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EDITORIALS

IV hydration spas are every-
where. I first encountered 
one in Las Vegas, which 

seemed fitting for the city—and the circum-
stances patrons may have endured the night 
prior. However, what once felt like a nov-
elty now appears embedded in the wellness 
landscape. A recent JAMA article titled “IV 
hydration spas are gaining popularity, but 
are they safe?”1 crystallized a growing con-
cern: IV treatments have quietly migrated 
from medical settings to nearly every street 
corner, marketed as routine self-care. For a 
few hundred dollars, IV therapies claim to 
rehydrate, boost immunity, improve nutri-
ent absorption, enhance energy, flush toxins, 
and speed athletic recovery. Boutique spas 
offering vitamin IV infusions appear to have 
emerged around 2008,2 gaining momentum 
in 2012 when celebrity endorsements—
most notably a photo of Rihanna receiv-
ing a so-called “party-girl drip”—helped 
make the trend mainstream.3 Today, IV 
drips are marketed as offering customized, 
high-dose vitamin therapy tailored to “indi-
vidual needs.”

Are IV hydration spas safe? Who is 
ensuring they are?
These businesses appear to operate in a 
grey zone, under a patchwork of regula-
tory bodies. For example, medical health 
professionals such as physicians, nurses, and 
naturopaths have provincial colleges with 
standards of care. Drugs and IV products 
must be authorized by Health Canada. Yet 
many medical spas function in practice like 
compounding pharmacies, often without 
the oversight, quality controls, or reporting 
requirements expected in traditional health 
care settings. This raises legitimate concerns 
about dosing errors, vitamin toxicity, medi-
cation interactions, and contamination.4

A similar regulatory ambiguity exists 

in the United States. While commercially 
manufactured IV fluids are regulated by the 
US Food and Drug Administration (FDA), 
hydration spas frequently use compound-
ed versions of approved products, allowing 
them to operate outside of standard FDA 
oversight by classifying themselves as inde-
pendent compounding entities.1 

Common additives to “hydration 
therapy” include magnesium, glutathione, 
nicotinamide, adenine dinucleotide, and 
high-dose vitamins, as well as active phar-
maceuticals like ketorolac, ondansetron, 
and, increasingly, glucagon-like peptide-1 
receptor agonists.10

Is there a proven benefit?
Even if IV hydration spas could be shown 
to operate safely, a fundamental question 
remains: Is there a proven benefit? The 
promise of IV hydration spas is rooted in the 
perceived health benefits of vitamin supple-
mentation, long promoted as a pathway to 
enhanced wellness and longevity. In Canada, 
about 40% of adults report using multivi-
tamins.5 However, high-quality evidence 
increasingly challenges the assumption that 
more vitamins translates to better health.

Research published in JAMA in 2024 
found that vitamins do not help people 
live longer.6 The study followed 390 124 
generally healthy adults for up to 27 years, 
examining multivitamin use and mortal-
ity outcomes.6 The investigators carefully 
adjusted for potential confounders, includ-
ing physical activity, alcohol intake, and diet 
quality, to mitigate the healthy-user effect. 
Vitamin use was more common among 
college-educated women with a lower body 
mass index and healthier diet. Over the 
follow-up period, approximately 42% of 
participants died, most commonly from 
cancer, cardiovascular disease, or cerebro-
vascular disease. 

IV hydration spas:  
Health hack or pricey pee?

The findings were striking. Daily multi-
vitamin use was not associated with reduced 
mortality. In fact, regular use was associated 
with a 4% higher mortality risk. The accom-
panying commentary appropriately empha-
sized nuance.7 The authors cautioned that 
these data did not capture benefits unrelated 
to longevity—for example, beta-carotene, 
vitamins C and E, and zinc for age-related 
macular degeneration; multivitamins for 
slowing cognitive decline or post–bariatric 
surgery supplementation; or supplementa-
tion to prevent frank deficiencies like scurvy 
(vitamin C) and beriberi (thiamine). Yet 
beyond some clearly defined indications, 
the authors concluded that there is little 
health rationale for the use of multivitamin 
supplements in otherwise healthy individu-
als. As they noted, micronutrients are most 
healthfully obtained from food.7 

Against this backdrop, IV hydration 
spas seem difficult to justify as a meaning-
ful health intervention. They offer costly, 
invasive treatments with unproven benefits, 
variable oversight, and potential for harm, 
wrapped in the language of wellness.

What do you think? Are IV hydration 
spas the latest tool in our collective quest 
for vitality and longevity? Or are they 
simply a more expensive way to produce 
urine? n
—Caitlin Dunne, MD, FRCSC
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I recently began to learn about gardening. 
There was unused space in my yard and 
bare soil ready to be filled, and the idea 

of growing a beautiful garden was appealing. 
What I did not expect was how difficult 
gardening could be, and how the lessons 
learned would reflect my work in family 
medicine.

One of the first lessons gardening 
teaches is that you cannot rush growth. 
No amount of watering will make a seed 
sprout faster, and no amount of attention 
will make a plant grow before it is ready. 
In family medicine, we are often asked to 
take on more patients in our panel, see more 
patients each day, and do more administra-
tive tasks like completing forms and writing 
reports. But so much of what we do and 
what is centrally important is building rela-
tionships with patients over time. Managing 
chronic diseases, supporting mental health, 
and encouraging healthy lifestyle choices 
all take time and effort. We are chipping 
away, one piece at a time, and this cannot 
be rushed.

Another lesson became clear when many 
of my plants failed to thrive. The issue was 
not the plants themselves, but the soil and 
the environment. Until I improved drainage, 
added nutrients, and allowed areas to recov-
er, the garden struggled. The same applies 
to medicine. The system we work in deter-
mines our ability to provide effective care. In 
British Columbia, ongoing challenges such 
as limited access to primary care, long wait 
times, and inequitable health care delivery all 
directly impact patient care. Asking physi-
cians to thrive without first addressing these 
issues is like blaming a plant for struggling 
in depleted soil. With the introduction of 
the Longitudinal Family Physician Pay-
ment Model, which has been a system-wide 
change in family medicine, both physicians 
and patients have benefited greatly.

Gardening has also taught me the 
importance of restraint. Too much inter-
vention can be harmful. Overwatering kills 
more plants than neglect does. In family 
medicine, we see this lesson often. Over-
investigation and overprescribing can cre-
ate unintended harm and put unnecessary 
strain on our system. Doing more does not 
necessarily equate to providing better care. 
Early in my training, I often felt pressure 
to act—to order tests or to offer treat-
ments—because patients are often look-
ing for immediate answers. But in family 
medicine, we are in a unique position to 
practise longitudinal care and develop an 
understanding of patients over time. With 
experience, I have learned when observa-
tion and monitoring can be appropriate 
and effective. Knowing when to step back 
is also an important skill.

Finally, the quiet, hard work of tend-
ing to a garden may feel isolating at times, 
like in family medicine, where fatigue and 
burnout can also feel isolating. Family 
medicine is not about dramatic lifesaving 
moments; rather, it is about showing up, 
season after season, caring for our patients 
in small, meaningful ways, but making a 
lasting impact. This is the true power of 
family medicine.

Gardening has reinforced several truths 
about family medicine: growth cannot be 
rushed, strong support systems are essential, 
and restraint is often necessary. As spring 
approaches, I encourage colleagues to take 
time to slow down and admire the nature 
and beauty our home of British Columbia 
has to offer. Maybe even take up garden-
ing. You may find, as I did, that it has as 
much to teach us about medicine as it does 
about plants. n
—Yvonne Sin, MD

Tending the garden: 
Reflections on family medicine
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Letters to the editor 
We welcome original letters of less than 500 words; we may edit them for 
clarity and length. Email letters to journal@doctorsofbc.ca and include your 
city or town of residence, telephone number, and email address. Please 
disclose any competing interests.

Re: Failing health care 
delivery in Canada is the 
result of an outdated 
operating model 
I read Dr Tevaarwerk’s article [BCMJ 
2025;67:359-364] with interest. I’m a fam-
ily physician (GP from the UK, really) who 
moved to Canada 3 years ago. I worked in 
National Health Service (NHS) manage-
ment and strategy for several years, and I 
have a PhD in epidemiology, so how dif-
ferent health systems work is of great inter-
est to me. I don’t know much about the 
Dutch health system, but of course I know 
a great deal about the UK’s NHS, and I 
have studied other systems. I don’t think the 
Canadian system (or the British Columbian 
system, specifically) is actually that similar 
to the UK’s, and I don’t think “command 
and control” is that good of a description 
of the BC system, certainly not compared 
with the NHS. It would be more accurate 
to describe the NHS as a highly centralized 
commissioner–provider system. Canada has 
a much more federated system (like Ger-
many), which works to its advantage. Yes, it’s 
also commissioner–provider, but that’s not 
command and control—it seems designed 
to allow more flexibility in the system to 
account for huge geographic and popula-
tion differences. There’s very little command 
or control over the primary care system, 
which doesn’t even require family physi-
cians to attach all patients who apply (as 
is required in the UK, which is why it has 
universal GP coverage).

I would also have thought that a major 
difference between the Dutch and Cana-
dian systems is the massive geographic and 
population challenges, such as the fact that 
Canada is more than 200 times the size of 

the Netherlands. Providing anything resem-
bling universal health care across such a 
wide area and variable population is always 
going to be much more expensive.

The Netherlands does indeed gener-
ally outperform Canada in health care, but 
it isn’t a huge difference by any means, as 
seen in the Mirror, Mirror 2024 report from 
the Commonwealth Fund.1 For what it’s 
worth, Canada even slightly outperforms 
the Netherlands in reducing mortality and 
administrative barriers to care.

From what I’ve seen, the Canadian sys-
tem (at least in BC) isn’t perfect by any 
means, but it continues to get a lot of things 
right and is noticeably more sustainable and 
robust than the one I left in the UK. I’m 
sure it can improve, and better integration 
is certainly one way it could, but I don’t 
think paying doctors more is particularly 
part of the answer.
—Paul Park, MB, BChir, MRCGP
New Westminster
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Re: Presentation of pediatric 
cannabis ingestion in the 
emergency department 
We read with interest the recently published 
article “Presentation of pediatric cannabis 
ingestion in the emergency department” 
by Sage and colleagues1 and commend the 
authors for this important work. It high-
lights important information on the increas-
ing prevalence of emergency department 
(ED) visits due to exploratory ingestions 

of and pediatric exposure to edible can-
nabis products in Canada. It also discusses 
the importance of prevention as a primary 
strategy for reducing the availability of 
these products to young children, includ-
ing implementing strict package warnings, 
labeling standards, and promotional limita-
tions, thereby reducing pediatric cannabis 
exposures.1

Tackling the packaging of edibles as 
a preventive strategy to reduce cannabis 
exposure in young children is an impor-
tant aspect of this public issue in North 
America. Many labels used for cannabis 
products include bright, colorful figures 
and are highly attractive to young children 
exploring their environments. Moreover, 
much of the packaging is made to resemble 
popular non-cannabis-containing candy 
and snacks, further increasing children’s risk 
for consumption. Reducing the recogniz-
ability of packages using labeling standards 
and plain materials and design are critical 
tools that could reduce children’s exposure 
to cannabis ingestion.

Another important area for prevention 
of harm is regulating the amount of canna-
bis contained in one packaged edible. Sage 
and colleagues report that there is no exact 
dose–response relationship for cannabis, but 
oral bioavailability of tetrahydrocannabinol 
(THC) is higher in children than in adults.1 
This difference in the clinical pharmacologi-
cal properties of THC among children has 
been reported with the increase in severe 
toxicity cases, resulting in more ED visits 
and pediatric ICU admissions following the 
legalization of marijuana.2 Many edibles 
are packaged with multiple “doses” in each 
package, and children who accidentally 
ingest the edible are at risk of consuming 
the entire product, when the intent is for 
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the product to be rationed into distinct 
“doses.” As an example, a single square of 
chocolate or a single gummy may contain 
one “dose,” but a package can contain an 
entire chocolate bar or several handfuls of 
gummies. Some packages of edibles con-
tain up to 500 mg of THC, a highly toxic 
dose for children, since 100 mg of THC is 
considered a very high dose for an adult.3

We agree that pediatricians have an 
important role in counseling families about 
safe storage of edibles at home, but with-
out increased public health attention and 
legislative drive, preventable ingestions 
will continue. Packaging that is not visu-
ally appealing to children and childproof-
ing are two critical methods of reducing 
pediatric exposure to marijuana and visits 
to the ED for symptoms of toxicity. 
—Hannah Zwiebel, MD, MPH 
Atlanta, Georgia

—Ran D. Goldman, MD, FRCPC 
Vancouver, BC

—David Greenky, MD
Atlanta, Georgia
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Re: Ethical considerations 
around the use of artificial 
intelligence in health care
Studies have shown that critical reasoning 
atrophies when using artificial intelligence 
(AI), even if the intent is to be diligent.1 
Microsoft has confirmed this finding.2 Deep 
knowledge of statistics and computers is not 
needed to understand the negative impact 
of AI on cognitive abilities.3

It doesn’t matter how well you prompt a 
chat bot; it will still get a staggering num-
ber of answers wrong. The example prompt 

offered in the article [“I am a family physi-
cian in Vancouver. What is the best antihy-
pertensive medication for my 55-year-old 
Indigenous patient with comorbidities 
including heart failure and chronic kid-
ney disease? Search PubMed for relevant 
publications and provide references for 
your answer. Select medications covered 
by non-insured health benefits.”], like any 
similar prompt, is subject to which medi-
cation has the most aggressive marketing 
in the data set. This assumes the data set is 
not limited to peer-reviewed articles, with 
all conflicts of interest accounted for.

A “good prompt” should consider the 
risk of violating patient privacy and confi-
dentiality, promote transparency, and meet 
professional standards of practice.4

—Chris Whittington, MB BS, MBA, FCFP, FM 
& FACRRM, FACTM
Abbotsford

This letter was submitted in response to the 
COHP article in the November issue of the 
BCMJ (2025;67:326,328). –Ed
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Being human 
as a physician

I should probably start by admitting 
that I’m writing this in early January, 
even though you’re reading it in March. 

That’s the reality of print deadlines. I’m 
also writing while traveling to Vancouver. 
The Comox airport is having one of those 
days—forgotten boarding passes, equip-
ment not working, a delayed barista to make 
my coffee. Plenty of opportunities to feel 
frustrated, and plenty of people I feel like 
blaming.

Because it’s January, and because this 
is my first trip as president, I’m reflecting 
on my career. Early in my medical career, 
mistakes were often criticized—if not first 
quietly hidden—and almost always accom-
panied by shame. If something went wrong, 
someone had to be at fault. This way of 
thinking can become a habit. Even today, 
I notice an instinct to look for blame when 
things don’t go smoothly. I work hard to 
counter this, usually by reminding myself 
of my own history of mistakes, both in and 
out of medicine. I am human, after all.

As physicians, we are trained to aim 
high. From the first days of medical school, 
we are taught that details matter, excellence 
is expected, and errors can have serious con-
sequences. That culture of high standards 
has saved countless lives. But alongside 
that, often unintentionally, we have cre-
ated something far less healthy: a culture in 
which mistakes are tightly bound to shame.

The truth is that mistakes in both med-
icine and leadership are inevitable. They 
happen despite good intentions, deep 
knowledge, and careful practice. They hap-
pen to trainees and experienced clinicians 
alike, in hospitals, clinics, and even the 

Doctors of BC boardroom. Yet many of us 
experience mistakes not as opportunities 
to learn, but as personal failures—evidence 
that we are not good enough. Carrying mis-
takes this way takes a toll. It is one of the 
quieter drivers of burnout, anxiety, and loss 
of joy in our profession.

Shame thrives when we feel alone. When 
we believe we are the only ones who have 
made an error, we withdraw. We replay 
events over and over, questioning our com-
petence and worth. We avoid talking about 
what happened, not because we don’t care, 
but because we care deeply—and because we 
fear judgment even more. This isn’t weak-
ness. It’s a predictable response in a culture 
that too often equates error with blame.

The cost of that culture can be high. 
Shame does not make us safer clinicians; 
it makes us more isolated ones. It discour-
ages openness, stifles curiosity, and blocks 
improvement. When mistakes are hidden, 
systems can’t learn. When honesty feels 
risky, the profession becomes less resilient—
as do the people within it.

It ’s important to say this clearly: 
acknowledging mistakes does not mean 
abandoning accountability. Accountability 
and compassion are not opposites. We owe 
our patients and each other transparency, 
responsibility, and reflection. But account-
ability rooted in fear leads to defensiveness 
and silence. Accountability rooted in learn-
ing leads to safer care, stronger systems, and 
healthier clinicians.

Changing this culture starts with every-
day conversations. The words we choose 
after an adverse event matter. Do we ask 
“Who made the mistake?” or do we ask 

“What happened, and what can we learn?” 
Do we rush to judgment or do we try 
to understand the context and pressures 
involved? As Carl Jung put it, “Know all 
the theories, master all the techniques, but 
as you touch a human soul, be just another 
human soul.” 

We also need to pay attention to how 
we treat each other after a mistake. The idea 
of the “second victim” is well recognized: 
clinicians involved in adverse events often 
experience guilt, anxiety, depression, and 
burnout. Leadership empathy should be 
routine, not remarkable. Sometimes hearing 
“I’ve been there” can make the difference 
between coping and struggling.

Psychological safety is not a soft con-
cept. It is essential for both patient safety 
and physician wellness. Teams that feel 
safe to speak up identify risks earlier and 
adapt better. Systems that support clinicians 
instead of shaming them see more report-
ing and less harm. This isn’t about lowering 
standards; it’s about meeting them with 
honesty and compassion.

As I walk alongside you this year, I 
believe that not only is it acceptable for 
me to acknowledge mistakes, it is essential. 
Imperfection is compatible with profession-
alism. Our patients benefit when we are 
reflective and supported. And we benefit 
when we work in a profession that under-
stands that excellence is not the absence of 
mistakes but the presence of integrity, curi-
osity, and caring for ourselves and each other.

My flight is being called. Now, where 
did I put my boarding pass? n
—Adam Thompson, MD
Doctors of BC President

PRESIDENT’S COMMENT
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Everyone deserves  
better health care
Five priorities for Canadian health system improvement from medical 
leaders and trainees in BC. 
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Kendall Ho, MD, John Pawlovich, MD, Gregory dePape, MD

ABSTRACT: Primary care, the doorway to 

Canada’s publicly funded health system, has 

been eroded significantly over the past decade, 

leaving millions of people without consistent, 

timely services. In 2023, only 86% of Canadi-

ans had a regular family doctor—the lowest 

among peer OECD countries—with the greatest 

gaps among young, low-income, and racialized 

populations. This crisis in access has led to rising 

chronic disease complexity, worsening emer-

gency department burden, hospital overcrowd-

ing, and system-wide strain, with the workforce 

shifting further away from longitudinal family 

practice. Despite mounting evidence of the 

need for reform, federal leadership debates 

have largely ignored health care, revealing a 

lack of a coordinated national strategy. 

As medical trainees and health care lead-

ers from across British Columbia, we call for 

urgent, collaborative action across the fed-

eral, provincial/territorial, and regional levels 

to rebuild Canada’s health system. We high-

light five priorities in this article: expanding 

team-based primary care; adopting national 

licensure for stronger workforce planning 

and retention; investing in infrastructure; 

accelerating digital integration; and advanc-

ing equity for rural, remote, and Indigenous 

communities. 

Erosion of access to primary care
Over the past decade, Canada has wit-
nessed a marked decline in access to pri-
mary care, a foundational element of its 
publicly funded health system. In 2023, only 
86% of adults reported having a regular pri-
mary care provider, the lowest rate among 
10 high-income countries surveyed, down 

from 93% in 2016.¹ This erosion translates 
to millions of Canadians without consis-
tent access to essential health services, with 
the disparities most pronounced among 
young adults, those with lower incomes, 
and racialized groups. The situation is par-
ticularly acute in areas of Canada such as 
Nunavut and the Northwest Territories, 
where nearly 58% and 41% of adults, respec-
tively, reported lacking a regular provider in 
2023, compared with the national average 
of 17%.² The consequences of this access 
gap are profound. Individuals without a 
primary care provider are more likely to 
experience unmanaged chronic conditions, 
poorer health outcomes, increased reliance 
on emergency departments, and increased 
hospitalizations.³ Even those who are 
attached to a provider often face lengthy 
waits for appointments, delaying timely care 
and further straining the system.⁴

Systemic strain and declining 
capacity
Canada’s hospital infrastructure reflects 
a similar pattern of decline. In 2021, the 
country had just 2.6 hospital beds per 
1000 people, far below the Organisation 
for Economic Co-operation and Develop-
ment average of 4.3 beds per 1000, and sig-
nificantly less than countries such as Japan 
(12.6 beds per 1000) and South Korea (12.8 
beds per 1000).⁵ This capacity has steadily 
decreased from about 7.0 beds per 1000 
people in 1970.⁶ As a result, hospitals are 
frequently overcrowded, creating backlogs 
and worsening the long waits for both 
emergency and elective care.
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The primary care workforce is also under 
significant strain. Nearly 30% of family phy-
sicians now practise predominantly out-
side of primary care, further exacerbating 
access issues and leaving many communi-
ties underserved.⁷ Despite some provincial 
reforms and efforts to expand training or 
broaden scopes of practice, the lack of a 
unified federal strategy has resulted in frag-
mented delivery, persistent inequities, and a 
growing burden of preventable suffering.⁸

Political inattention
Despite the mounting evidence of a cri-
sis, there was a deafening silence on the 
topic of health system change in the 2025 
Canadian leadership debate and election 
campaign. The dedicated topic of health 
care was excluded from both the English 
and French national leaders’ debates, a deci-
sion that drew public criticism from health 
professionals, labor leaders, and advocacy 
organizations for failing to address one of 
Canadians’ top concerns.⁹,¹⁰ The Canadian 
Medical Association advocated through 
its Fighting for Care campaign with calls 
to keep health care at the forefront of the 
national political agenda, urging all par-
ties to commit to system transformation 
and sustainable funding.11 Simultaneously, 
the Canadian Nurses Association and the 
Canadian Health Coalition also expressed 
alarm, noting that previous campaigns, such 
as those in the early 2000s and 2015, fea-
tured explicit commitments to the Canada 
Health Act, national wait time strategies, 
and investments in primary care and phar-
macare.10 In contrast, the 2025 campaign 
offered only brief mentions of health care, 
with little substantive discussion of primary 
care reform, workforce planning, or hospi-
tal capacity.²,⁹,¹⁰ This lack of focus stands 
in stark contrast to earlier eras, when fed-
eral campaigns featured robust debate and 
policy proposals on health care reform. 

Although provinces and territories hold 
much of the responsibility for health ser-
vice delivery, with some notable exceptions 
including the RCMP, most First Nations 
health services, and BC’s First Nations 
Health Authority, that does not absolve the 

federal government of responsibility.12 Cur-
rent fragmented attention at the national 
level through Health Canada, the Public 
Health Agency of Canada, the Canadian 
Forces Health Services Group, and initia-
tives such as Canada Health Infoway is 
inadequate, risking further entrenchment 
of disparities in areas such as artificial intel-
ligence innovation and adoption and health 
care workforce planning, and undermining 
coordinated responses to the urgent needs 
of Canadians.

Priorities for government action
We call on the federal government to priori-
tize the following areas in the next term to 
strengthen primary care and improve health 
for all Canadians. Coordinated action with 
federal prioritization, provincial/territorial 
recognition, and regional responsibility is 
required to facilitate necessary change in 
this ever-worsening primary care and health 
care crisis that threatens every Canadian.

Expanding team-based primary care
The federal and provincial/territorial 
governments should push for additional 
team-based models of care, suggests Dr 
Randeep Gill. Dr Gill asserts that in BC, an 
inadequate tertiary care system with overrun 
emergency departments, long wait times for 
specialist care, and inadequate bed spaces 
in hospitals requires a shift toward inter-
professional team models that leverage the 
skills of physicians, nurses, social workers, 
and allied health professionals to provide 
comprehensive, coordinated primary care. 

Real-Time Virtual Support (RTVS) is 
a virtual service provided by specialist and 
primary care physicians across the province 
and supported by the Rural Coordination 
Centre of BC, the BC Ministry of Health, 
and the First Nations Health Authority. It 
was founded by Dr Kendall Ho, Dr John 
Pawlovich, Dr Ray Markham, and Mr John 
Mah. Dr Ho highlights that the current 
health care system is a bridge, but not a 
well-paved bridge—it is full of holes, and 
each patient’s journey is interrupted by 
areas full of potential gaps. One solution 
to alleviate health care system pressure is 

to effectively triage patients virtually before 
they reach the emergency department via 
programs such as HealthLink BC 8-1-1. A 
2021 study highlights that out of “7531 calls, 
2548 (33.8%) callers were advised to attempt 
home treatment, 2885 (38.3%) to contact a 
primary care physician within 1 week, 1131 
(15.0%) to attend an emergency department 
immediately, and 538 (7.1%) to attend their 
primary provider now.”13 By 2025, 176 000 
callers were reached, representing all 231 of 
BC’s Community Health Service Areas.14 
Other pathways within RTVS foster con-
nections from provider to patient by “bring-
ing the family physician, specialist, and 
patient together in [one] appointment via 
virtual care to facilitate timely referral and 
patient management,”14 while also offer-
ing provider-to-provider support, includ-
ing examples where urgent-care physicians 
“have supported overnight emergency 
department coverage to prevent diversions 
in [12] communities.”14 Not only do such 
models in critical and urgent care, maternity, 
and pediatrics improve patient outcomes by 
decreasing health care fragmentation, but, as 
Dr Pawlovich describes, they also democra-
tize health care access for those who would 
otherwise not receive it. Team-based care on 
the ground alongside virtual models within 
RTVS reduces clinician burnout by offering 
provider-to-provider support, decreasing 
unnecessary emergency visits and improving 
early diagnosis and management.

Adopting national licensure 
for stronger workforce 
planning and retention
Canada faces a critical shortage of skilled 
health care workers, from physicians and 
nurses to technologists and support staff. The 
federal government must invest in provincial 
prioritization of increased training positions; 
strategic recruitment, including international 
talent; and retention strategies that prioritize 
fair compensation, safe working conditions, 
and meaningful expert provider involvement 
in effective system planning. Dr Gregory 
dePape emphasizes that a chronic lack of 
workforce planning has left long-term care, 
inpatient care, and emergency departments 
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understaffed. He cites that there is also a 
decrease in the recruitment of full-scope 
family physicians, where providers prac-
tise across outpatient and inpatient set-
tings. More recently, a closure of the Port 
Alberni Diabetes Education Centre due to 
insufficient staffing left patients resorting 
to virtual care or having to drive to nearby 
cities. It is alarming that health care systems 
in BC and across Canada are facing chronic 
staffing shortages, despite expansion efforts, 
due to inadequate workforce planning, par-
ticularly in emergency and longitudinal pri-
mary care. National licensure for health care 
professionals would help address regional 
disparities in rural and remote locations and 
transfers between provinces and territories, 
ensuring that providers can work where they 
are most needed.

Investing in infrastructure
Targeted federal investment in infrastruc-
ture is essential, particularly in rapidly 
growing and historically underserved com-
munities such as the Fraser Health region. 
Dr Gill emphasizes that this includes 
building new hospitals, diagnostic hubs, 
and urgent care centres, as the emergency 
department has become a microcosm of 
every systemic failure upstream. Not only 
are these communities growing, but they 
are also absorbing disproportionate health 
care burdens with insufficient capacity. Cur-
rently, Royal Columbian Hospital in New 
Westminster is operating at capacity, with 
up to 30% of patients awaiting long-term 
care; Dr Brian Yang also points out that 
his patients in the Fraser Health region are 
becoming more complex, with an ongoing 
need for preventive care. It is key to expand 
sub-acute and home-based care to transi-
tion patients who no longer require acute 
care out of hospitals. According to a local 
health review, “mortality rates have seen a 
large increase in Alberni-Clayoquot from 
78.1 per 10 000 population in 2013–2017 to 
97.6 per 10 000 population in years 2019–
2023.”15 Addressing these capacity gaps is 
vital to meet the demands of a growing and 
aging population and to relieve pressure on 
existing facilities.

Accelerating digital integration
Digital innovation and health data interop-
erability must be accelerated federally to 
enable seamless sharing of patient infor-
mation, support quality improvement, and 
drive system-wide efficiency. The federal 
government should also encourage research 
and development in artificial intelligence 
and health technology, supporting Canadian 
innovators through grants, start-up projects, 
health care technology investment funds, 
and prioritized procurement of homegrown 
solutions. Dr Kathleen Ross underscores 
that frameworks with measurable improve-
ments, such as the Working Together to 
Improve Health Care for Canadians bilat-
eral agreements,16 should be used to share 
knowledge and facilitate a learning health 
care system, where successes can be rapidly 
scaled, accountable spending monitored, 
and effective solutions shared. As well, the 
Health Data Coalition encourages learn-
ing from community-based practices that 
host extensive data to address issues such 
as administrative burden.17 These invest-
ments will not only improve care efficiency 
and decrease paperwork demands but also 
foster economic growth and job creation in 
the health care sector. Accountability and 
outcome-focused funding are crucial across 
the country. Funding at all levels of govern-
ment must be tied to meaningful, targeted 
outcomes for both patients and providers. 

Advancing equity for rural, remote, 
and Indigenous communities
The federal government must support the 
infrastructure needed for collaborative 
health care reform and ongoing recon-
ciliation across provinces, territories, and 
unceded territories. This includes installing 
high-speed Internet to allow for technology 
adoption for timely care, alongside medi-
cal supply improvements in blood prod-
ucts, laboratory services, and health care 
facilities, and promoting connectivity to 
timely services that support rural, remote, 
and Indigenous groups. Dr Pawlovich high-
lights that despite enhancing telemedicine 
to minimize disparity in health care services, 
the country lacks connectedness due to a 

lack of broadband Internet, which worsens 
the challenges that disadvantaged individu-
als face in accessing telemedicine, primary 
care, acute care services, and even childbirth. 

Conclusions
The next federal government must take 
a leadership role in rebuilding Canada’s 
health care system, moving beyond incre-
mental change to bold, coordinated action. 
By investing in primary care, workforce 
planning, infrastructure, digital innova-
tion, and equity, and by holding the sys-
tem accountable to outcomes, Canada can 
move toward a technologically advanced, 
sustainable, and equitable health care future 
for all its communities. 

As a medical student, Ms Elsie Jiaxi 
Wang wants to begin her career in fam-
ily medicine with hope, continuous pol-
icy response to Canadians’ needs, and an 
ever-evolving health system. However, as 
described by Dr Joban Bal, the country is 
now the patient—delayed, deteriorating, 
and in need of lifesaving care. n
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T he Canadian health care system is 
bursting at its seams. Symptoms 
of system challenges include fre-

quent ER and clinic closures, physician 
burnout, and an ever-increasing popula-
tion without access to care. We need human 
resources, but the number of physicians 
graduating from medical schools across 
Canada is far lower than the number needed 
to sustain what we have, much less enable 
the system to thrive. Is there a solution? 
Real-Time Virtual Support (RTVS) may 
be an answer—at least for rural health care 
sustainability.

RTVS is a network of specialists pro-
viding instant, accessible, consultative sup-
port to physicians, residents, nurses, nurse 
practitioners, and midwives for rural and 
remote patients in British Columbia. Oper-
ated by the Rural Coordination Centre of 
BC, RTVS is funded by the Ministry of 
Health and the Joint Standing Committee 
on Rural Issues, a partnership between the 
Government of British Columbia and Doc-
tors of BC through the Physician Master 
Agreement. RTVS has five dedicated lines: 
RUDi and VERRa for emergency medicine, 
CHARLiE for pediatrics, ROCCi for criti-
cal care and internal medicine, and MaBAL 
for maternal health. Our aim is to support 
care for patients close to home, often at 
nursing stations and in rural emergency 
departments. Our physicians reside and 
practise in BC, with expertise and experi-
ence in rural medicine. We have intimate 
knowledge of the strengths and strug-
gles each community experiences. RTVS 
enhances pivotal in-person care, providing 

Real-Time Virtual Support:  
A network designed to support us all

This article is the opinion of the Joint 

Collaborative Committees (JCCs) and has 

not been peer reviewed by the  

BCMJ Editorial Board.

a safety net for rural providers while helping 
enable recruitment and retention.

Many urban and tertiary-care phy-
sicians are understandably unaware of 
RTVS and its impact. They are buried in 
the never-ending to-dos of patient care, 
administration, and continuing education, 
not to mention life outside of medicine 
(gasp). On a good day, it is overwhelming. 

And yet, how different our days could 
be. Imagine being a locum in the Burns 
Lake emergency room with several patients 
waiting to be seen. To your dismay, a 
4-year-old child presents with respiratory 
distress. You haven’t cared for an acute pedi-
atric case since graduating, much less in a 
remote centre. You start the child on oxygen, 
and you panic internally. While prepar-
ing to call the Patient Transfer Network 
for a transfer to a tertiary centre, the nurse 
working alongside you suggests that you call 
CHARLiE. They help place a Zoom call, 
and you are instantly greeted by an experi-
enced pediatrician with “Hello; how can I 
help?” They guide your history taking and 
examination to find the child is having an 
asthma exacerbation. They virtually support 
management at the bedside the entire time. 
The child responds beautifully and is later 
discharged home. You feel relieved and have 
increased confidence in your remote setting 
with newfound support. 

Previously, this call would have gone to 
a tertiary site physician. Instead, they can 
continue to focus on their long list of local 
patients and consultations without having 
to navigate additional rural cases. While 
it is within their scope, chances are that 

without the immediate dedicated care that 
CHARLiE provided, the child would have 
been transferred for ongoing care, perhaps 
after decompensating. 

There is a positive ripple effect across 
the system. The transport physician with 
the Patient Transfer Network did not hear 
about the patient and could focus on their 
pending transfers. The child’s parents did 
not miss work or spend time and money 
on travel to a centre 3 hours away. BC tax-
payer dollars were not spent on an unnec-
essary patient transfer. The government 
saved much-needed dollars from a need-
less transfer and retained a returning locum, 
who will provide care to thousands in the 
coming years. 

The effects of RTVS are felt every day. 
RTVS has supported over 100 000 calls 
from rural and remote providers in the last 5 
years, with call volumes increasing annually. 
RTVS has prevented over 13 000 hours of 
rural emergency room closures. It is esti-
mated to have reduced patient-borne costs 
of more than $34 million (and counting). 
Patients stay close to home, local physicians 
are retained, and tertiary-care physicians 
can be sustained. 

The classic brick-and-mortar health 
care system does not work with the cur-
rent resources, at least not in isolation. We 
need a network of care, an ecosystem to 
support each entity to survive and thrive. 
Every patient deserves timely, specialized 
care within their chosen community, and 
with the innovative and welcoming minds 
of RTVS and its providers, it’s possible. 

To learn more, visit https://rccbc.ca/
initiatives/rtvs/. n
—Kayla Parker, MD, FRCPC
CHARLiE Provider

The effects of RTVS 
are felt every day. 
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ABSTRACT: Gastroesophageal reflux disease is 

one of the most common upper gastrointes-

tinal disorders and accounts for considerable 

symptom burden and health care use. If left 

untreated, it can lead to complications such 

as esophagitis, strictures, Barrett’s esophagus, 

and esophageal adenocarcinoma. However, 

most patients can be managed in primary care 

using a structured approach. The disease is 

generally diagnosed clinically; in patients with 

typical symptoms of heartburn and regurgita-

tion without alarm features, an empiric trial 

of proton pump inhibitors serves as first-line 

therapy. Diagnostic endoscopy is reserved for 

those with alarm features, inadequate response 

to optimized therapy, or risk factors for Barrett’s 

esophagus. Patients with persistent or atypical 

symptoms despite optimized therapy warrant 

further evaluation, such as upper endoscopy 

and esophageal function testing, including 

Gastroesophageal reflux disease: 
Diagnosis and management in a 
primary care setting
Most patients with gastroesophageal reflux disease can achieve excellent 
outcomes in a primary care setting if given a history-based diagnosis and 
appropriate pharmacological therapy, lifestyle counseling, and follow-up.
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esophageal manometry and pH testing. Anti-

reflux surgery may be considered in carefully 

selected patients, and laparoscopic fundo-

plication can offer relief in selected patients. 

Newer options such as magnetic sphincter 

augmentation and endoscopic techniques 

have limited roles.

Gastroesophageal reflux disease 
(GERD) is one of the most com-
mon gastrointestinal disorders 

affecting Canadians; it impacts up to 1 in 5 
adults and is responsible for a large propor-
tion of primary care visits.1 Its symptoms, 
often dismissed as benign heartburn or 
indigestion, can erode quality of life; dis-
rupt sleep; and lead to complications such 
as esophagitis, strictures, Barrett’s esoph-
agus, and esophageal adenocarcinoma if 
left untreated. Given its high prevalence, 
GERD is a condition that primary care 
providers are uniquely positioned to man-
age effectively. With a thoughtful approach 
that emphasizes history-based diagnosis, 
rational use of pharmacological manage-
ment, lifestyle counseling, and appropri-
ate follow-up, most patients can achieve 
excellent outcomes in a primary care set-
ting without specialist referral. This article 
provides an evidence-based approach for 
primary care clinicians to navigate GERD 
confidently and helps them recognize when 
reassurance and education suffice and when 
escalation or further investigation by a gas-
troenterologist is warranted.

Clinical cases, part 1
Case 1
Aarti, a 38-year-old woman, reports a 2-year 
history of heartburn one or two times per 
week, often after eating spicy food or late- 
evening meals. She takes 20 mg of omepra-
zole as needed with meals, when symptom-
atic. She finds some relief, but symptoms 
continue to recur. She has no dysphagia, 
weight loss, anemia, or alarm features [Box]. 
She prefers to avoid daily medication if 
possible. How would you manage Aarti’s 
current symptoms and proton pump in-
hibitor use?

Case 2
David, a 46-year-old man, has had daily 
heartburn for years. He has a 50-pack-year 
history of smoking. His BMI is 31. He has 
been on 40 mg of esomeprazole twice daily 
for 6 weeks, with minimal improvement. He 
reports no dysphagia, odynophagia, weight 
loss, or gastrointestinal bleeding. What are 
the next steps in his management, and does 
he need an upper endoscopy? 

Pathophysiology
The Montreal Consensus defines GERD as 
a multifactorial condition in which gastric 
contents reflux into the esophagus, caus-
ing troublesome symptoms and/or com-
plications.2 The esophagogastric junction, 
comprising the lower esophageal sphincter 
and crural diaphragm, normally prevents 
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reflux, but it can be compromised by tran-
sient lower esophageal sphincter relaxations; 
low basal lower esophageal sphincter pres-
sure; or anatomical defect, such as hiatal 
hernia.3 Acid and bile exposure can trigger 
mucosal injury via inflammatory media-
tors.3 Impaired clearance from upper gas-
trointestinal dysmotility or xerostomia, as in 
Sjögren’s syndrome, may prolong refluxate 
contact time. Symptom severity varies with 
mucosal sensitivity and may not correlate 
with acid exposure.3 

Chronic acid and bile reflux can erode 
the esophageal squamous epithelium, lead-
ing to inflammation and ulceration (reflux 
esophagitis).3-5 Repeated injury and sub-
sequent fibrosis during the healing process 
can cause stricture formation and significant 
dysphagia. This cycle of injury and healing 
in the distal esophageal squamous lining can 
cause progenitor cells at the gastroesopha-
geal junction to accumulate somatic muta-
tions and reprogram themselves, forming 
metaplastic columnar epithelium, which 
is more resistant to acid.6,7 This specialized 
intestinal metaplasia, known as Barrett’s 
esophagus, represents a premalignant con-
dition in approximately 1% to 2% of the 
general population and up to 10% to 15% 
of patients with chronic GERD.6 Barrett’s 
esophagus progresses along a metaplasia– 
dysplasia–carcinoma sequence, from non
dysplastic metaplasia to low-grade dysplasia, 
high-grade dysplasia, and eventually in-
vasive esophageal adenocarcinoma.6,7 Al-
though the annual risk of progression to 
cancer in nondysplastic Barrett’s esophagus 
is low (approximately 0.5% per year), the 
high prevalence of Barrett’s esophagus in 
the population makes it the predominant 
precursor lesion for esophageal adenocarci-
noma, with most cases arising through this 
metaplastic–dysplastic pathway.7

Clinical presentation  
and diagnosis 
Symptoms
Typical GERD symptoms include heart-
burn (substernal burning toward the throat); 
regurgitation of sour/bitter contents; and 
chest pain, which can mimic cardiac pain.5 

Regurgitation should be distinguished from 
rumination, in which involuntary abdomi-
nal contractions cause the return of recent-
ly ingested food. The latter usually occurs 
while eating or shortly after eating, where 
the content tastes similar to the material 
just ingested; the content is often chewed 
again and swallowed back down.5 

The Lyon Consensus, an expert state-
ment that provides objective diagnostic 
thresholds for GERD, also describes gastric 
belching, a physiologic venting of air that 
may precipitate reflux, and supra-gastric 
belching, a behavioral pattern of rapid 
air entry/expulsion before entry into the 
stomach.5 Differentiating these symptoms 
is important in patients who are thought 
to have proton pump inhibitor–refractory  
GERD, in which case their esophageal symp-
toms are persistent despite good compli-
ance with a course of single- or double-dose  
proton pump inhibitor, taken 30 minutes 
before a meal, for 4 to 8 weeks. 

Patients may report cough, hoarseness, 
throat clearing, globus sensation, asthma-
like symptoms, nausea, and/or abdominal 
pain.5,6 In the absence of typical reflux 
symptoms, these have low sensitivity and 
specificity for GERD in isolation, and acid 
suppression is often ineffective.6 Chronic 
cough usually has multiple causes, including 
upper airway cough syndrome, postinfec-
tious respiratory diseases, postnasal drip, 
environmental exposures, ACE inhibitors, 
nonacid reflux, irritable larynx syndrome, 
and other cardiopulmonary pathologies. In 
addition, placebo response to proton pump 
inhibitors in this patient population can be 
high, with up to 42% of patients in placebo 
groups in randomized trials reporting ad-
equate relief of laryngeal or cough symp-
toms.8 When cough or laryngitis occurs 
without typical GERD symptoms, objective 
reflux testing (pH with impedance moni-
toring) off proton pump inhibitor therapy 
should precede antacid therapy.5 Globus 
hystericus is more often linked to visceral 
hypersensitivity and hypervigilance and 
often responds better to neuromodulators, 
such as low-dose tricyclic antidepressants.6 
If atypical symptoms accompany typical 

GERD symptoms in the absence of alarm 
features, an up-front 8- to 12-week proton 
pump inhibitor trial is reasonable; nonre-
sponders should be referred for objective 
reflux monitoring.5

Evaluation and diagnosis
Alarm features—dysphagia, odynophagia, 
gastrointestinal bleeding or anemia, weight 
loss, recurrent vomiting, or choking—are 
uncommon in GERD and warrant fur-
ther investigation, including early upper 
endoscopy.4 Without alarm features, a 4- 
to 8-week proton pump inhibitor trial is 
diagnostic of GERD if symptoms resolve. 
Partial relief may justify twice-daily dos-
ing for another 4 to 8 weeks. No response 
should prompt further investigation.4 In 
resource-rich settings, up-front esophageal 
pH monitoring off proton pump inhibitor 
therapy is suggested for atypical presenta-
tions or proton pump inhibitor nonresponse 
before long-term therapy or invasive man-
agement is initiated.4,5 Generally, an upper 
endoscopy is indicated before any esopha-
geal function testing, which allows objec-
tive evaluation for alternative diagnoses, 
such as esophageal dysmotility, functional 
heartburn, or esophageal hypersensitivity.

Up-front upper endoscopy is recom-
mended for patients with alarm features or 
Barrett’s esophagus risk factors: older than 
50 years of age, male sex, central obesity, 
Caucasian race, tobacco use, GERD for 5 
years or longer, or a family history of Bar-
rett’s esophagus or adenocarcinoma.4 

BOX. Alarm features in gastroesophageal reflux 
disease (GERD).

The following symptoms are rare 
in GERD and warrant further 
investigation:

•	 Dysphagia

•	 Odynophagia

•	 Gastrointestinal bleeding or 
anemia

•	 Weight loss

•	 Recurrent vomiting

•	 Choking
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The Los Angeles Classification grades  
endoscopic appearance of erosive esopha-
gitis from A (≤ 5 mm mucosal breaks not 
bridging folds) to D (≥ 75% circumferen-
tial injury) [Figure 1].9 Objective endo-
scopic evidence of GERD includes the 
presence of grade B, C, or D esophagi-
tis; Barrett’s esophagus; peptic stricture; 
or previous abnormal pH monitoring off 
proton pump inhibitor therapy.5 The yield 
of initial upper endoscopy for GERD can 
increase with discontinuing proton pump 
inhibitor therapy for 2 to 4 weeks.4 The 
absence of visible esophageal mucosal inju-
ry on endoscopy may suggest nonerosive 
GERD and represents most GERD cases. 
If clinically relevant, it can be followed up 
with pH testing to objectively document 
the presence of pathologic GERD4,5—for 
example, in cases of proton pump inhibitor 
nonresponders. However, given the limited 
access to esophageal function testing, judi-
cious use of resources should be considered.

Barrett’s esophagus—salmon-colored, 
velvety mucosa with histologic intestinal 
metaplasia—confirms GERD and requires 
surveillance.4 Barrett’s esophagus is grad-
ed endoscopically using the Prague C&M 
Classification (outlining the circumferential 
extent and maximal length of involved tis-
sue) and requires careful 4-quadrant biop-
sies every 1 to 2 cm per the Seattle Protocol, 
with specific care to target suspicious- 
appearing lesions.10 Endoscopic surveil-
lance intervals depend on the presence of 
dysplasia. When there is no dysplasia, upper 
endoscopy is recommended in 3 to 5 years; 

if it is indefinite for dysplasia after review 
by two dedicated gastrointestinal patholo-
gists, a repeat endoscopy should be done 
in 6 to 12 months after adequate acid sup-
pression.10 Preferably, low-grade dysplasia 
should be referred for endoscopic eradi-
cation (otherwise, surveillance should be 
conducted every 6 to 12 months).10 Visible 
high-grade dysplasia or intramucosal carci-
noma must be endoscopically resected, with 
close endoscopic follow-up at 3, 6, and 12 
months, and annually thereafter.10

The updated Lyon Consensus defines 
“actionable GERD” as Los Angeles grade 
B, C, or D esophagitis; long-segment Bar-
rett’s esophagus (longer than 3 cm); peptic 
stricture; more than 80 reflux episodes; or 
distal esophageal acid exposure time great-
er than 6% on a 24-hour catheter-based 
study.5 Further details of these investiga-
tions are outside the scope of this article. 
Overall, this physiologic framework helps 
direct therapy and avoid overtreatment, 
especially with prolonged proton pump 
inhibitor use in functional heartburn or 
reflux hypersensitivity.

Noninvasive testing
Ambulatory esophageal pH or pH–
impedance monitoring is the gold stan-
dard for confirming conclusive pathologic 
GERD, defined as distal esophageal acid 
exposure time greater than 6% or more than 
80 reflux episodes over 24 hours off proton 
pump inhibitor therapy.4,5 Testing is indicat-
ed when diagnostic uncertainty exists; when 
there is incomplete proton pump inhibitor 

response; and before antireflux surgery in 
patients with typical GERD symptoms who 
have minimal or no endoscopic findings, 
yet symptoms persist despite optimal use of 
proton pump inhibitors.4 In a resource-rich 
region where access to esophageal function 
testing is readily available, patients with 
atypical reflux symptoms, such as cough, 
sore throat, or globus, with no heartburn or 
acid regurgitation, should undergo up-front 
esophageal manometry and pH testing off 
proton pump inhibitors. 

Catheter-based pH–impedance moni-
toring detects acidic and nonacidic reflux 
and allows the correlation of reflux episodes 
with reported symptoms.4 Another modal-
ity includes wireless capsule monitoring 
(Bravo test), implanted in the distal esopha-
gus during upper endoscopy, which allows 
recording of distal acid exposure time up 
to 96 hours. Barium swallow is not recom-
mended solely for reflux diagnosis, because 
reflux seen on esophagram is not diagnostic 
of pathologic GERD.4 

Currently, the motility lab at Vancou-
ver General Hospital serves as the centre 
for excellence in BC; it accepts referrals 
for patients with gastrointestinal motility 
disorders throughout the province, while 
offering evidence-based, up-to-date report-
ing of esophageal function testing, based on 
rapidly evolving literature. The lab is also 
involved in research on esophageal disor-
ders, including esinophilic esophagitis and 
esophageal motility disorders. However, 
resources remain limited; therefore, patients 
are reviewed and accepted from specialty 

FIGURE 1. Simplified schematic representation of the Los Angeles Classification of reflux esophagitis. Grades are shown according to the extent and 
circumferential involvement of mucosal breaks at the distal esophagus. The classification system is based on the original definitions described by Lundell 
and colleagues.9  This figure was created by the authors for educational purposes and does not reproduce or adapt any previously published illustration.

Grade A Grade CGrade B Grade D

≤ 5 mm  ≥ 75%
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services based on stringent criteria, outlined 
on the BC centralized referral form. 

Management
Lifestyle and dietary measures
Adjunctive lifestyle changes are recom-
mended, although evidence of their benefits 
is modest. Even moderate weight loss in 
overweight patients consistently improves 
symptoms.4,11 Other measures include el-
evating the head of the bed, particularly for 
nocturnal symptoms; avoiding recumbency 
after meals for 4 hours; and limiting late-
night eating or snacking.4,11 Smoking cessa-
tion and reduced alcohol intake are advised, 
because both smoking and alcohol impair 
lower esophageal sphincter function.3,4 
Trigger-food avoidance is reasonable when 
individualized; common culprits include 
caffeine, chocolate, peppermint, spicy foods, 
citrus, and fatty meals.4 Lifestyle measures 
may reduce symptoms but rarely replace 
pharmacological therapy in severe reflux.

Pharmacotherapy
Proton pump inhibitors are first-line therapy 
for reflux esophagitis and are superior to H2 
blockers for symptom control and mucosal 
healing.4,5 Standard dosing is once daily, 30 
minutes before breakfast, with improvement 
expected in 4 to 8 weeks; erosive esophagitis 
usually requires 8 weeks or longer, with more 
than 80% healing.4 Severe esophagitis (Los 
Angeles grade C or D) or Barrett’s esopha-
gus may warrant higher-dose therapy (twice 
a day or double strength),5 with indefinite 
use likely required to avoid recurrence and 
risk of further progression of Barrett’s dys-
plasia to esophageal cancer.10,12,13

Beyond symptom control, proton pump 
inhibitors may provide chemopreventive 
benefit in Barrett’s esophagus. Observa-
tional studies and meta-analyses suggest 
that long-term proton pump inhibitor 
therapy is associated with a reduced risk 
of neoplastic progression, likely through 
sustained acid suppression and reduction 
of inflammation-mediated DNA injury.12 
The AspECT trial indicated that high-dose 
proton pump inhibitor therapy (40 mg of 
esomeprazole twice daily), particularly 

when combined with aspirin (300 to 325 
mg daily), significantly prolonged the time 
to the composite endpoint of high-grade 
dysplasia, esophageal adenocarcinoma, or 
death, compared with standard-dose proton 
pump inhibitor therapy alone.13 However, 
routine use of high-dose aspirin for chemo-
prevention is not recommended in current 
gastrointestinal practice due to bleeding risk 
in patients without another clear indication 
for chronic antiplatelet therapy.14

Patients metabolize CYP2C19 at vary
ing rates, so their GERD response can 
vary depending on the proton pump in-
hibitor used. First-generation proton 
pump inhibitors (e.g., omeprazole, lanso-
prazole, pantoprazole) are more affected 
by rapid-metabolizer phenotypes; in non
responders, switching to second-generation 
proton pump inhibitors (e.g., rabeprazole, 
esomeprazole, dexlansoprazole) that are 
less influenced by CYP2C19 metabolism 
polymorphism should be considered if their 
higher cost is acceptable to the patient.15

Clinically important adverse effects 
from chronic proton pump inhibitors are  
rare, and in high-quality randomized, 
placebo-controlled studies conducted over 
multiple years, they were generally not sta-
tistically different from placebo; a small 
excess of enteric infections may occur.16 
In meta-analyses, proton pump inhibitors 
have been linked to Clostridioides difficile 
infection, but effect sizes are modest (typi-
cal pooled odds ratio ~1.3 to 2.3 [i.e., < 3]) 
and subject to confounding.16,17

H2 blockers can relieve mild or break-
through symptoms, but they are less 
effective than proton pump inhibitors in 
healing erosive esophagitis and are prone to 

tachyphylaxis.5 A notable side effect is gyne-
comastia, particularly with cimetidine.18 

Alginates form a “raft” barrier, are safe 
in pregnancy, and are useful as adjuncts in 
partial proton pump inhibitor responders or 
those with nonacid reflux.19 Baclofen reduc-
es transient lower esophageal sphincter 
relaxations but is limited by CNS effects.4 
Antacids provide only short-term relief by 
neutralizing acid and require caution and 
monitoring in patients with renal impair-
ment.20 Prokinetics (e.g., metoclopramide, 
domperidone) are reserved for coexisting 
gastroparesis or functional dyspepsia.14 For 
metoclopramide, Food and Drug Adminis-
tration labeling limits use to a maximum of 
12 weeks due to tardive dyskinesia risk and 
advises caution for QT prolongation and 
arrhythmia risk; RCT and observational 
data show effects on QT dynamics.21,22 The 
same potential cardiac side effect may be 
seen with domperidone.22

Vonoprazan (a potassium-competitive 
acid blocker) is Food and Drug Adminis-
tration approved in the United States for 
Helicobacter pylori eradication (dual/triple 
packs) and for erosive GERD/mainte-
nance; currently, the class is not approved 
in Canada.23,24

Once symptoms are controlled, we 
recommend stepping down proton pump 
inhibitors to the lowest effective dose. If 
GERD symptoms are under control, con-
sideration can be given to using proton 
pump inhibitors on demand, or intermit-
tently in nonerosive reflux disease. Severe 
esophagitis or chronic symptoms may re-
quire long-term therapy and reassessment 
on a case-by-case basis [Table].

Surgery
If symptoms persist, first confirm adher-
ence to, dosing of, and timing of proton 
pump inhibitor therapy, which should be 
30 to 60 minutes pre-meal dosing. True 
refractory GERD—persistent symptoms 
despite twice-daily proton pump inhibitor 
therapy for 4 to 8 weeks—requires objec-
tive testing: upper endoscopy followed by 
esophageal manometry and pH–imped-
ance monitoring off proton pump inhibitor 

Proton pump inhibitors 
are first-line therapy for 

reflux esophagitis and are 
superior to H2 blockers 

for symptom control 
and mucosal healing.
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if esophagogastroduodenoscopy shows 
no abnormalities.5 This is to distinguish 
esophageal dysmotility and pathologic 
reflux from esophageal hypersensitivity or 
functional heartburn, where the latter often 
responds better to neuromodulators such 
as low-dose tricyclic antidepressants.4 In 
patients who remain symptomatic despite 
optimized therapy, CYP2C19 genetic vari-
ability should be considered. Rapid and 
ultrarapid metabolizers can demonstrate 
increased hepatic clearance and subthera-
peutic acid suppression; switching to proton 
pump inhibitors that are less affected by 
CYP2C19 metabolism (e.g., esomeprazole, 

rabeprazole, dexlansoprazole) can improve 
response.17 In proven GERD with good 
symptom association on pH testing that 
is partially or totally unresponsive to opti-
mized pharmacological and dietary thera-
pies, antireflux surgery may be considered 
in carefully selected patients. Laparoscop-
ic fundoplication offers durable relief in 
selected patients (e.g., young patients with 
severe erosive disease or large hiatal her-
nia),4 although 30% to 40% resume the 
use of proton pump inhibitors and 4% to 
10% require reoperation for complications 
such as gas bloat, dysphagia, or wrap failure 
within a few years after surgery.4,14 Newer 

options—magnetic sphincter augmentation 
and endoscopic techniques (e.g., transoral 
incisionless fundoplication, Stretta)—have 
limited roles and should preferably be con-
sidered in expert centres.4 Careful selec-
tion and physiologic testing are essential 
in ensuring a successful outcome. 

Clinical cases, part 2
Case 1 recommendation
Aarti has uncomplicated GERD with no 
alarm features. However, her proton pump 
inhibitor use can be further optimized by 
taking the proton pump inhibitor 30 to 60 
minutes before a meal for a 4- to 8-week 

Class/medication  
examples Indication Dosing Risks/side effects Monitoring

Proton pump inhibitors 
(PPIs):
•	 Omeprazole
•	 Esomeprazole
•	 Lansoprazole
•	 Pantoprazole
•	 Rabeprazole
•	 Dexlansoprazole

First-line therapy for 
typical GERD, erosive 
esophagitis, Barrett’s 
esophagus 

•	 Omeprazole 20 mg by mouth daily
•	 Esomeprazole 40 mg by mouth daily
•	 Lansoprazole 30 mg by mouth daily
•	 Pantoprazole 40 mg by mouth daily
•	 Rabeprazole 20 mg by mouth daily
•	 Dexlansoprazole 30 mg by mouth 

daily; 4- to 8-week initial trial

Side effects:
•	 Headache
•	 Diarrhea
•	 Nausea
Long-term risks:
•	 Hypomagnesemia
•	 B12 deficiency
•	 Infection
Documented side effects
are rare

Symptom response; 
consider periodic 
labs for long-term 
use

H2 receptor antagonists:
•	 Famotidine
•	 Cimetidine
•	 Nizatidine

Mild–moderate GERD, 
nocturnal symptoms; 
adjunct to PPI

•	 Famotidine 20 mg by mouth twice a 
day

•	 Cimetidine 400 mg by mouth twice a 
day

•	 Nizatidine 150 mg twice a day

Headache, dizziness, 
constipation, 
gynecomastia, 
tachyphylaxis with 
chronic use

Symptom response; 
renal function 
(dose adjust for 
glomerular filtration 
rate < 50)

Antacids:
•	 Aluminum/magnesium 

hydroxide
•	 Calcium carbonate

On-demand relief of 
mild/episodic heartburn

As needed Diarrhea, constipation, 
electrolyte imbalance 
(chronic use)

Not required for 
short-term use

Alginate compounds:
Sodium alginate

Adjunct for postprandial 
or breakthrough 
symptoms

2–4 tablets by mouth four times a day Constipation, diarrhea Symptom response

Mucosal protectants:
Sucralfate

Pregnancy; adjunct in 
refractory GERD

1 g by mouth two to four times a day Constipation, nausea, 
drug interactions

Not routinely 
required

Potassium-competitive 
acid blockers:
Vonoprazan (not FDA* 
approved)

Refractory GERD, erosive 
esophagitis (where 
available)

20 mg by mouth daily Similar to PPIs Symptom response

Transient lower esophageal 
sphincter relaxation reducer:
Baclofen

Refractory regurgitation, 
belch-predominant 
symptoms

10–20 mg by mouth three times a day CNS effects: drowsiness, 
confusion, dizziness

CNS side effects, 
renal function

Prokinetic agents:
•	 Metoclopramide
•	 Domperidone

GERD with coexistent 
gastroparesis

5–10 mg by mouth every 6–8 hours Extrapyramidal 
symptoms, drowsiness, 
fatigue, QT prolongation 

Neurologic side 
effects

TABLE. Pharmacological agents used in the treatment of gastroesophageal reflux disease (GERD). Adapted from Gyawali and colleagues.5

* United States Food and Drug Administration.
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trial. If effective, she can switch to antire-
flux medications as needed, if symptoms 
recur. She should be counseled on adjunc-
tive lifestyle measures, as discussed above 
[Figure 2].

Case 2 recommendation
David has proton pump inhibitor–refractory  
GERD, defined as persistent typical symp-
toms of GERD, despite optimized twice-
daily proton pump inhibitor therapy for 
4 to 8 weeks. He should be referred for 
consideration of upper endoscopy with 
esophageal biopsies, ideally off proton 
pump inhibitor therapy for 2 to 4 weeks 
to increase the yield of biopsies [Figure 3]. 
Endoscopic evaluation will allow clinicians 
to rule out mimickers such as eosinophilic 
esophagitis or peptic ulcer disease. If there 
are no abnormalities, esophageal manom-
etry may be indicated to assess esophageal 
motility disorders, followed by ambulatory 
pH or pH–impedance monitoring off pro-
ton pump inhibitor therapy to differen-
tiate pathologic GERD from esophageal 
hypersensitivity or functional heartburn. 
Proton pump inhibitor doses should not be 
taken more than twice a day; adjuncts such 
as baclofen, alginates, or neuromodulators 
may be considered after testing.

Conclusions
Gastroesophageal reflux disease is a preva-
lent and often chronic condition that can 
be effectively managed in the primary care 
setting using a structured, evidence-based 
approach. Most patients achieve symptom 
control through accurate clinical diagno-
sis, lifestyle modification, and rational use 
of proton pump inhibitors. Primary care 
physicians play a pivotal role in early rec-
ognition, appropriate empiric therapy, and 
patient education to prevent complications 
such as erosive esophagitis or Barrett’s 
esophagus. Diagnostic endoscopy should 
be reserved for those with alarm features, 
inadequate response to optimized thera-
py, or risk factors for Barrett’s esophagus. 
Patients with persistent or atypical symp-
toms despite optimized therapy warrant 
further evaluation, such as upper endoscopy 

FIGURE 2. Typical gastroesophageal reflux disease (GERD) management algorithm. Adapted from 
Kahrilas and colleagues.8

FIGURE 3. When to refer to gastroenterology. Adapted from Gyawali and colleagues.5

No further action 
required

Lifestyle modifications
•	 Weight loss (if overweight) 
•	 Head-of-bed elevation 
•	 Avoid late meals 
•	 Reduce triggers (e.g., caffeine, alcohol, 

chocolate)

Symptoms 
improve

Symptoms persist

Refer to 
gastroenterologist 

for consultation 
+/− endoscopy

Alarm features
•	 Gastrointestinal bleeding (melena or hematemesis)
•	 Iron deficiency anemia
•	 Progressive dysphagia
•	 Odynophagia
•	 Persistent vomiting or choking (not attributed to drugs or 

medications)
•	 Unintentional weight loss
OR CONSIDER IF
•	 Dysphagia or atypical symptoms (e.g., chest pain, chronic 

cough) are not clearly GERD related

Assess for Barrett’s esophagus screening
Consider one-time screening in patients with GERD > 5 years, 
and/or frequent symptoms (more than weekly), and three or 
more risk factors:
•	 > 5 years of GERD
•	 Age > 50 years
•	 Male
•	 Caucasian
•	 Obesity
•	 Smoking
•	 Family history of Barrett’s esophagus or esophageal cancer

Yes

Yes

No

Titrate to lowest 
effective dose with 

trial of deprescribing; 
consider on-demand  

or H2 receptor  
antagonist

Pharmacological therapy 
Proton pump inhibitor once daily for 8 
weeks
•	 Take at least 30 minutes before breakfast
•	 Consider proton pump inhibitor 

potency and cytochrome P450 variation

Symptoms 
improve

Partial response

Confirm adherence and timing;  
if appropriate, escalate to twice-daily 
proton pump inhibitor (before breakfast 
and dinner)

Symptoms 
improve

Refractory 
symptoms

Rule out eosinophilic 
esophagitis, achalasia, 
and functional heart-
burn with esophago-
gastroduodenoscopy 
off proton pump inhibi-
tor therapy; if normal, 
pH monitoring +  
manometry

Refer for endoscopy off proton pump 
inhibitor therapy

Refer for 
endoscopy
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and esophageal function testing, including 
esophageal manometry and pH testing. 

By applying current guideline-based  
management—emphasizing stepwise ther-
apy, periodic reassessment, and judicious 
investigation—primary care clinicians can 
manage GERD confidently and reduce un-
necessary referrals, and thus optimize both 
patient outcomes and health care resource 
use. n
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ABSTRACT: Functional dyspepsia is a common 

condition that involves a complex of symp-

toms, such as epigastric pain, postprandial 

fullness, and/or early satiety. While the patho-

physiology is not completely understood, it is 

likely a complex interplay between the gut–

brain axis, gut microbiome, and motor and 

sensory functions of the gastrointestinal tract. 

Endoscopy is not a mainstay of diagnostic test-

ing and should be reserved for patients who 

are 60 years of age or older, or for high-risk 

patients based on individual cases. Clinical 

diagnosis can be made using the Rome IV crite-

ria. Dietary modifications should be considered 

as first-line therapy prior to the use of pharma-

cological therapies. Other nonpharmacological 

treatments, such as exercise, psychological 

therapies, and patient counseling, should also 

be considered. Pharmacological treatments 

Functional dyspepsia:  
Diagnosis and management  
in a primary care setting
Management of functional dyspepsia requires a multipronged approach, including 
nonpharmacological lifestyle changes, pharmacological therapies with a stepwise 
approach, and a multidisciplinary approach with dietitians and psychologists.

Gunisha Kalra, MD, Estello Nap Hill, MD, FRCPC, Sarvee Moosavi, MD, FRCPC, EdM, AGAF

involve the use of proton pump inhibitors, pro-

kinetics, and neuromodulators. Management 

may also require a multidisciplinary approach 

that includes dietitians and psychologists. 

F unctional dyspepsia is a chronic, 
complex constellation of symp-
toms that include epigastric pain 

or burning, postprandial fullness, and/or 
early satiety. Given the spectrum of symp-
toms, it is a common presenting complaint 
in primary care; the estimated prevalence 
is 8% in Canada and 20% globally.1,2 In 
addition to its burden on quality of life, 
functional dyspepsia is associated with 
significant health care costs: the annual 
economic impact is estimated at $18 bil-
lion in the United States alone.3 Symp-
tom overlap with other gastrointestinal 
disorders, such as gastroesophageal reflux 
disease, gastroparesis, and peptic ulcer dis-
ease, leading to misdiagnosis, unnecessary 
investigations, patient frustration, and sig-
nificant impact on quality of life.4 Given 
that functional dyspepsia affects almost 
1 in every 12 Canadians,1,2 primary care 
providers are uniquely positioned to diag-
nose and manage it effectively. Our aim is 
to provide a structured clinical pathway for 
diagnosing and managing functional dys-
pepsia in the primary care setting, which 
will allow family physicians to build on 
their expertise to both optimize patient 
outcomes and eliminate unnecessary wait 
times and testing.

Clinical cases
Case 1
Mohammad is a 51-year-old man who has 
had ongoing abdominal pain for several 
years. His medical history includes dyslip-
idemia on statin therapy and generalized 
anxiety disorder not on medical therapy. 
He experiences epigastric and right upper 
quadrant pain three to four times per week 
in both fasting and unfasting states, with no 
clear food triggers. He has no personal or 
family history of gastrointestinal disease and 
no weight loss; however, during these pain 
episodes, he often takes time off work. His 
physical examination suggests no abnormali-
ties. He has been on proton pump inhibitor 
therapy with escalating doses to twice daily, 
and he has cut out acidic foods, caffeine, and 
wine, with no effect. What should the next 
steps be in the management of his condition?

Case 2
Samantha is a 43-year-old woman who 
experiences chronic postprandial fullness 
with bloating and discomfort on most days. 
This is often associated with nausea, and 
less frequently with vomiting. Her medical 
history includes hypothyroidism, which is 
well managed on levothyroxine, and fibro-
myalgia, for which she takes gabapentin. 
Due to abdominal pain, she has been started 
on hydromorphone as needed. Her physi-
cal examination shows a mildly distended 
abdomen with mild left-side discomfort. 
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She has tried proton pump inhibitor therapy 
with no effect. What should the next steps 
be in the management of her condition? 

Pathophysiology
Due to the multifaceted nature of functional 
dyspepsia, its pathophysiology is complex 
and not yet fully understood. A number of 
potential mechanisms have been proposed; 
functional dyspepsia is likely a result of a 
complex interplay between them.

Gut–brain axis dysfunction
The gut–brain axis, communicated via the 
hypothalamic–pituitary axis, is modulated 
by stress, immune function, and the gut 
microbiome.5 Central signaling through 
corticotropin affects gut permeability, with 
eosinophilic and mast cell activation con-
tributing to barrier dysfunction.5,6 Adverse 
early life experiences can also contribute to 
functional gut disorders,7 which underscores 
the gut–brain relationship. 

Altered gut microbiome
Increased duodenal bacterial load is cor-
related with meal-related symptoms and 
thus links the small-intestine microbi-
ome with dyspeptic symptoms.8 Dysbiosis 
also alters the composition of bile acids, 
which promotes pro-inflammatory bacte-
rial overgrowth.9 This relationship between 
the microbiome and dyspepsia is under-
scored by the postgastroenteritis dyspep-
sia phenomenon10 and the effectiveness of 
Helicobacter pylori eradication in resolving 
dyspeptic symptoms.8 

Immune dysfunction
Low-grade duodenal inflammation, evi-
denced by abnormal populations of 
inflammatory cells in duodenal samples 
of functional dyspepsia patients,11 impairs 
duodenal mucosa integrity,11 which leads to 
delayed gastric emptying12 and decreased 
neuronal responsiveness,13 and thus disrupts 
gastrointestinal neuroregulation.5 

Motor and sensory dysfunction
While poor gastric emptying was thought 
to be directly correlated with dyspepsia, 

associations between functional dyspepsia 
and gastric emptying are inconsistent.14 Pas-
richa and colleagues showed that functional 
dyspepsia and gastroparesis are clinically 
and pathologically indistinguishable in ter-
tiary centres, which suggests they represent 
a spectrum of gastric neuromuscular disor-
ders.15 Additionally, visceral hypersensitivity, 
modulated by mechanical inputs, receptors, 
and enteral hormones,16,17 contributes to 
epigastric pain and is associated with non-
painful symptoms of fullness, bloating, and 
belching.16-18 

Risk factors for functional dyspep-
sia include female sex, smoking, use of 
NSAIDs, H. pylori infection,1 acute gas-
troenteritis,19 and psychiatric comorbidities 
such as anxiety and depression.20

Clinical presentation and 
diagnosis
Functional dyspepsia should be considered 
in patients who present with symptoms of 
postprandial fullness, early satiety, bloat-
ing, and/or epigastric pain or burning in 
the absence of alarm features [Figure 1].21 
Epigastric burning in particular should be 
further characterized in terms of location, 
timing, and modifying factors, because it 
is often confused with gastroesophageal 
reflux disease. Recurrent or cyclic vomiting 
or symptoms related to defecation suggest 
alternative diagnoses and warrant appro-
priate workup, although other gut–brain 
interaction disorders could coexist. Once 
functional dyspepsia is suspected, diagnosis 
requires a detailed history and, in appropri-
ate patients, can be made clinically using 
Rome IV criteria [Figure 2],21 which will 
minimize the use of generally low-yield 
endoscopy and delays in care. 

Rome IV criteria for the diagnosis of 
functional dyspepsia include one or more 
of bothersome postprandial fullness, early 
satiation, epigastric pain, and epigastric 
burning; symptom duration of the past 
3 months, with onset 6 months prior to 
diagnosis; and no evidence of structural 
disease as an alternative etiology.21 Once 
functional dyspepsia has been diagnosed, it 
can be further classified into two subtypes: 

postprandial distress syndrome and epigas-
tric pain syndrome.21 The former is charac-
terized by bothersome postprandial fullness 
and/or early satiation at least 3 days per 
week; the latter is characterized by both-
ersome epigastric pain or burning at least 
1 day per week [Figure 2].21 In certain 
patients, the two subtypes may overlap.22 
Determining subtypes may be beneficial 
in management. 

As per the American College of Gas-
troenterology and Canadian Association of 
Gastroenterology guidelines, endoscopy is 
not routinely required to diagnose func-
tional dyspepsia and should be reserved for 
specific patient populations: symptomatic 
patients 60 years of age or older, with a 
lower threshold of 55 years of age or older 
in patients from Southeast Asia, given the 
higher prevalence of upper gastrointestinal 
malignancy in that population [Figure 1].23 
In patients who are younger than 60 years of 
age, routine endoscopy is not recommend-
ed, even in the presence of alarm features 
[Figure 1].23 However, in patients from 
Southeast Asia who have a family history 
of upper gastrointestinal malignancy or a 
prominent alarm feature (e.g., rapidly pro-
gressive dysphagia, significant unintentional 
weight loss), the decision to use endoscopy 
should be individualized.23 

Aside from endoscopy, diagnostics for  
functional dyspepsia are limited. All pa-
tients should undergo H. pylori testing, via 
either gastric biopsies during endoscopy for 
patients 60 years of age or older or nonin-
vasive testing for patients younger than 60 
years of age, with treatment and confirma-
tion of eradication.23 It is also prudent to 
rule out celiac disease by ordering anti– 
tissue transglutaminase serology. In patients 
with predominant symptoms of nausea and 
vomiting or significant early satiety and 
postprandial fullness refractory to thera-
py, gastroparesis should be considered.24  
To establish the diagnosis, a 4-hour solid 
phase gastric emptying study is recom-
mended; however, upper endoscopy should 
be performed first to rule out structural 
causes.24 The use of 2-hour studies is dis-
couraged due to false negatives.24

CLINICAL� Functional dyspepsia: Diagnosis and management in a primary care setting 
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FIGURE 1. Functional dyspepsia primary care pathway. Adapted from Alberta Health Services.40

GERD = gastroesophageal reflux disease; ACG/CAG = American College of Gastroenterology/Canadian Association of Gastroenterology; TTG = tissue transglutaminase; 
LFT = liver function tests; FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols.

 Is it GERD?
Heartburn +/− regurgitation

Test for Helicobacter pylori
Stool antigen or urea breath test

Treat GERD

Treat with quadruple therapy

Symptoms of dyspepsia
1 month of:
•	 Epigastric discomfort, pain, or burning
•	 Upper abdominal bloating
•	 Early satiety; postprandial fullness

Refer to gastroenterologist for 
consultation/endoscopy

No further action required

Titrate to lowest effective 
dose with annual trial of 

deprescribing

If the response is adequate, 
continue for 6 months, then 

slowly taper off.

In patients younger than age 60, the ACG/CAG guidelines do 
not recommend routine endoscopy, even in the presence of 
alarm features. The decision to pursue endoscopy should be 
individualized in the following patients:
•	 Patients 55 years of age or older of age of Southeast Asian 

origin or with a family history of upper gastrointestinal 
malignancy

•	 Patients of any age with a prominent alarm feature (e.g., 
rapidly progressive dysphagia, significant unintentional 
weight loss)

Alarm features
•	 Age ≥ 60 with new and persistent symptoms > 3 months
•	 Gastrointestinal bleeding or anemia
•	 Progressive dysphagia
•	 Persistent vomiting (not attributed to drugs or medications)
•	 Unintentional weight loss
•	 Personal history of peptic ulcer disease
•	 First-degree relative with history of esophageal or gastric 

cancer

Baseline investigations
As clinically indicated based on history and physical examination:
•	 Complete blood count, ferritin, anti-tissue transglutaminase 

serology
•	 Liver function tests, lipase, abdominal imaging if hepatobiliary 

etiology suspected
•	 Abdominal X-ray to rule out constipation based on history

Lifestyle review and nonpharmacological options
•	 Review and discontinue any offending medications (NSAIDs, 

metformin, antibiotics, steroids, iron supplements, herbal, 
cannabis)

•	 Dietary changes: low FODMAP, exclusion diet, small meals
•	 Exercise, weight loss, smoking cessation, caffeine intake
•	 Stress management and psychological therapies

If age ≥ 60

Symptoms 
improve

Symptoms 
improve

Symptoms improve

Symptoms 
persist

Yes

Yes

Yes, but age < 60No

Normal

Symptoms persist

Symptoms persist

Symptoms persist

Pharmacological therapy

1. Proton pump inhibitor (PPI) trial once daily for 4–8 weeks
A PPI trial is the preferred initial pharmacological therapy. If the initial response is inadequate, 
ensure appropriate PPI dosage and administration.

3. Prokinetics
For patients who do not respond to a PPI or a TCA, consider prokinetic therapy. An exception is  
patients with postprandial distress syndrome, in whom prokinetics may be used earlier as a preferred 
option. Consider a domperidone trial (baseline ECG to ensure normal corrected QT interval and no 
family history of sudden cardiac death). Monitor for side effects closely with a limited trial duration.

•	 Consider investigations 
not completed in baseline 
investigations

•	 If symptoms are suggestive 
of gastroparesis, 4-hour solid 
phase gastric emptying study

•	 Referral to gastroenterologist 
for consultation/endoscopy

Other diagnosis +/− referral for 
endoscopy based on results

Abnormal 

2. Low-dose tricyclic antidepressant (TCA) trial
In patients with persistent symptoms despite adequate acid suppression, a neuromodulator 
is recommended, typically starting with a low-dose TCA and titrating to clinical response and 
tolerability. Titrate as needed every 2–3 weeks, with reassessment at 8–12 weeks. 
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FIGURE 2. Rome IV criteria for functional dyspepsia. Adapted from the Rome IV criteria for functional 
dyspepsia, with supportive features for postprandial distress syndrome (PDS)/epigastric pain syndrome 
(EPS) excluded21 and endoscopic investigation recommended only if clinically indicated as per the American 
College of Gastroenterology (ACG) and Canadian Association of Gastroenterology (CAG) guidelines.23 

* �As per the ACG/CAG guidelines, endoscopy is indicated in symptomatic patients 60 years of age or older; the 
decision for endoscopy should be individualized in patients 55 years of age or older of Southeast Asian descent 
and in patients of any age in whom an alarm feature is prominent.23

One or more of the following:
•	 Bothersome postprandial fullness
•	 Bothersome early satiation
•	 Bothersome epigastric pain
•	 Bothersome epigastric burning
AND symptom duration of the last 3 months with onset > 6 months prior
AND no evidence of structural disease (including endoscopy if clinically indicated*) 
likely to explain symptoms

One or both symptoms at 
least 3 days/week:
•	 Bothersome 

postprandial fullness 
(impacts usual activities)

•	 Bothersome early 
satiation (prevents 
finishing a regular meal)

No evidence of organic, 
systemic, or metabolic 
disease to explain symptoms 
(including endoscopy if 
clinically indicated*)

One or both symptoms at 
least 1 day/week:
•	 Bothersome epigastric 

pain (impacts usual 
activities)

•	 Bothersome epigastric 
burning (impacts usual 
activities)

No evidence of organic, 
systemic, or metabolic 
disease to explain symptoms 
(including endoscopy if 
clinically indicated*)

Epigastric pain 
syndrome (EPS)

Postprandial 
distress syndrome 

(PDS)

EPS/ 
PDS

H. pylori testing
The American College of Gastroenterology 
and Canadian Association of Gastroenter-
ology guidelines recommend noninvasive H. 
pylori testing in patients younger than 60 
years of age who have dyspepsia, because it 
is a cost-effective strategy that minimizes 
unnecessary endoscopy25 and reduces gastric 
cancer rates in Southeast Asian popula-
tions.26 In patients who do not undergo 
endoscopic evaluation, noninvasive testing 
with the urea breath test or stool antigen 
testing is preferred;27 the choice of modality 
is contingent upon local resource availability 
and patient preference. Serologic testing 
has lower specificity for acute infection and 
thus is not preferred. Patients should be off 

proton pump inhibitor therapy for 2 weeks 
prior to testing. If testing is positive for 
H. pylori, patients should be treated with 
quadruple therapy, and a confirmation of 
eradication test should be conducted after 
treatment.25 We refer readers to the Ameri-
can College of Gastroenterology guideline 
for H. pylori treatment recommendations 
and pharmacotherapy regimens,25 because 
this is outside the scope of this article. 

Management
The approach to managing functional dys-
pepsia is multipronged and may involve 
nonpharmacological interventions, pharma-
cological treatments, and alternative phar-
macological therapies. A stepwise approach 

is required [Figure 1], often with the 
involvement of dietitians and psychologists. 

Nonpharmacologic therapies

Diet and exercise: Managing functional 
dyspepsia through dietary modifications 
should be considered first-line therapy prior 
to the use of pharmacological treatments. 
Patients whose diets are low in fermentable 
oligosaccharides, disaccharides, monosac-
charides, and polyols (FODMAP) show 
symptomatic improvement, particularly 
those with postprandial distress syndrome.28 
Similarly, patients who follow a Mediterra-
nean diet have shown an associated decrease 
in dyspeptic symptoms.29 Conversely, alco-
hol, coffee, spicy food, and gluten are com-
mon triggers for functional dyspepsia29 and, 
depending on individual patient response, 
should be avoided. Although the data are 
primarily from observational studies, small 
meals, low-FODMAP diets, and avoid-
ance of trigger foods are generally recom-
mended, and specific dietary choices (e.g., 
gluten-free, Mediterranean) should be indi-
vidualized.28,29

Systematic reviews that evaluated the 
effectiveness of exercise—from aerobic exer-
cise or walking to traditional Chinese exer-
cises—found improvements in symptoms of 
epigastric fullness and pain, enhanced qual-
ity of life and sleep, and reduction in depres-
sive symptoms;30 however, many studies 
included concurrent pharmacological or 
psychological interventions.30 Thus, while 
the benefit of exercise alone remains unclear, 
given the lack of harm, it is a reasonable 
first-line lifestyle intervention.

Other: Before initiating pharmacological 
interventions, the patient’s medications and 
any associated side effects should be carefully 
reviewed. Medications commonly associated 
with functional dyspepsia symptoms, such as 
NSAIDs, steroids, metformin, glucagon-like 
peptide-1 agonists, antibiotics, and opioids, 
should be discontinued.5 Recreational drug 
use, specifically cannabis, should be reviewed 
and discouraged. There is a lack of evidence 
that smoking cessation, weight management, 
and alcohol cessation improve functional 
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dyspepsia symptoms, but they are important 
general health measures.

Psychological therapies: While pharmaco-
logical therapies are the mainstay of treat-
ment, a significant portion of patients may 
benefit from psychological therapy, given 
the coexisting mental health disorders.23 
While systematic reviews and random-
ized controlled trials have shown statisti-
cally significant benefits of psychological 
therapies,31 including cognitive-behavioral 
therapy, meditation, gut-directed hypnosis, 
and relaxation therapy, the quality of the 
data is very low due to study heterogeneity, 
methodological limitations, and study bias.23 

Pharmacological therapies

Acid suppression therapy: Given the pres-
ence of abnormal inflammatory cells, the 
immune response in the duodenum,11 and 
hypersensitivity to gastric acid, acid sup-
pression therapy is a recommended first-line 
treatment in functional dyspepsia.25 While 
the use of proton pump inhibitors is pre-
ferred,23 H2 receptor antagonists are reason-
able alternatives if proton pump inhibitors 
are not tolerated or are ineffective; however, 
evidence suggesting their equal efficacy is 
limited by trial heterogeneity and misclassi-
fication of diagnoses.23 Proton pump inhibi-
tor dosing is recommended as once daily; 
further escalation is unlikely to confer ben-
efit in the functional dyspepsia population.23 
Response should be reassessed in 8 weeks, 
and attempts to taper off or discontinue 
proton pump inhibitor therapy should be 
made every 6 to 12 months.23 

Neuromodulators: In patients who do not  
respond to proton pump inhibitors or 
achieve only partial response, the use of 
neuromodulators is recommended.23 Specif-
ic therapies include tricyclic antidepressants, 
which are preferred as first-line therapy, and 
mirtazapine.23 Patients should be started at 
the lowest dose. The dose should be titrated 
up every 2 to 3 weeks as needed, then reas-
sessed at 8 to 12 weeks.32 If efficacious, tri-
cyclic antidepressants should be continued 
for 6 months, then slowly tapered off; they 

can be re-initiated in recurrent dyspepsia 
at the previous lowest effective dose.32 In 
patients who cannot tolerate tricyclic anti-
depressants or have concurrent weight loss, 
mirtazapine may improve both symptoms 
and early satiety.23 Selective serotonin reup-
take inhibitors have not shown any benefit, 
and there is currently no role for them in 
functional dyspepsia.33 

Prokinetics: In cases where the above ther-
apies have failed, prokinetic agents, such 
as metoclopramide and domperidone, are 
third-line options, but there is limited 
improvement in quality of life.34 Consid-
eration could be given to using prokinetic 
agents as first-line therapy in patients with 
postprandial distress syndrome subtype. 
Notably, prokinetic agents, particularly 
metoclopramide, have significant adverse 
effects, such as tardive dyskinesia, which 
affects up to 30% of patients.23 Therefore, 
trial use with limited duration and close 
monitoring are advised. We recommend 
a baseline corrected QT interval prior to 
initiating therapy; cardiac arrhythmias and 
sudden cardiac death have been reported 
with the use of domperidone. Additional 
agents, such as buspirone, a 5-HT1A recep-
tor agonist that causes fundal relaxation, 
have not shown significant improvement 
in dyspeptic symptoms and only modest 
improvement in bloating severity and early 
satiety;35 however, they could be considered 
in patients with predominant postprandial 
distress syndrome subtype that have failed 
to respond to other therapies. 

Other: Other pharmacological therapies, 
including gabapentin and rifaximin, as well 
as nonpharmacological therapies such as 
FDgard, a duodenal-release caraway oil/
menthol formulation commonly used to 
treat irritable bowel syndrome, have shown 
some benefit in single trials or retrospec-
tive case series;36-38 however, further study 
is needed before definitive conclusions can 
be drawn, and they are not currently recom-
mended for the management of functional 
dyspepsia. Herbal medications, such as rik-
kunshito, artichoke leaf extract, and Zhizhu 
Kuanzhong, have been used traditionally 
to treat upper gastrointestinal symptoms. 
Symptomatic improvement has been dem-
onstrated in controlled trials and systematic 
reviews, but concerns remain regarding tox-
icity, quality control, and dosage regulation; 
thus, there are no current recommendations 
for the use of these herbal medications in 
functional dyspepsia management.39 

Patient counseling 
Patients would benefit from counseling  
and validation from their providers, given 
that symptoms may be dismissed in the 
absence of structural disease. Patients 
should be counseled that functional dys-
pepsia is a common condition that causes 
pain, discomfort, and/or a feeling of fullness 
in the upper belly, and they can feel bloated, 
full quickly, and nauseated. This does not 
mean there is something structurally wrong 
with their stomach or intestines. Rather, due 
to the complexity of the gastrointestinal 
tract nervous system, visceral hypersensitiv-
ity and interplay of the gut microbiome, and 
gut–brain interaction, patients may expe-
rience dyspeptic symptoms. Their symp-
toms can also be due to infection, such 
as by H. pylori, and can be exacerbated by 
medications such as NSAIDs. Emotional 
and psychological cofactors such as anxi-
ety and depression may also play a large 
role in symptomatology. Finally, diet can 
also play a role in symptom manifestation. 
Treatment includes dietary changes, regular 
exercise, and managing concurrent mental 
health disorders and may require a multi-
disciplinary approach with a dietitian and 
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psychologist. Treatment with medications 
includes acid reflux medications to calm 
down the lining of the gut, antidepressant 
medications that help regulate the gut–
brain interaction, and prokinetics that stim-
ulate gastric emptying. Opioids should be 
avoided, as they carry risk of dependence 
and tolerance and can further lead to nar-
cotic bowel syndrome; they have no role in 
the management of functional dyspepsia. 
Management of functional dyspepsia may 
require trial of various therapeutic options, 
as what works for one person may not work 
for another, but with the right care, most 
people with functional dyspepsia can man-
age their symptoms successfully. 

Clinical case follow-up
Case 1
Mohammad was misdiagnosed with gastro-
esophageal reflux disease and thus is non-
responsive to escalating doses of proton 
pump inhibitors. The lack of food triggers, 
association with meal times or positional 
changes, and localization to epigastric pain 
rather than typical retrosternal heartburn 
symptoms point away from gastroesopha-
geal reflux disease. He meets Rome IV cri-
teria for epigastric pain syndrome. Given his 
age, lack of alarm features, chronicity, and 
stability of symptoms, he does not require 
urgent upper endoscopy; a clinical diag-
nosis of functional dyspepsia can be made. 
He should be offered noninvasive H. pylori 
testing and treatment. If he is treated and 
his symptoms persist or the H. pylori test is 
negative, given his lack of response to pro-
ton pump inhibitor therapy, he should be 
started on low-dose tricyclic antidepressant 
therapy, such as amitriptyline, 10 to 15 mg 
by mouth every bedtime, or nortriptyline, 
10 to 25 mg by mouth every bedtime, with 
reassessment at 8 to 12 weeks.

Case 2
Samantha meets Rome IV criteria for 
functional dyspepsia, favored postprandial 
distress syndrome. Given her abdominal 
exam and opioid use, an abdominal X-ray 
is performed, which shows constipa-
tion. She is treated with osmotic laxative 

polyethylene glycol. While this mildly 
improves her symptoms, her quality of 
life remains impaired. She is counseled on 
tapering off her opioids to avoid depen-
dence and narcotic bowel and is started on 
tricyclic antidepressant therapy with nor-
triptyline, 10 mg by mouth every bedtime 
for 12 weeks, but shows little improvement. 

Given her intermittent nausea and vomit-
ing, an upper endoscopy and 4-hour gastric 
emptying study (off opioids) are performed, 
which show mild delayed gastric emptying 
with 15% retention of a standardized meal 
at 4 hours. She is then started on domperi-
done, 10 mg by mouth three times a day, 30 
minutes before meals, which significantly 
improves her symptoms. She is counseled 
on following a low-fibre, low-fat diet (gas-
troparesis diet) and is referred to a dietitian 
for further diet optimization. Her dose will 
be reassessed in 2 months.

Summary
In patients with functional dyspepsia, it is 
important to test for and treat H. pylori. 
Dietary modifications should be consid-
ered first-line therapy prior to the use of 
pharmacological treatments. However, the 
use of acid reflux medications can help by 
calming the lining of the gut. If the patient 
receives no relief, medications such as tricy-
clic antidepressants, which help regulate the 
gut–brain interaction and visceral hypersen-
sitivity, should be considered. If symptoms 
are mainly postprandial bloating fullness, 
prokinetics that stimulate gastric emptying 
may be considered as first-line therapy. The 
use of opioids should be avoided because 
they are associated with the risk of tolerance 

and dependence and can further lead to 
narcotic bowel syndrome. They have no role 
in the management of functional dyspepsia. 
Various therapeutic options may be needed 
to manage functional dyspepsia, because 
what works for one patient may not work 
for another, but with the right care, most 
patients can manage their symptoms suc-
cessfully. In addition, management may 
require a multidisciplinary approach that 
includes dietitians and psychologists. n
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ABSTRACT: Diagnosing infectious diseases 

is often not straightforward. Clinicians may 

be misled by nonspecific or irrelevant symp-

toms and signs, and they may misinterpret test 

results. The appropriateness of the prescribed 

treatment hinges entirely on the accuracy of 

the working diagnosis. Even when the diag-

nosis is correct, pitfalls are frequently encoun-

tered during the management stage of the 

infection. This review of the literature shows 

how clinicians may fall victim to cognitive traps 

when working through the diagnostic and 

therapeutic process and provides guidance 

on how to avoid these pitfalls when manag-

ing adult patients with suspected infections.

I nfections are one of the most com-
mon conditions encountered in both 
inpatient and outpatient settings, with 

infections of the respiratory tract, urinary 
tract, and integumentary system frequently 
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diagnosed.1-3 Proving the presence of an 
infection is not usually possible in routine 
clinical practice, because a biopsy of the 
affected tissue or organ is needed to demon-
strate histological invasion and the destruc-
tion of host cells by pathogens. Therefore, 
medical practitioners rely on history, physi-
cal exam findings, and laboratory tests to 
determine whether an infection might 
exist. This data-gathering process is akin 
to the work of a detective putting together 
pieces of the puzzle to solve a diagnostic 
mystery. Sometimes the puzzle pieces don’t 
fit perfectly with each other, irrelevant or 
distracting information clouds the clinical 
picture, or not all of the data are available 
for a clinician to be 100% confident about 
the diagnosis. The threshold at which diag-
nostic certainty impacts a clinical decision 
varies from person to person. Some might 
be comfortable proceeding with treatment 
when they are only 50% confident about the 
diagnosis, while others might need more 
certainty before doing so. Unlike the diag-
nosis of malignancies, where tissue biopsy 
(the gold standard) is required to confirm 
the disease before prescribing chemothera-
py, the diagnosis of common bacterial infec-
tions is typically made without confirmation 
when antibiotic treatment is initiated. 

If we cannot prove with a tissue biopsy 
that an infection is present, how often do we 
get the diagnosis wrong? And, consequently, 
how often are we mistreating patients with 

antibiotics? I will consider these questions 
using three common infections as examples: 
respiratory tract infections, urinary tract 
infections, and skin and soft tissue infec-
tions. These examples and the studies ref-
erenced apply to adult patients only. 

Respiratory tract infections
Consider this scenario: “A previously healthy 
35-year-old woman who smokes tobacco 
presents with 5 days of fatigue, productive 
cough, worsening shortness of breath, tem-
peratures to 38.9 °C, and decreased breath 
sounds in the lower right field. She has a 
heart rate of 105 beats/minute, but vital 
signs are otherwise normal.”4 What is the 
probability that she has pneumonia? In this 
survey study (N = 553), nearly all respon-
dents overestimated the probability at a 
median of 80%,4 while the evidence-based 
answer is roughly 30% using the Heck-
erling diagnostic score [Figure], assum-
ing the pretest probability of pneumonia 
is 5% for a patient with a cough.5,6 What is 
the probability if the chest X-ray is either 
positive or negative? The median answers 
were 95% and 50%, respectively, while the 
evidence-based estimates are roughly 55% 
and 15%, respectively.4 

In all scenarios, respondents grossly 
overestimated the probability of pneumonia, 
uncovering a fundamental weakness with 
diagnostic reasoning and test interpretation. 
Due to the presence of cognitive biases that 
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can impair probabilistic and statistical rea-
soning, including base rate neglect, anchor-
ing bias, and confirmation bias, humans 
have a tendency to overestimate, which 
results in diagnostic errors.4 Overdiagnosis 
subsequently leads to overtreatment. 

The most common tool we depend on to 
diagnose pneumonia is chest X-ray, but how 
reliable is it? Unfortunately, its sensitivity 
and specificity are mediocre, at 69% and 
78%, respectively.7 Given the inter-observer 
variability in physical exam findings and the 
imperfect accuracy of chest X-ray, it is not 
surprising that pneumonia is often mis-
diagnosed, with 34% of outpatients being 
labeled with it when they don’t have it.8 

Antibiotic treatment for pneumo-
nia is also prone to errors. In one study 
of outpatients with community-acquired 

pneumonia (N = 341), only 31% received 
a guideline-concordant regimen.8 Treat-
ments were deemed inappropriate due to 
the wrong choice of drug (77%) and/or 
the wrong duration—almost always too 
long (39%). Lack of awareness about the 
microbial etiology of pneumonia might 
be tied to selection of the wrong drug. 
According to data from the United States, 
the most frequently detected pathogens in 
community-acquired pneumonia are viruses 
(22%), followed by bacteria (11%).9 Because 
differentiating between viral and bacterial 
pneumonia can be challenging, I wonder 
what proportion of viral infections are being 
treated inappropriately with antibiotics. 

It is also important to recognize the 
limitations of microbiological testing. A 
nasopharyngeal swab is performed to detect 
viruses, while a sputum culture is some-
times obtained to identify bacteria. Cau-
tion must be exercised when interpreting 
a positive result. Viral testing employs a 
nucleic acid amplification technique, which 
cannot distinguish between viable and dead 
organisms.10 Moreover, identifying a virus 
from the nasopharynx does not necessarily 
prove causation of pneumonia or exclude 
a bacterial infection. Sputum cultures also 
have limited utility, because isolating the 
culprit bacteria from a nonsterile site is 
difficult. Further complicating the matter, 
for positive sputum cultures, determining 
whether the organism is pathogenic or sim-
ply a colonizer is problematic.10 For these 
reasons, guidelines recommend against 
obtaining routine sputum cultures in the 
management of community-acquired pneu-
monia, except in patients hospitalized with 
severe infection or if there is concern for 
drug-resistant pathogens.11 However, the 
isolation of certain organisms, including 
some atypical bacteria (e.g., Nocardia), fungi 
(e.g., Cryptococcus), and mycobacteria (e.g., 
Mycobacterium tuberculosis), is almost always 
considered pathogenic and warrants further 
investigation and treatment.

Urinary tract infections
Let’s start with a clinical case. “A 65-year-old 
man is seen for osteoarthritis. He has noted 

foul-smelling urine but no pain or difficulty 
with urination. A urine dipstick shows trace 
blood.”4 What is the probability of a urinary 
tract infection (UTI)? In this survey, the 
median estimated pretest probability by 
participants was 20%.4 If a urine culture 
is either positive or negative, respondents 
predicted a median chance of UTI of 80% 
and 5%, respectively.4 Foul-smelling urine 
does not count as a UTI symptom, and, 
by definition, asymptomatic bacteriuria is 
not a UTI, so the evidence-based prob-
ability is essentially 0% regardless of the 
urine culture result. Not only did clinicians 
overcall the probability, but the impact of a 
positive urine culture on their estimate was 
also alarmingly high. 

It is intriguing that medical practitio-
ners have such strong faith in a positive 
urine culture as robust evidence for a UTI. 
It appears that the concept of asymptom-
atic bacteriuria is poorly understood, as 
evidenced by studies that found that 71% 
of respondents would prescribe unnec-
essary antibiotic for this condition12 and 
83% of hospitalized patients with asymp-
tomatic bacteriuria received inappropriate 
antibiotic.13 

Dysuria, urinary frequency, hematuria, 
back or lower abdominal pain, and absence 
of vaginal discharge or irritation are the 
only evidence-based UTI symptoms.14 An 
exception is the isolation of Staphylococcus 
aureus from urine culture, which might be 
indicative of S. aureus bacteremia seeding 
the urinary tract. Some experts recommend 
obtaining blood cultures even if asymptom-
atic to exclude an occult bacteremia in this 
setting.15 Contrary to popular belief, altered 
mental status and foul-smelling or cloudy 
urine are not true UTI symptoms.16 

Interpreting urine tests can also be 
tricky. The absence of pyuria strongly argues 
against a UTI, while the presence of nitrite 
and/or leukocyte esterase is not specific for 
infection.17 Misdiagnosis of UTIs is high. 
In one study (N = 264), 66% of females pre-
senting to the emergency department with 
genitourinary symptoms were diagnosed 
with a UTI, but only half were correctly 
diagnosed.18 Some patients tested positive 
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for a sexually transmitted infection instead. 
Diagnosing UTIs in elderly patients is even 
more challenging, because up to 50% of 
females and 40% of males in long-term care 
have asymptomatic bacteriuria, and often 
pyuria as well.17 Urine testing in this popu-
lation is less helpful in diagnosing UTIs, 
as abnormal urine results can be expected. 
Thus, a urine sample should be collected 
only when true UTI symptoms are present, 
as recommended by recent guidelines.16,19 
A common indication to collect a urine 
sample is delirium, but other causes, such 
as dehydration, drug side effects, and sleep 
disturbances, should be ruled out before 
attributing the altered mental state to a 
UTI.16 Regarding UTI treatment, one 
study found that about half of outpatient 
antibiotic prescriptions were consistent with 
guideline-recommended first-line therapy, 
while over 75% of prescribed durations were 
too long.20 

Skin and soft tissue infections
Cellulitis and erysipelas are common bacte-
rial infections of the skin. There is no single 
piece of history, physical exam finding, or 
lab test that can confirm the diagnosis with 
a high degree of accuracy.21 Aside from a 
skin biopsy, which is not routinely per-
formed, there is no way to prove that the 
skin or subcutaneous tissues are infected. As 
a result, the clinical gold standard is history 
and physical exam, but can any clinician 
provide the gold standard in diagnosing 
skin infections? In a randomized controlled 
trial (N = 175) examining the accuracy of 
cellulitis diagnoses where a dermatology 
consult was considered the gold standard, 
of all patients admitted to hospital with 
cellulitis, 30% had an alternative derma-
tological diagnosis such as eczema or der-
matitis.22 Patients treated by dermatologists 
had more rapid clinical improvement and 
reduced exposure to antibiotics. Similar-
ly, in another randomized controlled trial  
(N = 29) of outpatients who were labeled 
by their primary care provider as having 
cellulitis, only 5 (17%) were judged to have 
been correctly diagnosed according to a 
dermatologist.23 

Skin infections can be challenging to 
diagnose because there are many mimickers, 
also known as pseudocellulitis conditions. 
These include venous stasis dermatitis, con-
tact dermatitis, eczema, deep vein throm-
bosis, gout, hematoma, erythema migrans, 
and peripheral artery disease.21,22 When an 
infection is present, there are only two major 
pathogens to consider: beta-hemolytic 
streptococcus in nonpurulent infections and 
Staphylococcus aureus in purulent disease.21,24 
Coverage for Gram-negative organisms 
is indicated only in select circumstances, 
including moderate to severe diabetic foot 
infections, perineal infections, animal bite 
infections, aquatic-related injury, surgical 
site infections of the groin or axilla, severely 
immunocompromised patients, and necro-
tizing infections.21,25 

It is expected that the choice of anti-
biotic should reflect the microbiological 
understanding of this disease. However, 
studies have shown that almost half of 
hospitalized patients receive unnecessary 
broad-spectrum antibiotic (most commonly 
piperacillin-tazobactam), vancomycin use is 
inappropriate in 75% of cases, up to half of 
patients who are eligible for oral antibiotic 
receive IV treatment longer than required, 
and over half of patients are treated longer 
than the guideline recommendation of 5 
to 7 days.22,26-28 When treating cellulitis, 
it is paramount to understand its natural 
progression to avoid treatment mishaps. 
Some clinicians might broaden the antibi-
otic or switch to IV therapy unnecessarily 
when they judge that the initial oral treat-
ment is failing. The symptoms and signs 
of inflammation can worsen in the first 1 
to 2 days while on effective therapy, and 
it can take up to 3 days before a clinical 
response is observed.29 Misdiagnosing a 
treatment failure too early in the course of 
illness results in inappropriate modifications 
to treatment and might lead clinicians to 
falsely attribute the improvement to the 
new therapy.30 Furthermore, clinicians often 
misinterpret persistent symptoms and signs 
of inflammation of the affected limb as evi-
dence for ongoing infection and, as a result, 
extend the antibiotic treatment beyond the 

PREMISE

guideline-recommended duration. Residual 
inflammation at the end of treatment is 
normal in up to 60% of patients, and pro-
longing the course of antibiotic is not use-
ful, as the bacteria are likely dead by that 
point.29 Tissue repair and immune activa-
tion can persist well after the bacteria have 
been killed. 

Conclusions
Pneumonia, urinary tract infections, and 
cellulitis in adult patients tend to be overdi-
agnosed and overtreated. Potential reasons 
include inadequate training in and model-
ing of diagnostic reasoning, the presence 
of cognitive biases, cultural normalization 
of antibiotic overuse, lack of awareness of 
recent evidence and guidelines, and clinical 
inertia. A positive test does not diagnose a 
disease; it is the clinician interpreting the 
relevant data in the right clinical context 
who does. Answers in medicine are rarely 
black and white, and operating in the grey 
zone demands a reasonable understanding 
of probabilistic rationalization and an abil-
ity to incorporate best evidence into clinical 
decision making. A rational approach is for 
clinicians to critically appraise their knowl-
edge and skills to continually refine their 
competency, and thereby deliver the right 
amount and type of care for each patient. n
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Tuberculosis (TB) diagnostics relied 
on clinical acumen until the late 
19th century, when microscopy 

and culture were developed. This was fol-
lowed by susceptibility testing, which was 
developed in parallel to antibiotic therapy. 
Recently, molecular techniques have been 
changing centuries-old methods [Figure 1]. 
Yet, TB remains the most common cause 
of infectious mortality, with close to 1.25 
million deaths worldwide in 2024.1 New 
laboratory techniques are key to reaching 
the elimination goal of less than 1 person 
per million with TB globally by 2050.2

Molecular techniques provide faster 
and more accurate information about TB, 
including direct detection and sequencing 
for epidemiology and susceptibility predic-
tion. This year marks a turning point in TB 
diagnostics. As of 5 January 2026, most 
susceptibility testing in British Columbia 
will rely on genomic prediction rather than 
phenotypic. This change speeds up the avail-
ability of results from 21 days to as few as 
7 days following culture positivity.  

Highlights of recent TB diagnostic 
developments 
Direct detection by 
polymerase chain reaction
Polymerase chain reaction (PCR) was intro-
duced in the 1980s and has been used wide-
ly for TB diagnostics since the early 2000s. 
This marked the first time it was possible to 
confirm TB without relying on culture. Ear-
ly PCR had variable sensitivity, often lower 
than that of standard microscopy. In the 
early 2010s, improved sensitivity allowed 

Tuberculosis diagnostics 
in the 21st century

This article is the opinion of the BC Centre 

for Disease Control and has not been peer 

reviewed by the BCMJ Editorial Board.

for reliable and reproducible detection of 
TB from sputum. New GeneXpert testing 
reduces complexity and speeds turnaround 
time, enabling clinical teams to quickly be 
informed of positive specimens. The most 
notable advance in TB PCR diagnostics 
in the last 10 years is resistance detection 
for the antibiotics isoniazid and rifampin. 
These tests can help identify patients with 
multidrug-resistant TB to rapidly optimize 
treatment and reduce the risk of onward 
transmission. 

Next-generation sequencing 
to identify nontuberculous 
mycobacteria species
While TB is the primary target of detec-
tion and treatment programs, nontuber-
culous mycobacteria (NTM) continue to 
cause disease and confuse TB diagnosis. 
Historic identification and differentiation of 
these organisms have relied on phenotypic 

and biochemical behavior, taking weeks to 
months. Molecular advances, particularly 
next-generation sequencing, enable the use 
of sequenced regions to classify NTM with-
in 2 to 3 days of growth, often to the level 
of subspecies or variants. This technique 
can also identify TB and mixed infections, 
thereby avoiding the need for complex pro-
cedures to separate mixed bacterial popula-
tions. The assay used at the BCCDC Public 
Health Laboratory also identifies common 
resistance mutations. Rapid and accurate 
identification of NTM species allows TB 
to be ruled out and enables decisions about 
the clinical significance of the organism for 
the patient.

Whole-genome sequencing 
Since entering clinical use in 2009, 
whole-genome sequencing (WGS) has 
transformed medicine. Use for TB diag-
nostics began in 2012 to support cluster 

FIGURE 1. Timeline of tuberculosis diagnostics. 
* �Culture for TB was developed in the late 1800s but applied for clinical use in the 1900s, with widespread use 

starting in the 1930s, with standardized protocols.
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investigations, replacing older methods 
that relied on repeats and other short 
genetic sequences and lacked granular-
ity. WGS allows the identification of 
single-nucleotide differences between 
strains, which can identify transmission 
events and uncover previously unde-
tected transmission networks [Figure 2]. 
WGS was first used in a research capac-
ity in BC in 2018 and was transitioned to 
regular clinical application in 2023—the 
BCCDC Public Health Laboratory was 
the first provincial laboratory to rely on 
WGS results. We now have over 2000 iso-
lates sequenced, providing a rich data set 
to understand epidemiology and confirm 
accuracy. Techniques and workflows are 
continually refined to minimize time to 
definitive results and support traditional 
epidemiology by confirming cases and 
clusters for further investigation. 

In addition, WGS offers the abil-
ity to predict susceptibility. Since 2018, 
the World Health Organization has col-
lated and published resistance mutations, 
permitting bioinformatics teams to link 
sequences to phenotypic behavior. The 
advantages of WGS are that results can be 
made available in several days to weeks, and 
multiple antibiotics can be assessed with 
a single test. The BCCDC Public Health 
Laboratory has validated the first-line 

FIGURE 2. Example of whole-genome 
sequencing data to show individual single-
nucleotide differences between isolates (the 
darker border indicates closely related isolates). 

MEDICAL OFFICE SPACE

DOWNTOWN VERNON—PURPOSE-
BUILT TWO-DOCTOR OFFICE WITH 
STAFF AND SUPPORT
Turnkey location and situation in extreme-
ly efficient and friendly well-run office in 
Vernon. Full-time manager, LPN, and 1.5 
WTE MOA staff. Your own office and two 
exam rooms just for you. Fully equipped 
procedure room with ability to do minor 
ops, EKG, spirometry, Holter monitor, 
UDT, strep, urinalysis. Daily lab pickup. 
Ground-floor-level 1200 sq. ft. office with 
loads of parking, five blocks from Vernon 
Hospital, two blocks from downtown Ver-
non. Flexible rent: either 80/20 or flat rent, 
whatever suits you. You will be as busy as 
you want to be in a very short time; I am 
full-time with interest in full-service fam-
ily medicine. Contact drlindsaypritchett@
gmail.com for more information. 

VANCOUVER—TURNKEY MEDICAL OFFICE, 
FOUR FULLY FURNISHED EXAM ROOMS
Modern clinic for specialists and FPs. 
Lease four rooms for $7000 or two rooms 
for $4000 per month. Front desk kiosk for 
your MOA, computers, printer, and basic 
supplies. Free on-site parking at Superstore 
Marine Drive. Bright waiting area, HVAC, 
Internet, and utilities included. Flexible 
start, signage, cleaning, and secure build-
ing. Contact Pauline at tgr604@gmail.com.

Continued from page 82agents compared with phenotypic meth-
ods, finding excellent concordance. Nega-
tive predictive values for wild-type TB to 
first-line medications are 99.5% for iso-
niazid, 99.6% for pyrazinamide, 100% for 
ethambutol, and 100% for rifampin. Fully 
susceptible organisms are now reported 
with confidence within 10 days of detec-
tion, an improvement of 10 to 14 days. 

All these advances rely on a large team 
of individuals with advanced skills—labo-
ratory personnel, bioinformaticians, infor-
matics specialists, front-line clinicians, 
epidemiologists, and many others all play 
key roles. We are grateful for the wonderful 
team working together to eliminate TB. n
—Jennifer M. Grant, MDCM, FRCPC 
Associate Medical Director and Program 
Head, Mycobacteriology, BCCDC Public 
Health Laboratory

—Victoria J. Cook, MD, FRCPC
Medical Head, Provincial Tuberculosis 
Services, BCCDC

—James Johnston, MD, MPH, FRCPC
Evaluation Lead, Provincial Tuberculosis 
Services, BCCDC
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PRACTICES AVAILABLE 

SALMON ARM—INTERNAL MEDICINE 
SHARED PRACTICE OPPORTUNITY
General internal medicine opportunity in 
Salmon Arm, BC. I am a GIM special-
ist looking for a colleague to share my 
well-supported, modern practice. The clinic 
is spacious and newly renovated, with MOA 
scribe support (no after-hours charting) and 
on-site cardiac rehab. Ideal for someone 
with a cardiovascular focus, but flexibility to 
tailor your own subspecialty interests. This 
is a long-term shared practice opportunity 
with excellent infrastructure and autono-
my. Option to try before you commit via a 
locum. Contact Dr Laurie Main at president 
@shuswapcardiacsociety.org for details.

VANCOUVER—FAMILY PRACTICE AND 
REAL ESTATE AVAILABLE
MD retiring. Take over an established 
practice in the thriving, safe, and friendly 
Hastings-Sunrise neighborhood. Respectful 
and appreciative panel of 2200+ patients. 
EMR. Excellent staff. Opportunity to pur-
chase street-front, retail office space (1000 
sq. ft.). Please email vancouversunriseclin-
ic@yahoo.com for more information.

VICTORIA—FAMILY PRACTICE IN AN 
ISLAND PARADISE
Practise family medicine the way it should 
be! This position is to replace one doctor 
retiring from a group of seven. Take over a 
well-documented panel of 1000 patients in 
a long-established, efficiently run clinic. You 
will be supported by six MOAs, a full-time 
practice nurse, and PCN social work and 
mental health consultants. You can work 4 
days per week and gross more than $400 000 
annually. Start date is flexible: now or a year 

from now. Contact Dr Eugene Leduc at 
eleduc@dmcvictoria.ca.

VICTORIA—FAMILY PRACTICE OPENING
Family practice opportunity in downtown 
Victoria. There are 973 active patients of all 
ages. The EMR system is Oscar Pro. The 
practice will be available in March 2026. 
Contact Dr Lisa Gough for more informa-
tion at 250 885-2621.

EMPLOYMENT

ACROSS CANADA—PHYSICIANS FOR 
YOU, YOUR RECRUITMENT SOLUTION
Are you a physician looking for work? Or a 
medical facility requiring physicians? Our 
team works with independently licensed 
Canadian physicians, CFPC/RCPSC–
eligible physicians, and clinics and hospi-
tals across Canada, with excellent reviews. 
Contact Canada’s trusted recruitment firm 
today to experience our specialized service 
that is tailored for your success! Visit www. 
physiciansforyou.com, email info@physicians 
foryou.com, or call 1 778 475-7995.

PORT COQUITLAM—FAMILY 
PHYSICIANS, FULL-TIME OR PART-TIME
Excellent opportunity: MD Medical Clinic 
is seeking full-time or part-time family phy-
sicians for family practice and walk-in care 
(in person and virtual). Overhead is 80/20, 
minimum income guarantee, and 3000+ 
patients on wait list. Contact 604 518-7750 
or email mdmedicalclinicbc@gmail.com.

SURREY—RCMP HIRING PHYSICIANS 
FOR OCCUPATIONAL HEALTH SERVICES; 
FULL-TIME, PART-TIME, PERMANENT
As part of a multidisciplinary health ser-
vices team at RCMP E Division (BC head-
quarters) in Surrey, you’ll be responsible 

Classifieds 
Pricing (two options): Run an online-only ad at our monthly online rates, or pay an additional $25 per month for an ad to 
appear in print as well. Online rates: Doctors of BC members: $50 + GST per month per ad of up to 350 characters. $75 + 
GST for 351 to 700 characters. Nonmembers: $60 + GST per month per ad of up to 350 characters. $90 + GST for 351 to 700 
characters. Deadlines: Ads must be submitted or canceled by the first of the month preceding the month of publication, 
e.g., by 1 January for February publication. Place an ad (payment required online): bcmj.org/classified-advertising.

for providing disability case management 
with the goal of having members return to 
good health and to work. The OHS pro-
gram supports members’ fitness for duty 
through physical and psychological screen-
ing, monitoring, and assessing risks for spe-
cific occupational health conditions and 
hazards. You will provide advice to man-
agement on the health service needs of the 
membership. Experience in occupational 
health/preventive medicine is an asset. Pro-
vincial licensing and security clearance are 
required. Health/pension benefits and flex-
ible scheduling offered. For details, contact 
Paulina Bjelos at 778 290-3332 or paulina.
bjelos@rcmp-grc.gc.ca.

VICTORIA—CARDIAC SURGICAL 
ASSISTANT AT ROYAL JUBILEE HOSPITAL
Join a collaborative cardiac surgery team! 
We are recruiting a cardiac surgical assist 
to join a well-established and supportive 
cardiac surgery program consisting of five 
cardiac surgeons and four experienced 
cardiac surgical assists. This role offers an 
excellent opportunity to work in a collegial, 
high-functioning environment with strong 
team support and structured onboarding. 
We offer an APP contract, participation in 
MOCAP, 2 weeks of full-time paid training 
to support a smooth transition into the role, 
predictable expectations with a minimum 
commitment of 2 assisting days per week, 
and the opportunity to work alongside a 
stable and experienced cardiac surgeon. 
Contact natbarlow72@gmail.com for more 
information.

Continued on page 81

Find more classified ads online: 
bcmj.org/classifieds
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P: 604 638-7921
TF: 1 800 665-2262 ext 7921
E: clubmd@doctorsofbc.ca
doctorsofbc.ca/ClubMD

Exclusive discounts, 
tailored for you.

ClubMD, in partnership with Venngo MemberPerks, 
connects you with premium discounts on top brands. 
Access deals for practice supports, dining, travel, 
electronics, and wellness—all customized to your 
location through an easy-to-use app and website. 

Unwind with your family in one of our pet-
friendly suites, featuring separate bedrooms 
and living areas, TVs in every room, and serene 
coastal city views, perfect for doctors seeking a 
comfortable retreat after a demanding day.

DELTA HOTELS 
BY MARRIOTT 
VANCOUVER 
DOWNTOWN 
SUITES

Take a well-deserved break and cheer on 
your Vancouver Whitecaps this season. Enjoy 
a lively, family-friendly atmosphere that’s the 
perfect prescription for fun and excitement.

VANCOUVER 
WHITECAPS FC

Buy tickets online or contact Rhyse Harnden 
at rharnden@whitecapsfc.com or 
604 678 2854, and quote code Doctors.

Call 1 844 254 5048 to reserve or book online 
using code JZN.

SCORE UP TO 
25% OFF SINGLE 
MATCH TICKETS

Make your next move effortless with AMJ 
Campbell. Tailored logistics and flexible short or 
long-term storage solutions ensure a seamless 
experience for busy physicians.

AMJ  
CAMPBELL

ENJOY $5 OFF 
REGULAR DAILY 
RATES & MORE 
EXCLUSIVE 
SAVINGS!

Call Sandy Milos at 604 580 5211 for  
a free quote and note you are a  
Doctors of BC member.

RATES START 
FROM JUST 
$285/NIGHT

Register with Venngo for access 
to all ClubMD offers at:

doctorsofbc.venngo.com/register


