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EDITORIAL

Clinical Genomics Today
Erica Tsanga; Connor Forbesa, BSc
a

Vancouver Fraser Medical Program 2015, UBC Faculty of Medicine, Vancouver, BC

F

rom the discovery of the structure of DNA in 1953 to
the completion of sequencing of the first human genome
in 2003, the field of genomics has undergone rapid
advancement and continues to do so with the advent of nextgeneration sequencing.1 The popular media regularly reports new
genetic findings, and genetic testing companies advertise directly
to consumers, promising to unravel and to understand our genetic
makeup. Likewise, ‘personalized medicine’ is now a buzz word
in the mainstream media, pushing patients to ask their doctors
about how ‘pharmacogenomics’ affects their medication profile.
These new technologies have undoubtedly altered the landscape
of genomics and will continue to transform patient care over the
coming years.2,3 But how will the era of ‘personalized medicine’
shape our practice as medical students, residents, and future health
care professionals?
This issue of the UBC Medical Journal explores the
fascinating and evolving field of clinical genomics, and
contributes to the dialogue in this growing field on clinical
practice. Our feature articles explore genomics education in the
medical school curriculum (Friedman), and the integration of
new genomic knowledge in clinical practice (Armstrong). Our
other articles include an overview of drug matching to specific
genomic biomarkers in cancer (Agha), an analysis of direct-toconsumer genetic testing (Dhillon), and an interview with UBC
pharmacologist Dr. Stan Bardal on the study of pharmacogenomics
(Aminoltejari).
That an individual’s genetic signature can lead to disease
has been long postulated and investigated, from the management
of intestinal cancers to endocrine disorders. Newborn screening
for genetic conditions, through chorionic villus sampling and
amniocentesis, has revolutionized how we predict and prevent
disease in those we cherish most. Similarly, we are now able to
perform specific mutation testing, such as in the BRCA and APC
genes, associated with breast and colon cancers, respectively.4
Closer to home, the Treatable Intellectual Disability Endeavour
in B.C. (TIDE-BC, Children’s Hospital, www.tidebc.org) strives
to further our understanding of the genetic causes for intellectual
disability due to inborn errors of metabolism.5 Intellectual
disability (ID) affects 2.5% of the population, and often the
cause is idiopathic. However, there are 81 types of ID, each due
to a genetic defect that causes an inborn error of metabolism,
which are potentially treatable. These treatments include vitamin
Correspondence
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and nutritional supplements that can prevent morbidities and
significantly benefit a child’s life, provided the correct diagnosis
is made early enough postnatally and medical management
appropriately directed.5 This is but one example of how clinical
genomics is able to radically change how we understand and treat
disease, while there are many more areas where the genomics era
is poised to offer radical alternatives in medicine.
Pharmacogenomics is another field where genetic
discoveries can have significant implications on clinical care.
Pharmacogenomics refers to the understanding and prediction
of drug response for individual patients based on their individual
gene profiles, and the appreciation of how the metabolism and
excretion of medication for a given individual can ultimately
affect efficacy and treatment choices.6 Genetic testing is now
more frequently done in clinical drug trials, and for medications
such as warfarin and clopidogrel, this information is becoming
integrated into clinical care. For example, the US Food and Drug
Administration recently highlighted the importance of genetic
tests to optimize dosing for patients on warfarin, given the
demonstrated adverse effects occurring in patients with CYP2C9
and VKORC1 variants.7 The Pharmacogenomics Knowledgebase
(www.pharmgkb.org) is an additional resource, which provides
clinically relevant information regarding the individual variation
in drug response.8
While the positive impact of clinical genomics cannot be
doubted, there remain important ethical and resource concerns
that pertain to the widespread adoption of modern genetic methods
in medicine. For example, early and extensive fetal genomic
testing can be used inappropriately. Necessary pharmacogenomic
testing for every individual can skyrocket already excessive
health care costs. Furthermore, genetic companies that advertise
direct-to-consumer (DTC) genetic testing without physician
opinion or genetic counseling risk undermining the patient-doctor
relationship.9 And without background knowledge and expertise,
interpreting results from genetic tests can be difficult, with a high
chance for erroneous conclusions. The observed variability and
poor regulation, as well as lack of standardization in DTC testing,
means that some findings may have a low predictive value, while
others may be wholly inaccurate.10-12 Patients may find themselves
alone when dealing with confusing information that may not be
correct.
It is clear that genomics is already changing clinical practice,
and will continue to do so. As health care trainees, professionals,
and lifelong learners, we must understand and appreciate this
rapidly evolving field, and the impact and implications of these
new technologies. If used correctly, genetic technologies can be
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a pillar for risk stratification and disease prevention. It can be a
cornerstone for treatment optimization and side effect reduction.
Yet, the ethical, resource management, and regulatory concerns
associated with these medical breakthroughs must be addressed.
The age of genomics has arrived, and it is our responsibility
to embrace these new technologies in an ethical and effective
way, furthering the positive transformational impact they will
undoubtedly have on the future of health care.
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The UBC Medical Curriculum and the Genomic
Revolution
Jan M. Friedmana, MD, PhD
a

Professor of Medical Genetics, University of British Columbia

GENOMIC MEDICINE IS HERE—WHERE ARE WE?

A

man with a seizure disorder has obtained
cytochrome P450 genotyping through a direct–
to–consumer laboratory in the United States.
He brings the result to his neurologist, asking that this
information be used to improve his anticonvulsant therapy.
A woman who is 19 weeks pregnant asks her family
doctor for advice about whether she should have a genetic
amniocentesis. Her routine serum screen indicated a 1 in 6
risk for trisomy 18 in the fetus, but a subsequent test that
measured cell–free DNA in her blood gave a risk of 1 in
10,000.
•

• A healthy middle–aged man has just received the results of

a genomic analysis he purchased for $99 over the Internet.
The report provides information on more than 200 health–
related risks and traits, and the man asks his physician
for advice about what he can do to reduce his risks for
developing several problems that have been raised in the
report.
Each of these situations has occurred in British Columbia in the
past year. The genomic revolution in medicine has arrived, but
few physicians are prepared for it. In a recent survey of 329 B.C.
physicians, 67.7 % believed that genomic knowledge was of great
or very great importance to clinical practice (4 or 5 on a 5–point
scale).1 Nevertheless, 67.8 % assessed their own knowledge of
genomic technologies as very poor or poor (1 or 2 on a 5–point
scale), and 64.6 % rated their own knowledge about how to
incorporate genomics into clinical practice as very poor or poor.1
This lack of knowledge about genomics is certainly
not indicative of a general lack of clinical knowledge among
B.C. physicians but instead reflects the rapid growth in our
understanding of human genome science during the past few
years. Substantial completion of the human genome sequence
did not occur until 2003, long after most B.C. physicians finished
their medical school and residency training.2

GENOMICS IN THE CURRENT UBC MEDICAL
CURRICULUM
The current University of British Columbia (UBC) medical
curriculum is almost completely devoid of content related to
genomics, and even the coverage of conventional medical
genetics is deficient. The present curriculum includes only parts
of five or six of 21 major competencies listed in the Association of
Professors of Human and Medical Genetics Medical School Core
Curriculum in Genetics.3 This is of particular concern because
these medical genetics competencies provide the conceptual
framework needed to understand future clinical developments in
genomics.
The need to prepare physicians for the growing importance
of genomics in medical practice has been widely recognized.4.,5
For example, a 2004 report by the Association of American
Medical Colleges (AAMC) recommends that, before graduating,
a medical student should demonstrate an understanding of the
molecular biology of the human genome and the integration of
genetics into medical practice.6 An authoritative 2009 report
entitled, “Scientific Foundations for Future Physicians” includes,
inter alia, the following specific learning objectives:
Describe the functional elements in the human genome,
their evolutionary origins, their interactions, and the
consequences of genetic and epigenetic changes on
adaptation and health (M3-1).
•

Describe the major forms and frequencies of genetic
variation and their consequences on health in different
human populations (M3-2).
•

Explain how genetic and environmental factors interact
to produce phenotypes and provide the basis for individual
variation in response to toxic, pharmacological, or other
exposures (M3-5).7
•

Our knowledge of genomics and genetics is improving rapidly,
and mastering the conceptual framework of genomics is necessary
to use it appropriately in patient care.

GENOMICS AND CURRICULUM RENEWAL
Correspondence
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The MD Undergraduate Curriculum Renewal process within
the UBC Faculty of Medicine offers an opportunity to improve
the ability of future physicians to use genomics appropriately in
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their medical practices. The concept of a spiral curriculum with
increased focus on the scientific basis of medical practice during
the clinical years and integration of teaching across organ systems
will provide many opportunities to illustrate clinical applications
of genomic medicine. Similarly, as students progress from basic
to complex patient presentations, there will be many opportunities
to incorporate concepts that are central to genomic medicine, such
as individual variation in disease susceptibility, response, and
treatment.
Unfortunately, however, the renewed curriculum could
turn out to be even less effective than the current curriculum in
teaching the fundamental principles and conceptual framework
of genomics. The same factors that have impaired the current
curriculum, namely poor integration of foundational science with
clinical medicine and variability in the learning experience among
students,8 could hamstring the new curriculum. The renewed
curriculum will teach structural biology, physiology, biochemistry,
pharmacology, and pathology almost entirely in the context
of clinical presentations, and there will be little opportunity to
discuss transcendent basic science principles apart from their
relationship to the pathophysiology of particular diseases. This
change in the curriculum is concerning, especially for the study
of genomics where the underlying mechanisms, which need to
be understood to apply the principles to other situations, are
frequently not apparent at the level of the phenotype. Focusing
only on the applied end of genomic knowledge is likely to produce
rote learning of “factoids,” rather than a deep understanding of
the principles that provide a framework for appropriate use of
genomics in future clinical situations.
In addition, while the incorporation of “scholarship &
science/academics”9 as an ongoing activity throughout clerkship
offers the possibility of improving students’ understanding of
the basic science that underlies particular clinical problems,
the presentation of this stream as a separate component of the
curriculum could make it largely irrelevant for most students. It
will be challenging to maintain the engagement of students in
“scholarship & science/academics”9 when it competes with their
time for clinical learning at the bedside.
The best solution, of course, would be to eliminate the
distinction between clinical and science/academic learning by
assuring that all clinical teaching is based on and used to illustrate
contemporary scientific knowledge. This could easily account for
20% of learners’ time on the wards, in clinics, or in physician’s
offices, but it would be very difficult to implement, maintain, and
monitor in a widely distributed medical curriculum. It would pose
a particular challenge at UBC, where most clinical teaching is
performed by busy clinicians whose first concern is, and must be,
providing care to their patients. The problem is even greater with
respect to genomic medicine because most B.C. physicians have
limited knowledge of genomic technologies or how to incorporate
them into clinical practice.1

A MADE-IN-BRITISH COLUMBIA SOLUTION?
Preparing physicians to practice genomic medicine means
including learning materials in the curriculum that will enable

students to understand the principles of genomics and to achieve
the competencies needed to apply these principles clinically. The
renewed curriculum must contain a comprehensive set of specific
genetic and genomic competencies, not just a few adventitious
objectives that may fit into an occasional presentation focused on
other issues.
If genomic medicine is integrated throughout the curriculum,
as it should be, evaluation of these competencies will need to be
ongoing and cumulative throughout the entire medical school
experience. Students should be expected to demonstrate their
understanding of fundamental genetic and genomic principles
explicitly, as well as the clinical competencies that derive from
them.
British Columbia has very strong resources in genetics and
genomics. The Michael Smith Genome Sciences Centre is a world–
leading site for genomics and bioinformatics research. The B.C.
Provincial Medical Genetics Program is among the largest and
most comprehensive clinical genetics services in North America,
and the UBC Department of Medical Genetics includes one of
the most distinguished groups of human geneticists in Canada.
These faculty members could provide outstanding curricular
materials and learning support in genetics and genomics for the
undergraduate medical curriculum.
Integrating genomic learning throughout the renewed
curriculum will not be effective without initially providing
students with an opportunity to master the fundamental principles
of genetics and genomics. Clinical problems that focus on fostering
a deeper understanding of genetic and genomic principles could
be used in the early portion of the curriculum to provide students
with the conceptual framework needed to address specific clinical
applications later in their medical education. This might require
some flexibility in the presentation–based curriculum as currently
envisioned, but would be consistent with the concept of a spiral
curriculum. It would not be easy for clinical faculty throughout
the province to teach or guide students in learning material that
is unfamiliar to the faculty members themselves, but the renewed
curriculum will provide opportunities for many other kinds of
distributed learning for both students and faculty.
In 2009, Genome British Columbia presented a bold vision
of British Columbia as a “Personalized Medicine Province.”10
The goal was to provide British Columbians with access to the
best healthcare in the world and optimize the use of available
economic resources. Personalized medicine was seen as the key
to more accurate individualized diagnoses, which would in turn
assure that the right patient receives the right treatment at the
right time. Making genomics a central organizing principle of the
UBC medical curriculum by spiraling from an understanding of
the conceptual framework through increasingly complex clinical
applications throughout the four years would be a giant step
toward making this vision a reality.
REFERENCES
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Integrating Genomics into Clinical Practice
Linlea Armstronga, BSc, MD
a

Professor of Medical Genetics, Department of Medical Genetics, Child and Family Research Institute, University of British Columbia

INTRODUCTION

T

here are two main clinical scenarios in which genomic
analyses will be pursued. The first is to support the making
of a diagnosis. This is usually, but not always, done in the
context of presenting symptoms or signs. Second, genomics can
be applied to obtain probabilistic assessments. The concept is to
apply genomic information to guide anticipatory health care and/
or optimize the use of “pharma” products. The interpretations of
some of these assessments are complex, and there can be ethical
considerations regarding their integration into a public health
system.

MAKING THE DIAGNOSIS
Copy number variants
Chromosomes are vulnerable to rearrangements involving
deletions and duplications. The resulting variations in the copy
number of the genes are a common cause of developmental/
intellectual differences, often with accompanying minor or major
malformations. The traditional karyotype has limited resolution.
The introduction several years ago of array comparative
genomic hybridization (aCGH) technologies, for identification
of submicroscopic chromosomal deletions and duplications,
increased our ability to offer a specific diagnosis to individuals
with developmental differences by about 20%.1
Mendelian diseases
Until recently, we had limited abilities to confirm diagnoses of
many conditions that were suspected to be genetic. This was both
Correspondence
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because the majority of the genes for the Mendelian conditions
had not been identified, and because when there were implicated
genes, testing was too labour intensive. Genomics researchers
have addressed the first problem with genomic sequencing. One
approach is to identify a few patients with a similar diagnosis and
figure out what gene to implicate by determining what gene is
commonly mutated among the patients. Newly identified genes
involved in Mendelian conditions are now reported weekly; the
information is quickly turned into clinical tests for patients in
whom the condition is suspected. A second approach that has
become clinically available within the last year or so is relevant
when a patient appears to have a genetic presentation that is
unrecognizable. The service labs can now do a genomic sequencing
and look at the profile of that person’s variants. The interpretation
uses various approaches to identify a likely responsible mutation.
To address the second problem of the high costs of traditional
single–gene testing, labs have integrated genomic approaches so
as to be able to offer testing for many genes at once, dropping the
cost of each. Panels holding the dozens of genes now known to
be responsible for presentations such as unexplained deafness or
cardiomyopathy allow for efficient, economical diagnostic work
up.
Reproduction
Genomics is significantly changing what is available in the
reproductive realm. Genomics offers alternatives to the traditional
amniocentesis with karyotype analysis for assessment of a fetus’
chromosomes. The higher resolution aCGH analysis discussed
above can be applied to an amniocentesis sample for higher
diagnostic yield. Non-invasive prenatal diagnosis, which uses
a maternal blood sample to assess for fetal aneuploidy, offers
information without the amniocentesis. Further, prospective
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parents can now purchase genomic panels that are designed
to diagnose carriers of Mendelian diseases. These panels are
designed to identify if a couple has increased chances of giving
birth to a baby affected by a recessive condition.
Cancer: a somatic genomic disease
It is believed that a series of mutations at the somatic level
transforms a cell into a cancer cell. The specific path to
tumourogenesis can vary significantly between cancers with
similar histological diagnoses. What has therefore emerged in
cancer management is the recognition that histologically defined
tumours that were previously binned together in fact often
represent a heterogeneous group of diseases, each with a different
genomic profile. This recognition has informed an approach to
personalizing prognostication and treatment. For example, “HER2
status” of a breast cancer is routinely assessed with a test which
determines whether there is an up-regulation of the HER2 gene
within the cancer cells. This is done to guide treatment decisions.
The concept has been expanded into a multigene expression test
now commercially available that has clinical evidence validating
its ability to predict the likelihood of chemotherapy benefit as
well as recurrence in early-stage breast cancer.2

OBTAINING PROBABILISTIC ASSESSMENTS
The “multifactorial” model has been applied to clinical problems
ranging from spina bifida to cardiovascular disease. These
have rested largely as clinical diagnoses, and empiric data has
been used in their management and counselling. Genomics
research is starting to identify associations at the population
level between variants and multifactorial conditions. The hope
is that this is revealing susceptibility alleles, even if of low risk,
and that effectively interpreting the pattern of variants across an
individual’s genome could inform rational anticipatory care. This
is an area in which many are investing. Determining evidencebased practice regarding integration into the clinic of variants
shown in population studies to be associated with disease requires
further development.
Direct-to-consumer (DTC) companies have started
marketing analyses to the public using this approach. The
marketing sometimes leaves a lack of clarity as to whether
the testing is “recreational” or health related. Often there
are disclaimers related to potential medical applications.
Nevertheless, reports get brought into the health care system by
their owners seeking follow-up. The DTC products vary in their
approaches and analyses, and in their abilities to be independently
validated and replicated. Real care is required to determine what
kinds of genetic markers are being assessed, and the bases for the
interpretations.

ETHICAL CONSIDERATIONS
Many of the ethical issues related to integrating genomics
into clinical practice are routinely dealt with, at least in some
iteration, within other areas of medicine already. With genomics,
however, the vast scope and ready access of the information are
unprecedented. These may be the two factors contributing most
to the excitement and anxiety associated with genomics as it
evolves beside and within the health system. The World Health
Organization offers thoughtful discussion on issues such as
confidentiality, informed consent, discrimination, stigmatization,
and interests of third parties such as family members, governments,
insurance companies, law enforcement or scientific researchers as
they relate to genomics.3
How genomics will influence who has access to what in the
public health system going forward deserves proactive exploration
by Canadian physicians. Will those who purchase DTC services
disproportionately use the public system? Some have questioned
whether seeking interpretation of or confirmation of privately
purchased risk assessments, or related follow-up surveillance
within the public system is just. On the other hand, as anticipatory
health care applications of genomics become proven, how will
the promise for better preventative health through genomics be
realized for the broader population? Any proactive approach takes
an upfront investment. There will be a cost associated with the
finding of each actionable variant, and any preventative strategies
would require resources too. Our public system is not currently set
up for either on a large-scale basis, and will need some reorienting
if this is to be a reality for the population at large.

CONCLUSION
Genomics will contribute to the more “personalized” approach
to treatment, prevention, and patient safety that the population is
increasingly wanting and expecting. More and more evidencebased applications will become available, and will move this
science beyond the niche areas it is currently revolutionizing. The
medical community should be careful to recognize “recreational”
or partial risk assessments for what they are, as we await the soonanticipated more sophisticated broad risk assessment products.
REFERENCES
1.

2.

PHARMACOGENOMICS
Pharmacogenomics refers to the use of genome wide arrays or
variant profiles to identify genetic differences associated with
between-individual differences in responses to drugs. This includes
efficacy and side effects. This is a promising area in development,
and requires development of the knowledge translation aspects.
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Barriers to Safer Injection Practices Faced by
People Who Use Injection Drugs, in Vancouver
and Abbotsford, B.C.
Shannon Granta, BA; Tracy Tana, BMLSc; Alexis Crabtreeb, BA, MPH; Gareth Mercerb, BSc; Robert Horana, BSc;
Jane A. Buxtonc, MBBS, MRCGP, MHSc, FRCPC
Vancouver Fraser Medical Program 2013, UBC Faculty of Medicine, Vancouver, BC
Vancouver Fraser Medical Program, MD/PhD Program, UBC Faculty of Medicine, Vancouver, BC
c
UBC Faculty of Medicine, Vancouver, BC
a

b

ABSTRACT
Objective: Obstacles are often put in place to discourage users of injection drugs from using public facilities to inject. These include
frequent security patrols, locked washroom facilities, and blue lights designed to obstruct the visualization of veins. Unfortunately, these
interventions may have the unintended consequence of increasing the risks inherent to injecting drugs. We discuss these barriers and
argue that they should be addressed to mitigate risk.
Methods: We interviewed 18 individuals who were previous or current users of injection drugs, with the goal of discussing the placement
of blue lights in public washrooms and its impact on their ability to safely inject.
Results: Interviewees described the factors involved in selecting a location to inject. Factors that negatively influenced comfort tended
to increase the likelihood of missing veins and of the need for multiple tries. These factors included: person–related factors, such as the
presence of authority figures or uninvolved members of the public; environmental factors, such as the level of light and temperature; and
personal issues such as the depth, size, or condition of veins.
Conclusions: While harm reduction education and the discussion of intentional barriers to the safe use of injection drugs are certainly
beneficial, many physical and societal obstacles prevent users of injection drugs from using their preferred, often safer methods.
KEYWORDS: harm reduction, injection drug use, public injection

INTRODUCTION

T

he use of injection drugs is associated with numerous
harms beyond the physiologic and addictive effects of the
drugs themselves. These harms can be the physical effects,
such as abscess formation or bacterial introduction into blood,
resulting from rushed injections or injecting under situations in
which hygiene cannot be optimized.1-5 Certain harms, such as the
psychological and societal harms inherent in injecting in public
spaces, are often overlooked.6-10 The barriers that an individual
encounters in his or her attempt to find a safe place to inject may
significantly contribute to the likelihood of experiencing these
harms.4 These barriers may be publicly and privately employed
authority figures, such as police officers and security guards, or
other individuals whose presence discourages injection drug use,
including any member of the public. A person who injects drugs
may have difficulty accessing a vein, either due to environmental
Correspondence		
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constraints or significant previous drug use, resulting in an
increased risk of potential harms to the individual’s health.
Harm reduction is the principle and practice that, through the
use of various approaches, aims to reduce the potential negative
health, personal, and societal impacts, which may be the result
of any behaviour that can be deemed risky.11 Examples include
the enactment of laws prohibiting distracted driving, or education
surrounding safe sex practices. In the case of people who use
injection drugs, harm reduction can include: the provision of sterile
needles and other injection equipment; the availability of well–
lit and clean locations for safe injection; and the improvement
of accessibility to primary care for a historically underserved
population.11 One well–known harm reduction effort in the
Vancouver area is the opening of Insite, a supervised injection
site. Running counter to harm reduction principles, however, are
efforts that members of the public or business owners may use to
prevent the use of injection drugs in the vicinity of their buildings,
including the installation of blue lights in public washrooms to
make the visualization of veins more difficult.
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The data presented in this article were collected as part of a
study that aimed to assess the opinions and perceptions of people
who use injection drugs on the potential harms of installing blue
lights in public washrooms. During the course of qualitative data
analysis, the investigators noticed a series of patterns emerging
regarding criteria used by people who use injection drugs in
selecting injection locations, and the barriers they encounter in
attempting to inject in locations that are as safe and as comfortable
as possible. It was discovered that while many people who inject
drugs were aware of ways to mitigate the harms involved, these
methods were not always available or easy to access. In this paper
we discuss a number of reported barriers to safer injection, and
we argue that many of these barriers are avoidable and should
be addressed. These barriers result in unnecessary health risks
and complications for members of a population who also faces
significant challenges to accessing health care.

METHODS
The data for this analysis were collected during a series of semistructured interviews conducted between January and March of
2011. Interview participants were recruited based on the following
eligibility requirements: they had to be current or former users
of injection drugs; and they had to have an awareness of the
issue of blue lights in public washrooms, though participants
were not required to have personally experienced injecting in a
bathroom fitted with a blue light. Recruitment was done through
the Vancouver Area Network of Drug Users (VANDU) and the
B.C. Yukon Association of Drug War Survivors (BCYADWS,
Abbotsford Chapter), both of which are community advocacy
groups for people who use injection drugs in British Columbia,
Canada.
The interviews were approximately 30 minutes long and
were conducted by five medical students. The interviewers
referred to a previously agreed upon topic guide to structure the
interviews. Topics included the respondent’s history of intravenous
drug use, experiences of drug use in public locations, preferred
injection practices, and perceptions of the impacts of installing
blue lights in public washrooms. The participants provided written
informed consent at the beginning of each interview. Following
the interview, they were offered contact information for the study
principal investigator and for a counsellor whom they could
contact if they desired. Each of the participants was provided with
an honorarium following the conclusion of the interview as an
offer of appreciation of their time and for sharing their insights.
The interviews were digitally recorded and transcribed
verbatim. The results were analyzed using NVivo 9, qualitative
data analysis software, according to the analytic approach of
interpretive description.12 A series of concept categories were
identified and organized into themes. The initial three interviews
were coded by all five investigators to ensure that consensus could
be reached; subsequent interviews were coded individually by
the interviewer, based on the initial coding structure. Interviews
were conducted until data saturation had been reached, which
was the point at which no new themes emerged from the most
recent round of interviews. Data saturation was agreed upon by
the five interviewers following review of the coding reports.

Throughout the coding process, the interviewers met to discuss
the emerging themes and adjusted subsequent interviews to allow
for a more in-depth exploration of these concepts. The validity
of the interpretive description was checked by presenting initial
findings to members of the VANDU and BCYADWS boards and
incorporating their feedback into the final analyses.
Approval for this study was obtained from the Behavioural
Research Ethics Board of the University of British Columbia.

RESULTS
At the conclusion of the study, defined above as data saturation,
18 interviews had been conducted. All participants had used
injection drugs; eight were current injectors. All participants were
aware of the use of blue lights, although not all had an accurate
understanding of their purpose. Eight of the individuals were
interviewed in Abbotsford, and ten in Vancouver. Six women
and 12 men were interviewed, and both men and women were
represented at both sites.
In each interview, we explored how the participant selected
a location to inject. A majority of participants stated that privacy
was a main priority in their selection. Preferred physical locations
included the individual’s home and other indoor locations, such
as public washrooms. The indoors were considered ideal places in
that they provide warmth compared to the outdoors, where colder
temperatures often made for more difficulty accessing veins.
Indoor areas also provided privacy and protection from authority
figures such as police or security guards, whose presence could
mean drug confiscation or possible incarceration. Being indoors
could also ensure that other people, including uninvolved
members of the public, were not present; many participants
expressed concern with respect to being seen or judged by others.
Many of the participants stated that being outdoors also resulted
in rushed injections if other people were nearby or approached
the individual, which increases the likelihood of mistakes. Being
outdoors was also often accompanied by a lack of clean water for
injecting. One participant expressed his concerns about injecting
outside:
Well, yeah, the outdoors isn’t as good anymore.
There’s chances for getting arrested more. And it’s
too rushed because you’re thinking that the cops are
going to come and get you now and because it’s not
like it used to be. It used to be they wouldn’t bother
you too much. But now they might, so you want to get
it done. You can make mistakes and miss or whatever.
The other topics discussed with each of the participants included:
confidence in their injecting ability and the individual’s drug of
choice. The interviewees discussed numerous obstacles to safer
injecting, most of which were mentioned by multiple individuals.
The presence of authority figures, in particular the
police, was mentioned repeatedly during the interviews. Many
participants preferred not to inject in public areas such as alleys,
streets, and public washrooms due to the fear of police being
nearby. Security guards and bouncers were also cited as authority
figures who may become involved by confiscating drugs or using
aggressive force, such as spraying injectors with water. Many

UBCMJ | FEBRUARY 2013 4(2) | www.ubcmj.com

11

ACADEMICS
were also concerned about the possibility of jail time when the
police became involved. One individual stated that intervention
by the police had increased in recent years and that it was an
increasing cause of preferring to inject elsewhere. In addition
to avoidance of public injection, participants indicated that the
presence of authority figures resulted in rushed injections, which
increased the likelihood of making mistakes such as missing veins
and losing drugs.
The barriers mentioned in this paper primarily result from
the fact that finding a vein can be difficult in many circumstances
and that many factors can decrease the chance of doing so
successfully. Finding a vein can be difficult when the individual
is cold, which is one factor in preferentially selecting an indoor
location such as home. It can also be difficult when an individual
is dehydrated or, in the opinion of one participant, when injection
is attempted early in the morning. For some, small veins or veins
which are located deep in the arm are a significant problem,
an issue which is compounded by long–term drug use due to
“scarred” or “collapsed” veins, as described by a number of the
study participants. Small veins appear to be a more significant
problem in women, which many noted made female drug users
more vulnerable to the barriers mentioned here and to the risks
associated with a difficult injection. Each of these factors could
result in multiple attempts being required before an individual
could find a useable vein.
Some participants noted that they had the option of
employing others’ assistance with injecting, which was associated
with its own potential harms. The need for help can arise from
poor lighting, difficult–to–access veins, or fear of needles. One
participant stated that it was more often women who required
assistance because of the increased difficulty in accessing their
veins and stated that there will often be a fee associated with
getting assistance, such as a portion of the drug. One participant
explained the ease with which he can often find peers to help with
his injections:
I just live a couple blocks from here, and, you know,
most of the time I’m around my place. If I can’t get
it myself there’s usually somebody I can find to help
me to do it, you know, that can get it into this arm for
me or something.
Some interviewees described the difficulty of trying to inject
while they were still high, complicated by hallucinations or
tremors. One participant described his experience:
Well, I’ve been too high, and I couldn’t find the vein,
and I missed. Like, I went through it or beside it or
something, right. Mostly you go through it if you got
the small vein. And you go too straight down instead
of angled inside, like, you know, push it inside the
vein or go through it, right. I used to miss the odd
time, though, but not really. Usually I just pushed it in
once and it would flag itself.
Each of these issues posed a problem for those who wished to
inject at safe injection sites such as Insite because assisted injection
is prohibited by Health Canada guidelines, which prevents Insite
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staff from assisting clients with injecting. As a result, users were
often forced to find an alternative location to inject.

DISCUSSION
This study was designed to investigate the impact of the installation
of blue lights in public washrooms; however, in analyzing the
responses of the participants, we discovered that numerous other
factors played a significant part in preventing injection drug
users from being able to safely inject. These barriers to safety
had many potential results, such as infection, bleeding, and not
insignificantly, psychosocial stress, feelings of shame, and social
marginalization.7 It was clear that these barriers were not the
result of an oversight in knowledge. Each of the participants was
aware of aspects of harm reduction and addressed these directly
in their interviews. Many mentioned Insite, and stated that they
had previously gone there to inject. Most individuals mentioned
the importance of good lighting and the dangers of using
contaminated water or of injecting multiple times. In discussing
the above barriers with the interviewers, the participants as a
whole identified that these barriers were limitations to safety and
that the conditions under which they used injection drugs were
often less than ideal due to these factors. In this way, it was clear
that public information and individual counseling, while certainly
beneficial in raising awareness, are not sufficient to significantly
mitigate the majority of harms that users of injection drugs face.
In order to enable consistent adoption of harm reduction
practices, proponents and practitioners need to consider the
numerous barriers to safer injection encountered by people who
use injection drugs. As presented in this article, attempts to
dismantle these barriers cannot end with teaching individual users
of injection drugs about harm reduction practices. Previous studies
have noted that the relationship between public injecting and the
injecting environment is tightly bound, but that an insufficient
amount of research has been done regarding the nature of that
connection.4,6 We suggest that this study lends further credence to
the assertion that harm reduction should move to include societal
interventions and policy changes along with the already beneficial
practices of individual education. Advocating for more enabling
policing practices would reduce potential harms, as it has also
been previously noted that high levels of enforcement have been
shown to have negative health impacts due to reduced access
to sterile syringes and increased risky injection practices.4,11
Another effective strategy could be advocating for increasing
the availability and accessibility of locations to practice safer
injecting, as well as assisted injecting through peer interventions
such as the VANDU Injection Support Team.6 Increasing the
number of options in place would benefit a larger group of
injection drug users, as one harm reduction method used by one
individual may not be suitable for another. Advocating for more
enabling policing, increasing numbers and types of safe injecting
locations, continuing individual education, and increasing public
awareness will continue to open up options for people who use
injection drugs and begin to break down the barriers to increased
safety and mitigation of harm.
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Fever of Unknown Origin: A Clinical Approach
Fergus Toa, Bsc
a
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ABSTRACT
Fever of unknown origin (FUO) in the adult population remains a common challenge in clinical practice. Currently, a systematic
approach to working up an admitted patient includes a thorough history and physical exam. The most likely cause can then be assigned to
one of four broad categories: infection, inflammation, malignancy, or miscellaneous. These broader classes help guide initial diagnostic
tests and avoid unnecessary, more invasive procedures. Nevertheless, despite a thorough workup, as many as 30% of all FUO cases
are never solved. The current evidence points to a favourable prognosis for these cases and, thus, empiric treatment is generally not
recommended. This review aims to help clinicians understand the broad differential diagnosis of FUO, and provides a summary of the
current literature and evidence–based recommendations for working up FUO.
KEYWORDS: fever, unknown origin, infection, diagnosis

INTRODUCTION

ETIOLOGIES

evers of unknown origin (FUO) were first described in
1961 by Petersdorf and Beeson1, when the pair outlined
100 patients that presented with FUO. Their research is best
remembered for establishing the three criteria that define FUO.
First, a minimum measured temperature of 38.3ºC was required.
This eliminated the possibility of “habitual hyperthermia,” a
historical term used to describe a “chronic, moderate elevation
of the body temperature” not caused by pathology.2 Secondly, the
febrile states should occur on several occasions over a period of
at least three weeks. This eliminated self–limited entities such as
viral illness. Finally, a minimum of one week of investigations
was required to allow adequate time for test results to return.1
The modern definition of FUO is based on modifications
around these criteria. These adaptations take into account
four specific patient subtypes: classic, nosocomial, immune
deficient (neutropenic), and HIV–associated. As listed in Table
1, in addition to having a documented fever of 38.3ºC (some
clinicians may accept 38.0ºC), each category has a different set
of criteria and list of likely causes. Given this extensive list, a
systematic approach is crucial. This review aims to outline the
broad differential diagnosis of FUO and to provide a summary
of evidence–based recommendations for working up FUO. To do
so, this article will describe the etiologies of FUO, and provide
a clinical approach applicable to admitted patients that includes
pertinent aspects of history–taking, physical examination, and
diagnostic testing. Finally, it will discuss management when FUO
remains unsolved.

The differential diagnosis for FUO can be divided into four
suggested classes: infection, malignancy, collagen vascular
disease, and miscellaneous.3 Table 2 outlines the proportion each
class contributes, making use of the more general “inflammatory”
class, and provides the most common etiologies within each.
While Table 2 serves as a useful starting point, the clinician
must remember that FUO etiologies vary with demographics,
geography, and time.4 For example, with the advancement and
increased accessibility of both serologic investigations and
imaging modalities, the contributions of previously common
diseases have decreased through time. Rheumatoid arthritis,
systemic lupus erythematosus, and culture–positive infective
endocarditis are examples of historically prevalent causes of FUO3
which today, although still prevalent, are detected much earlier.
It should be noted, however, that modern infective endocarditis
causing FUO is usually secondary to culture-negative organisms
or organisms that remain difficult to detect with currently available
investigations.

F
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CLINICAL APPROACH
History
The majority of FUOs are atypical presentations of common
causes, such as those in Table 2.3,5 Accordingly, a thorough history
prevents ordering unneccessary tests in a shotgun approach, and
may even reveal the diagnosis. Highest yield questions include
asking about past medical history (e.g. recurrent TB, metastatic
cancer, Crohn’s disease), medications, family history (e.g.
Mediterranean familial disease), animal contact (e.g. psittacosis
from parakeet contact), sexual history (e.g. rectal abscesses from
anal penetration), and travel history (e.g. amoebiasis).3,7 Other
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social practices including drug use, unusual diet (e.g. unpasteurised
products), and environmental exposures may also be helpful.7 Less
helpful in history is the magnitude of the temperature readings,
the patterns of fever, and response to antipyretics. These areas are
not specific enough for diagnosis according to a study that looked
at 346 FUO patients admitted to the National Institute of Health.7
A thorough history as described above helps the clinician
decide whether the FUO etiology is due to infection, inflammation,
malignancy, or sources that fall into the miscellaneous category.8
Through the course of diagnostic work-up, repeat history should
be taken to ensure no potential clues are missed.5
Physical Exam
An adequate physical exam is one that looks at every system
for subtle clues, including full neurological, head and neck,
musculoskeletal, dermatological, and fundoscopic exams.
Changes in mental status, for example, may point to granulomatous
meningitis. A thorough head and neck exam should assess the
thyroid, oral cavity, temporal artery, and lymph nodes; this will
help to rule out thyroiditis, dental abscesses, temporal arteritis, and
lymphoma or tuberculosis, respectively.3 New cardiac murmurs
may point to infective endocarditis, and on dermatological exam,
stigmata of infective endocarditis should be ruled out. Increased
pigmentation should also be noted as it could indicate a late
presentation of Whipple’s disease, which is less commonly seen
in modern practice due to earlier detection.3
As fever can result from virtually any pathology in any of
the body’s systems, a full physical exam is always warranted.
Abnormalities should be noted as they may suggest a diagnosis
that would otherwise be missed. Two studies have shown that
up to 60% of abnormalities on physical exam have helped guide
diagnosis.3,8,13 Repeat exams should be conducted daily to ensure
new findings are noted.
Investigations
If clues from the history and physical exam point to a likely
diagnosis, initial investigations should be tailored around them.
For example, if an infectious cause is high on the clinician’s
differential, tests such as AFB cultures, smears for malaria, or
serology for VDRL, HIV, CMV, EBV, and ASO are useful starting
points.13 Investigations for malignancy may include peripheral
smears, serum protein electrophoresis, endoscopies, and bone
scans.13 Autoimmune connective tissue diseases should trigger
orders for antinuclear antibodies and rheumatoid factor.13 By
choosing the appropriate initial tests, a diagnosis can be reached
in up to a quarter of FUO.3
When faced with a history and physical exam that are not
helpful, the clinician should start with a basic set of tests to
guide further workup. No uniform set of investigations has been
established, but an appropriate group of tests should include
complete blood count, electrolytes, liver enzymes and function
tests, urinalysis, three blood cultures, rheumatologic markers
(ANA, ANCA, RF), HIV antibody, tuberculin skin test and a chest
x-ray.3,7
Further imaging with computer tomography (CT) of the
abdomen should only be done if initial assessments are suggestive

Table 1. Categories of Fevers of Unknown Origin. All FUOs require a measured
fever of at least 38.3ºC.5,6
Category

Criteria

Common Causes

Classic

• Duration of at least 3 weeks
• Evaluation of at least 3
outpatient appointments or 3
days in hospital

Infection, malignancy,
collagen vascular
disease

Nosocomial

• Hospitalized at least 24 hours
• Did not have a fever and
was not incubating one on
admission
• Evaluation of at least 3 days

Clostridium difficile
enterocolitis, druginduced, pulmonary
embolism, septic
thrombophlebitis,
sinusitis

Immune deficient
(neutropenic)

• Neutropenia (ANC < 500/
mm3)
• Evaluation of at least 3
days in

Opportunistic bacterial
infections and fungal
infections, herpes virus

HIV-associated

• Duration of at least 4 weeks
as outpatient or 3 days as
inpatient
• Confirmed HIV

Cytomegalovirus,
Mycobacterium
avium-intracellulare
complex, Pneumocystis
carinii pneumonia,
drug-induced, Kaposi’s
sarcoma, lymphoma

Table 2. Common causes of FUO5,6,11,12
Contribution

Most Common Diseases

Infection

Class

28%

Tuberculosis (especially extra-pulmonary)
Abscesses (intra-abdominal, pelvic, dental,
renal, perinephric)
Endocarditis
Osteomyelitis
Epstein-Barr virus mononucleosis
Cytomegalovirus
Cat scratch disease
Lyme disease
Prostatitis

Inflammatory

21%

Adult Still’s disease (adult juvenile
rheumatoid arthritis)
Polymyalgia rheumatica
Temporal arteritis
Rheumatoid arthritis (especially late onset)
Systemic lupus erythematosus
Inflammatory bowel disease

Malignancy

17%

Leukemia and lymphoma
Metastatic cancers
Renal cell carcinoma
Colon carcinoma
Hepatoma
Myelodysplastic syndromes
Pancreatic carcinoma
Sarcomas

Miscellaneous

15%

Drug-induced fever
Complications from cirrhosis
Factitious fever
Hepatitis (alcoholic, granulomatous, or
lupoid)
Deep venous thrombosis
Sarcoidosis
Mediterranean familial fever
Hyperthyroidism

No diagnosis at
time of discharge

19%
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of an abdominal cause or if the tests are not helpful in guiding
further workup. This is because many CT abdomen scans do
not lead to an actual diagnosis even when a lesion is noted.3 In
a prospective analysis, abnormalities on CT demonstrated more
false positives than true positives – 28% and 20%, respectively.6
Jumping to CT without just cause leads to unnecessary workup,
needless radiation exposure, and opens doors to further invasive
procedures such as laparatomies and biopsies.3
Further investigations, including imaging, biopsies, and
serology, should be guided by reassessment of history, physical
exam, and initial investigative results. As in the case of the CT
abdomen, the clinician must consider the diagnostic yield of each
test as well as its potential for false results.
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When FUO remains unsolved
Despite a diligent workup of FUO, as many as 30% of cases remain
unsolved at time of discharge.13 Clinicians are then faced with
the question of whether empiric treatment is necessary. In a study
looking at 199 cases of FUO, 61 patients (30%) were discharged
without a causal diagnosis. Thirty-one of these unsolved cases had
defervesced by the time of discharge. At 5–year follow-up, only 2
of the 61 patients had died secondary to the FUO,13 pointing to the
generally favourable prognosis of untreated FUO.
For this reason, there is little role for empiric treatment
of FUO. Current literature supports empiric treatment in only
three specific situations: cases suggestive of culture–negative
endocarditis, cryptic disseminated tuberculosis, and temporal
arteritis that jeopardizes vision.13

SUMMARY
FUO remains a common challenge in clinical practice. A
systematic approach to working up a patient includes a thorough
history and physical exam. The most likely cause can then be
assigned to one of four broad categories: infection, inflammation,
malignancy, or miscellaneous. These broader classes help guide
initial diagnostic tests and avoid unnecessary, more invasive
procedures. Nevertheless, despite a thorough workup, as many
as 30% of all FUO cases are never solved. The current evidence
points to a favourable prognosis for these cases and, thus, empiric
treatment is generally not recommended.
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ABSTRACT
Hemophagocytic lymphohistiocytosis (HLH) is a rare but life-threatening condition characterized by pathological immune activation
leading to extreme inflammation and organ damage including cytopenias, hepatitis, coagulopathy, and central nervous system damage. It
occurs most commonly in children, often as a familial disorder, and is very rare in adults, where it tends to be sporadic. Two exemplary
cases of adult HLH are presented here, illustrating the clinical features, treatment and natural history of this aggressive and often fatal
disease. A 21–year–old man presented with jaundice and fever and was found to have cytomegalovirus–triggered HLH. He responded
well to the HLH-2004 protocol and remains in remission. A 55–year–old woman presented with erythroderma and multi-organ failure
and was found to have HLH associated with an abnormal T cell population and low–titre Epstein-Barr virus. She died despite etoposide
(Etopophos)–based therapy. HLH should be considered in patients with persistent unexplained inflammation, cytopenias, hepatitis, and
coagulopathy. Serum ferritin is a useful screening test and hyperferritinemia >10,000 μg/L is thought to be specific for hemophagocytosis.
Tissue biopsy (bone marrow, lymph node or liver) to confirm hemophagocytosis is desirable, but hemophagocytosis is often a late
finding and is not necessary for the diagnosis of HLH. Once the diagnosis is confirmed, rapid initiation of chemo–immunotherapy is
required to induce remission.
KEYWORDS: hemophagocytosis lymphohistiocytosis, adult presentation, life-threatening, organ failure, diagnosis and treatment

INTRODUCTION

H

emophagocytic lymphohistiocytosis (HLH) is a rare
and frequently fatal syndrome of pathological immune
activation, characterized by unregulated histiocyte
proliferation and hypercytokinemia.1 This exaggerated immune
and inflammatory response can present with unexplained fever,
progressing to pancytopenia, elevated liver enzymes, multi-organ
failure, and death. The natural history and treatment of this disease
is best described in children, where historically, the median
survival for familial HLH was two months. However, in the past
20 years, prospective trials conducted by the Histiocyte Society
emphasizing early initiation of etoposide–based chemotherapy
and consolidative allogeneic stem cell transplants for high risk
patients have dramatically improved long–term survival by 5060%.2
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HLH is divided into primary (familial) and secondary subtypes.
Familial HLH is associated with autosomal recessive genetic
mutations and occurs primarily in children, although adult
cases have been reported.3 Secondary HLH is more common
in adults and is associated with predisposing and/or triggering
factors. Predisposing factors include primary or acquired
immunodeficiency, malignancy (particularly lymphoproliferative
disorders), and autoimmune disease. Known triggers include
infections, particularly Epstein-Barr virus (EBV), and medications
such as etanercept (Enbrel) and alemtuzumab (Campath)
(which ironically is also used to treat HLH). Viral-associated
hemophagocytic syndrome occurs most commonly with EBV,
although cytomegalovirus (CMV), human herpes virus 8 (HHV8),
HIV, and other viruses have been reported.4,5 Hemophagocytic
syndrome associated with systemic disease typically occurs in
patients with systemic lupus erythematosus or adult onset Still’s
disease and is seen less frequently in patients with rheumatoid
arthritis, polyarteritis nodosa, mixed connective tissue disease,
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pulmonary sarcoidosis, systemic sclerosis, Sjogren’s syndrome,
polymyositis, and dermatomyositis.6,7 This report describes two
cases of HLH in adults in order to illustrate the clinical features
and the importance of prompt diagnosis and therapy.

Table 1. Laboratory Findings of Two Cases of HLH.
Parameter

Case 1

Case 2

White blood cells

6.7 x 109/L

0.8 x 109/L

Neutrophils

4.8 x 109/L

0.2 x 109/L

CASE REPORT 1

Lymphocytes

1.4 x 109/L

0.7 x 109/L

A 21–year-old Filipino man presented with a 10–day history of
fever, headache and scleral icterus. He was previously healthy
and taking no regular medications. His family history was
unremarkable. The physical exam revealed a temperature of
40.7 °C and scleral icterus but was otherwise normal. His initial
bloodwork, summarized in Table 1, was most remarkable for a
ferritin level of >40,000 µg/L, along with elevated cholestatic
liver enzymes and lactate dehydrogenase (LDH) levels.
Bone marrow biopsy revealed florid hemophagocytosis,
and his CMV serology was consistent with acute infection (Table
1). MRI of the brain and lumbar puncture with cerebrospinal fluid
analysis showed no evidence of central nervous system (CNS)
disease. Genetic testing at the Cincinnati Children’s Hospital
for mutations in the genes associated with perforin-mediated
cytotoxicity, including PRF1 (perforin), UNC13D (munc13-4),
STX11 (syntaxin) or STXPB2 (munc18-2). RAB27A (involved
in Griscelli syndrome), as well as SH2D1A and BIRC4 (both
involved in X-linked lymphoproliferative disorder), revealed no
genetic abnormality. He was diagnosed with HLH, secondary to
an acute CMV infection.
This patient was started on the etoposide (Etopophos)
and dexamethasone (Apo-dexamethasone) as per the HLH2004 treatment protocol,8 and cyclosporine (Neoral) was
later added. He also received IV ganciclovir (Cytovene) and
prophylactic fluconazole (Apo-fluconazole) and trimethoprim–
sulfamethoxazole (Septra). He defervesced quickly and showed
no further systemic or neurological signs following the initiation
of etoposide (Etopophos). Once he finished the eight–week
initial therapy of the HLH-2004 protocol, he continued with
etoposide (Etopophos), dexamethasone (Apo-dexamethasone),
and valganciclovir (Valcyte) as per the continuation phase until
his ferritin normalized, CMV DNA was negative for one month,
and a repeat bone marrow biopsy showed marked improvement
with rare hemophagocytic activity. Natural killer cell and
cytotoxic T–lymphocyte function, and soluble IL2R and CD107A
degranulation assays were also normal. He remains in complete
remission one year after diagnosis.

Hemoglobin

150 g/L

81 g/L

“

This exaggerated immune
and inflammatory response
[that is HLH] can present with
unexplained fever progressing to
pancytopenia, elevated liver enzymes,
multi-organ failure, and death.
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Platelets

120 x 109/L

23 x 109/L

Ferritin

> 40000 mcg/L

> 40000 mcg/L

ALT

103 U/L

54 U/L

AST

144 U/L

383 U/L

ALP

226 U/L

206 U/L

GGT

478 U/L

39 U/L

LDH

783 U/L

3546 U/L

36 g/L

13 g/L

4.04 mmol/L

3.18 mmol/L

68 U/L

16 U/L

1.2

1.5

Albumin
Triglycerides
Total Bilirubin
INR
PTT

33 s

65 s

Fibrinogen

3.2 g/L

0.8 g/L

Creatinine

124 µmol/L

288 µmol/L

Urea

3.7 mmol/L

19 mmol/L

CMV IgM positive, IgG negative, PCR < 1000 copies/mL

EBV < 1000 copies/mL

Viral studies

CASE REPORT 2
A 55-year-old Caucasian female presented with a six-month
history of progressive fatigue, anorexia, and generalized
erythroderma. Her past medical history was unremarkable and she
was not taking any medications. She presented with a temperature
of 38.5 °C, a heart rate of 120/min, and an erythematous scaling
rash covering over 95% of her body surface area, with increased
scaling over her scalp and retention hyperkeratosis on her eyelids.
Her abdomen was soft and non-tender, with splenomegaly
palpable 3 cm below the costal margin. There was no peripheral
lymphadenopathy, and the rest of her physical exam was
unremarkable. Her initial bloodwork consisted of an elevated
ferritin and LDH level, pancytopenia, acute kidney injury,
hepatitis, and hypofibrinogenemia (Table 1).
Bone marrow biopsy and aspiration revealed
hemophagocytosis and marked lymphocytosis (61%, reference
range <20%) with abnormal immunophenotype (CD2+/c3+/s3/4+//5+/7-/8-/56-), although polymerase chain reaction (PCR) did
not confirm a clonal T cell population. Skin biopsy did not reveal
any findings diagnostic of cutaneous HLH or T cell lymphoma.
CMV DNA was undetectable, and EBV DNA was < 1000 copies/
mL. She was diagnosed with HLH and T cell lymphoma with
cutaneous involvement was suspected. According to the HLH2004 treatment protocol, she was started on etoposide (Etopophos)
140 mg IV administered twice weekly (75 mg/m2, 50% reduced
for renal impairment) and dexamethasone (Apo-dexamethasone)
40 mg orally daily. She also began intermittent hemodialysis for
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her acute kidney injury, likely secondary acute tubular necrosis
and tumour lysis. Over the next few days, she had a clinical and
laboratory response, with improvement in her skin and declining
LDH (1240 U/L) and ferritin (18,136 ug/L) levels. However,
despite ongoing broad-spectrum antibacterial and antifungal
therapy, she developed refractory tachycardia and distributive
shock ten days after admission. An abdominal CT revealed
extensive small bowel thickening consistent with enterocolitis.
She was managed with comfort care and ultimately succumbed
to her disease.

CONCLUSION
HLH occurs from the uncontrolled activation of T cells and
macrophages, resulting in the consumption and apoptosis of
various hematologic cell lines. Most of our understanding of the
diagnosis and treatment of HLH is from the pediatric literature.
This is an important caveat when applying “standard” diagnostic
and therapeutic principles to the adult population, where
prospective studies of this rare condition are non-existent. As
defined by the Histiocyte Society, the diagnosis of HLH typically
requires five or more clinical criteria (Table 2).8
The workup for HLH includes a complete blood count and
differential, renal function tests, liver enzymes and liver function
tests, fasting triglycerides, international normalized ratio, partial
thromboplastin time, fibrinogen, and ferritin. Elevated ferritin
levels (>10,000 ug/L) are reported to be 90% sensitive and 96
% specific for HLH in children,9 although this has not been
validated in adults. Obtaining bone marrow, spleen, liver, or
lymph node specimens to examine for tissue hemophagocytosis
should be strongly considered, but this is often a late feature and
is not necessary for the diagnosis of HLH (Table 2). Hepatic
manifestations of HLH include a moderate increase in serum
transaminases, pronounced cholestasis, raised serum bilirubin,
and decreased serum albumin and coagulation factors.10 Liver
biopsy tends to be non–specific with the proliferation of non–
neoplastic macrophages. Investigations for secondary triggers
of HLH include viral investigations (particularly EBV, HIV and
CMV), and investigations for malignancy as clinically indicated.
Molecular studies for HLH can be done at specialized centers
such as the Cincinnati Children’s Hospital and include mutations
in perforin (PRF), Munc 13-4 (UNC13D), syntaxin 11 (STX11),
and others.
Table 2. Diagnostic Guidelines for HLH (adapted from Histiocyte Society). Diagnosis can be based on molecular findings or fulfillment of diagnostic criteria.
1) Molecular diagnosis consistent with HLH: pathologic mutations of PRF1,
UNC13D, Munc18-2, Rab27a, STX11, SH2D1A, or BIRC4
2) Diagnostic criteria for HLH fulfilled (5 out of 8 criteria below)
• Fever
• Splenomegaly
• Cytopenias affecting > 1 line (Hb < 90 g/L, plts < 100 giga/L, PMNs <
1.0 giga/L)
• Fasting triglycerides > 2.65 g/L or fibrinogen < 1.5 g/L
• Hemophagocytosis in bone marrow, spleen, lymph nodes, or liver*
• Low or absent NK cell activity
• Ferritin > 500 μg/L
• Elevated soluble CD25 (aka soluble IL-2 receptor)

SOAP Note (Case 1)
Subjective
• 21–year–old male presenting with a 10–day history of fever, headache, and
scleral icterus
Objective
• Temp 40.7 °C, scleral icterus; otherwise unremarkable physical exam
• Initial bloodwork: elevated ferritin level (> 40,000 µg/L), normal CBC and
differential
• Mildly elevated liver enzymes (cholestatic), creatinine, and LDH levels
• Bone marrow biopsy revealed hemophagocytosis; CMV IgM serology positive
Assessment
• Hemophagocytic lymphohistiocytosis, triggered by acute CMV infection
Plan
• Etoposide (Etopophos) and dexamethasone (Apo-dexamethasone), then
cyclosporine (Neoral) (HLH–2004 Treatment Protocol)
• Ganciclovir (Cytovene) for CMV, fluconazole (Apo-fluconazole) and
trimethoprim-sulfamethoxazole (Septra) for prophylaxis
• Continuation phase of therapy; patient remains in remission one year after
diagnosis
SOAP Note (Case 2)
Subjective
• 55–year–old female presenting with six-month history of progressive fatigue,
anorexia, and generalized erythroderma
Objective
•Temp 38.5°C with tachycardia, generalized erythematous scaling rash, and
splenomegalyam
• Initial bloodwork: elevated ferritin level (> 40,000 µg/L), pancytopenia
• Elevated liver enzymes (mixed), significantly elevated creatinine and LDH
levels
• Bone marrow biopsy revealed hemophagocytosis with marked lymphocytosis
Assessment
• Hemophagocytic lymphohistiocytosis, with suspected T cell lymphoma
Plan
• Etoposide (Etopophos) and dexamethasone (Apo-dexamethasone) (HLH–
2004 Treatment Protocol)
• Hemodialysis for acute kidney injury
• Managed with comfort care and ultimately succumbed to her disease

The HLH treatment protocols involve early administration of
chemotherapy (i.e. etoposide (Etopophos)) and dexamethasone
(Apo-dexamethasone), with dose adjustment for patients with
renal failure.8 Cyclosporine (Neoral) is part of the protocol,
but is often withheld until the patient’s clinical status and renal
function improve.8 Patients with viral-associated hemophagocytic
syndrome should receive appropriate anti–viral therapy such as
ganciclovir (Cytovene) for CMV. Other interventions include
intrathecal therapy with methotrexate (Trexall) and prednisolone
(Apo-prednisone) in patients with evidence of CNS disease, as
well as supportive therapy with antimicrobial prophylaxis and
intravenous immunoglobulins (IVIg).5,8 Rituximab (Rituxan), an
anti–CD20 monoclonal antibody, has been used to suppress EBV–
infected B cells in HLH. Initial treatment is given for eight weeks,
and patients with persistent disease or an underlying genetic

UBCMJ | FEBRUARY 2013 4(2) | www.ubcmj.com

19

,$

UBC

0



UBC MEDICAL JOURNAL SUBMISSION GUIDELINES

$/

P-




5

6 , 7 < 2
9(5

2/80%

/ - 2 8 5 1

1,

+&

,&$

8

,6

('

)%

,7

6,1

&(

 



T

he University of British Columbia Medical Journal (UBCMJ) is a student-run academic journal with a goal to engage students in
dialogue in medicine. Our scope ranges from original research and review articles in medicine to medical trends, clinical reports,
elective reports, and commentaries on the principles and practice of medicine. We strive to maintain a high level of integrity
and accuracy in our work, to encourage collaborative production and cross-disciplinary communication, and to stimulate critical and
independent thinking.

SUBMISSION GUIDELINES

Tables, Figures, and Graphics

Articles are submitted online (http://ojs.library.ubc.ca/index.
php/ubcmj) via our online submissions system, OJS. Please refer
to the complete online version of the UBCMJ Guide to Authors
which can be found at www.ubcmj.com.

AUTHOR ELIGIBILITY

Authors must acknowledge and declare any sources of funding or
potential conflicting interest, such as receiving funds or fees by,
or holding stocks and benefiting financially from, an organization
that may profit or lose through publication of the submitted paper.

FORMATTING CRITERIA

Formatting should conform strictly with the ICMJE Uniform
Requirements for Manuscripts Submitted to Biomedical Journals
(http://www.download.thelancet.com/flatcontentassets/authors/
icmje.pdf), also known as the Vancouver Style. Manuscripts
should be written in clear, grammatical English, with 12-point
font and double-spaced formatting. Manuscript pages must be
numbered consecutively with the title page constituting page 1 and
include continuous line numbers. All identifying information from
the manuscript must be removed.
All articles should be submitted by the primary author
and should contain the following:

Cover Letter

All submissions should be accompanied with a cover letter
including complete correspondence information for the primary
author. Please see www.ubcmj.com for full details.

Manuscript

No author identifying information should appear in any place
within the manuscript. Identifying information may compromise
the peer review process. Author information appearing anywhere
in the manuscript may cause the manuscript to be returned for
further editing.

Abstract

The abstract should provide a comprehensive, accessible
summary of the material presented in the article and should avoid
abbreviations. All submissions require abstracts with the exception
of News, Letters to the Editor, and Research Letters.  

Word Limits

Please refer to the UBCMJ Guide to Authors found www.ubcmj.
com for specific word limits for each section.
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Authors are responsible for obtaining permission to use any tables,
illustrations, or figures adapted from other sources. Tables may
be included at the end of the manuscript or as separate files. All
tables and figures must be accompanied by a number as referenced
in the text, title and caption, and should explain all abbreviations
used. Please refer to www.ubcmj.com for detailed instructions.

References

Authors are responsible for the accuracy of references cited within
the manuscript. References should follow the order in which they
appear in the text. References must adhere to the Vancouver style.
More details can be found at www.ubcmj.com.

SPECIFIC SUBMISSION CRITERIA
Academic Research

Research articles report student-driven research projects and
succinctly describe findings in a manner appropriate for a general
medical audience. The articles should place findings in the context
of current literature in their respective disciplines. Please contact
academic@ubcmj.com for more information.
Full Length Articles should be divided into the subheadings
Introduction, Materials and Methods, Results, Discussion,
Acknowledgements (if any), References, Disclaimers (if any).
Each full length article must include a structured abstract and
keywords.
Research Letters summarize research of a shorter length and
depth. These do not require extensive elaborations regarding
methods or results. No abstract is required for research letters.
Disclosure Agreements
If you acknowledge anyone for a contribution that goes beyond
administrative assistance, you must obtain written permission
from that person to publish his or her name. Please refer to www.
ubcmj.com for more information.

Reviews

Reviews provide an overview of a body of scientific work or a
medical trend. Reviews may outline a current medical issue
or give insight into the principles of practice of a clinical field.
Authors may choose to review the etiology, diagnosis, treatment,
or epidemiology of a specific disease. Articles may also provide
a survey of literature dealing with philosophy or social sciences.
Please contact reviews@ubcmj.com for more information.
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Global Health

Case and Elective Reports

1.

Patient consent
Submissions must include consent from the patient in order to be
considered for publication. A copy of the written consent obtained
from the patient must accompany the submission.

This section deals with specific experiences or issues in global
health; these generally fit into the WHO definition of global health
as “the health of populations in a global context that transcends the
perspectives and concerns of individual nations.” Articles should
reflect on current or historical issues of international relevance.
Articles should correspond to one of the following formats:

2.
3.

Editorials are well-researched submissions that outline a
current or historical global health issue or expose and explore
aspects of global health.
Reflections are subjective, anecdotal pieces of personal insight
upon a global health related issue.
Dispatches are brief articles that offer a perspective on a
specific global health experience.

Please contact global.health@ubcmj.com for more information.

News and Letters

Abstracts are not required for News and Letters submissions.
There are two main types of submissions:
1.
2.

UBCMJ looks for breaking news within the medical
community.
Letters to the Editor are meant for readers to express their
opinion in response to any articles published in past issues of
the UBCMJ.

Case Reports describe notable clinical encounters with patients in
a public health setting. The case should provide a relevant teaching
point for medical students.

SOAP note
In addition to the standard submission criteria, case reports are
strongly encouraged to include a brief inset summarizing the
findings in the form of a standard medical history SOAP note
(Subjective, Objective, Assessment, Plan).
Elective Reports aim to increase student exposure to a variety of
medical specialties and training opportunities both locally and
internationally. Reports give a specific description of the scope of a
practice in a medical specialty and/or training program and recall a
student’s impressions and reflections during and upon completion
of the elective. They should highlight the student’s clinical
experiences and the unique features offered by the program.
Examples of Elective Reports can be found at the Lancet Student
(http://www.thelancetstudent.com/category/electives/).
Please contact reports@ubcmj.com for more information.

For submitting a news lead or for writing assignments, please
contact news@ubcmj.com for more information.

Commentaries

The aim of this section is to provide a platform for intellectual
dialogue on topics relevant to the study and practice of medicine.
Articles submitted to this section should correspond to one of the
following descriptions. An abstract is required.
1.
2.
3.

Subjective pieces relevant to medical studies, life as a future
physician, or the current social context of medicine.
An article that highlights the significance of an interesting
research study or area from a clinical perspective.
Book Reports are brief reports that feature a non-fiction or
fiction work and explain its significance and context in the
practice and study of medicine.

Please contact commentaries@ubcmj.com for more information.

Careers

Career pieces discuss issues of interest to medical students related
to professional development. Pieces can present a biographical
look at the life of a prominent physician through interview, discuss
the residency application process and specialty selection, or other
related topics of interest.

The UBCMJ provides many options for
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abnormality (primary HLH) should go on to continuation therapy
as a bridge to allogeneic stem cell transplantation. In patients with
poor performance status and multi–organ dysfunction, palliation
is reasonable.11

REFERENCES
1.

Jordan MB, Allen CE, Weitzman S, Filipovich AH, McClain KL.
How I treat hemophagocytic lymphohistiocytosis. Blood. 2011 Oct
13;118(15):4041-52.
2. Trottestam H, Horne A, Arico M, Egeler RM, Filipovich AH, Gadner H,
et al. Chemoimmunotherapy for hemophagocytic lymphohistiocytosis:
long-term results of the HLH-94 treatment protocol. Blood. 2011 Oct
27;118(17):4577-84.
3. Arico M, Janka G, Fischer A, Henter JI, Blanche S, Elinder G, et al.
Hemophagocytic lymphohistiocytosis. Report of 122 children from
the International Registry. FHL Study Group of the Histiocyte Society.
Leukemia. 1996 Feb;10(2):197-203.
4. McClain K, Gehrz R, Grierson H, Purtilo D, Filipovich A. Virusassociated histiocytic proliferations in children. Frequent association
with Epstein-Barr virus and congenital or acquired immunodeficiencies.
Am J Pediatr Hematol Oncol. 1988 Fall;10(3):196-205.
5. Maakaroun NR, Moanna A, Jacob JT, Albrecht H. Viral infections
associated with haemophagocytic syndrome. Rev Med Virol. 2010
Mar;20(2):93-105.
6. Dhote R, Simon J, Papo T, Detournay B, Sailler L, Andre MH, et al.
Reactive hemophagocytic syndrome in adult systemic disease: report
of twenty-six cases and literature review. Arthritis Rheum. 2003 Oct
15;49(5):633-9.
7. Fukaya S, Yasuda S, Hashimoto T, Oku K, Kataoka H, Horita T, et
al. Clinical features of haemophagocytic syndrome in patients with
systemic autoimmune diseases: analysis of 30 cases. Rheumatology
(Oxford). 2008 Nov;47(11):1686-91.
8. Henter JI, Horne A, Arico M, Egeler RM, Filipovich AH, Imashuku
S, et al. HLH-2004: Diagnostic and therapeutic guidelines for
hemophagocytic lymphohistiocytosis. Pediatr Blood Cancer. 2007
Feb;48(2):124-31.
9. Allen CE, Yu X, Kozinetz CA, McClain KL. Highly elevated ferritin
levels and the diagnosis of hemophagocytic lymphohistiocytosis.
Pediatr Blood Cancer. 2008 Jun;50(6):1227-35.
10. de Kerguenec C, Hillaire S, Molinie V, Gardin C, Degott C, Erlinger S,
et al. Hepatic manifestations of hemophagocytic syndrome: a study of
30 cases. Am J Gastroenterol. 2001 Mar;96(3):852-7.
11. Takahashi N, Chubachi A, Kume M, Hatano Y, Komatsuda A, Kawabata
Y, et al. A clinical analysis of 52 adult patients with hemophagocytic
syndrome: the prognostic significance of the underlying diseases. Int J
Hematol. 2001 Aug;74(2):209-13.

22

UBCMJ | FEBRUARY 2013 4(2) | www.ubcmj.com

GLOBAL HEALTH

A Guide for Navigating India for Future Global
Health Teams
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ABSTRACT
Each year, teams of medical students leave British Columbia to take part in Global Health Initiative (GHI) projects. I was in Uttarakhand,
India with three other medical students this summer. We experienced several challenges while there, particularly during a 3–day “Train
the Trainers” (TTT) workshop where I taught first aid to non–governmental organization (NGO) volunteers. The difficulties I overcame
during the first aid course reflected the challenges to be faced by any Western team travelling in India. Hopefully my experiences
can help prepare future GHI teams travelling to similar areas. It should be noted that though the following stories are told from my
perspective, the work done was collaborative in nature.
KEYWORDS: global health, education, India

T

his summer I took part in a Global Health Initiative
(GHI) project in India with three other medical students
from UBC. During our first month we held educational
workshops for local women and children with non–governmental
organization (NGO) volunteers in rural India. At the end of the
month, our team met in a central town to carry out a three-day
“Train the Trainers” (TTT) workshop on first aid, for which I am a
certified trainer. Events during the preparation and implementation
of the workshop highlighted cultural difficulties we had been
facing since we first arrived in India. Challenges arising from
our Western expectations were exaggerated because I approached
the first aid course the same way I would have in Canada. While
no amount of training could have fully prepared us for what we
experienced, hopefully stories about our difficulties will alert
future GHI teams travelling to India about the limited availability
of resources; the requirement for flexible expectations; the
limitations due to language; the meaning of “flexible time”; the
inevitability of personal health issues; and the joy of dance and
song.
One week before the workshop, we had a conversation
with the leaders of the NGOs, Saanvi and Arjun,* about their
expectations. Together we created a lesson plan that included
all topics they wanted covered while following the Lifesaving
Society of Canada requirements as closely as possible. Of the
three days we were to spend in the workshop, about two and a half
were to be focused around first aid instruction. And so I started
to prepare.
Resources were scarce. The day before the workshop began
I wandered through the main market, dense with tailors, fabric
Correspondence
Jesse Ory, ory.jesse@gmail.com

“

I emptied the available stock of
stuffed dolls from three stores to
have enough to teach infant CPR.

stores, spice and vegetable vendors, and typical, scaled–down
convenience stores. With no portable defibrillators or compressible
mannequins, I had to use what was available: saris for triangular
bandages, size 7.5 surgical gloves, and acetylsalicylic acid
(Aspirin) and nitroglycerin (no prescription needed) from the
chemist to teach about treating bleeds and heart attacks. I emptied
the available stock of stuffed dolls from three stores to have
enough to teach infant CPR. Towels and sheets from the hotels
served as makeshift splints and emergency carry blankets, and a
plastic syringe was used for simulated scenarios. This equipment
was not quite to Canadian standards, but it would have to do.
Having flexible expectations had been important throughout the
trip and was necessary here, even before the course started.
Aside from equipment, the planning phase of the workshop
was no different than what we would have expected in Canada.
The TTT workshop began with a brief introduction with some
icebreakers for the 23 attendees in the room. Following this was
our first cultural–social challenge. Saanvi and Arjun, with whom
we had met twice previously to plan the workshop, asked the
volunteers, “What would you like to learn in this workshop?”
To involve their volunteers, Saanvi and Arjun were starting the
planning from scratch.
For ten minutes, the volunteers proceeded to name topics
of interest, none of which included first aid. Interesting medical
conditions, nutritional advice, ideas for games, and many other
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Photograph 1: An NGO volunteer practicing CPR. Photo credit to Charlie
Walsh.

suggestions that we hadn’t planned for were discussed, with the
implication that we would be teaching whatever was brainstormed
at that time. What’s more, neither Saanvi nor Arjun attempted to
guide the discussion towards the things we had already planned.
All we could do was hope that the group ended up suggesting
something on our lesson plan.
And they did. One of the volunteers mentioned that she
would like to learn about snake bites. In my panic, I jumped on
that suggestion and desperately asked the group if they wanted to
learn about that and more. I suggested the full gamut of first aid
instructing because I was a first aid instructor from Canada. To
our collective relief, they embraced my suggestion. With that, for
the next 20 hours our team was able to actually follow through
with what we had planned to do.
Up until this point in our trip to India, we had constantly been
exposed to the need for having flexible expectations. Whether it
was our departure time in the morning or the day’s destination,
planned activities changed constantly, and we had begun to get
used to it. However, the Western addiction to plans overcame us
in this instance, as I completely expected the workshop to happen
without a hitch. It was a lesson we were being reminded of up
until our last day in India.
The impact of having to work through translation created
challenges that required adjustments to the instruction techniques.
Teaching the concept of agonal breathing via a translator was
nearly impossible. Perfecting the technique of opening the airway
with a head–tilt jaw–lift took four times longer than anticipated.
Usually I ask my students to verbalize their steps to test their
confidence. However, imagine 13 students, shouting instructions
on how to call 911 (101 in India) in Hindi to an imaginary
bystander, all at once. Clearly, I needed to adjust my technique.
I had assumed a translator would remove all confusion from
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the sessions. Upon reflection, though, when “translators” were
provided at any point in our trip, they were seldom fully fluent in
English. This difficulty was exacerbated when we were teaching a
topic with which they were unfamiliar (like first aid). Regardless
of the preparations taken, language was always an issue for us
and will be for any other teams. Once we realized this, making
adjustments to instruction with respect to speed, body language,
and vocabulary helped immensely.
By the second day, I realized that hands-on skills were
much easier to translate. Teaching about responding to drowning
emergencies in a very dry room (save for the occasional chai) or
the theory behind contralateral paralysis in stroke patients wasn’t
creating large returns on my instruction. The Heimlich maneuver,
infant CPR, emergency splints, slings, and carries, on the other
hand, were picked up almost as quickly as if the course was taught
in Canada. Flexibility, again, was pertinent.
Throughout all this, the cultural challenge of working in
“flexible time” pervaded. I quickly realized that a 16–hour course
in Canada with English speakers takes at least 24 hours in India.
This isn’t exclusively due to the translation. A local told us that
“flexible time” is an endearing and frustrating concept in India.
Thankfully, we experienced this the minute we landed in Delhi,
so we were able to take it in stride. We knew that a set 900h
start time could easily mean 1030h. The hour for lunch would
reasonably stretch to two. The timing of the class only worked
because I practiced the lessons about flexibility that I’d learned in
the previous month.
Then there was the “intestinal challenge.” By the third day, I
was teaching while on an inappropriately large regimen of bismuth
subsalicylate (Pepto-bismol) and loperamide (Immodium). Taken
to prevent any interruptions in the class, it is one thing that every
traveler to India should factor into their schedule. With regards
to diarrhea, travel doctors told me, “It’s not if, it’s when.” The
sooner you realize that your bowels can control your schedule
while travelling, the quicker you will be able to adapt when they
do.
A cultural difference that turned out to be a cultural joy
transpired at the end of each meeting day, when we wrapped up in
true Indian fashion: with entertainment. For one hour to conclude

Photograph 2: Jesse Ory demonstrating opening the airway on another team
member, Nicole Perkes. Photo credit to Charlie Walsh.
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each day, all 23 NGO volunteers and the NGO heads participated in
song and dance. Beginning without any preamble or questioning,
everyone formed a circle and proceeded to spontaneously sing
songs. And, in random but thorough sequence, every member of
the group—even the NGO heads—was encouraged and insisted
upon entering the circle to dance solo for the amusement and
enjoyment of the rest. Thankfully two other men who knew how
to dance accompanied me, and my awkwardness and inability to
gracefully move my hands were excused. We were lucky to have
been forewarned about the singing and so had prepared two or
three songs of our own to contribute. This is the one thing that can
be prepared for, so take heed! Any foreigners who travel to India
will find themselves sorely removed from festivities unless they
have something in their back pocket that they can perform.
In light of the cultural and social differences we faced
during the three days, the course was a success. Only by being
flexible with translation and time and releasing our Western
grip on expectations were we able to truly enjoy the experience.

For future teams, this shift in mindset is essential to functioning
abroad. Each individual must accept that everything will be slow.
Language will be a barrier. Resources will be scarce. Plans will
change, and expectations must be put aside. Entertainment as a
unifier will be an essential element of group bonding. These are
the skills and realizations that took us months to hone, and despite
our shortcomings illustrated above, the first aid course achieved
its goals. We were able to change some misconceptions and had a
chance to experience the unique qualities India offers foreigners
before returning home.
*Names have been changed for this article.
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ABSTRACT
Future climate change is predicted to have a devastating effect on human health, with attributable morbidity and mortality already
occurring. Climate-sensitive diseases such as malnutrition, diarrhea, vector-borne illnesses, and cardiovascular and respiratory disease
are projected to increase, mainly in populations with an already high disease burden. Ironically, those who are most vulnerable are those
who contribute the least to global greenhouse gas emissions. As health care professionals we can serve a unique role in national and
international climate change policy and reduce emissions by promoting lifestyle choices that co-benefit health.
KEYWORDS: climate change, environmental health, global health, climate-sensitive diseases

INTRODUCTION

I

n 2009, climate change was declared the biggest global health
threat of the 21st century.1 A startling statement, especially
since it didn’t arise from some left-wing blog post, but from
one of the grails of peer-reviewed medicine. For me, this was a big
moment—I expected that the health community would embrace
the challenge and become a leader in climate change advocacy.
Naively optimistic, no? After two years of medical school, I chose
to supplement my non-existent training through an internship with
the Climate Change and Human Health team at the World Health
Organization. I was quickly humbled by my lack of appreciation
of how a changing climate permeates throughout human life, and
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the real scale of the problem. I provide here a synopsis of what I
have learned: the global health effects of climate change and what
we as future health care professionals can do about it. Hopefully,
it will be enough to raise your temperature a few degrees.
Addressing the Elephant
To begin, a big question needs to be answered: is climate change
real? The Intergovernmental Panel on Climate Change (IPCC),
which draws expertise from thousands of scientists from nearly
200 countries, states that ‘climate change is unequivocal’ and that
most of the warming seen since 1950 is due to greenhouse gases
from human activities.2 This verdict is echoed in the scientific
community by all major environmental-science bodies in the
USA and Canada, and the vast majority of peer-reviewed articles
on climate change.3 Public perception, while often shown as
polarized in the media, also reflects this viewpoint: a 2012 study
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found only 2% of Canadians do not believe that climate change
is occurring.4 If there were this much evidence and support for
any medical treatment or procedure, it would be malpractice to
deny it.
The Health Effects of Climate Change
With that out of the way, let’s move on to what matters to us—how
climate change is a threat to health. In the last 20 years, climate
change has been estimated to cause over 150,000 deaths, or a loss
of over 5.5 million disability adjusted life years, annually.5 By
altering environmental conditions, numerous different pressures

Figure 1. The environmental and resulting health effects of climate change.6

are placed on human health, a relationship that is summarized in
Figure 1. The causes for this excess morbidity and mortality can
be separated into two categories: direct effects (extreme weather
events, heat waves), and indirect effects (vector-borne diseases,
diarrheal disease, malnutrition).
Extreme weather events
In the last decade, over 2.5 billion people have been affected by
weather-related disasters.7 Since the 1970’s, the frequency of
heavy precipitation events, the intensity and length of droughts,
the number of people affected by coastal flooding, and the intensity
of cyclone events has increased—trends attributed by the IPCC to
anthropogenic causes which are expected to continue.2
Heat waves
With a rising global temperature and greater climactic variability,
the frequency and intensity of heat waves has increased
worldwide.2 As recent examples, the extreme heat waves in
Southern USA in 2011 and Europe in 2010 are statistically very
likely to be a consequence of global warming,8 and contributed
to a $5.2 billion loss in crop and livestock in Texas9 and 11,000
deaths in Moscow alone.10
Vector-borne diseases
The vectors and pathogens of vector-borne diseases are intrinsically
affected by climate. To a certain threshold, vector and pathogen
range and prevalence will increase with warmer temperatures.11
The prevalence of malaria, which causes 200 million disease
cases per year,12 has increased in African highlands where cooler
temperatures previously kept transmission low.13 Projections of
malarial spread by 2050 include the southern United States and
southern Europe.14 Dengue fever prevalence has risen rapidly in
the past 40 years, and climate projections place an additional 2
billion people at risk by 2080.15 Closer to home, the prevalence
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of Lyme disease is predicted to increase in Canada, especially in
southern BC and Ontario.16
Diarrheal disease
Diarrheal disease kills 1.5 million children every year,17 and is
highly climate-sensitive in areas with inadequate water and
sanitation systems. In Lima, Peru, rates were found to be 55%
higher during an El Niño summer (~3 degrees warmer), and
significantly correlated to temperature.18 As well, floods and
droughts will increase water-borne illness rates by disrupting and
depleting safe drinking water.1
Malnutrition
Most of the disease burden
attributed to climate change is
through the negative impact
of increased temperatures
and precipitation changes on
crop yields and food security.5
Nearly 1 billion people do not
have adequate food sources,19
and 3.9 million child and
maternal deaths are due to
undernutrition each year.20
Through the loss of livelihood
and farm assets, decreased crop yields, and desertification, climate
change has the potential to increase the number of people facing
food insecurity by 25% before 2080.21
Vulnerability and Equity
For all the diseases listed, most of the burden will be borne by those
who contribute least to the crisis. A nearly inverse relationship
exists between greenhouse gas emissions by country and health
consequences (Figure 2).
This irony is not because climate change only impacts select
areas; it is due to the discrepancies in socioeconomic systems,
resilience, and pre-existing vulnerabilities. For example, while the
2011 US heat event and drought had a high economic cost, human
health effects were minimal. Conversely, similar agricultural
losses in a less-food-secure area can produce devastating results:

Figure 2. Greenhouse gas emission by country (A) compared to relative
mortality attributed to climate change (B).22
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Future climate change is predicted to
have a devastating effect on human
health, with attributable morbidity
and mortality already occurring.

the 2011 East African drought killed tens of thousands, and a
quarter of a million people faced famine.23

changes in the near future.2 At the least, we must prepare for the
effects on health—at home, by worsened heat waves and emerging
pathogens such as C. gattii,28 and globally, by the exacerbation of
diseases with an already massive disease burden and worsening
social inequity. Better yet, we can face the challenge of our
generation and get a little fired up.
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ABSTRACT
Five Island Medical Program students from across three years collaborated with local physicians on a UBC Summer Student Internship
Project about evidence–based clinical diagnosis. This is the use of manoeuvres that have been objectively proven to increase or decrease
the likelihood that a patient has a given disease, a topic on which we created short educational clinical skills videos. The videos use the
examples of appendicitis and congestive heart failure to explain how using evidence–based clinical diagnosis can be easy and effective.
Our experiences led us to reflect on the current clinical teaching in contemporary medical education. It is our opinion that this important
area is on the verge of becoming mainstream in medical education.
KEYWORDS: summer, evidence, physical, videos, diagnosis

T

he objective of our Summer Student Internship Project
(SSIP) was to create educational videos that demonstrated
the practice of evidence–based clinical diagnosis. What
exactly is evidence–based clinical diagnosis, and why do we not
hear more about it in medical school? While we do not have an
answer for the latter at present, we can do our best to answer
the former in the course of this paper. Evidence–based clinical
diagnosis is the use of manoeuvres that have been objectively
proven to increase or decrease the likelihood that a patient has a
given disease. It attempts to reconcile the gap between traditional
physical techniques and more technologically based tests by
emphasizing only those manoeuvres that have been shown to
rule in or out a particular condition.1
We believe that while the assessment of physical signs
cannot always compete with the accuracy of diagnostic imaging
or the quantitative precision of laboratory investigations,
physical examination remains a cornerstone of modern medicine.
In the age of evidence–based medicine, more of the vast body
of accumulated scientific knowledge can be incorporated into
the modern clinical exam. Despite this, the physical exam that
is currently taught in contemporary medical schools is largely
tradition–based. For example, the extensive cardiovascular exam
that first–year UBC medical students are taught includes testing
for edema as a sign of congestive heart failure (CHF). Evidence–
based research shows that the negative likelihood ratio for this
test is between 0.39 and 1.1, making it diagnostically useless.2 The
use of the evidence–based physical exam and clinical diagnosis
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may help to address this discrepancy between the science and the
clinical exams taught to medical students.
Evidence–based clinical diagnosis aims to marry the
traditional with the contemporary by enabling clinicians to
examine patients and formulate diagnoses more confidently and
accurately.1 It does this by examining and quantifying the relative
usefulness of traditional examination manoeuvres in determining
the presence or absence of a particular disease state, and by
making recommendations about which examinations are most
likely to prove or disprove a given diagnosis.2 Recognizing this
simple but powerful premise, we put the principles of evidence–
based clinical diagnoses into action by creating educational
videos demonstrating their utility with two common conditions:
appendicitis and CHF.
Similar to the clinical skills videos used in the existing
undergraduate curriculum, each of our videos demonstrates
physical manoeuvres used when attempting to diagnosis a
particular condition. Unlike many traditional physical exam
techniques, however, each manoeuvre demonstrated in our
videos is one that can reliably rule in or rule out the diagnosis
in question. For example, in the video entitled “Does this patient
have congestive heart failure?” a patient presents with dyspnea
to the emergency room. The pre–test probability of heart failure
for a patient presenting with shortness of breath is approximately
50%. With a positive abdominojugular reflux test, which has a
likelihood ratio of approximately 8.0, the post–test probability
of this patient having heart failure rises to 90%.2 With only one
manoeuvre, the clinical examination has significantly increased
the suspicion that a particular disease is present and subsequently
guides investigations and treatment more effectively.
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The objective of our Summer
Student Internship Project (SSIP)
was to create educational videos
that demonstrated the practice
of evidence based clinical diagnosis.

Similarly, in our video entitled “Does this patient have
appendicitis?” evidence–based clinical diagnostic principles
are applied to demonstrate their usefulness. Appendicitis has a
baseline prevalence of 25% in an adult population. This is the
pre–test probability. With a positive result for tenderness at
McBurney’s point, which has a likelihood ratio of 3.4, the chance
that the patient has appendicitis is now 53%. This is the post–test
probability.2 In this scenario, the clinical exam is used in such a way
to guide treatment with more efficiency. This demonstrates the
power of using evidence–based physical examination; ultimately
these types of manoeuvres may spare patients unnecessary or
invasive procedures while promoting more cost-effective clinical
practices in the setting of finite healthcare resources.3
Exploring these topics in the course of this SSIP project
allowed us to accumulate valuable clinical knowledge while
developing practical new skills. Evidence–based clinical
diagnosis has been helpful for us as students, as we can apply the
science we have learned in order to make clinical diagnoses we
can feel more confident about. An additional benefit of producing

these clinical videos was exposure to the art and science of filmmaking. We researched, developed and edited a script that was
subsequently professionally developed into a collection of short
educational videos. We found this to be a creative and enjoyable
process that opened our eyes to the many ways multimedia can
be used in the undergraduate medical curriculum. This process
also emphasized the value of having a diverse skill set in any
clinician’s practice.
In summary, evidence–based clinical diagnosis is a topic
that we believe all physicians–in–training should be exposed to
while developing expertise and fluency with the foundational
skills of performing physical examinations. We hope that the
concepts outlined in this paper as well as the videos produced by
this project will spark interest and discussion among our peers
and colleagues. The videos will be available to UBC medical
students on the Medicine and Dentistry Integrated Curriculum
On-Line (MEDICOL) website for viewing. We look forward
to expanding our knowledge of this important area in our
future training, and we are hopeful that similar content may be
considered for incorporation into the upcoming UBC medical
curriculum renewal.
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ABSTRACT
Recent advancements in genetics have changed the field of non–invasive prenatal diagnosis (NIPD). Since cell–free fetal DNA (cffDNA)
was detected in maternal plasma in the 1990s, researchers have been trying to enhance detection and quantification techniques in order
to utilize this DNA in early prenatal diagnosis. As technology advances, there are a number of concerns requiring discussion, including
ethical considerations of non–invasive prenatal testing, commercial utilization, and implementation into prenatal screening protocols.
This commentary introduces cffDNA, the techniques used for detection, and ethical considerations for the future.
KEYWORDS: non-invasive prenatal diagnosis, cell-free fetal DNA, chromosomal aneuploidy, genetic screening

P

renatal diagnostic testing has been available in Canada
for years. In British Columbia, it involves non–invasive
blood tests during the first and second trimesters that
measure hormones in maternal blood indicative of chromosomal
abnormalities in the fetus.1 Further non–invasive screening
includes measuring nuchal translucency (fetal nuchal fold

thickness) on ultrasound. These results along with ethnicity
and maternal age are used to calculate an individual’s risk of
having a child with Down syndrome, trisomy 18, or open neural
tube defects with a cut–off at 1:300 in Canada.1 Subsequently,
definitive prenatal diagnosis depends on fetal karyotyping or
DNA analysis through invasive techniques such as chorionic villi
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sampling or amniocentesis. The downside to these procedures is a
0.5-1.0 % miscarriage rate.2
Consequently, there is active investigation in reducing
invasive procedures for definitive prenatal diagnostic testing.
In 1997, a breakthrough in the field of non–invasive prenatal
diagnosis (NIPD) occurred when cell–free fetal DNA (cffDNA)
was detected in maternal blood. The cffDNA is from placental
syncytiotrophoblasts that have undergone apoptosis, with a
possible secondary source from fetal erythroblasts.4-6 It consists
of short fragments of 143 base pairs on average. Although it can
be detected during the fifth week of gestation, it is best quantified
after seven weeks.4-6 Maternal clearance of this DNA is rapid, and
provides a real-time prenatal diagnosis early in pregnancy.
Cell-free DNA collected during pregnancy is mainly
comprised of maternal DNA, with a 9% fetal component in early
gestation that increases to 20% later in pregnancy.4 Therefore,
technologies capable of isolating fetal DNA from maternal DNA
have been sought out. An example is the discovery of cffDNA
using polymerase chain reaction (PCR) technology to search for
chromosome Y–specific genes of fetal origin in maternal plasma.3
Other techniques include using PCR to identify paternally–
inherited genes, or to detect varying amounts of methylation
between fetal and maternal DNA.3-6 To detect single–gene
disorders with a component of maternal inheritance (e.g. β–
thalassemia), more specific techniques are required to determine
allelic differences in cffDNA from maternal cell–free DNA such as
digital PCR, massively parallel sequencing, and relative mutation
dosages.4-6 These new technologies that quantify maternal versus
fetal allelic DNA changes are essential for detection of autosomal
dominant disorders or autosomal recessive disorders.4
The applications of cffDNA are numerous. First and
foremost, it can be used to detect fetal sex as early as seven
weeks gestational age.3,4 Digital PCR technology enhances this
detection and completes many PCRs in parallel. By the tenth
week, PCR technology can detect the Y chromosome with 100%
sensitivity and specificity.3,4 Thus, this technology can be applied
in the detection of sex–linked diseases such as hemophilia and
congenital adrenal hyperplasia. It may also be used to Rh type
the fetus, and prevent unnecessary immunoglobin vaccinations as
well as unnecessary monitoring.4
Secondly, cffDNA can be used for the detection of single–
gene disorders.4,6 Detection of paternally-inherited genes is
the easiest to accomplish with PCR technology, and has high
specificity and sensitivity.4,6 Maternally–inherited disorders
or autosomal recessive disorders require new technology to
quantify the allelic differences between cell–free fetal DNA
and maternal DNA. The difference can be found by quantifying
relative mutation dosages.4,6 However, this technology is of
lower accuracy, and further research is required to improve the
sensitivity and specificity.4-6
Thirdly, cffDNA may be used to detect chromosomal
aneuploidy. NIPD using placental hormone detection in maternal
serum exists for the detection of trisomy 18 and 21; it has a 7090% detection rate, but a high false positive rate (approximately
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In 1997, a breakthrough in the
field of non-invasive prenatal
diagnosis (NIPD) occurred when
cell-free fetal DNA (cffDNA) was
detected in maternal blood.

90% of fetuses that test positive are unaffected).1,2 The hope is that
cffDNA NIPD will replace this detection method and approach
sensitivity and specificity levels similar to those of invasive
procedures (90-100%).1,2 Quantifying the extra genetic material
from trisomic diseases is difficult because of the normal pair of
chromosomes present in the sample. Currently, massively parallel
sequencing detects the short fragments of cffDNA and calculates
the fetal versus maternal DNA distribution. This technique has
been shown to be 99-100% sensitive and specific for diagnosis
of trisomy 21 and has the best detection rate so far, but other
technologies may be easier to use and less resource intensive.4,6
The development and implementation of cffDNA NIPD
into Canadian prenatal screening protocols would be difficult.
The aforementioned technologies such as digital PCR would
need to be available. Additionally, cffDNA NIPD results would
have to be confirmed with invasive testing because its accuracy is
currently only established for a small number of diagnoses (i.e.,
RhD status and some X–linked genetic disorders).7 Eventually,
with increasing accuracy and effectiveness, NIPD may actually
help reduce costs by replacing invasive prenatal diagnosis and
decreasing complications from these procedures.
Finally, the lucrative market of prenatal diagnosis has
commercial companies already looking to capitalize on NIPD
via direct–to–consumer marketing, thus raising ethical issues
regarding cost, informed consent, and gender selection.8 In 2011,
a California–based company Sequenom, Inc., who claims to hold
the intellectual property rights to using cffDNA, introduced its
prenatal test for trisomy 21, available for order on the internet.9
Its cost is $1900 USD; similar products from other companies are
available and estimated to range from $795 to $1100 USD.9 This
price is beyond the reach of most women without extended health
insurance, creating a cost barrier to universally available NIPD.9
With the nature of NIPD being “just a blood test” many
women will not have sufficiently considered the implications of an
abnormal result before undergoing this test, thereby undermining
informed consent.7 Currently, the consequences of further testing
are only discussed with women who have a positive screen result.7
Direct–to–consumer marketing bypasses this process and makes
adequate pre–test counseling more difficult.7 With the expanding
scope of conditions, including early and late onset diseases,
covered by NIPD, obstetricians will find it increasingly difficult
to help patients answer, “Do you want this testing?”8
Direct–to–consumer marketing over the internet has given
NIPD the potential to be used for non–clinical applications
such as sex selection.9 In societies where females are devalued,
standard regulation practices may not be in place to protect
expectant women from being coerced into testing and terminating
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pregnancy based on gender.8 The issue of gender selection raises
concerns particularly in countries with skewed sex ratios, namely
India and China.9
Overall, improved safety, earlier detection, and ease of
testing will make NIPD an exciting option for prenatal diagnosis in
the future. Commercialization has raised various ethical concerns,
and there is an urgent need for standardized regulations and
guidelines that can harness the potential benefits and minimize
the risks of NIPD.

2.
3.

5.
6.

7.
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The Hurdled Race Toward Personalized Medicine:
The Study of Pharmacogenomics – An interview
with Dr. Stan Bardal
Khatereh Aminoltejaria, BSc, MSc
a

Island Medical Program 2016, UBC Faculty of Medicine, Vancouver, BC

T

he completion of the Human Genome Project in April of
2003 signaled the beginning of the “genome era,” and
pharmacogenomics has been heralded as one of the first
major clinical applications of the striking advances that have
occurred in its wake.1 A blend of clinical pharmacology and human
genetics, pharmacogenomics aims to characterize the variability
of individuals’ responses to drug treatments, where phenotypes
can range from life-threatening adverse drug reactions to an
equally serious lack of therapeutic efficacy.2,3 Dr. Stan Bardal is
a faculty member with the UBC Medical Undergraduate Program
and a member of the Therapeutics Initiative. He holds extensive
knowledge in the field of pharmacology and pharmacogenomics.
In an interview, he provided insight into the changing role of
pharmacogenomics in medicine.
In discussing whether clinical genomics and personalized
medicine will realistically enhance drug therapy, Dr. Bardal
mentioned that the practicality of pharmacogenomics depends on
how the immense amount of data on genetic polymorphisms and
their drug interactions is presented to physicians and practitioners
(S. Bardal, personal communications, November 15, 2012). At a
time when for as little as $299, private companies will sequence
entire genomes and provide health and trait reports, access to
genetic information is easy; however, the number of variants
and their potential effects during treatment with different drugs
is growing exponentially (S. Bardal, personal communications,
November 15, 2012). As a result, Dr. Bardal emphasized the
role of information technology in making information about a
patient’s pharmacogenetic response accessible without increasing
the complexity of the physician’s already multifaceted decisionmaking process (S. Bardal, personal communications, November
15, 2012).
According to Dr. Bardal, the greatest use of
pharmacogenomics thus far has been in cancer therapy. He
elaborated that, since “cancer is a disease so rooted in genetics,”
it is becoming more routine to “look at the genetic composition of
a tumor and its receptors,” in addition to histology, for diagnosis
and therapeutic action. In most other fields of medical practice,
however, it seems that pharmacogenomics has not yet had a
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“Cancer is a disease so rooted in
genetics,” it is becoming more
routine to “look at the genetic
composition of a tumor and its
receptors,” in addition to histology,
for diagnosis and therapeutic action.

serious influence, because of a gap in the knowledge of genetic
basis of many illnesses. As such, there is no way to predict, based
on a patient’s phenotype, whether a drug will have a variable
response.3,4 There is, however, one particular exception: a blood
thinner known as warfarin has been shown to influence the
efficacy and the therapeutic index of the drug based on a patient’s
genotype (S. Bardal, personal communications, November 15,
2012).
In discussing the benefits of pharmacogenomics, Dr. Bardal
was quick to highlight improvements in the safety of drug therapy.
He went on to explain that although most people with different
polymorphisms can have appropriate responses to a drug, “the 1
out of 50 patients whose response may be disastrous will affect the
therapeutic choices for the other 49,” and so, pharmacogenomics
will empower physicians to prescribe therapies with improved
safety and efficacy. In addition, Dr. Bardal believes that
pharmacogenomics will drive drug discovery, because more
companies will work to develop drugs for people with a particular
polymorphisms. On the other hand, he highlighted that one of
the main disadvantages of pharmacogenomics is the potential for
people to be targeted or ostracized because of their genetics. For
example, if 5% of breast cancer patients have a polymorphism
that limits their choice to one particular drug, there might not
be financial incentive for pharmaceutical companies to develop
such a specific therapy. Alternatively, more tailored drugs may be
more expensive than those used for widespread polymorphisms
(S. Bardal, personal communications, November 15, 2012).
Another concern is genetic discrimination, which is particularly
disconcerting in the United States, where private insurers could
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refuse patients because of their genetic composition (S. Bardal,
personal communications, November 15, 2012).
According to Dr. Bardal, scientists in Canada, and more
specifically British Columbia, are among the leaders in the
field of pharmacogenomics. While the claims for the immediate
impact of pharmacogenomics can be sensationalized in the
media, its ultimate significance in medical practice is likely to
be revolutionary. Although we have already seen much promise
in the application of pharmacogenomics, especially in cancer
therapy, it may be safe to say the best is yet to come.
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Direct-to-Consumer Genetic Testing: Profile of
23andMe
Kiran Dhillona
a

Vancouver Fraser Medical Program 2016, UBC Faculty of Medicine, Vancouver, BC

S

ince the advent of genetic biotechnology, the race to decode
the human genome has progressed at an unprecedented
pace. From the development of the polymerase chain
reaction in the 1980s to the completion of the Human Genome
Project in 2003, scientists have made huge leaps in the quest to
better understand the significance of our genetic code.1,2 Indeed,
the information in our genome is becoming increasingly applicable
to clinical conditions, causing debate over whether individuals
should be able to readily access their genetic information without
guidance from physicians. Multiple personal genomics companies
offering direct to consumer (DTC) genetic testing have cropped
up to capitalize on rising public interest, one of the first and most
well-known being the California-based company 23andMe.
Founded in 2006, 23andMe has now arguably become
the most widely used DTC genetic testing service.3 For a fee
of $299 USD, a Personal Genome Service kit will be delivered
to the consumer’s door.4 The consumer simply has to spit into
the sample collection tube provided and send the saliva sample
back to 23andMe for testing in a private lab.4 Testing detects
single nucleotide polymorphisms (SNPs) associated with various
conditions, and test results are accessible online within three
weeks.4,5 Personal results indicate disease risk and carrier status for
244 conditions, and are also used in the company’s own research
into the relationship between SNPs and genetic conditions, which
is communicated quite clearly on the 23andMe website.6,7
Controversy arises, however, when considering how the
consumers will interpret their test results. 23andMe does not
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widely used DTC genetic testing
service.

offer genetic counseling, and the task of distinguishing between
significant risks and negligible risks is not always simple.8
Questions have also been raised over how informative certain
results will be. While there may be correlations between certain
genetic presentations and clinical outcomes, the multifactorial
nature of many diseases may cause genetic results to be misleading
and ambiguous.8,9 Without adequate counseling and informed
consent, consumers may also be unaware of, or ill-prepared
for, the potential psychological consequences of knowing one’s
genetic predispositions.8,9 Consumers may openly share their
results with family members who share genetic information
without first appreciating that not everyone may want to know his
or her own disease susceptibility, which could potentially impart
negative psychological effects on others. Many of these issues can
be addressed with proper physician involvement and input, which
are largely absent from most DTC genetic testing services.
Despite the opposition of many members of the medical
community to DTC genetic testing, public interest in accessibility
to one’s own genetic information is propelling the industry
forward. In 2008, the state of California initially ordered the
company to cease operations, stating that physician involvement
was required in all genetic tests.10,11 Four months later, the
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state conceded to corporate and consumer interest, and granted
23andMe a license to operate.12 Consumers may be justified in
their interest in DTC genetic tests as there are substantial benefits
to having access to one’s genetic information. Knowing one’s
predisposition and genetic vulnerability to preventable conditions
can allow patients to take pre-emptive measures to reduce risk.
Family planning can be more informed. Medical treatments can
become more personalized, and negative drug-gene interactions
can be avoided. Favourable outcomes can be reached if test results
are interpreted correctly.
The challenge then, should be for physicians to take a proactive approach in counseling patients who desire DTC tests
and assisting them in interpreting the results. DTC genetic tests
are unlikely to leave the biotechnology landscape in the near
future. The best approach may be for physicians to embrace the
knowledge that DTC tests provide and work with their patients
to circumvent the shortcomings in the DTC approach to genetic
testing.
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Low Carb Diets – Sometimes Just as Sweet As
They Sound
Michael A. Benusica, BSc
a

Vancouver Fraser Medical Program 2014, UBC Faculty of Medicine, Vancouver, BC

T

he article published in the March 2012 issue praising the
health benefits of low carbohydrate high protein diets1
failed to stress the importance of protein sourcing on longterm outcomes.
True, it seems that going low–carb can have desirable
effects on longevity and cancer rates, but not with a typical
animal–based diet. Research from the Nurses’ Health Study and
Health Professionals Follow–up Study showed increases in all–
cause, cardiovascular, and cancer mortality with low carbohydrate
diets that were animal–based, while plant–based analogues had
an inverse association.2 The article by Ho and Krystal did make

note that a high-protein diet should be “preferably not high in red
meat”1, but recommendations to source protein from non-animal
sources should have been included.
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Case–Based Teaching in Undergraduate Medical
Education and the Perception of Prejudice
Eric M. Yoshidaa, MD, MHSc, FRCP(C), FACG, FCAHS
a

Division of Gastroenterology, Department of Medicine, University of British Columbia

A

s the Co–Chair of the hepatobiliary week of the GI block
of the course Foundations of Medicine 424, it has come
to my attention that there was concern amongst some
in the second year class that one of the viral hepatitis teaching
cases, presented during a liver seminar, perpetuated a stereotype
of a particular demographic group. This is unfortunate as the
purpose of the case was to stimulate discussion about risk factors
for a specific disease process. The case, based on a real clinical
encounter, also reflected the clinical scientific literature of the
disease entity in question and was therefore evidence–based.
Epidemiology is the scientific study of populations and diseases
and unfortunately, in this regard, there is no medical equality. The
truth is that specific populations are at a greater risk for certain
diseases and to ignore this fact in medical education would be
a great disservice to the patient community. Since case–based
teaching is currently preferred over the purely didactic teaching
methods of yesteryear, it will be inevitable that a teaching case
may feature an example from a specific demographic group of
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society. Although it may appear to some that this is simply the
reinforcement of a stereotype, it must be appreciated that the
intent is purely for clinical teaching and that there is a significant
difference from the historical caricaturized portrayals of a
demographic group in the entertainment/political industry and the
non–medical media. To take this academic argument to the next
step, if teaching in this regard is prejudicial, then by extension
medical research on specific populations, and the dissemination
of those research findings, may also be prejudicial. Clearly
curtailment of this academic activity for political reasons would
not be in the best interests of those at risk for specific diseases.
Although I appreciate fully that the history of modern
medicine has a dark chapter characterized by racism (both overt
and subtle), gender bias, intolerance of same sex relationships and
religious bias, I would like to believe that this is not the situation
at the University of British Columbia. Such prejudices and biases
are unacceptable at any university anywhere and I personally
would be the first person to aggressively protest should these
elements arise in the future. Clinical teaching must reflect truth
and reality but with the understanding that it is free of bias and
arbitrary subjective value judgements.

Talking Cancer Genomics, Treatment, and
Research with Dr. Torsten Nielsen
Maurice Aghaa, BSc
a

Vancouver Fraser Medical Program 2015, UBC Faculty of Medicine, Vancouver, BC

T

he British Columbia Cancer Agency (BCCA) is British
Columbia’s leading cancer research and treatment center.1
The agency is responsible for providing cancer screening,
diagnosis, and treatment, in addition to conducting cutting-edge
research.1 Although the BCCA’s research scope is broad, some
of the most exciting projects are in the field of medical genetics
and genomics.1 One of the leading scientists whose clinical duties

and research revolves around medical genetics and genomics is
Dr. Torsten Nielsen. We sat down with Dr. Nielsen to discuss his
role in the agency, lifestyle, and what interested him in this field
in the first place.
Dr. Nielsen is a clinician-scientist in the department of
Pathology and Laboratory Medicine in addition to being a professor
in the Departments of Orthopaedics and Urological Sciences.2
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Based at the Vancouver General Hospital and the BCCA, he
works out of the division of Anatomical Pathology, the Genetics
Pathology Evaluation Centre, and the Centre for Translational and
Applied Genomics.2 These roles are in addition to his teaching
and administrative duties in the Faculty of Medicine (he is the
associate director of the MD/PhD program) and his participation
in clinical trials.
Dr. Nielsen divides his time between clinical work and
research, but explains that “when you are a clinical scientist your
clinic work always comes first. You have to do clinic work really
well as it’s a life and death issue.” 3 Dr. Nielsen’s clinical work
focuses on bone and soft tissue pathology, especially sarcomas—a
cancer that affects mostly young people.3 In fact, he is considered
the provincial expert in the molecular pathology diagnosis of
sarcoma.3
When asked if clinical genomics currently plays a role in
the management of patients, he responded:
Yes...although this is an active area of research, there have
been answers generated. For instance, there are genes...
critical for a particular tumour type that we would not be
able to recognize under a conventional microscope, so
instead, we can use tests such as FISH [Fluorescence InSitu Hybridization] or PCR-based gene sequencing that I,
as a diagnostic pathologist, can order and interpret.3
Dr. Nielsen explains that these tests can be used to confirm
a diagnosis, or, as of recently, may be the principal method to
diagnose specific malignancies.3 Moreover, these genetic tests
can directly impact treatment.3 For example, in the case of
gastrointestinal stromal tumours, pathologists like Dr. Nielsen
can test for specific genetic markers like the c-kit oncogene
that, if present, allow physicians to administer targeted biologic
therapies such as Imatinib.3,4 Genetic testing is crucial in these
cases because often these very expensive biologic therapies are
only effective against tumours expressing a specific genetic
marker;3 however, Dr. Nielsen cautions that more research is
needed before additional genetic tests can be used in the clinic
and in the development of further targeted therapies.3
When asked how he manages his time between his many
roles and responsibilities, Dr. Nielsen responded:

passion for all of his work. This passion is the reason he got
involved in cancer research in the first place:
[...]when I was a kid I was inspired by Terry Fox, I was 11
years old when he was running across the country. I knew
then I wanted to be a cancer researcher, so I took a straight
line towards that. And what I find neat is that I work on the
kind of disease that Terry had - sarcoma. My first grant was
from the Terry Fox foundation, and that was what got me
started on my career and I haven’t looked back since. I’m
proud of that, and I’m proud of the work I put in.3
Dr. Nielsen went on to say that,
[for] the disease Terry had… the cure rate was 15%, even
with amputation, mainly because we didn’t have effective
treatment for the metastatic disease. And that’s what killed
Terry. But now the cure rate for his kind of sarcoma is
75 to 80%. And I feel that if we look at similar diseases,
especially in the category of sarcomas, we might hopefully
try to achieve similar cure rates.3
We look forward to hearing about additional discoveries in this
exciting and rapidly developing field of clinical genomics.
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[my time is] supposed to be [divided] 25% clinical and
75% research, as that’s the amount of research needed to
get certain kinds of grants and become competitive as a
scientist. In practice, almost any clinician-scientist will tell
you that the clinic work will almost always end up being
more than what it is on paper. This is mainly because, as I
mentioned, clinic work has to come first.3
Further, he explains that “clinic work is very important, but it is
sometimes challenging to integrate with your research.” However,
he does manage to make time for family, recreational activities,
and sports.3
Throughout the interview, Dr. Nielsen showed a tremendous
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encourage the adoption of open access principles by universities and research agencies.
To subscribe, advertise or submit, see our website.
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Mailing Address:
UBC Medical Journal
2750 Heather Street
Vancouver, BC
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DISCLAIMER: Please note that views expressed in the UBCMJ do
not necessarily reflect the views of the editors or the Faculty of
Medicine or any organizations affiliated with this publication.
They are solely the authors’ opinion and are intended to
stimulate academic dialogue.
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UBCMJ wants to
showcase your art!
The UBC Medical Journal is looking for art
and photo submissions to bring colour and
personality to our publication. Your work
could become the cover of the next issue of
UBCMJ!
Visit www.ubcmj.com/submissions.php

NEXT ISSUE

Next issue’s theme: Mental Health and Addiction
The theme of our next issue is
Mental Health and Addiction.
Authors: we want to see your
submissions! Visit www.ubcmj.com
for online article submissions, current
and past issues, and the latest
updates on news and events.
UBCMJ distributes an award
recognizing an outstanding article in
each issue. Yours could be next!
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