, on external genitalia, and 
in the conjunctiva, as well as on the skin.

 Systemic complications can include broncho-
pneumonia, septicemia, and encephalitis. The dura-
tion of the disease is approximately 3 to 4 weeks, 
during which transmissibility is high. Treatment is 
supportive, although in severe cases antivirals are 
used, including tecovirimat and brincidofovir.

Prevention
Previous vaccination against smallpox can reduce the 
severity of mpox symptoms. The 2 vaccines for mpox 
prevention, both of which are live vaccines, are as 
follows:

Modifi ed Vaccinia-Ankara–Bavarian Nordic 
vaccine (MVA-BN, JYNNEOS) is approved for the 
prevention of smallpox, and it received emergency 
use authorization from the FDA for individuals at 
high risk of mpox infection.13 Administration requires 
2 subcutaneous doses.13

 ACAM2000 was approved for smallpox preven-
tion in 2007. In the United States, it is only available 
under the FDA Expanded Access program for inves-
tigational new drugs and is administered in 1 percu-
taneous dose.12 However, ACAM2000 is associated 
with serious adverse effects including myocarditis, 
pericarditis, and cerebral edema—effects that have 
not been observed with MVA-BN.13 ACAM2000 is 
not available commercially.

 Because of safety considerations, only MVA-BN 
is approved for emergency use in patients at high risk 
of mpox infection. Defi nitive data are lacking on the 
clinical effi cacy of these vaccines.14 In addition to 
preventive use, they may be administered to a sick 
patient after exposure, but preferably within 4 days 
of exposure. The CDC considers vaccination to be 
practical until the 14th day after exposure.15

 ■ ADDITIONAL CONSIDERATIONS

Vaccination strategies, preventive measures, and 
resource utilization are relevant considerations in 
addressing the mpox epidemic.

Vaccination
It may be time to consider a smallpox vaccination 
campaign targeting several vulnerable populations. 
These include adolescents and young adults who 
have not been vaccinated against smallpox; individ-
uals who are immunodefi cient because of neoplasia, 
transplants, or autoimmune disease; and healthcare 
personnel at risk of infection who are not already vac-
cinated against smallpox. The objective of a vaccine 
strategy in these groups would be to reduce the disease 
burden on healthcare facilities.

 The negative effects from a reduction in the 
overall workforce caused by an mpox outbreak 
must also be considered. WHO advised against 
mass vaccinations in its report of June 14, 2022, 
but it continues to advise vaccination coverage for 
those who have been in close contact with infected 
individuals (post-prophylaxis exposure) and for 
healthcare personnel or others at risk because of 
their work (pre-exposure prophylaxis).15 The vac-
cines recommended by WHO are second-genera-
tion (ACAM2000) or third-generation (MVA-BN, 
LC16) vaccines, which have fewer reported adverse 
events than vaccines used before 1980.

 ■ CURRENT TRENDS, FUTURE NEEDS

The mpox epidemic is taking place during the 
COVID-19 pandemic with all of its variants, as well 
as during the Ukrainian-Russian war. Wars are excel-
lent amplifi ers of infectious disease.16 It is signifi cant 
that the preventive measures for mpox are the same as 
those for COVID-19, ie, distancing and masking. The 
relaxation of COVID-19 preventive measures now 
occurring will likely result in a higher disease burden 
of COVID-19 and mpox than if we remained more 
vigilant to transmission.

 In recent decades, great importance has been 
placed on the diagnosis and treatment of chronic 
diseases such as cardiovascular and respiratory ill-
nesses. This shift in priorities is contributing to the 
dismantling of facilities dedicated to infectious dis-
eases, and the misperception that many infectious 
diseases have been eradicated is contributing to the 
shift. Tuberculosis dispensaries, infectious disease 
clinics, and laboratories with dedicated sections of 
microbiology and virology are no longer standard. 
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We believe it is time for an organizational review and 
implementation of training for specialists in the infectious 
disease sector. ■
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Mass under the lip
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A60-year-old man was referred by his primary 
care physician to the oral and maxillofacial sur-

gery clinic with a mass under the upper lip. The mass 
had grown slowly over the past 2 to 3 weeks while the 
patient was in rehabilitation after a stroke that had 
occurred 3 months earlier. He reported no symptoms 
other than minor bleeding of the gums after brushing 
his teeth. He was not a smoker. His oral hygiene during 
his hospitalization and rehabilitation had been poor.

On physical examination, a large, fi rm, non-ten-
der, sessile mass was visible on the gingiva of the upper 
incisors (Figure 1). The surface was erythematous 
and smooth with no ulceration. Excisional biopsy of 
the entire mass was performed under local anesthesia. 
Histopathology revealed a fi broma with fi brous strand 
proliferation and no dysplastic changes, suggesting a 
diagnosis of benign fi broma. No additional treatment 
was necessary.

The patient was instructed on the importance of 
maintaining oral hygiene. At a 2-week follow-up visit, 
the gingiva had healed with restoration of its contour. 
The patient had no bleeding gums or other symptoms.

 ■ DIFFERENTIAL DIAGNOSIS OF GINGIVAL MASS

The differential diagnosis of a gingival mass includes  
peripheral ossifying fi broma, peripheral giant cell 
granuloma, and pyogenic granuloma.1 Fibromas are 
benign growths that occur most commonly along the 
buccal mucosa secondary to accidental biting of the 
cheek.2 Due to their slow growth, they typically have 
a subacute onset. 

The gingival fi broma in our patient stemmed from 
poor oral hygiene resulting in plaque with a calculus 
deposit acting as an irritant. This is histologically 
different from a cutaneous fi brous neoplasm, which 
is rarely seen in the mucosal tissue in the head and 
neck.3 Excisional biopsy is diagnostic and curative. 
Laser removal has been described in the literature.4 

Recurrence is prevented with attention to good oral 
hygiene.5 

The development of the oral mass in this patient 
illustrates the importance of oral health, which is 
often overlooked in the hospital and outpatient set-
tings. Patients at risk include those with prolonged 
stays in the hospital and in rehabilitation facilities. 
Patient education and attention to oral hygiene can 
prevent oral infections and will improve the overall 
health of patients. ■

 ■ DISCLOSURES 
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context of his contributions, could be perceived as a potential confl ict 
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Figure 1. A large, fi rm, non-tender, sessile mass 
was seen on the gingiva of the upper incisors.
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BRIEF
ANSWERS 
TO SPECIFIC 
CLINICAL 
QUESTIONS

What is the rationale for the 
laboratory workup for suspected 
pheochromocytomas 
and paragangliomas?

Q:

Selection of screening tests for pheochro-
mocytomas and paragangliomas (PPGLs) 

is best guided by high clinical suspicion. Test results 
should be interpreted with careful consideration 
of collection methods before pursuing imaging 
tests for localization or referring for endocrinologic 
evaluation.

PPGLs are rare neuroendocrine tumors, with an 
estimated incidence of 2 to 8 per million.1 These 
catecholamine-secreting chromaffi n cell tumors are 
mostly benign2 but can manifest as metastatic disease 
in 15% to 17% of cases.1 Pheochromocytomas arise 
from chromaffi n cells of the adrenal medulla, and 
paragangliomas arise from extra-adrenal chromaffi n 
cells of sympathetic or parasympathetic origin. The 
prevalence of PPGLs in patients presenting with 
hypertension in the outpatient setting is 0.1% to 
0.6%.1,3 However, PPGLs can be asymptomatic and 
discovered incidentally on imaging. Of these inci-
dentalomas, 80% to 85% are pheochromocytomas, 
and 15% to 20% are paragangliomas.1,3 While the 
parasympathetic nervous system of the head and neck 
can also give rise to paragangliomas, tumors in this 
location do not produce vasoactive amines.1

 ■ CLINICAL PRESENTATION

Clinical features are key in diagnosing PPGLs.2 The 
kaleidoscope of clinical presentations is dominated 
by signs and symptoms that indicate an overactive 
sympathetic autonomic nervous system (Table 1).3,4 

Palpitations, hyperhidrosis, and headaches form the 
classic triad of symptoms with a combined specifi city 
of 93.8%,5 but there are distinguishing factors. For 
example, palpitations, hyperhidrosis, tremors, pallor, 
and nausea are the most frequently reported symp-
toms in patients with PPGLs, with one or more occur-
ring in 85% of patients, and their presence may help 
distinguish patients with PPGLs from those without 
PPGLs.4 Despite the typical symptoms occurring in 
85% of patients, incidentalomas noted on computed 
tomography and genetic case-detection testing lead 
to up to 62% of diagnoses.6

 ■ CONSEQUENCES OF CATECHOLAMINES

Catecholamines—including the “fi ght or fl ight” hor-
mones epinephrine, norepinephrine, and dopamine—
are secreted in response to stress. In healthy people, 
catecholamine levels after myocardial infarction may 
be 10 to 20 times higher than at baseline.2,7 Hyper-
tension, a key characteristic of PPGLs, is precipitated 
by high catecholamine levels. Norepinephrine and 
epinephrine increase cardiac output through beta-re-
ceptor activity and increase peripheral vascular resis-
tance through alpha-receptor activity. Paroxysmal 
release of catecholamines results in mostly episodic 
hypertension, with some patients normotensive 
between episodes and others experiencing sustained 
hypertension.3

Dopamine production targets D1 and D2 recep-
tors. D1 receptor activation results in renal vasodi-
lation, and D2 activation inhibits norepinephrine 

A:
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secretion from sympathetic nerve terminals, which 
has a negative inotropic effect on the heart. This 
explains why some patients with dopamine-secreting 
PPGLs present only with hypotension.8,9 Orthostatic 
hypotension in a patient with a history of hyperten-
sion is a good clinical clue for PPGLs.3 The overall 
balance of vasoconstrictive vs vasodilatory effects of 
the unique hormonal cocktail produced by the tumor 
determines the tumor’s clinical behavior. 

 ■ INITIAL BIOCHEMICAL TESTING:
FOCUS ON SENSITIVITY

A missed diagnosis of PPGLs can have devastating 
cardiovascular consequences, including myocardial 
infarction, cardiac arrhythmias, heart failure due to 
toxic cardiomyopathy, and pulmonary edema. The 
initial biochemical testing methods should therefore 
focus on maximizing sensitivity. 

Biochemical testing for pheochromocytoma is 
indicated in patients who have symptoms of cate-
cholamine excess, an adrenal incidentaloma, or a 
hereditary predisposition to development of PPGLs.9

In contrast to episodic catecholamine release, the 
products of catecholamine metabolism are constantly 
released from PPGLs into the circulation. Metabolic 
products of catecholamines have longer plasma half-
lives and are therefore easier to measure. Hence, 
plasma free metanephrines or 24-hour urinary frac-
tionated metanephrines should be the initial investi-
gative tests to rule out PPGLs.2,9 Levels of dopamine 
and its metabolite plasma 3-methoxytyramine can 
help establish the biochemical subtype of PPGL but 
are not essential for initial screening.2

The diagnostic sensitivity of plasma free metaneph-
rines is above 96% and the specifi city is about 89%. 
The sensitivity of 24-hour urinary fractionated 
metanephrines is 86% and specifi city is above 69%.2 
The sensitivities and specifi cities reported in the 
literature vary depending on the assays used. Plasma 
tests using liquid chromatography with tandem mass 
spectrometry afford higher sensitivity and specifi city 
than immunoassays.2 Mass spectrometry methods 
employed in urine testing are also more sensitive and 
specifi c than other techniques.2

Some studies have claimed to demonstrate that 
measuring plasma free metanephrines has a higher 
specifi city than 24-hour urinary fractionated meta-
nephrines,2 but robust, direct comparisons using the 
gold standard of mass spectrometry to establish this 
are lacking. Therefore, the Endocrine Society and 
the North American Neuroendocrine Tumor Society 

guidelines recommend initial screening with either 
plasma free metanephrines or urinary fractionated 
metanephrines.2,9

 ■ HOW THE SAMPLE IS COLLECTED IS KEY

For accurate results, the blood sample for plasma free 
metanephrines must be collected by an indwelling 
catheter placed 30 minutes prior to the draw, and the 
patient must be in a supine position for the full 30 
minutes. A sample collected under these conditions 
can be a powerful tool for diagnosing PPGLs, with 
newer studies reporting a false-positive rate of less 
than 3% with proper collection, and superiority over 
24-hour urine collection.10

Testing of plasma free metanephrines is preferred 
over urine fractionated metanephrines in patients 
with renal dysfunction, but many laboratory collec-
tion sites do not have time, expertise, or resources 
to follow the protocol required for the blood draw. 
Therefore, 24-hour urine collection may be a more 
accurate, although time-consuming, option. Emerg-
ing studies have noted that the sensitivity and spec-
ifi city of spot urine samples correlate well with those 
of 24-hour samples, but at present the evidence is 
insuffi cient to recommend adopting this strategy in 
routine clinical practice.2,11

Vanillylmandelic acid has poor sensitivity and is 
not indicated in the initial biochemical workup for 
possible PPGLs.12

 ■ DIAGNOSTIC INTERPRETATION

A 3-fold to 4-fold rise above the upper limit of normal 
for plasma free metanephrines or urinary fractionated 
metanephrines is unlikely to be a false-positive result. 
Metanephrine levels within the reference range are 

TABLE 1
Symptoms of pheochromocytomas
and paragangliomas

Most frequent
Most specifi c 
(classic triad) Less frequent

Palpitations Palpitations Anxiety or panic

Hyperhidrosis Hyperhidrosis Weight loss

Tremors Headaches Fatigue

Pallor Constipation

Nausea

Based on information in references 3 and 4.
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usually suffi cient to exclude PPGLs. But importantly, 
very small tumors (< 1 cm) or dopamine-secreting 
tumors can result in false-negative results.2

Fasting blood levels of plasma 3-methoxytyramine 
should be measured to evaluate for dopamine-secreting 
PPGLs if initial metanephrine testing is negative but 
the index of clinical suspicion for PPGL remains high.2

 ■ EQUIVOCAL RESULTS: WHAT IS NEXT?

An equivocal test result (ie, metanephrine elevation 
to less than 3 times the upper limit of reference range) 
indicates a need for further workup and questions:
• Was the blood or urine screening sample col-

lected appropriately? Caffeinated beverages, 
alcohol intake, smoking, and intense physical 
activity can cause false-positive results and should 

be avoided at least 24 hours prior to test collec-
tion.1 Several medications (Table 2)3,4 can also 
skew the results if not withheld before the sample 
is drawn. Acetaminophen should ideally be held 
for 5 days before sample collection. Given that the 
false-positive rate is not very high with antihyper-
tensive medications, these can be continued at the 
time of test collection unless a repeat test is being 
performed for confi rmation of a prior equivocal 
test.13 If the patient is taking monoamine oxidase 
inhibitors, stimulants, or tricyclic antidepressants, 
the medication should be stopped at least 2 weeks 
before biochemical testing for PPGLs.14

• Was the patient under physiologic stress at the 
time of collection? Screening tests are likely to 
be falsely positive during critical illness. In this 
setting, the test should be repeated when clinical 
stability is achieved. 

• Are the results still equivocal? A clonidine sup-
pression test can be considered. This test, shown 
to be highly specifi c,2,9 involves measurement of 
baseline serum normetanephrine levels followed 
by clonidine administration with a repeat draw 
and measurement 3 hours later. If serum normeta-
nephrine levels are elevated or decrease by less 
than 40%, PPGL is likely. Clonidine, an alpha- 
receptor agonist, inhibits norepinephrine release 
in patients without autonomous production of 
catecholamines but not in patients with PPGLs.
If the patient has a low pretest probability of hav-

ing PPGLs, then a screening test can be repeated in 6 
months to assess the trend. This would help identify a 
small tumor that may be enlarging over time.

 ■ TAKE-HOME POINTS

The rationale for timely diagnosis of PPGLs relies on 
a high index of suspicion and awareness of clinical 
features. Appropriate collection methods, testing that 
prioritizes high sensitivity, and careful review of fi nd-
ings will support the diagnostic process. ■

 ■ DISCLOSURES
The authors report no relevant fi nancial relationships which, in the 
context of their contributions, could be perceived as a potential confl ict 
of interest.

TABLE 2
Medications associated
with false-positive screening tests

Class Name

Antihypertensive Beta-blocker (labetalol, sotalol)
Alpha-2 agonist (alpha-methyldopa)
Alpha-2 antagonist (phenoxybenzamine)
Alpha, beta-1, beta-2 agonist (ephedrine)
Calcium channel blocker (dihydropyridines)

Stimulant Caffeine
Nicotine
Amphetamine
Cocaine

Anxiolytic Buspirinone

Analgesic Acetaminophen

Anti-infl ammatory Sulfasalazine

Antidepressant Tricyclic antidepressants
Monoamine oxidase inhibitors

Dopamine agonist Levodopa

Based on information in references 3 and 4.
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TO SPECIFIC 
CLINICAL 
QUESTIONS

Fundic gland polyps: Should my 
patient stop taking PPIs?

Q:

Fundic gland polyps (FGPs) associated with 
proton pump inhibitors (PPIs) are generally 

considered benign, and patients without high-risk 
features (ie, more than 20 FGPs or polyp size greater 
than 1 cm) can be advised to continue taking the PPI 
if there is a clear indication for its use.

It is estimated that 1 in 10 patients in the United 
States takes a PPI.1 Long-term PPI use can promote 
development of FGPs in the stomach because the 
decrease in stomach acidity leads to increased pro-
duction of gastrin. Gastrin has trophic effects that 
lead to parietal cell and enterochromaffi n-like cell 
hyperplasia and the formation of fundic gland cysts 
and polyps.2,3 The number and size of FGPs is propor-
tionate to the dose and duration of PPI therapy.2,4

 ■ SPORADIC AND SYNDROMIC TYPES

There are 2 types of FGPs—sporadic and syndromic—
and when encountering FGPs, the most important 
principle is to distinguish the two (Table 1).5–8 Spo-
radic FGPs are associated with PPIs. Syndromic FGPs 
occur with a background of familial adenomatous pol-
yposis (FAP), including classic FAP, attenuated FAP, 
gastric adenocarcinoma and proximal polyposis of the 
stomach, and MUTYH-associated polyposis.9,10

Sporadic or PPI-associated FGPs exhibit activat-
ing beta-catenin gene mutations and rarely show dys-
plasia.11,12 In contrast, syndromic or FAP-associated 
FGPs arise through somatic second-hit mutations of 
the adenomatous polyposis coli gene. They frequently 
demonstrate dysplasia, leading to a much higher risk 
of gastric cancer than PPI-associated FGPs.6,13 How-
ever, these mutations are not routinely checked in 
histology.

Case reports have described dysplasia in patients 
with sporadic FGPs who take a PPI, but the true 

risk of carcinoma in patients with PPI-associated 
FGPs is unclear.14 PPI-associated FGPs have not 
been linked to an increased risk of malignant trans-
formation compared with the risk in the general 
population.14,15 While the risk of dysplasia increases 
with polyp size in FAP-associated FGPs, a study of 
132 large (> 1-cm) sporadic FGPs with a median 
follow-up of 3.2 years reported a rate of dysplasia of 
2.6 cases per 1,000-person years of follow-up and no 
carcinoma.16 This study may have been limited by 
its short follow-up period, as reports of cancer with 
sporadic FGPs do exist.15 

In the rare cases of sporadic FGPs with carcino-
mas, most are small polyps with a mean size of 5.4 
mm, suggesting that even polyp size may not predict 
malignancy risk.14

 ■ CASE 1: FUNDIC GLAND POLYPS, NO DYSPLASIA

A 65-year-old woman underwent esophagogastroduo-
denoscopy for surveillance of a history of Barrett esopha-
gus without dysplasia. In addition to short-segment Barrett 
esophagus, 12 sessile polyps 4 to 6 mm in size were found 
in the body of her stomach. Biopsy results showed fundic 
gland polyps, negative for dysplasia. The patient has taken 
omeprazole 20 mg daily for many years. Should she stop 
using omeprazole?
 Benign FGPs are typically small (< 1 cm) sessile 
polyps with a smooth contour found in the body of 
the stomach.7 When upper gastrointestinal endos-
copy reveals fewer than 20 gastric polyps with the 
characteristic appearance of FGPs in the gastric body, 
biopsy is unnecessary. If the endoscopic appearance 
has atypical characteristics such as irregular surface, 
redness, erosion, or depression, the polyp should be 
resected, as these features have been associated with 
dysplasia and carcinoma.14 Polypectomy is also rec-
ommended when the size is greater than 1 cm or the 

A:
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location is antral to assess for other causes such as 
hyperplastic gastric polyps.7,17 

The incidence of sporadic FGPs appears to be 
inversely correlated with Helicobacter pylori infection.3 
In the absence of other indications such as dyspepsia 
and hyperplastic polyps, testing for H pylori in the set-
ting of FGPs is unnecessary. 

There are no guidelines regarding follow-up of 
sporadic FGPs. In general, for patients with spo-
radic FGPs in whom syndromic FGPs are ruled out, 
PPI therapy can be continued at the lowest effec-
tive dose for as long as indicated. However, PPI ces-
sation should be considered if there are more than 
20 polyps or polyps larger than 1 cm, especially 
if there are so many polyps as to give a carpeting 
appearance.7,8,14 Polyps should be examined care-
fully with white light and narrow-band imaging. 
Those larger than 1 cm or with atypical endoscopic 
features should be resected completely. Several 
studies suggest that if dysplasia is found in sporadic 
FGPs, progression to gastric cancer occurs slowly, if 
at all, and repeat endoscopy 1 to 3 years after pol-
ypectomy is reasonable.18,19 Evidence demonstrates 
regression of FGPs if PPIs are stopped, even if they 
were large in size, and endoscopic follow-up to con-
fi rm regression is unnecessary.7,8

Resolution of case
The FGPs seen in this 65-year-old patient have typi-
cal characteristics of sporadic FGPs (< 20 in number, 
< 1 cm in size, with sessile appearance and located in 
the gastric body), without any high-risk features, and 
thus do not need polypectomy or specifi c follow-up. 
The patient can continue PPI therapy and surveil-
lance esophagogastroduodenoscopy as indicated for 
Barrett esophagus.

 ■ CASE 2: YOUNG MAN WITH ‘CARPETING’ 
AND UNKNOWN FAMILY HISTORY

A 32-year-old man underwent esophagogastroduodenos-
copy for evaluation of iron defi ciency anemia. Innumera-
ble polyps were found carpeting the fundus of his stomach. 
Biopsies showed FGPs with low-grade dysplasia. The 
patient had recently started taking omeprazole for treat-
ment of gastroesophageal refl ux disease. He was adopted 
and his family history is unknown. Should he stop his PPI?
 Any of these risk factors raises suspicion for an 
underlying FAP syndrome:
• The number of gastric polyps exceeds 20
• The patient is younger than 40
• Polyps are present in the antrum
• Dysplasia is seen on polyp biopsy
• There is concurrent duodenal adenoma.

If possible, a detailed family history of cancer, 
especially colon or other gastrointestinal tract neo-
plasm, should be sought. Colonoscopy is indicated 
to evaluate for colonic polyps or neoplasms. Genetic 
evaluation should be considered in young patients 
with carpeting of polyps or if there is a family history 
of cancer. If the diagnosis of FAP is confi rmed, the 
patient should be managed accordingly as described 
in guidelines.5,8

Resolution of case
This patient has multiple factors (age < 40, large 
number of polyps with dysplasia) concerning for 
syndromic FGPs. He should undergo colonoscopy 
and be referred for genetic evaluation. If an inherited 
polyposis syndrome is diagnosed, the development of 
his FGPs is unlikely associated with PPI use, and the 
patient can continue to use PPIs to manage his refl ux 
disease. In fact, acid suppression may protect against 
dysplasia in syndromic FGPs.20 On the other hand, if 

TABLE 1
Sporadic and syndromic fundic gland polyps compared 

Feature Sporadic fundic gland polyps Syndromic (FAP-associated) fundic gland polyps

Number < 20 ≥ 20, often hundreds8

Location Body of the stomach Mostly in the body of the stomach, but can also be seen in the antrum

Presence of dysplasia Rare In 25%–40%5

Age Older; average age 40 Under age 40

Sex More common in females than males Incidence similar in both sexes6

Other EGD fi ndings None known Concurrent duodenal adenomas can be seen7

EGD = esophagogastroduodenoscopy; FAP = familial adenomatous polyposis 
Based on information in references 5–8.
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a diagnosis of an inherited polyposis syndrome cannot 
be made, the patient should be advised to stop PPIs 
and manage his refl ux disease with lifestyle modifi ca-
tion or a histamine-2 blocker. Whether or not he has 
syndromic FGPs, this patient should undergo surveil-
lance esophagogastroduodenoscopy to follow up on 
the low-grade dysplasia.

 ■ BOTTOM LINE: NUMBER AND SIZE OF POLYPS, 
NEED FOR PPI

If syndromic FGPs are ruled out and the patient is tak-
ing a PPI, we recommend considering PPI cessation if 
there are 20 or more FGPs or polyp size is larger than 1 
cm. Polyps that are larger than 1 cm or atypical should 
be resected to evaluate for dysplasia and rule out other 
types of gastric polyps, but endoscopic surveillance is 

not needed if no atypical features are found. 
With increasing use of PPIs and increasing inci-

dence of PPI-associated FGPs, updated evidence is 
needed to elucidate the natural history of these polyps 
and identify risk factors for malignant transformation. 
Regardless of the presence of any gastric polyp, a 
review of the indications for chronic PPI use is war-
ranted for all patients taking a PPI for longer than 8 
weeks (Table 2).21,22 Inappropriate PPI use should be 
discontinued to minimize the adverse effects, includ-
ing FGPs associated with long-term PPI use.  ■

 ■ DISCLOSURES
The authors report no relevant fi nancial relationships which, in the 
context of their contributions, could be perceived as a potential confl ict 
of interest.

TABLE 2
Indications for long-term use of proton pump inhibitors

Defi nitive (> 8 weeks) Conditional 

Barrett esophagus (unrelated to GERD symptoms or esophagitis) PPI-responsive, endoscopy-negative refl ux disease with recurrence 
on PPI cessation

Erosive esophagitis Los Angeles classifi cation grade C/D PPI-responsive functional dyspepsia with recurrence on PPI 
cessation

Esophageal stricture due to GERD PPI-responsive upper-airway symptoms with recurrence on PPI 
cessation

NSAID/antiplatelet users with increased risk of ulcers and bleeding Refractory steatorrhea in chronic pancreatic insuffi ciency with 
enzyme replacement

Eosinophilic esophagitis Secondary prevention of peptic ulcers without concomitant 
antiplatelet drugs

Pathological hypersecretory conditions (Zollinger-Ellison syndrome)

Prevention of progression of idiopathic pulmonary fi brosis

GERD = gastroesophageal refl ux disease; NSAID = nonsteroidal anti-infl ammatory drug; PPI = proton pump inhibitors

Based on information in references 21 and 22.

 ■ REFERENCES

1. Hayes KN, Nakhla NR, Tadrous M. Further evidence to monitor 
long-term proton pump inhibitor use. JAMA Netw Open 2019; 
2(11):e1916184. doi:10.1001/jamanetworkopen.2019.16184

2. Martin FC, Chenevix-Trench G, Yeomans ND. Systematic review with 
meta-analysis: fundic gland polyps and proton pump inhibitors. 
Aliment Pharmacol Ther 2016; 44(9):915–925.doi:10.1111/apt.13800

3. Cats A, Schenk BE, Bloemena E, et al. Parietal cell protrusions and 
fundic gland cysts during omeprazole maintenance treatment. Hum 
Pathol 2000; 31(6):684–690. doi:10.1053/hupa.2000.7637

4. Tran-Duy A, Spaetgens B, Hoes AW, de Wit NJ, Stehouwer CD. Use 
of proton pump inhibitors and risks of fundic gland polyps and gas-

tric cancer: systematic review and meta-analysis. Clin Gastroenterol 
Hepatol 2016; 14(12):1706–1719.e5. doi:10.1016/j.cgh.2016.05.018

5. Goddard AF, Badreldin R, Pritchard DM, Walker MM, Warren B; Brit-
ish Society of Gastroenterology. The management of gastric polyps. 
Gut 2010; 59(9):1270–1276. doi:10.1136/gut.2009.182089

6. Abraham SC, Nobukawa B, Giardiello FM, Hamilton SR, Wu TT. Fun-
dic gland polyps in familial adenomatous polyposis: neoplasms with 
frequent somatic adenomatous polyposis coli gene alterations. Am 
J Pathol 2000; 157(3):747–754. doi:10.1016/S0002-9440(10)64588-9

7. Shaib YH, Rugge M, Graham DY, Genta RM. Management of gastric 
polyps: an endoscopy-based approach. Clin Gastroenterol Hepatol 
2013; 11(11):1374–1384. doi:10.1016/j.cgh.2013.03.019

8. Burt RW. Gastric fundic gland polyps. Gastroenterology 2003; 
125(5):1462–1469. doi:10.1016/j.gastro.2003.07.017



160 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 90  • NUMBER 3  MARCH 2023

PPI-ASSOCIATED POLYPOSIS

9. Waldum H, Fossmark R. Gastritis, gastric polyps and gastric cancer. 
Int J Mol Sci 2021; 22(12):6548. doi:10.3390/ijms22126548

10. Leoz ML, Carballal S, Moreira L, Ocaña T, Balaguer F. The genetic 
basis of familial adenomatous polyposis and its implications for clin-
ical practice and risk management. Appl Clin Genet 2015; 8:95–107. 
doi:10.2147/TACG.S51484

11. Abraham SC, Nobukawa B, Giardiello FM, Hamilton SR, Wu TT. Spo-
radic fundic gland polyps: common gastric polyps arising through 
activating mutations in the beta-catenin gene. Am J Pathol 2001; 
158(3):1005–1010. doi:10.1016/s0002-9440(10)64047-3

12. Shang S, Hua F, Hu ZW. The regulation of beta-catenin activity and 
function in cancer: therapeutic opportunities. Oncotarget 2017; 
8(20):33972–33989. doi:10.18632/oncotarget.15687

13. Mankaney G, Leone P, Cruise M, et al. Gastric cancer in FAP: a 
concerning rise in incidence. Fam Cancer 2017; 16(3):371–376. 
doi:10.1007/s10689-017-9971-3

14. Sano W, Inoue F, Hirata D, et al. Sporadic fundic gland polyps with 
dysplasia or carcinoma: clinical and endoscopic characteristics. 
World J Gastrointest Oncol 2021; 13(7):662–672.
doi:10.4251/wjgo.v13.i7.662

15. Banks M, Graham D, Jansen M, et al. British Society of Gastroen-
terology guidelines on the diagnosis and management of patients 
at risk of gastric adenocarcinoma. Gut 2019; 68(9):1545–1575. 
doi:10.1136/gutjnl-2018-318126

16. Mohammed A, Garg R, Trakroo S, Singh A, Sanaka MR. Long term 
outcomes of sporadic large fundic gland polyps: a single-center 
experience. Scand J Gastroenterol 2021; 56(12):1391–1395.
doi:10.1080/00365521.2021.1968032

17. ASGE Standards of Practice Committee, Evans JA, Chandrasekhara 
V, et al. The role of endoscopy in the management of premalignant 
and malignant conditions of the stomach. Gastrointest Endosc 2015; 
82(1):1–8. doi:10.1016/j.gie.2015.03.1967

18. Levy MD, Bhattacharya B. Sporadic fundic gland polyps with low-
grade dysplasia: a large case series evaluating pathologic and im-
munohistochemical fi ndings and clinical behavior. Am J Clin Pathol 
2015; 144(4):592–600. doi:10.1309/AJCPGK8QTYPUQJYL

19. Lloyd IE, Kohlmann WK, Gligorich K, et al. A clinicopathologic eval-
uation of incidental fundic gland polyps with dysplasia: implications 
for clinical management. Am J Gastroenterol 2017; 112(7):1094–
1102. doi:10.1038/ajg.2017.125

20. Bianchi LK, Burke CA, Bennett AE, Lopez R, Hasson H, Church 
JM. Fundic gland polyp dysplasia is common in familial adeno-
matous polyposis. Clin Gastroenterol Hepatol 2008; 6(2):180–185. 
doi:10.1016/j.cgh.2007.11.018

21. Targownik LE, Fisher DA, Saini SD. AGA clinical practice update on 
de-prescribing of proton pump inhibitors: expert review. Gastroen-
terology 2022; 162(4):1334–1342. doi:10.1053/j.gastro.2021.12.247

22. Sami SS, Ragunath K. The Los Angeles classifi cation of gastroesoph-
ageal refl ux disease. Video J Encycl GI Endosc 2013; 1(1):103–104. 
https://doi.org/10.1016/S2212-0971(13)70046-3

Address: Yi Qin, MD, Department of Gastroenterology, Hepatology, 
and Nutrition, A30, Cleveland Clinic, 9500 Euclid Avenue, Cleveland, OH 
44195; qiny@ccf.org



COMMENTARY

CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 90  • NUMBER 3  MARCH 2023  161

doi:10.3949/ccjm.90a.22010

The cost of ‘free’: Advising patients 
about sponsored genetic testing
In recent years, we have witnessed sponsored

 genetic testing providing an alternative to out-of-
pocket or insurance-billed tests through partnerships 
between genetic laboratories and biopharmaceutical 
companies. Available through many laboratories, 
sponsored genetic testing can be attractive to both 
patient and clinician in appearing free, but close scru-
tiny reveals hidden nonfi nancial disadvantages that 
could create ethical challenges for both clinician and 
patient in our opinion. We break down benefi ts and 
drawbacks of sponsored genetic testing for clinicians 
to use in helping patients make informed decisions.

Sponsored genetic testing must be ordered through 
a healthcare provider and involves the distribution of 
genetic data among four possible primary stakehold-
ers: the referring clinician, the patient, a genetic test-
ing laboratory, and a third-party biopharmaceutical or 
biotech company, with the sponsoring biopharmaceu-
tical or biotech company covering the fi nancial cost. 
Direct-to-consumer testing is transparent in that it is 
a consumer-business relationship with costs up front.

 ■ ADVANTAGES AND DISADVANTAGES

Sponsored genetic testing is available for many dis-
orders, including epilepsy, skeletal dysplasia, and 
cardiomyopathies.1−4 Sponsoring companies may use 
resulting data to recruit patients for clinical trials, 
make providers and patients aware of new therapies, 
or develop new tests for diagnosing genetic diseases.

It may be tempting to confl ate sponsored genetic 
testing with free genetic testing. Our experience has 
been that sponsored genetic testing is not free. Rather, 
when patients opt to have their genetic tests paid by 
the sponsoring company, the laboratory conducts the 
test and reports the results to the ordering clinician, 
typically sharing either de-identifi ed or in some cases 

identifi able results with the sponsoring third party. 
Data-sharing has signifi cant implications, and being 
aware of these is important for patient and provider. 
Currently, there is little guidance for clinicians who 
are faced with helping patients determine whether 
sponsored genetic testing is appropriate for them. 

In our experience, the benefi ts of sponsored 
genetic testing include expanding access to genetic 
testing and providing opportunity for patients to 
participate in research. Despite market trends toward 
lower pricing for out-of-pocket testing and broader 
insurance coverage, patients seeking genetic testing 
still face fi nancial barriers.5 Sponsored genetic testing 
may be more or equally affordable for patients who 
could not otherwise access genetic testing, allowing 
patients access to information regarding disease risks 
and diagnoses. However, sponsored genetic testing 
is not the only affordable option. Many laboratories 
have alternative options for low-cost or no-cost test-
ing that do not involve a third-party sponsor and 
have fi nancial assistance programs (based on a sliding 
income-based scale) and laboratory billing policies 
(such as no balance-billing for those with Medicaid).6 

Even with the benefi ts of sponsored genetic test-
ing, clarifi cation regarding potential disadvantages is 
crucial for addressing practical and ethical issues in 
best patient care. Ethical issues relevant to clinicians, 
professional societies, laboratories, and sponsors of 
sponsored genetic testing involve informed consent 
and autonomy, confi dentiality and privacy, data 
sharing, equity, assessing clinical appropriateness of 
breadth of genes tested on sponsored genetic testing 
panels, access to and clarifi cation of results, and future 
engagement with laboratory and sponsors.7−9

Although professional societies and organizations have 
published resources regarding many aspects of genetic test-
ing,10 none address the unique concerns regarding advan-
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tages and disadvantages of sponsored genetic testing.11 
This poses challenges for those lacking familiarity with 
the nuances of sponsored genetic testing. Laboratories 
that partner with sponsoring biopharmaceutical compa-
nies may promote sponsored genetic testing to healthcare 
providers, many of whom have limited familiarity with 
the ethical nuances of genetic testing and counseling, and 
to patient advocacy organizations for rare diseases through 
sponsored content and advertisement on public-facing 
websites (eg, journal articles, Statnews.com). While some 
sponsored genetic testing offers patients the opportunity 
to receive sponsored genetic counseling, access to genetic 
counselors is not guaranteed and varies from program to 
program. Additionally, the sponsoring laboratories that 
provide access to genetic counselors and physicians via 
telehealth may have a fi nancial relationship with the 
aforementioned sponsors, raising concerns about poten-
tial confl icts of interest.

 ■ USE OF DATA

One consideration for enhancing transparency around 
sponsored genetic testing is clarifying how data will 
be used. Although sponsored genetic testing may not 
involve payment, when a clinician and patient pursue 
sponsored genetic testing, both are still engaging in a 
transactional exchange with the laboratory and spon-
soring company. Specifi cally, patients are exchanging 
data for the cost of the genetic test. While insurance 
companies do not have access to results of insurance-
paid genetic testing, patients who pursue sponsored 
genetic testing risk losing control over their data. In 
other words, one risk of sponsored genetic testing may 
involve access to de-identifi ed or, in some instances, 
identifi able data, which are shared with the paying 
(sponsoring) company. 

To date, there are no qualitative studies specifi -
cally exploring patient attitudes toward sharing their 
information with a third-party sponsoring labora-
tory. Current literature shows that participants have 
concerns about privacy and confi dentiality regarding 
de-identifi ed genetic biobank research.12,13 Likewise, 
a 2018 study13 on participant views of risks and 
benefi ts of general data sharing found that approxi-
mately 8% or 61 of 771 expressed serious concerns 
about access to their data, and less than 8% or 1 in 
about 12 respondents felt that the potential negative 
consequences outweighed the benefi ts. Participant 
concerns included data theft, data used for marketing, 
and data sharing decreasing enrollment in clinical tri-
als.13 Extrapolating from this 2018 study, those with 
concerns about the risks of data sharing may be in the 

minority, but their views provide insight that can be 
used to make data sharing a more transparent process. 

In our experience, while some sponsored genetic 
testing programs provide easy-to-access websites with 
detailed information on use of data, some programs are 
unclear about what data will be shared in exchange 
for sponsored genetic testing. At times, sponsored 
genetic testing privacy policies can be vague or use 
legal language that may be obscuring, leading to sev-
eral questions, such as the following:
• What is meant by de-identifi ed data? 
• If suffi cient genetic information obtained from a 

clinical test is shared, is an individual’s informa-
tion then identifi able? 

• Could the de-identifi ed data be used for research 
and development of treatments beyond the tar-
geted genetic test? 

• How will data be secured?
• With whom will data be shared (including third 

parties beyond the laboratory and sponsoring com-
pany) and for how long?

• What data will be shared?
• How will data be used?
• Will any data be identifi able? 

Additionally, if clinicians order sponsored genetic 
testing, they should consider the implications for their 
own practice and for their hospital systems.14 We have 
found that while patient data are often (although not 
always) de-identifi ed, both the laboratory and spon-
soring entity may collect the contact information of 
prescribing healthcare professionals. In turn, per the 
typical sponsored genetic testing requisitions form, 
prescribing clinicians may later be asked to recruit 
patients to participate in a registry or clinical trial. 
Some laboratories and sponsors offering sponsored 
genetic testing specify that ordering clinicians and 
patients are not under obligation to the sponsoring 
company or laboratory, but others are vague about 
the relationship between providers and third parties. 
This consideration may already be part of a clinician’s 
risk-benefi t calculation, given prior experience with 
pharmaceutical companies that use prescribing data 
for marketing and soliciting patients for clinical trials.

 ■ INTERPRETING TEST RESULTS

Concerns about sponsored genetic testing and data 
also emerge regarding test results that will be shared 
with the patient.14 The scope of genes targeted in 
sponsored genetic testing may refl ect the sponsor-
ing company’s goals and not necessarily those of the 
patient and clinician. The broad nature of sponsored 
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genetic testing panels can be benefi cial in many cases, 
especially when a patient is found to have a medically 
actionable incidental fi nding and the ordering pro-
vider knows how to interpret the medically action-
able fi ndings. Consider, for example, a patient with 
hypertrophic cardiomyopathy who decides to undergo 
sponsored genetic testing, which is typically a 30-gene 
panel. The sponsored genetic testing panel can 
include genes associated with all forms of hereditary 
cardiomyopathy or arrhythmia. Instead of fi nding a 
variant that caused the hypertrophic cardiomyopathy, 
the sponsored genetic testing may produce results that 
lead to a diagnosis of long-QT syndrome, which would 
otherwise have gone undiagnosed and for which there 
is a straightforward lifesaving intervention. 

Conversely, broader panel testing can result in 
higher rates of variants of uncertain signifi cance, 
which are prone to misinterpretation.14 These results 
may be considered a benefi t or drawback, depend-
ing on patient perspective, or may be overwhelming 
and distressing to patients, especially for individuals 
who actively wish to not know incidental fi ndings. 
With broad genetic testing (such as clinical exome or 
genome sequencing), reporting of secondary fi ndings 
and patient wishes to have them shared may be pre-
sented as an option (“opt in” or “opt out”) during the 
informed consent process.15 With sponsored genetic 
testing, secondary fi ndings and opting out of the 
results of secondary fi ndings may not be an explicit 
part of the informed consent process. 

An example involves a cardiologist intending to 
test for suspected cardiac transthyretin amyloidosis 
using sponsored genetic testing with a 100+ gene 
neuropathy and cardiomyopathy panel that may 
include testing for autosomal recessive childhood-
onset conditions not clinically indicated. Although 
the testing may return a result that rules out heredi-
tary amyloidosis, the broad nature of sponsored 
genetic testing may also yield an unexpected result 
identifying the patient as an adult carrier for an 
autosomal recessive childhood-onset metabolic 
condition. While the patient would be informed by 
the cardiologist that they did not have hereditary 
amyloidosis, the other fi ndings, including the auto-
somal recessive childhood-onset metabolic condi-
tion, may not be discussed by the cardiologist having 
not prepared the patient for potential results from 
the 100+ sponsored genetic testing panel. Without 
proper counseling, the patient may learn about the 
unexpected fi ndings (that have an impact on repro-
ductive decision-making) from the results report, 
which could lead to distress. 

When incidental fi ndings are possible and fall 
outside the scope of the ordering clinician, such cli-
nicians should be prepared not only to facilitate an 
informed decision prior to testing, but also to ensure 
the patient has access to adequate posttest counsel-
ing. The previous example underscores that access to 
genetic counseling must occur alongside wide-ranging 
genetic testing. In making an informed decision to 
pursue sponsored genetic testing, patients should be 
made aware of all results a sponsored genetic test-
ing may yield, and a clear plan should be established 
between provider and patient about how to approach 
unexpected fi ndings.

 ■ GENETIC COUNSELING

Sponsored genetic testing may vary regarding access 
to genetic counseling. Some programs may offer post-
test genetic counseling free of charge, but the service 
is not standard and may only be available for patients 
who meet certain criteria. Sponsored genetic test-
ing that offers access to free genetic counseling may 
eliminate some of the burden on clinicians with little 
training regarding genetics who have concerns about 
results that extend beyond their expertise. However, 
for most sponsored genetic testing, the burden of 
pretest counseling regarding uncertain or unintended 
results falls on the clinician. While pretest counsel-
ing is an essential duty of the provider, consistent 
guidance from professional societies and transparency 
from sponsors of sponsored genetic testing could alle-
viate some of the burden placed on providers. 

 ■ INFORMED CONSENT

Currently, there is no standard informed-consent 
process for sponsored genetic testing, and the level 
of information varies across sponsored genetic testing 
offerings. Often it seems that sponsored genetic testing 
involves a blanket consent that centers on the rights of 
the laboratory to disclose information to third parties. 
The third parties are not always clearly defi ned, nor is 
it clear how third parties are vetted by the laboratory. 
In some ways, the fl ow of data resulting from spon-
sored genetic testing is similar to a biobank, but with 
less transparency about what qualifi es a third party 
to become a sponsor (other than fi nancial capabil-
ity).16,17 A defi ned informed-consent process, beyond 
a company-provided website, brochure, or form, may 
help clinicians meet the clinical obligation to each 
patient’s unique medical needs. Without a disclosure 
statement describing potential future uses, patients do 
not know whether a company can sell their data to 
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other companies, or what happens to data if compa-
nies become insolvent. Existing academic literature on 
informed consent and data sharing can provide useful 
guidance for developing an informed-consent process 
for sponsored genetic testing.18−20

General healthcare providers as well as patients 
need better educational resources provided by relatively 
neutral experts to complement the informed-consent 
process. Additional resources to support informed deci-
sion-making by patients should be generated by medical 
institutions, professional societies, or trusted sources like 
the US Centers for Disease Control and Prevention and 
the National Institutes of Health, and made available on 
their respective websites. Such resources may take the 
form of frequently asked questions (FAQs) on webpages 
addressing the basics of sponsored genetic testing that 
providers can use to facilitate conversations with their 
patients. Handouts with sponsored genetic testing pro-
vider FAQs and patient FAQs are available in the online 
version of this article.

 ■ THE BOTTOM LINE

Many of these issues will resonate previous debates about 
data, biobanking, electronic health records, and com-
mercial genetic testing.21,22 Although sponsored genetic 
testing may help enhance access to genetic testing for 
many and provide researchers with data to develop new 
therapies, a lack of resources about the disadvantages 
of sponsored genetic testing for patients and providers 
who do not specialize in genetics poses challenges for 
informed use. In lieu of position statements or policy 
statements from specialty societies and other organi-
zations, we offer these statements for consideration to 
help practitioners who may be interested in ordering 
sponsored genetic testing for their patients. ■

 ■ DISCLOSURES
Dr. Ford reports serving as advisor or review panel participant and teach-
ing and speaking for Neuropace. The other authors report no relevant 
fi nancial relationships which, in the context of their contributions, could be 
perceived as a potential confl ict of interest.

 ■ REFERENCES
1. Dahir KM, Black M, Gottesman GS, et al. X-linked hypophos-

phatemia caused by the prevailing North American PHEXvariant 
c.*231A>G; Exon 13-15 duplication is often misdiagnosed as anky-
losing spondylitis and manifests in both men and women. JBMR 
Plus 2022; 6(12):e10692. doi:10.1002/jbm4.10692

2. Dellefave-Castillo LM, Cirino AL, Callis TE, et al. Assessment of 
the diagnostic yield of combined cardiomyopathy and arrhythmia 
genetic testing. JAMA Cardiol 2022; 7(9):966–974.
doi:10.1001/jamacardio.2022.2455

3. Bowen BM, Truty R, Aradhya S, et al. SMA identifi ed: clinical and 
molecular fi ndings from a sponsored testing program for spinal 
muscular atrophy in more than 2,000 individuals. Front Neurol 
2021; 12:663911. doi:10.3389/fneur.2021.663911

4. Trachtenberg BH, Shah SK, Nussbaum RL, Bristow SL, Malladi R, 
Vatta M. Presence of V122I variant of hereditary transthyretin-
mediated amyloidosis among self-reported white individuals in a 
sponsored genetic testing program. Circ Genom Precis Med 2021 
14(5):e003466. doi:10.1161/CIRCGEN.121.003466

5. Suther S, Kiros G-E. Barriers to the use of genetic testing: a study 
of racial and ethnic disparities. Genet Med 2009; 11(9):655–662. 
doi:10.1097/GIM.0b013e3181ab22aa

6. Invitae. FAQs: Billing. https://www.invitae.com/en/individual-faqs/billing. 
Accessed February 7, 2023

7. Beskow LM. Lessons from HeLa cells: the ethics and policy of 
biospecimens. Annu Rev Genomics Hum Genet 2016; 17(1):395–417. 
doi:10.1146/annurev-genom-083115-022536

8. Lynch HF, Meyer MN. Regulating research with biospecimens under 
the revised Common Rule. Hastings Center Report 2017; 47(3):3–4. 
doi:10.1002/hast.697

9. Menikoff J, Kaneshiro J, Pritchard I. The Common Rule, updated. N 
Engl J Med 2017; 376(7):613–615. doi:10.1056/NEJMp1700736

10. American College of Medical Genetics and Genomics. Medical Genetics 
Practice Resources. https://www.acmg.net/ACMG/Medical-Genetics-
Practice-Resources/Practice_Resources/ACMG/Medical-Genetics-Practice-
Resources/Medical-Genetics-Practice-Resources.aspx?hkey=d56a0de8-
cfb0-4c6e-bf1e-ffb96e5f86aa. Accessed February 7, 2023

11. American College of Medical Genetics and Genomics Board of Direc-
tors. Points to consider for informed consent for genome/exome se-
quencing. Genet Med 2013; 15(9):748–749. doi:10.1038/gim.2013.94

12. Trinidad SB, Fullerton SM, Bares JM, Jarvik GP, Larson EB, Burke W. Ge-
nomic research and wide data sharing: views of prospective participants. 
Genet Med 2010; 12(8):486–495. doi:10.1097/GIM.0b013e3181e38f9e

13. Mello MM, Lieou V, Goodman SN. Clinical trial participants’ views 
of the risks and benefi ts of data sharing. N Engl J Med 2018; 
378(23):2202–2211. doi:10.1056/NEJMsa1713258 

14. Donohue KE, Gooch C, Katz A, Wakelee J, Slavotinek A, Korf BR. 
Pitfalls and challenges in genetic test interpretation: an exploration 
of genetic professionals experience with interpretation of results. 
Clin Genet 2021; 99(5):638–649. doi:10.1111/cge.13917

15. MedlinePlus. What are the risks and limitations of genetic testing? 
https://medlineplus.gov/genetics/understanding/testing/riskslimita-
tions. Accessed February 7, 2023

16. Beskow LM, Dombeck CB, Thompson CP, Watson-Ormond JK, Wein-
furt KP. Informed consent for biobanking: consensus-based guide-
lines for adequate comprehension. Genet Med 2014; 17(3):226–233. 
doi:10.1038/gim.2014.102

17. Mikkelsen RB, Gjerris M, Waldemar G, Sandøe P. Broad consent for 
biobanks is best—provided it is also deep. BMC Med Ethics 2019; 
20(1):71. doi:10.1186/s12910-019-0414-6

18. Institute of Medicine (US) Committee on Assessing Genetic Risks; 
Andrews LB, Fullarton JE, Holtzman NA, Motulsky AG (eds). Social, 
legal, and ethical implications of genetic testing. In: Assessing 
Genetic Risks: Implications for Health and Social Policy. Washington, 
DC: National Academies Press (US). 1994. ISBN:0-309-04798-6

19. Beskow LM, Dean E. Informed consent for biorepositories: assessing pro-
spective participants’ understanding and opinions. Cancer Epidemiol Bio-
markers Prev 2008; 17(6):1440–1451. doi:10.1158/1055-9965.EPI-08-0086

20. Sanderson SC, Brothers KB, Mercaldo ND, et al. Public attitudes 
toward consent and data sharing in biobank research: a large 
multi-site experimental survey in the US. Am J Hum Genet 2017; 
100(3):414–427. doi:10.1016/j.ajhg.2017.01.021

21. Phillips KA, Trosman JR, Douglas MP. Emergence of hybrid models 
of genetic testing beyond direct-to-consumer or traditional labs. 
JAMA 2019; 321(24):2403–2404. doi:10.1001/jama.2019.5670

22. Feero WG, Wicklund CA. Consumer genomic testing in 2020. JAMA 
2020; 323(15):1445–1446. doi:10.1001/jama.2020.3525

Address: Stephanie Allison Larson, PhD, Cleveland Clinic, 9500 Euclid
Avenue, Cleveland, OH 44195; Stephaniealarson8@gmail.com 



REVIEW

CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 90  • NUMBER 3  MARCH 2023  165

REVIEW

Colovesical fi stula in men with 
chronic urinary tract infection:
A diagnostic challenge

Risheng Xu, DO
Assistant Professor-Hospitalist, Department 
of Medicine, Baylor College of Medicine, 
Houston, TX

Dylan P. Schumacher, MD
Department of Family Medicine, University
of Kansas School of Medicine, Kansas City, KS

Austin Vaughan, DO
Department of Emergency Medicine, Garnet 
Health Medical Center, Middletown, NY

Verra Wekullo, MD
Department of Medicine,
Dwight D. Eisenhower VA Medical Center, 
Leavenworth, KS

Mitchell Fagan, DO
Department of Emergency Medicine,
Rush University Medical College, Chicago, IL

Bruce Gehrke, MD
Department of Surgery,
Dwight D. Eisenhower VA Medical Center, 
Leavenworth, KS

ABSTRACT
Although uncommon, colovesical fi stula creates signifi cant 
morbidity, and many patients wait months to receive a 
correct diagnosis and treatment. Most cases are in older 
men who have diverticular disease, Crohn disease, cancer, 
or iatrogenic injury, and some of these associations may 
have occurred in the patient’s distant past and may not be 
immediately apparent. Since the incidence of diverticulitis 
in elderly patients is increasing and, in a separate trend, 
more patients are undergoing bladder instrumentation, we 
need to suspect this diagnosis when evaluating any patient 
with urinary tract infection, especially a man with prolonged 
symptoms refractory to conventional treatments.

KEY POINTS
Colovesical fi stula is challenging to diagnose, as the signs 
and symptoms can resemble those of simple urinary tract 
infection. 

There is currently no consensus on how best to diagnose 
colovesical fi stula.

Urinalysis and urine culture offer no specifi c clues about 
anatomy and demonstrate only bacteriuria in more than 
85% of cases.

The optimal treatment is surgery, but a medical approach 
is acceptable in patients who are too sick or frail to 
undergo surgery.

Colovesical fistula is by far the most 
common of the four types of enterovesical 

fi stula (colovesical, rectovesical, ileovesical, 
and appendicovesical). First noticed by Rufus 
of Ephesus in CE 200, it was described offi cially 
by Cripps in 1888.1,2 It has been estimated to 
be responsible for 1 in 3,000 surgical admis-
sions, typically occurring in men in their sixth 
or seventh decade.1,2

Colovesical fi stula is a diagnostic challenge. 
Although it is an enteral disorder, the symp-
toms and signs mimic those of ordinary urinary 
tract infection.2–5 In addition, it is relatively 
rare, making large studies diffi cult, and thus 
there is no consensus on the best workup test 
or pathway.1 All of these factors contribute to 
delayed diagnosis and prolonged suffering.4–6 

Here, we review the etiology, clinical presen-
tation, diagnosis, and management of colonic 
fi stula and propose a diagnostic approach.

 ■ DIVERTICULAR DISEASE CAUSES
MOST CASES

The most common conditions that cause 
colovesical fi stula in men are diverticular disease 
(responsible for 65% to 79% of cases in various 
series), malignancy (10%–20%), Crohn disease 
(5%–7%), and iatrogenic injury.1–3,7–9

Diverticular disease. The risk of devel-
oping a colovesical fi stula in patients with 
diverticular disease is 1% to 4%.2,3,6,8 The 
mechanism is thought to be direct extension 
of a ruptured diverticulum or erosion of a peri-
diverticular abscess into the bladder. Peridi-

Disclaimer: The statements and opinions expressed in this review are those of the authors and do not 
represent an offi cial position of any institution.
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verticular phlegmon and abscesses are risk factors for 
future fi stula formation.2,3,5 

Malignancy. Advanced colon cancer and blad-
der cancer are the most common malignant causes 
of colovesical fi stula. Less-common causes include 
urogenital malignancies and lymphomas.1,2 External- 
beam radiation to the bowel can induce endarteritis 
obliterans leading to necrosis and mucosal break-
down, which can contribute to fi stula formation. 

Crohn disease. About 2% of patients with Crohn 
disease develop colovesical fi stula, most commonly 
iliovesical.1,4,5 Regional enteritis with transmural 
infl ammation may result in adhesion of the infl amed 
section of the bowel to the bladder, followed by ero-
sion with fi stulization.1,4,5,6,10 

Iatrogenic surgical injury is an uncommon cause 
of colovesical fi stula but may be increasing in absolute 
numbers as more men undergo surgery in this part of 
the body. Colorectal, diverticular, and urologic sur-
gery are some of the more common procedures associ-
ated with colovesical fi stula.

 Direct trauma such as a penetrating injury to the 
abdomen or pelvis is an uncommon cause of colo-
vesical fi stula.1

 ■ A MIMIC OF SIMPLE URINARY TRACT INFECTION

Although the cause of colovesical fi stula is usually 
enteral, many patients present with urologic com-
plaints.1,2,8,9 They can have long-term symptoms of 
recurrent urinary tract infection or asymptomatic 
bacteriuria, sometimes lasting months.10,11

The hallmark of any enterovesical fi stula is Gou-
verneur syndrome, characterized by suprapubic pain, 
frequency, dysuria, and tenesmus.1,7 Symptoms can 
come from the gastrointestinal or urinary tract, but 
mostly from the latter. 

Pneumaturia and fecaluria are pathognomonic 
and common.1,2,5,9 

Abdominal pain is also common. It is not directly 
from the fi stula, but is usually a late manifestation 
associated with Crohn disease with abdominal mass 
and abscess.1 

Frequency, urgency, and suprapubic pain are pres-
ent in almost all cases but are indistinguishable from 
symptoms of regular urinary tract infection.1,6

 ■ DIAGNOSIS IS A CHALLENGE

The diagnosis of colovesical fi stula is clinical and a 
challenge for any clinician irrespective of training or 
specialty. There is no consensus on a diagnostic gold 
standard,1 and this disease is most commonly diag-

nosed through various tortuous, unusual, and some-
times unconventional clinical procedures.8 In most 
cases, the diagnosis is delayed or an afterthought.1,10

History
Normally, bacteria in the bladder get there by way of 
the urethra, and men, who have a longer urethra than 
women, are less vulnerable to urinary tract infection. 
Therefore, urinary tract infection in a male patient,  
especially recurrent infection, should raise suspicion 
for an underlying cause such as fi stula. If urinary tract 
infection or bacteriuria recurs in any patient, a con-
certed effort is needed to identify an underlying cause. 
Important things to ask about in the history should 
include the following:
• A history of instrumentation in the urogenital or 

gastrointestinal tract
• A history of infl ammatory bowel disease, exter-

nal-beam radiation, or internal brachytherapy 
• How the patient recognized that he has urinary 

tract infection (eg, tenesmus, suprapubic pain)
• Pneumaturia (Is your urine frothy? Are there bub-

bles in your urine stream?)
• Fecaluria (Do you notice particles or cloudiness in 

your urine? Do you tend to push out cloudy urine 
during or after a bowel movement?).
Although a patient may not have paid attention 

to these symptoms before, asking may prompt him to 
look closer the next time he has urinary symptoms.

Physical examination
Common physical fi ndings are fever, abdominal tender-
ness, and abdominal mass, although many patients have 
none of these.12 A more advanced examination should 
be done when this diagnosis is strongly suspected.

Laboratory testing
Some patients have anemia and leukocytosis.12 How-
ever, the laboratory approach usually relies on uri-
nalysis, as blood test results tend to be within normal 
limits or nonspecifi c.5 Further, urinalysis and urine 
culture from midstream samples offer no specifi c clues, 
although they demonstrate signifi cant bacteriuria in 
more than 85% of cases.2 

The type of bacteria isolated may raise suspicion 
for various disease processes. Most urinary tract infec-
tions associated with colovesical fi stula are caused by 
gram-negative bacteria, most often Escherichia coli. 
However, E coli is native to both the gastrointestinal 
and genitourinary tracts, and therefore if it is present 
in the urine it may have come from the gut—or not. 
Urinalysis by itself does not delineate the anatomy of 
the tract.1,2,12 
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Gram-positive bacteriuria, on the other hand, 
should always be evaluated critically. If Staphylococcus 
aureus (a gram-positive organism) is isolated in the 
urine, systemic bacteremia needs to be ruled out: in 2 
series, the prevalence of bacteremia in patients with 
S aureus bacteriuria was 13%13 and 26.9%.14 If strep-
tococci (another group of gram-positive organisms) 
are isolated in a man’s urine, an eroding malignancy 
and systemic bacteremia need to be ruled out.15 If the 
streptococci are enterococci, systemic bacteremia still 
needs to be ruled out, but the suspicion of colovesical 
fi stula increases exponentially.

Special tests and imaging
If the clinical history and laboratory fi ndings raise 
suspicion for colovesical fi stula, numerous tests and 
imaging studies can be used to confi rm it. However, 
their reliability varies.1,2

The poppy seed test involves feeding the patient 
50 g of poppy seeds mixed with a beverage, yogurt, 
or something similar, and then examining the urine 
48 hours later to see if these (relatively indigestible) 
seeds are coming out by that route. Kwon et al,16 in 
a series of 20 patients who ultimately underwent 
surgery and were found to have colovesical fi stula, 
reported that this test was positive in all 20 patients 
(100%), whereas computed tomography yielded posi-
tive results in only 14 (70%).

 Activated charcoal can also be ingested by mouth. 
If it is seen in the urine within 24 hours, this is consid-
ered diagnostic, with a reported sensitivity of 100%.2,5 

Methylene blue test. Gynecologists who treat 
women with suspected vesicovaginal fi stula often do 
a digital vaginal examination with a soft white gauze 
on the clinician’s gloved fi nger while a diluted solu-
tion of methylene blue in saline is infused into the 
bladder through a urinary catheter. If the gauze turns 
blue, there is a fi stula.2,10 Similarly, gastroenterologists 
looking for colovesical fi stula can infuse a tinted fl uid 
such as methylene blue, with or without hydrogen 
peroxide, into the colon during sigmoidoscopy or 
colonoscopy. A blue tint in the urinary catheter indi-
cates a fi stula, and a diagnosis can be made.

 However, Deshmukh et al17 found that methy-
lene blue can be absorbed by the rectal mucosa and 
excreted by the kidneys and was therefore unreliable 
for confi rming colovesical fi stula. Indocyanine green 
can be used instead, with high specifi city.2,8,17,18

Although these tests are inexpensive and easy to 
perform, they do not locate the fi stula, and they may 
be unreliable.1,5,16

Cystoscopy has been regarded as the best diag-

nostic test for colovesical fi stula. Woods et al,19 in a 
series of 53 patients with colovesical fi stula, reported 
that they could directly visualize the fi stula on cystos-
copy in 24 (46%). However, they could see suggestive 
signs such as localized bullous edema with erythema 
or ulcer in 80% to 100% of the patients. Sou et al,18 

using indocyanine green with cystoscopy, found the 
fi stula in 11 (92%) of 12 patients. 

Cystoscopy has thus been suggested as a fi rst-line 
investigation.2,6,9,10,18,19 However, Golabek et al,1 in a 
review of 70 studies, found that cystoscopy yielded 
nonspecifi c fi ndings, failing to identify colovesical 
fi stula in 54% to 65% of cases. 

Proctoscopy and colonoscopy have been suggested 
for every case of colovesical fi stula. These procedures 
have a low detection rate, usually no more than 55%, 
but since 10% to 15% of cases of colovesical fi stula are 
secondary to malignancy, endoscopy is still regarded 
as an essential part of the workup.5,10

Plain abdominal radiography is not helpful in 
diagnosing colovesical fi stula, as the fi nding of air-
fl uid levels is not consistent with this diagnosis.1,9,19 

Radiography with barium enema has a low diag-
nostic sensitivity of about 30%.1

Cystography similarly may show contrast outside 
of the bladder, marking a crescentic defect on the 
upper margin of the bladder representing a perivesical 
abscess. Like other plain imaging studies, it has a low 
detection rate of 20% to 30%.1,5,12 

The Bourne test is radiographic evaluation of 
radiodense particles from a 24-hour urine collection 
after barium enema. It confi rms colovesical fi stula in 
up to 90% of cases. However, with advances in com-
puted tomography, its role is decreasing.1,2,12,20

Computed tomography has become the test of 
choice for diagnosing colovesical fi stula, recom-
mended by the American College of Radiology as the 
fi rst-line imaging test in suspected cases.5 It is widely 
available and noninvasive and provides explicit infor-
mation not only about the location of the fi stula but 
also about any surrounding infl ammation, stricture, or 
malignancy, and is thus an aid to fi nding the underly-
ing cause. It generates results quickly and has a diag-
nostic accuracy for colovesical fi stula of up to 100%.5 

The typical fi ndings of colovesical fi stula on com-
puted tomography are air or contrast medium in the 
bladder and perivesical stranding with possible phleg-
mon or abscess nearby and adjacent thickened loops 
of bowel. However, other sources of air or contrast 
medium in the bladder that can present similarly and 
thus must be ruled out include recent urinary instru-
mentation or, in patients with diabetes, urinary tract 
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infection with gas-forming organisms. A scan done 
with oral contrast that is then observed trickling into 
the bladder can help in both diagnosing a fi stula and 
fi nding its location.1,2,5,11,12 

Magnetic resonance imaging is a good alterna-
tive. It has high intrinsic soft-tissue resolution, which 
provides a better view of the fi stula tract whether 
the communication is fi lled with air or fl uid. It has 
sensitivity and specifi city of up to 100%.5 Using intra-
venous gadolinium contrast improves the resolution 
and the accuracy of detecting bladder fi stula. How-
ever, it is expensive and not available in every hospi-
tal, limiting its wider use.1,5,12

Currently, the European Association of Urology,21 

American Association of Family Practice,22 and Infec-

tious Disease Society of America23 do not recommend 
routinely performing cystoscopy or imaging in the 
diagnostic workup of recurrent urinary tract infec-
tion unless there is a high suspicion for renal calculi, 
outfl ow obstruction, interstitial cystitis, or urothelial 
cancer. When using imaging studies, the emphasis has 
been on minimizing radiation exposure.22 Documen-
tation of the reason for the chosen imaging approach 
should include reasons beyond “recurrent UTI.”

Ultrasonography has therefore become the pre-
ferred imaging study in evaluating recurrent urinary 
tract infection. Golabek et al1 reported the useful-
ness of ultrasonography, and in some small series the 
detection rate of colovesical fi stula has been up to 
100%.1,24 With ultrasonography, the hallmark diag-

Figure 1. Our approach to male patients age 50 and older who have a fi rst episode of suspected urinary 
tract infection.
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nostic sign is air in the bladder, although this is not 
specifi c. Applying abdominal pressure can enhance 
the yield by revealing the “beak sign” at the connec-
tion of the peristaltic bowel lumen with the urinary 
bladder.1,21–23 An innovative approach is to perform 
retrograde cystography and ultrasonography while the 
bladder is being fi lled with fl uid. However, this has 
limited utility since most colovesical fi stulas are uni-
directional and fl ow from the colon into the bladder, 
as the bladder is more compliant than the colon.2,5,25

Our approach
In view of the considerations we have discussed, 
herein we propose our own approach.

The fi rst time a patient has a suspected urinary 
tract infection (Figure 1), urinalysis is the initial test. 

If the results of urinalysis are positive and the patient 
has typical symptoms of urinary tract infection and no 
pathognomonic symptoms, he can be treated empir-
ically with antibiotics while awaiting culture results 
and considering ultrasonography. If the results are 
negative but pathognomonic symptoms of pneumatu-
ria or fecaluria are present, we can consider a poppy 
seed test or methylene blue test. Computed tomog-
raphy or magnetic resonance imaging can be used if 
these tests have negative results but the patient still 
has pathognomonic symptoms.

For patients with recurrent urinary tract infection 
(Figure 2), urinalysis and ultrasonography can be 
considered initially. If the patient has positive results 
on ultrasonography or pathognomonic symptoms, 

Figure 2. Our approach to male patients age 50 and older who have recurrent episodes of suspected 
urinary tract infection.
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then we consider a poppy seed test or methylene blue 
test, followed by computed tomography or magnetic 
resonance imaging of the abdomen and pelvis with 
contrast if the result is not defi nitive. Refer the patient 
to a urologist if colovesical fi stula is defi nitively diag-
nosed or if the patient continues to have symptoms 
with an indeterminate diagnosis.

 ■ SURGERY IS USUALLY REQUIRED

Although the best treatment for colovesical fi stula can 
be debated, the defi nitive treatment is surgery.1,3,5,11,26 
Endoscopic, open, and laparoscopic approaches have 
all been reported, and the choice depends on the 
underlying pathology, site of the bowel lesion, and the 
patient’s preoperative condition.1

Also open to discussion is whether to do the sur-
gery all at once or over several stages. In a single-stage 
approach, the aim is to resect the primary lesion with 
anastomosis while also correcting the bladder defect. 
In a 2-stage approach, a diverting colostomy or Hart-
mann pouch is created after primary resection and 
anastomosis, which is then closed in a second proce-
dure. Some perform a 3-stage operation to close the 
stoma.1,10 Lavery9 reported that most patients benefi t 
from single-stage surgery. 

Colovesical fi stula can be managed conserva-
tively in patients who are poor surgical candidates, 
those with minimal symptoms (particularly those 
with Crohn disease), or those who frankly refuse sur-
gery.1,8,10,27 Golabek et al1 and Solkar et al8 reported 
that conservative therapy with a trial of bowel rest, 
total parenteral nutrition, antibiotics, steroids, immu-

nomodulatory drugs, and urethral catheter drainage 
led to similar disease-specifi c mortality rates as with 
surgical treatment. However, others have reported 
signifi cantly more deaths related to progression of 
malignant disease and septicemia: Garcea et al26 

reviewed previous studies, which showed that up to 
75% of patients with colovesical fi stula who did not 
undergo surgery died of septic complications. 

Historically, surgical management has been rec-
ommended to minimize risks of uremia or septicemia.8 
However, surgery is not without complications. Sol-
kar et al8 and Woods et al19 reported surgical morbid-
ity rates of 4% and 45% and mortality rates of 0% 
and 30% in 2 small series. Technological advances 
and safer anesthesia and postoperative care have sig-
nifi cantly reduced overall mortality rates in surgery of 
the colon in patients presenting with complications.3 
Over time, surgery is essential to prevent recurrence 
and give the best overall benefi t.1,26

Before surgery, endoscopy is recommended to rule 
out underlying malignancy.9 

The outcome of colovesical fi stula management 
is usually excellent, and recurrence after surgery is 
uncommon if the tissues are healthy and the underly-
ing disease is not progressive.1 ■
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ABSTRACT
An initial bone mineral density (BMD) measurement 
is used to diagnose osteoporosis and decide whether 
patients need treatment, but the utility of repeating this 
test in those on treatment or on a drug holiday (ie, during 
a pause in bisphosphonate treatment) is controversial. 
Here, we present evidence for and against the use of 
BMD monitoring in patients receiving antiresorptive ther-
apy or on a drug holiday, and give our recommendations, 
arguing against a one-size-fi ts-all approach.

KEY POINTS
Recommendations for using BMD to make treatment deci-
sions must be predicated on the availability of accurate, 
precise densitometry to minimize measurement error. 

We recommend against measuring BMD again for 
patients already taking highly potent antiresorptive 
agents such as denosumab. However, we do suggest it for 
patients on less-potent antiresorptive agents. Changing 
to other, more-potent agents should be considered only 
if there is convincing bone loss, ie, if there is bone loss at 
more than 1 site or over more than 1 testing interval, or 
if there is bone loss and the patient’s levels of markers of 
bone turnover are not low (suppressed). 

Further study is needed to assess the utility of repeating 
BMD measurement in those on treatment or on a drug 
holiday.

Dual-energy x-ray absorptiometry gives 
an estimate of bone mineral density 

(BMD) by measuring the differential attenua-
tion of high-energy vs low-energy x-ray beams 
by mineralized bone matrix. Even though it 
does not tell us anything about thickness of 
the bone or its microarchitecture, and even 
though there is overlap in BMD between peo-
ple who have fractures and those who do not,1 
BMD is a strong predictor of fractures.2–4

A meta-analysis2 in 1996 indicated that a 
reduction in BMD of 1 standard deviation was 
associated with an increased risk of fracture, 
and the association was similar to the risk of 
stroke predicted by a 1-standard-deviation 
increase in blood pressure and better than the 
risk of cardiovascular disease predicted by a 
1-standard-deviation increase in cholesterol 
levels. A more recent study3 suggested that 
each standard-deviation decrease in femoral 
neck BMD was associated with an approxi-
mately 3-fold increased risk of hip fracture in 
both men and women. 

In view of these associations, BMD is used 
to diagnose osteoporosis,5 to monitor response 
to treatment,6–8 and to monitor for bone loss in 
patients not on treatment.9

However, while the utility of an initial 
BMD reading in assessing fracture risk is well 
established, the value of repeating it has been 
the subject of much debate. One reason pro-
posed for measuring BMD again in patients 
on treatment is to verify whether the BMD is 
stable or increasing. For patients on a bisphos-doi:10.3949/ccjm.90a.22071
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phonate drug holiday (ie, a pause in treatment after 
completing a course of the drug), the main reason 
proposed for measuring BMD again is to determine if 
it is time to resume treatment. 

Guidelines from the Endocrine Society,10 the Amer-
ican Association of Clinical Endocrinologists,11 and 
the International Society of Clinical Densitometry12 
recommend repeating BMD measurements during 
treatment and during the drug holiday, while guidelines 
from the American College of Physicians13 recommend 
not monitoring BMD after starting treatment. This dis-
sonance of views has been confusing, highlighting the 
need for an objective measure for clinicians to use to 
follow patients during and after treatment. 

Improvement in BMD on treatment 
strongly predicts reduction in fracture risk

on treatment 

Here, we present the evidence for and against 
monitoring BMD during treatment and during a 
drug holiday, we argue against using a one-size-fi ts-all 
approach, and we propose deciding on the basis of 
which drug the patient is receiving or has received 
and whether a stronger drug is available.

 ■ PATIENTS RECEIVING TREATMENT
FOR OSTEOPOROSIS

Following up BMD measurements during treatment 
for osteoporosis makes sense only if the changes in 
BMD tell us whether the treatment is lowering the 
patient’s risk of fracture. If fracture risk were no differ-
ent in those losing BMD compared with those gaining 
BMD on treatment for osteoporosis, it would make no 
sense to repeat the measurement. 

While some early studies suggested that the 
increases in BMD during raloxifene treatment 
explained only a very small proportion of the 
reduction in fracture risk,14 most studies found that 
increases in BMD during treatment strongly predicted 
the reduction in fracture risk.15,16 

Bouxsein et al17 performed a meta-regression anal-
ysis of 38 randomized controlled trials of 19 different 
treatments and concluded that increases in BMD 
during treatment strongly predicted lessening in frac-
ture risk. The r2 values, or variance in fracture risk pre-
dicted by changes in BMD, were about 0.5, showing 
that about 50% of the improvement in fracture risk 
was accounted for by the change in BMD, and these 
associations were highly statistically signifi cant.17 

Therefore, despite the initial controversy, we 
consider this issue settled: improvement in BMD on 
treatment strongly predicts reduction in fracture risk 
on treatment.

Arguments against testing
If it is clear that improvements in BMD during treat-
ment are meaningful, how then can one argue against 
monitoring BMD during treatment? 

The main argument against it is that almost every-
one receiving treatment has stable or improving BMD, 
and in the rest, most of the bone loss detected during 
treatment is actually due to measurement error, even 
when the bone loss reported exceeds the expected 
measurement error based on precision studies.18 

Bell et al19 analyzed data from the Fracture Inter-
vention Trial, which compared alendronate (spe-
cifi cally the name-brand Fosamax, which may be 
relevant—see “Arguments for testing,” below) vs pla-
cebo, and found that 97.5% of participants receiving 
active therapy gained BMD at the hip. 

Cummings et al20 reanalyzed the same data and 
found that the group of patients who lost BMD while 
taking alendronate gained it back the next year, sug-
gesting that they never truly lost BMD in the fi rst 
place. 

These 2 studies suggest that most people do not 
lose BMD while taking alendronate, and that when 
we fi nd what looks like bone loss, it is usually mea-
surement error that will regress to the mean and go 
back up the next year. So, while it is best to gain 
BMD on treatment, and it could be concerning to 
lose BMD on treatment, true bone loss on treatment 
is rare, and the bone loss that we do detect is usually 
not true bone loss.

Arguments for testing
This argument against monitoring BMD during treat-
ment was rebutted in an editorial by Watts et al,21 who 
make several important points: 

First, the data in the studies of Bell et al19 and 
Cummings et al20 were derived from a randomized 
controlled trial, from which patients were excluded 
if they had secondary risk factors for osteoporosis and 
in which the patients were highly adherent to tak-
ing their medications. This highly selected patient 
population is very different from that encountered 
in clinical practice, making generalization diffi cult. 
Dowd et al,22 for example, found that of 120 patients 
with osteoporosis seen in their clinic, only 3.3% to 
20.8% would have qualifi ed for inclusion in random-
ized controlled trials of anti-osteoporosis medications. 
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The main reasons for exclusion were comorbidities, 
prior treatment for osteoporosis, and secondary 
osteoporosis.22 

Furthermore, the analysis by Bell et al19 used data 
from the Fracture Intervention Trial, in which any 
participants losing signifi cant BMD at the lumbar 
spine or t  otal hip (> 8% over 1 year, > 10% over 2 
years, and > 12% over 3 years) were excluded from 
the analysis, making it diffi cult to extrapolate these 
results to patients encountered in clinical practice.20,21 

Moreover, the patients in the Fracture Interven-
tion Trial received name-brand Fosamax. Generic 
formulations may not be as effective: 40% to 50% 
lesser gains in BMD were seen when generic formu-
lations of alendronate were used compared with the 
brand-name preparation.23 In vitro studies found that 
different generic preparations differed in how fast 
they disintegrate, which may at least partially explain 
these fi ndings.24,25 

Furthermore, not all anti-osteoporosis drugs are 
equivalent. Alendronate preserved BMD more effec-
tively than ibandronate,26 risedronate,27 and raloxi-
fene28 in head-to-head trials, so even if most patients 
taking alendronate do not lose BMD, the same cannot 
be said for less-potent drugs. 

How much observed bone loss is real?
The questions then remain, how often do patients 
lose bone during treatment for osteoporosis and, of 
the observed bone loss, how much is real and how 
much is measurement error? Given the limitations 
in directly extrapolating from randomized controlled 
trials, let us examine real-world data regarding the 
utility of repeating BMD measurements in those tak-
ing anti-osteoporosis medications. 

Kline et al29 retrospectively analyzed data from 
1,369 women in Manitoba, Canada, who had at 
least 3 serial BMD measurements. Most (79.7%) of 
these women were taking bisphosphonates, and they 
had undergone repeat BMD testing at approximately 
3-year intervals from baseline. Only 1.4% showed 
BMD losses at both treatment intervals.29 

The large sample size, exclusion of those switching 
therapies, use of a province-wide centralized BMD pro-
gram, and the high medication adherence rate (> 85%) 
were notable strengths of the study. Given that only 
1.4% of participants lost BMD at both intervals, the 
study authors questioned the utility of repeating BMD 
measurement for postmenopausal women who were 
highly adherent to antiresorptive therapies.29

However, another way of looking at these data 
is that while only 1.4% of participants lost BMD at 

both intervals, among the 6.5% of participants who 
lost BMD at the lumbar spine in the fi rst interval, 
62.5% were determined to have loss of BMD at that 
site on long-term follow-up, while among the 13.4% 
of women who lost BMD in the fi rst interval at the 
total hip region, 72.4% were determined to have loss 
of BMD on long-term follow-up.29

Our recommendations
We estimate that two-thirds to three-quarters of the 
bone loss seen in patients receiving antiresorptives 
is real, while the remainder perhaps is “noise.” The 
likelihood of experiencing real bone loss is likely 
higher in those taking less-potent antiresorptives and 
in those not adherent to therapy. If one accepts the 
premise that bone loss on treatment is concerning and 
not uncommon, and if more-potent antiresorptives 
such as denosumab are available,30 following BMD on 
treatment seems a reasonable and defensible strategy. 

The following are our recommendations:
Densitometry must be of high quality to be worth-

while.18 If the densitometry that is available is not of 
high quality, most of the bone loss that is discovered 
will be measurement error, and follow-up BMD mea-
surements during treatment cannot be recommended. 
Best practices for bone densitometry have been pub-
lished by the International Society for Clinical Den-
sitometry Guidance.18 

Few patients lose BMD while taking highly potent 
agents. In a number of studies,26–31 a substantial 
minority of patients lost BMD during treatment, but 
the more potent the antiresorptive, the less likely that 
patients will lose BMD.

Denosumab is more potent than alendronate in its 
effects on BMD and bone turnover,30 and few patients 
being treated with denosumab had signifi cant bone 
loss in the Fracture Reduction Evaluation of Denos-
umab in Osteoporosis Every 6 Months (FREEDOM) 
study (Figure 1).31 For this reason, we are inclined to 
accept the logic that argues against serial densitom-
etry in patients receiving denosumab.19 Bone loss is 
unlikely with this drug, and even if we did fi nd bone 
loss in patients on denosumab, what alternative do we 
have that is more effective? In this case, the patient 
is already receiving the most potent antiresorptive. If 
we found bone loss in a patient taking a less potent 
drug, we could switch to a more potent drug, but if we 
fi nd bone loss in a patient taking a more potent drug, 
where do we go from there? 

True bone loss must be distinguished from mea-
surement error. Although some bone loss during 
treatment is real, some is clearly due to measurement 
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error.20,29 If we do perform serial densitometry on treat-
ment, how is the clinician to know if the observed 
bone loss on treatment is real or due to measurement 
error? Switching all patients losing BMD on alendro-
nate to denosumab when only a fraction of them are 
really losing BMD is not recommended. Switching 

treatments is recommended only if the observed bone 
loss is convincing.

Convincing bone loss would be bone loss at more 
than 1 site or over more than 1 interval, or bone loss 
associated with elevated markers of bone turnover 
such as cross-linked C-telopeptide of type-1 colla-

Figure 1. Waterfall plots demonstrating the percent changes in bone mineral density on treatment with 
denosumab vs placebo at the lumbar spine (A) and total hip (B) over 36 months in the Fracture Reduction 
Evaluation of Denosumab in Osteoporosis Every 6 Months study. While many patients in the placebo 
group lost bone mineral density, few in the denosumab group did. Almost none of the participants on 
denosumab lost a signifi cant amount of bone mineral density (> 5%) over 36 months.

Reprinted from Bolognese MA, Teglbjærg CS, Zanchetta JR, et al. Denosumab signifi cantly increases DXA BMD at both trabecular and cortical sites:
results from the FREEDOM study. J Clin Densitom 2013; 16(2):147–153. doi:10.1016/j.jocd.2012.02.006 with permission from Elsevier.
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gen (CTx) greater than 300 pg/mL.32 If a patient on 
treatment loses BMD at 1 site over 1 interval with a 
low CTx, we would presume that the bone loss might 
be due to measurement error, and we would continue 
the current treatment and continue to monitor. This 
recommendation is similar to that made by the Inter-
national Osteoporosis Foundation on inadequate 
response to osteoporosis treatment.33

 ■ PATIENTS ON A DRUG HOLIDAY

A drug holiday is appropriate only for patients who 
have completed a course of bisphosphonate treat-
ment, since bisphosphonates such as alendronate and 
zoledronate are known to continue to protect for years 
after a course is completed. A holiday is not suggested 
after a course of estrogen, raloxifene, denosumab, or 
anabolic treatments, since patients will lose BMD 
after stopping these agents.

 The concept of a drug holiday after bisphospho-
nate treatment is based on the idea that after a course 
of bisphosphonates, BMD remains fairly stable and 
bone turnover is substantially depressed for years, 
though the duration of stability varies based on the 
half-life and potency of the bisphosphonate used. 

Bone et al34 found that in patients who had 
completed 5 years of alendronate treatment, 
spine BMD remained stable and mean hip BMD 
decreased by 1.8% over the subsequent 5 years. 
While mean urine cross-linked N-telopeptide of 
type 1 collagen had been suppressed to 70% below 

baseline on treatment and rose during the drug hol-
iday, it remained suppressed to about 50% below 
baseline. Turnover was more suppressed without 
any hip BMD loss in those who continued alendro-
nate out to 10 years.34

 A larger study of 5 vs 10 years of treatment with 
alendronate35 and a study of 3 vs 6 years of zoledronate36 
yielded similar fi ndings. These 2 studies also demon-
strated a lower risk of fractures with the longer course 
of bisphosphonates, which came at the cost of the risk 
of overtreatment syndromes such as atypical femoral 
fractures, which start to rise in incidence to about 1 in 
1,000 per year with longer duration of therapy.37,38

These studies provide the evidence for letting 
patients with osteoporosis suspend bisphosphonate 
treatment after completing a course of treatment, 
after which they can continue to enjoy some protec-
tion for some time. Of note, there are no data that 
patients can enjoy protection after stopping a course 
of iban dronate or risedronate, though it is common 
practice to give them a drug holiday as well to avoid 
the potential for overtreatment syndromes such as 
osteonecrosis of the jaw or atypical femoral fractures.11

How should patients be followed
during the drug holiday?
Since improvement in BMD during treatment cor-
relates with a reduction in fracture risk, it seems likely 
that loss of BMD during the drug holiday would cor-
relate with an increase in fracture risk. But how often 
do we see signifi cant bone loss during the drug holiday?

Figure 2. Changes in total hip bone mineral density (BMD) 5 years after completing a 5-year course of 
treatment with alendronate in the long-term extension of the Fracture Intervention Trial. Many patients 
had no signifi cant hip bone loss, but a substantial minority had more than 5% bone loss, and an even 
smaller minority had more than 10% bone loss.

Reprinted from McNabb BL, Vittinghoff E, Schwartz AV, et al. BMD changes and predictors of increased bone loss in postmenopausal women after
a 5-year course of alendronate. J Bone Miner Res 2013; 28(6):1319–1327. doi:10.1002/jbmr.1864 with permission from John Wiley and Sons.
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McNabb et al39 reported that of 406 patients who 
took alendronate for 5 years and then had 5 years of 
follow-up off alendronate in the long-term extension 
of the Fracture Intervention Trial, 29% had more 
than a 5% reduction in mean hip BMD, and some 
had a reduction of more than 10% (Figure 2).39 Based 
on this analysis, if we are concerned about bone loss 
during a drug holiday, there is a substantial minority 
of patients losing BMD during the drug holiday who 
could be identifi ed with serial densitometry and then 
undergo another course of treatment.

Arguments for and against testing
The main argument against serial densitometry 
during the drug holiday was made by Bauer et al.40 
Analyzing the same cohort of participants followed 
off alendronate for 5 years, they reported that the 
tertile of hip BMD loss at 1 year did not predict the 
risk of fracture during the drug holiday, but age and 
T-score at the time of discontinuation of alendronate 
did. They concluded that changes in BMD off treat-
ment with alendronate are not predictive of fracture 
risk, and monitoring BMD during the drug holiday is 
not warranted.40

We can get meaningful information from 
monitoring, but only if we have high-quality 

bone densitometry available

 While Bauer et al make a cogent point, they 
reported that while 1-year changes in hip BMD did 
not predict fracture risk during the drug holiday, 
2-year changes did.40 We must consider as well that 
there is always some measurement error around each 
measurement of BMD, so that the annual bone loss 
determined at a 1-year interval may have more noise 
than annual bone loss determined at a 2- or 3-year 
interval. This point harkens back to the discussion 
above about “convincing” bone loss: it is very likely 
that bone loss at 2 sites, or bone loss at 1 site over 
multiple measurements, or bone loss at 1 site with 
clearly increasing CTx predicts fracture more than 
does isolated bone loss at 1 site. 

In addition, fracture risk is largely determined by 
the T-score at the time one enters a drug holiday. But 
if a patient is on a drug holiday, a determination has 
already been made based on fracture risk and duration 
of treatment that it was time to start the drug holi-
day. The real question we are confronted with when a 
patient is on a drug holiday is whether the protection 
from the prior course is wearing off. If the protection is 

wearing off, then it is necessary to give more treatment 
to prevent further bone loss, and it should be safe from 
the perspective of overtreatment syndromes such as 
osteonecrosis of the jaw to resume treatment. So the 
challenge is not how best to predict fractures during 
the drug holiday, but rather to determine when there 
is evidence for dissipation of protection based on serial 
measurements of BMD and measurements of turnover.

In practice, do patients do better with all this 
monitoring during the drug holiday, or would they do 
just as well if we pick a fi xed duration of drug holiday 
(3 or 5 years), after which they would resume treat-
ment? This question has unfortunately never been 
directly studied. The closest information we have 
available is through follow-up of patients starting a 
drug holiday, suggesting that bone loss is common on 
a drug holiday following treatment with risedronate 
and less common but not rare following alendronate 
or zoledronate treatment.39,41 Therefore, BMD may 
be monitored at a shorter time interval during a drug 
holiday after taking risedronate compared with that 
for alendronate or zoledronate. 

Until a dedicated randomized study is done to 
inform the utility of monitoring, the clinician needs 
to choose an approach that makes sense. If the clini-
cian would like to make this decision based on the 
imperfect monitoring tools we have, that is reason-
able. If the clinician is unconvinced that we can get 
clear and meaningful guidance from monitoring, at 
the beginning of the drug holiday the clinician should 
choose how long the holiday should be, after which 
treatment should be resumed. Our opinion, and that 
of many osteoporosis organizations11,12,18 is that we 
can get meaningful information from monitoring, 
but only if we have high-quality bone densitometry 
available.

Our recommendations
We believe that the duration of the drug holiday 
should depend on how likely it is that the patient is 
losing BMD. Again, we argue against a one-size-fi ts-all 
approach and make the following recommendations 
regarding repeating BMD while on a drug holiday:

Rationale for repeating BMD: Does the patient 
need to resume treatment? The rationale for repeat-
ing BMD on a drug holiday should be to determine 
when the effect of bisphosphonate treatment is dissi-
pating and the patient is a candidate for more treat-
ment. Availability of high-quality bone densitometry 
is a precondition to repeating BMD.

Testing interval depends on the agent used. Given 
the data regarding loss of BMD while on drug holiday, 
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and taking into account the relative duration of effect 
of individual agents, we believe that BMD should be 
repeated in 1 year after pausing risedronate, and 2 to 
3 years after pausing alendronate or zoledronate. This 
recommendation is similar to that by the task force by 
the American Society for Bone and Mineral Research 
on managing osteoporosis for those on drug holidays.42

Resume treatment if necessary. We recommend 
resuming treatment if there is convincing evidence 
for dissipation of the effect of treatment, as demon-
strated by convincing bone loss at more than 1 site, 
or over more than 1 interval, or that associated with 
nonsuppressed markers of bone turnover such as CTx.

Some patients can resume without testing. 
Patients who have already had a long drug holiday 
and patients whose drug holiday began after a course 
of risedronate might be candidates for restarting 
treatment with any sign of bone loss, while patients 
who had been on alendronate or zoledronate and 
have had a less than 5-year drug holiday might not be 
candidates for restarting until we see more convinc-
ing bone loss. 

 ■ NO CLEAR ANSWER

There is no clear answer to the question of how 
patients with osteoporosis should be followed while 
on treatment and during a drug holiday. Changes 

in BMD during these periods are likely meaningful 
but are confounded by measurement error. For this 
reason, some clinicians will choose to treat with 
an agent for a specifi ed duration, and then stop 
treatment for a drug holiday for a period of time. A 
perfectly reasonable alternative that we and many 
specialty societies recommend is to follow patients 
while on treatment to assure stability of BMD, 
and during the drug holiday to determine when to 
resume treatment.11,12

Again, monitoring BMD is reasonable only if 
high-quality densitometry is available.

Furthermore, monitoring BMD on treatment 
makes sense if more-potent treatments are available, 
and makes less sense if the patient is already taking a 
highly potent treatment and deterioration of BMD is 
not likely to change treatment. Further study is needed 
to assess the utility of repeating densitometry as a mea-
sure of treatment adequacy in patients on treatment 
and drug holiday on specifi c antiresorptive agents. ■
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ABSTRACT
With high rates of unintended pregnancy in the United 
States, it is crucial for clinicians to be well-informed about 
the full spectrum of contraceptive options to improve 
reproductive autonomy. We review new contraceptive 
options including a nonhormonal intravaginal gel, hor-
monal contraceptives in the form of new pills, patches, 
and vaginal rings, and combined hormonal contraceptives 
that contain new estrogens as alternatives to ethinyl 
estradiol. We review updated prescribing methods for 
several established hormonal contraceptives such as 
depot medroxyprogesterone acetate, which is now avail-
able for subcutaneous self-injection. Additional choices of 
available contraceptive methods have important clinical 
implications that may remove unnecessary barriers to 
contraceptive use. 

KEY POINTS
Certain long-acting reversible contraceptive methods can 
prevent pregnancy beyond the approved duration of use. 
However, this does not allow for extending the duration 
of use for lowest-dose progestin intrauterine devices.

Intravaginal contraceptive gel offers a nonhormonal 
contraceptive alternative.

Contraceptives with longer approved durations of use or 
that do not require frequent access to healthcare profes-
sionals can improve adherence and outcomes.

Despite widely available contraceptive 
methods, the percentage of unintended 

pregnancies in the United States remains stag-
nant at 45%, higher than in many industrial-
ized nations, with many of these pregnancies 
in individuals of low socioeconomic status 
and subpar access to healthcare.1 Several new 
contraceptive methods have become available 
in the last few years, and clinicians should be 
able to counsel on the full spectrum of options, 
as patient satisfaction with the method will 
improve adherence. Particularly now, with 
reproductive autonomy being discussed in 
many states, there is a need for action to ensure 
that every patient receives their preferred safe 
and effective contraceptive. In addition to 
preventing pregnancy, contraceptives often 
are used for symptom management in medical 
conditions including acne, hirsutism, dysmen-
orrhea, heavy menstrual bleeding, menstrual 
migraine, and perimenstrual mood disorders.

Herein, we discuss several new hormonal 
and nonhormonal contraceptive options. 
Please note that this article is focused on cis-
gender women who have sex with men. The 
term “she” in this paper refers to those assigned 
female sex at birth.

 ■ NONHORMONAL CONTRACEPTIVE 
INTRAVAGINAL GEL

A 47-year-old with latex allergy presents to the 
offi ce. She is interested in contraception, but does 
not want anything that contains hormones.

Until recently, nonhormonal contracep-doi:10.3949/ccjm.90a.22075
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tive options were limited to the copper intrauterine 
device (IUD), condoms (male and female), dia-
phragm, cervical cap, and spermicides.2–4 The use of 
a copper IUD requires a procedure and may lead to 
increased menstrual bleeding and cramping.5,6 Barrier 
methods are user-dependent, may impact spontaneity, 
have varying effectiveness, and variable unintended 
pregnancy rates per year of use (eg, 18% to 28% for 
spermicide).2–4 Most barrier methods require an offi ce 
visit for optimal fi tting and need to be used with 
spermicides, which may be associated with irritative 
vaginal or urinary symptoms.3

A new barrier method intravaginal gel (Phexxi; 
lactic acid 1.8%/citric acid 1%/potassium bitartrate 
0.4%) is inserted within 1 hour prior to intercourse. 
The gel maintains the physiologically acidic pH of 
the vagina to inhibit sperm motility, and the viscosity 
offers a barrier to sperm over the cervix.4 A new appli-
cator needs to be used with each act of intercourse.

The AMPOWER study was a multicenter, sin-
gle-arm, open-label, phase 3 study of 1,384 women, 
of which 1,114 were included in the primary effi cacy 
analysis.7 In this study, the intravaginal gel demon-
strated 86.3% contraceptive effi cacy with typical use 
(as opposed to preliminary studies submitted to the US 
Food and Drug Administration [FDA] that suggested 
93% effi cacy with perfect use over 7 cycles).7–9 When 
using contraceptive methods with lesser effi cacy, an 
advanced prescription for an emergency contracep-
tive pill (such as ulipristal acetate) is recommended, 
especially if pregnancy prevention is an important 
goal for the patient.

The most cmmon adverse events have been 
reported to be vaginal burning (18%) and itching 
(14.5%).9 Similar to other barrier methods, an asso-
ciation with cystitis, pyelonephritis, and urinary tract 
infections have been reported, perhaps due to the 
shift in pH of the genitourinary system.9,10

Intravaginal gel is an option for patients desiring 
nonhormonal birth control (owing to preference or 
medical contraindication), wanting an on-demand 
option, or those who have allergies to other barrier 
methods such as latex condoms or spermicide. This 
method is particularly unique because it is on-demand 
and similar to condoms but not partner-dependent. 
It can also be used postpartum, post-miscarriage, or 
post-abortion. In addition, some women who are 
encouraged to use two methods of contraception (ie, 
when on a medication that will induce liver enzymes 
or has teratogenic potential) can use this method with 
a shorter-acting method such as birth control pills. 
This is a reasonable contraceptive option for women 

in the late menopause transition, where the chance 
of unintended pregnancy is decreased (though still 
possible). Those who need a highly reliable method 
to prevent pregnancy should be counseled on the use 
of more effective methods. 

 ■ INTRAVAGINAL RING

A 28-year-old shift-worker notes diffi culties remember-
ing her birth control pills. She is interested in an option 
that does not require daily use. You suggest an IUD or 
arm implant, but she wants to avoid a procedure. What 
method would you recommend?

Despite the variety of available contraceptive 
options, imperfect adherence remains an issue that 
decreases effectiveness. Nearly 48% of unintended 
pregnancies occur in women who use contracep-
tion.11,12 Most American women use short-acting 
hormonal contraceptives or combined oral contra-
ceptives (COC), even though the chance of unin-
tended pregnancy is signifi cantly lower for an IUD 
and implant.5,6 Expanding the available non-oral 
formulations of short-acting hormonal contraceptives 
is crucial to ensure that women who do not desire a 
procedure or daily oral regimen have adequate effi ca-
cious options.

A new 13-cycle combined vaginal ring containing 
150 μg segesterone acetate and 13 μg ethinyl estra-
diol provides one year of birth control using the same 
ring without being discarded (Annovera),13 unlike 
other vaginal contraceptive rings (eg, NuvaRing, 
EluRyng) that have a different type of progestin and 
are intended for only 1 month of use at a time. Similar 
to other vaginal rings, Annovera is placed inside the 
vagina for 21 days by the patient, then removed for 7 
days to allow menses.13–15 

The initial phase 3 trials included two multi-
center, multinational studies of 3,052 women, with 
999 completing 13 cycles of use with Annovera.16 

Effectiveness in pregnancy prevention was noted to 
be 97.3% when used as recommended, comparable to 
perfect use of COCs.13,14

Complete expulsions occurred in the studies 
in 7% of cycles, although these were mainly in the 
initial cycle.16 No backup contraception is needed if 
the intravaginal ring is reinserted within 2 hours of 
expulsion.17 This may not be an appropriate method 
for those with diffi culty or pain using the vaginal ring, 
such as those with arthritis of the hands, pelvic fl oor 
dysfunction, vaginismus, preference to avoid intra-
vaginal placement, or other limitations for correct 
use. 
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This method is a good choice for those who want 
longer-acting, reversible contraception that is not a 
pill, injection, or procedure, especially in patients 
struggling to adhere to a daily pill or with limited 
access to healthcare. The segesterone acetate and 
ethinyl estradiol ring has not been studied for con-
tinuous use (no placebo break), though it is used 
this way in clinical practice. A modeling study using 
pharmacokinetics data from 37 women suggested 
that serum levels of estrogen and progestin after 364 
days of hypothetical continuous use would be appro-
priate for pregnancy prevention,15 but evidence from 
clinical trials to support continuous use is currently 
unavailable.

 ■ PROGESTIN-ONLY PILL

A 35-year-old needs contraception and would like to 
regulate her cycles. She has a history of lower extremity 
venous thromboembolism following intensive care unit 
hospitalization for viral pericarditis. She wants to avoid 
procedures or injections and prefers oral pills. She has tried 
a progestin-only pill in the past, does not recall its name, 
but does remember frequent breakthrough bleeding with 
that method.

Before 2019, the only progestin-only pill (POP) 
available in the US would have been 0.35-mg daily 
norethindrone, available in multiple generic names. 
Because it does not contain estrogen, a POP can be 
used in women with a history of arterial or venous 
thrombosis and those considered to be at high risk 
for these conditions (ie, uncontrolled hypertension, 
tobacco use, antiphospholipid syndrome, migraine 
with aura, etc.).5,6 Given that there are only a few 
contraindications to its use (such as active hor-
mone-dependent breast cancer treatment), a POP 
can be offered as a “quick start” method to any woman 
who is sure that she is not pregnant and as a bridge 
for more effective methods requiring a procedure at a 
future time. 

With traditional POPs, patients need to follow 
rigid daily timing as missed pills lessen effectiveness.18 

Traditional POPs are different from estrogen-contain-
ing contraceptives in a variety of ways. They inhibit 
ovulation only in about 50% to 70% of user cycles.6,18 

Thus, this method also prevents pregnancy with 
other mechanisms of action, such as impacting cer-
vical mucus.18,19 Norethindrone-only pills also have a 
shorter half-life than COCs.18 Consequently, a POP 
user must adhere to a consistent pill schedule, with a 
maximum delay of 3 hours in dosing compared to 12 
to 24 hours with a COC.18,19 Women who are more 

than 3 hours late taking their norethindrone POP are 
encouraged to use additional backup contraception.18 

The new 4-mg drospirenone POP, a derivative of 
spironolactone, acts as an antimineralcorticoid with 
antiandrogenic properties,18,19 with activity similar 
to 25-mg spironolactone. Therefore, it is likely to 
be benefi cial in those with acne, hirsutism, or ten-
dency toward fl uid retention. Although it has not 
been directly compared to norethindrone POPs, the 
4-mg dose for drospirenone was determined based on 
effective suppression of ovulation for up to 24 hours 
following a missed or delayed dose.18

Norethindrone POP is taken daily, without any 
placebo breaks. Thus, variable bleeding can occur, 
as can lighter regular bleeding, amenorrhea, or irreg-
ular spotting. Drospirenone is taken in a 24-active 
pill/4-placebo-pill formulation to induce a regularly 
scheduled withdrawal bleed as opposed to traditional 
POPs taken continuously.19,20

As with all progestin-only methods, unscheduled 
or prolonged bleeding is common. It typically occurs 
in the fi rst 6 months, between cycles 2 to 4, with 
declining frequency over time, and an eventually 
greater percentage of participants reporting lighter 
cycles or amenorrhea at a year or beyond.19,21,22 Based 
on a multicenter, noncomparative trial, the 4-mg 
drospirenone “24/4-day regimen” reduced unsched-
uled bleeding over time; participants reported 90% of 
bleeding days as light or moderate, with only 4.2% of 
participants stopping the study due to irregular bleed-
ing.19,21,22 Prior to prescribing, appropriate counseling 
of expected bleeding patterns over the fi rst year is 
likely to help with patient adherence and satisfaction 
with the method. 

Similar to traditional POPs, drospirenone has 
a desirable safety profi le.19,21,22,23 In a study of over 
700 participants from 41 European sites, treated for 
one year, no one experienced cardiovascular events, 
thromboses, or hyperkalemia, despite participants 
having at least one cardiovascular risk factor.19 Dro-
spirenone 3 mg is available in a COC together with 
ethinyl estradiol doses of 20 or 30 μg (with additional 
FDA approval to treat premenopausal dysphoric 
disorder).23 Despite the higher dose of 4-mg dro-
spirenone in the progestin-only formulation, plasma 
concentrations of drospirenone at a steady state have 
been shown to be higher after use of 3-mg drospire-
none combined with ethinyl estradiol.23 However, 
this difference is unlikely to have signifi cant clinical 
implications for most individuals. 

Given its effectiveness in ovulatory suppression, 
predictable bleeding pattern, and favorable side 
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effect profi le, a 24/4-day regimen of 4-mg drospire-
none would be an excellent option for women with 
contraindications to estrogen-containing hormonal 
contraceptives. 

 ■ NEWER ESTROGEN OPTIONS

A frustrated 38-year-old visits the offi ce for a birth control 
follow-up. She has tried multiple COCs with different 
progestin types, yet each caused her to develop a diffuse 
rash. She is adamant about not placing an intravaginal 
ring, arm implant, or intrauterine device. Are there any 
other options?

Most COCs contain ethinyl estradiol, a synthetic 
hormone with a long half-life, which helps with sta-
bility of dosing for effectiveness and bleeding control. 
Oral intake of ethinyl estradiol impacts the produc-
tion of various liver proteins involved in coagulation, 
fi brinolysis, and hypertension, thus contributing to 
its commonly known thrombosis risk. Also, ethinyl 
estradiol is highly potent compared to more natural 
analogs of estradiol, which has led to a lowering of 
ethinyl estradiol doses over the years to improve the 
safety profi le of hormonal contraceptives.24 Although 
most women tolerate ethinyl estradiol-containing 
pills very well, for those who are intolerant, there were 
few alternative estrogen-containing contraceptive 
options until recently. In 2010, the FDA approved 
COCs containing estradiol valerate, followed by the 
recent approval of estetrol in 2021, expanding the 
number of options for those intolerant to the estrogen 
component of the pill. 

Estradiol valerate is available in a quadriphasic for-
mulation (US trade name Natazia),which decreases 
estrogen from 3 mg to 1 mg and increases the pro-
gestin (dienogest) from 1 mg to 4 mg, both over the 
course of the monthly regimen. Estradiol valerate is a 
synthetic prototype of natural 17 beta-estradiol, being 
rapidly metabolized to estradiol after oral intake.25–27 
Two mg of estradiol valerate has the impact of 10 
μg of ethinyl estradiol, qualifying this contraceptive 
as very low-dose.27 Dienogest is a progestin with a 
17-cyanomethyl group, causing its strongly progesto-
genic and weakly antiandrogenic activity.25 Two inert 
(placebo) pills complete the pack for the last 2 days to 
allow for a shortened withdrawal bleed.26–28 Compara-
ble to triphasic pills, the 26 active pills contain taper-
ing doses of the active drugs in attempt to mimic the 
natural menstrual cycle.26–28 Although both estrogen 
and progestin components are newer to the US mar-
ket, this particular progestin has been used in Europe 
since the 1990s. 

Natazia was the fi rst quadriphasic dosing regimen 
used to treat heavy menstrual bleeding.26,27 A multi-
center, double-blind, randomized, placebo-controlled 
phase III study conducted in Europe and the Asia 
Pacifi c demonstrated the effectiveness of the estra-
diol valerate-dienogest combination in signifi cantly 
reducing menstrual bleeding and improving produc-
tivity and daily activities in women’s lives.26 Though 
most COCs can treat heavy menstrual bleeding, this 
formulation has higher rates of amenorrhea compared 
with typical COCs, with amenorrhea occurring in 
19% to 24% of women, making it potentially useful 
for those plagued with persistent breakthrough bleed-
ing using other regimens.26,27 Also, estradiol valerate 
caused a signifi cantly milder effect on metabolic 
parameters than ethinyl estradiol.25–29

Estetrol 14.2 mg is a novel estrogen combined with 
3-mg drospirenone (US trade name Nextstellis, 2021). 
Estetrol is marketed as a “natural estrogen” because it 
is produced by the fetal liver during pregnancy and 
acts selectively in tissues (impacts alpha receptors), 
showing mixed estrogen agonist and antagonist 
activity.30 Clinically, it has been shown to have min-
imal impact on the synthesis of coagulation factors, 
hepatic metabolism, triglycerides, and breast stimula-
tion.24,30 Owing to these differences, estetrol cannot 
be translated into an equivalent dose of ethinyl estra-
diol that applies to all tissues. However, contraceptive 
effi cacy of estetrol with drospirenone has been shown 
to be similar to other marketed ethinyl estradiol-es-
tetrol with drospirenone containing COCs. Estetrol 
has been marketed as more environmentally friendly 
due to less accumulation of estrogen metabolites in 
the urine, with the hopes that it will be less likely 
to pollute water supplies.31 However, further study is 
needed to assess which of these factors, if any, will be 
of clinical signifi cance.

Nextstellis is monophasic (all pills have consistent 
hormone dosing), available with 24 active pills and 4 
days of placebo, leading to an optimum withdrawal 
bleeding pattern (typically, the fewer placebo days, 
the shorter the expected bleeding).24,30 Studies have 
suggested lower venous thromboembolism (VTE) 
incidence compared to traditional COCs,24,30 but 
there is need for more extensive studies (in real-world 
settings, in larger groups) to give a more accurate pop-
ulation estimate of VTE incidence. The additional 
absolute increase in the risk of venous thrombosis 
with the use of all estrogen-containing contraceptives 
(when compared to baseline population rates of VTE) 
is about 1 of 1,000 or less, in the rare category of risk, 
and well below the thrombosis risks of unintended 
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pregnancy.5,32 Thus, large populations need to be 
studied to assess thrombosis risk in otherwise healthy 
women during reproductive age. 

The side effect profi les of these newer estrogens are 
similar to all other classes of combined hormonal con-
traceptives and may include mood changes, irregular 
bleeding, nausea, headache, and breast tenderness. 
Newer estrogen options might be benefi cial in those 
with intolerance to multiple COCs, both in terms 
of symptoms and bleeding irregularities, and may be 
the desired option for those with cardiometabolic risk 
factors such as elevated triglycerides, pending further 
study. Estradiol valerate, in particular, could be a 
highly effi cacious hormonal contraceptive for women 
with menorrhagia.

 ■ TRANSDERMAL OPTIONS

A 23-year-old needs birth control that will provide predict-
able cyclical bleeding and help her acne, but does not want 
to be required to remember pills. She has read that birth 
control patches increase the risks of blood clots more than 
other formulations and asks for your advice.

The delivery of hormonal contraceptives has 
evolved since the birth control pill was fi rst intro-
duced in the 1960s, now including oral, transdermal, 
subcutaneous implant, intrauterine, and intravaginal 
options. Transdermal delivery of hormones helps 
address poor adherence and fl uctuation of hormones 
due to pharmacokinetic variations of serum hormonal 
levels associated with COCs.33–36 

Similar to a bandage, a small adhesive patch is 
placed on the lower abdomen, buttocks, upper arm, 
or upper torso (excluding the breast), worn continu-
ously for 1 week, and is removed and replaced imme-
diately by a new patch weekly for 3 weeks, followed 
by a patch-free week when the menstruation occurs. 
Alternatively, a new patch can be placed weekly 
without any breaks for continuous use. However, 
pharmacokinetic studies have suggested a gradual rise 
in serum ethinyl estradiol over time after 12 weeks 
of continuous use, thus long-term safety of patch use 
without placebo breaks is not clear.33–36 The patch is 
designed to stay in place while bathing, swimming, 
or exercising, but users should not apply lotion or oil 
near the patch site. Like all transdermal medications, 
allergic reactions to the adhesive are possible.

The fi rst patch containing 35 μg ethinyl estradiol 
and the progestin norelgestromin was FDA approved 
in 2001 within the United States and internationally 
(initial trade name Ortho Evra, now Xulane). Once 
applied to the skin, a steady state is reached within 

48 hours of application and maintained consistently 
until removal; like forms of hormonal contraceptives, 
the contraceptive effectiveness begins after 1 week of 
use.6 Several clinical trials indicate that the contra-
ceptive patch is as effective as COCs and may lead to 
better adherence.34–50 However, this fi rst generation of 
patches led to higher exposure of serum ethinyl estra-
diol, similar to a 50-μg COC,36 leading to confl icting 
reports about whether rates of VTE were increased 
compared with COCs.37 Some of these studies found 
no associated increase in VTE risk compared with 
low-dose comparators.38–40 While another found com-
parable VTE risks to levonorgestrel-containing pills (a 
progestin that typically shows lower relative risks of 
VTE among COCs) but could not exclude additional 
risk for older women.41 In contrast, several studies 
suggested that the norelgestromin-ethinyl estradiol 
patch magnifi es relative risk for VTE compared with 
norelgestromin or levonorgestrel-containing pills by 
2-fold.42–44 However, there were limitations to several 
of these studies, including that the 95% confi dence 
intervals (CIs) crossed one in most analyses and had 
no adjustment for possible confounding variables.36 
Thus, the FDA Advisory Board concluded that though 
there may be an increased relative risk for VTE with 
the norelgestromin-ethinyl estradiol patch compared 
with some birth control pills, the absolute risk is still 
considered lower.45

A new transdermal patch containing 30-μg 
ethinyl estradiol and 120-μg levonorgestrel daily 
dosing (Twirla; FDA-approved 2020) was designed to 
address the need for a lower-dose contraceptive patch 
and delivers daily hormone exposure compared with 
similarly dosed pills.35 Twirla is well tolerated, with 
reported lower rates of detachment and site irritation 
than the norelgestromin-ethinyl estradiol patch.34,35 

Based on evidence from fi ve clinical trials, the norelge-
stromin-containing patch has a VTE frequency of 53 
per 100,000 women (95% CI 1–294).34 Though direct 
head-to-head studies are not available between the 
2 patches, studies of the levonorgestrel-containing 
patch are estimated to have a VTE frequency of 32 
per 100,000 women (95% CI 1–176).34

Norelgestromin patch users typically had less 
breakthrough bleeding and spotting than COCs at 
cycle 13.45 However, users of this patch were also 
more likely to report breast discomfort, dysmenor-
rhea, nausea, and vomiting.29,40,41 Users of the novel 
levonorgestrel patch were less likely to experience 
nausea and infrequently reported headaches and 
fatigue when compared to COC users.34,47,48 Again, it 
should be noted that studies directly comparing side 
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effects of the 2 patches are not available.
Based on limited evidence, there is concern of a 

higher risk for contraceptive failure in transdermal 
contraceptive users who have a body mass index 
(BMI) ≥ 30 kg/m2.35 Thus, relying on a hormonal 
contraceptive patch as the sole method to prevent 
pregnancy in women with a BMI ≥ 30 kg/m2 is not 
recommended, especially when pregnancy prevention 
is a high priority. 

Transdermal hormonal contraceptives are advan-
tageous for individuals having diffi culty with remem-
bering a daily pill. Healthy women in their teens and 
20s at low risk for VTE may still be candidates for 
norelgestromin patches, especially if higher doses are 
preferred for cycle control, improving acne (which 
tends to be treated best with higher estrogen-contain-
ing options), or combined with medications that may 
interact to decrease hormone levels. However, addi-
tional transdermal options with a lower estrogen dose 
will be useful in clinical practice.

 ■ SELF-ADMINISTERED DEPOT 
MEDROXYPROGESTERONE ACETATE

Depot medroxyprogesterone acetate (DMPA) users 
represented 2% of US women aged 15 to 49 between 
2017 and 2019.51 DMPA-intramuscular 150-mg injec-
tions have historically required an offi ce visit, which 
can pose additional barriers to staying consistent with 
a patient’s preferred contraceptive method. Following 
their review, the Centers for Disease Control and 
Prevention and World Health Organization recom-
mended self-administered 104-mg subcutaneous (SC) 
DMPA.50 This formulation can be injected at home 
by the patient, which empowers self-care and removes 
barriers such as frequent in-person visits to a clinic. It is 
a user-controlled method with the potential to improve 
contraceptive access and reproductive autonomy.49

Currently, the FDA label states DMPA-SC is 
only to be administered by clinicians. Nonetheless, 
following a shared decision between clinician and 
patient, an FDA-approved drug may be prescribed for 
off-label use, not excluding self-administration when 
medically needed. In clinical practice, many patients 
are encouraged to self-inject at home, and self-ad-
ministered DMPA-SC has been shown to have a 
higher continuation rate than provider-administered 
DMPA.49,51 One study reported that 97% of patients 
found DMPA-SC easy to administer and reported an 
87% satisfaction rate, which was higher than provid-
er-administration at 12 months of follow-up.51 In a US 
study conducted during the COVID-19 pandemic, 

37% of contacted DMPA-intramuscular patients were 
interested in self-administration of DMPA-SC, with 
58% of those interested individuals transitioning to 
self-administration, reported to be similar to provider 
administration, and the safety profi le was not differ-
ent, though more injection site reactions have been 
reported in the self-administered group.52 Barriers to 
self-administration include a preference for an in-per-
son visit, fear of needles, incorrect administration, 
and insurance coverage.49 

The recommendation for self-administered ini-
tiation, follow-up, and reinjection interval is the 
same as when provider administered. Repeat DMPA 
injections should be provided every 3 months and 
may be given up to 2 weeks late without requiring 
backup contraceptive protection.53 Patients should 
receive instruction for self-administration and sharps 
disposal. These individuals should have access to 
follow-up care along with the opportunity to switch 
to provider-administration or another contraceptive 
method if desired.

 ■ USE OF LONG-ACTING CONTRACEPTIVE DEVICES 
BEYOND FDA-APPROVED DURATION OF USE

Long-acting reversible contraceptives (LARCs) have 
become an increasingly popular contraceptive choice 
because of their high degree of effi cacy and safety 
profi les that include effi cacy at preventing pregnancy, 
ability to be used for several years, limiting patient 
effort and thus user error, and offering rapid return 
to fertility. A prospective cohort study of over 9,000 
women with normal weight and BMI > 30 kg/m2 
received the LARC of their choice (an IUD or arm 
implant) and observed a failure rate of less than 1 per 
100-woman years without any difference according to 
BMI category.53–55

When long-term pregnancy prevention is prior-
ity, LARC may be the optimal contraceptive choice. 
Recently, research has shown that several commonly 
used LARC methods maintain effi cacy 1 to 2 years after 
the FDA-approved duration of use (Table 1).5,6,53,56 

Subdermal implant
Nexplanon is a small polymer rod impregnated with 
the progestin etonogestrel. During a simple offi ce 
procedure, this implant is placed subdermally in the 
non-dominant upper arm. While FDA-approved for 
only 3 years for contraception, emerging data have 
shown effi cacy maintained for up to 5 years. An 
open-label, multicenter, randomized trial demon-
strated that etonogestrel implants had a 5-year cumu-
lative pregnancy rate of 0.6 per 100 women-years 
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[n = 204; 95% CI, 0.2–1.8].57 In contrast, the chance of 
unintended pregnancy at the end of 1 year is 6% to 9% 
with typical use of patient-controlled methods such 
as pills, rings, patches, and DMPA injections.6 Thus, 
even when used two years beyond the removal date, 
it is likely that contraceptive effi cacy is considerably 
better than those of the short-term reversible methods. 

In our experience, it is reasonable for a clinician to 
have a shared-decision-making conversation regard-
ing the option to leave the device for 4 or 5 years or 

replace it at year 3. Of note, there is insuffi cient data 
regarding the effi cacy of the etonogestrel implant in 
extended use in patients with a BMI ≥ 30 kg/m2, as 
obesity has been shown to decrease serum levels of 
progestin.5,6 Additionally, given that the progestin 
dosage decreases over time, some patients who opt 
for extended use may experience increased irregular 
bleeding. Before choosing this option, clinicians must 
discuss with patients to ensure a complete under-
standing of potential adverse effects.

TABLE 1
Comparison of commonly used LARCs, all with > 99% effi cacya

Brand LARC type 
Progestogen, 
dose

Size, 
mm

FDA-
approved
duration
of use 

Data-
supported 
duration
of use Bleeding patterns

Amenorrhea 
according 
to package 
insert Other clinical pearls

Mirena Levonorgestrel-IUD 52 mg 32 x 
32

8 years 8 years More likely to have
   signifi cantly decreased
   menstrual bleeding and
   pain, especially after 1
   year of use
Progestin-only methods
   may be associated with
   irregular bleeding and
   spotting

1 year: 20%
5 years: 40%

Approved for treatment
   of heavy menstrual
   bleeding
Can be used 
  as emergency
   contraception56

Liletta Levonorgestrel-IUD 52 mg 32 x 
32

8 years 8 years 1 year: 19%
5 years: 40%

More affordable for 
patients with limited 
insurance coverage

Kyleena Levonorgestrel-IUD 19.5 mg 28 x 
30

5 years 5 years 1 year: 12%
5 years: 23%

Smaller size may 
be more suitable to 
nulliparous patients or 
those with anatomically 
smaller uterusSkyla Levonorgestrel-IUD 13.5 mg 28 x 

30
3 years 3 years 1 year: 6%

3 years: 12%

Paragard Copper IUD Hormone-free 32 x 
36

10 years 12 years Possible increased 
amount and duration of 
menstrual bleeding

No causal 
relationship 
established

Can be used 
   as emergency
   contraception
Best for highly effective
   contraception that is
   hormone free (ie, after 
   breast cancer)
When used during age
   of mid-late 30s, can
   provide contraception
   into menopause
   transition

Nexplanon Subdermal 
etonogestrel 
implant

68 mg 2 x 
40

3 years 5 years Unpredictable bleeding 
pattern, though lightens 
over time for most

2 years: 20% Does not require a
   pelvic examination
Easy to learn procedure,
   training via drug
   company as opposed
   to clinician

aAll the contraceptives are the most-effective contraceptive methods; safe in breastfeeding; no long-term effects on fertility, fertility is immediate following 
discontinuation; safe for women who cannot or prefer not to take estrogen.

FDA = US Food and Drug Administration; IUD = intrauterine device; LARC = long-acting reversible contraceptives

Based on data from references 5, 6, 53, and 56.
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Intrauterine devices
The highest dose (52 mg) levonorgestrel-releasing 
IUDs have the longest FDA-approved duration of 
use of the progestin IUDs available in the United 
States. Since 2022, both Mirena and Liletta are now 
FDA-approved for 8 years of use based on updated 
studies showing effectiveness beyond their originally 
approved duration of use (had been 5 years). The low-
er-dose hormonal IUDs (Skyla and Kyleena) should 
not be used beyond their FDA-approved duration of 
use due to lack of data.

Studies suggest that the nonhormonal copper IUD 
(Paragard) remains a highly effective contraceptive 
at least until 12 years of use.58 In 1997, the World 
Health Organization and United Nations conducted 
a large, randomized, multicenter trial that determined 
the cumulative 12-year intrauterine pregnancy rate 
was 1.9 per 100 person-years (standard error, 0.6, P < 
0.001), which is similar to all sterilization methods.58

 ■ KEY MESSAGES

Now, more than any other time in recent US history, 
it is crucial for all clinicians to be well-informed about 
the full spectrum of contraceptive options. Shared 

decision-making between each patient and clinician 
is recommended to choose the best option, recog-
nizing that the risks of any contraceptive are always 
less than the risks of unintended pregnancy. Though 
a growing body of evidence supports the safety of 
expanding the duration of LARC use, individuals 
should never be coerced into keeping the device lon-
ger than what they prefer. The bleeding profi les and 
contraceptive effi cacy may be impacted negatively 
with a greater duration of use, and for some women, 
their highest priority may be the best possible protec-
tion from unintended pregnancy. Although increas-
ing nonprocedural options with new pills, patches, 
and rings are important for patient choice, fi nancial 
barriers to using these newer (and often more expen-
sive) products remain a real challenge. We urge 
clinicians to advocate on behalf of their patients for 
various contraceptive options to be made available 
and affordable to all women who need them. ■
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