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MEDICAL CAREERS

In September 2007, McMaster University admitted the
first students to its new concurrent MD/PhD program.
This program was developed by Carl Richards, PhD,

associate dean of graduate studies for the Faculty of Health
Sciences with the goal of training students in both clinical
medicine and biomedical research. It is envisioned that these
students will include a significant research component in
their careers, and will be well-placed to become leaders in
the advancement of medicine and medical research. As we
prepare to enroll our third class to this program, we take this
opportunity to examine the role of an MD/PhD program in
the present medical research environment, and to give you a
glimpse of the future of this nascent program.

University of Toronto initiated the first Canadian
MD/PhD program in 1984, and there are now eight MD/PhD
programs across Canada. Canadian and American MD/PhD
curricula share similar structures. They usually begin with
two years of clinical education, followed by four years of
research work, and finishing with two years of clinical edu-

cation. The McMaster program is structured differently, with
an initial research year followed by 15 months of medical
and clinical education (Medical Foundations 1 to 5), three
years of research, followed by a final 18 months of clinical
clerkship (Figure 1).

The goal of the McMaster MD/PhD program is to train
clinician-scientists. Although not a universally accepted
definition,1 a clinician-scientist is an individual with a med-
ical degree who spends the majority of his or her time in
research while continuing to have a minor clinical responsi-
bility.2 Historically, medical research was the sole domain
of the clinician-scientist.3 Over the past 50 years, with the
explosion of basic biomedical research, the clinician-scien-
tist has been eclipsed by a cadre of highly trained PhD
researchers who continue to answer fundamental questions
about human disease and develop novel therapies. This
apparent decline in the MD researcher role was recognized,
and in 1964 the National Institutes of Health in the USA
stepped in with a broad funding program for students pur-
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dent highlights at the conclusion of the paper.



lamented the lack of more recent outcome data and have
questioned the cost effectiveness of the MSTP.4 Program
questionnaires have recently been published that give us
insight into important characteristics of American MD/PhD
students.1,9 MD/PhD graduates make up about 3% of the
US graduating medical class. Sixty to 80% of these students

suing a combined MD/PhD program (the Medical Sciences
Training Program, MSTP). Today, the MSTP provides
$42M yearly in funding in order to create and maintain a
pipeline of clinician-scientists.4 A similar but significantly
smaller program has been instituted through the Canadian
Institutes of Health Research.

The decline of the clinician-scientist has been associated
with a significant decline in patient-oriented research.5,6
The medical research landscape can be viewed through the
multiple spectra of basic to clinical research and fundamen-
tal to patient-oriented research (Figure 2). Patient-oriented
research involves questions that develop from clinical obser-
vations which are taken to the laboratory for further under-
standing. It implies direct contact between the clinician-sci-
entist and the patient. Disease-oriented research involves the
understanding of, and development of treatments for, a spe-
cific disease process. Fundamental research focuses on basic
biological or epidemiological questions.2,5,7 The invest-
ment in the clinician-scientist, through MD/PhD and various
other initiatives, was felt to be important in order to rescue
patient-oriented research that has essentially disappeared in
the tidal wave of basic, fundamental biomedical research.

There is little or no published Canadian data on the effec-
tiveness of these programs in training academic clinician-
scientists. American data suggest that MD/PhD programs
and the MSTP have been effective at creating a core of
trained clinician-scientists,8 although recent editorials have
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Figure 1. McMaster University MD/PhD program timeline.

Figure 2. The landscape of biomedical research. Although
MD/PhDs can work in any area of research, their education is
uniquely suited to bridging the gap between basic and clinical
research which is called translational research.
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receive full funding, which covers academic expenses and a
small stipend. Although 99% of students surveyed planned
to carry out some research, only 56% stated that research
would be the major focus of their career (clinician-scientist
by definition). Although most MD/PhDs were headed for an
academic research career, it should be remembered that
numerically, MDs still make up the majority of clinician-sci-
entists.10 The National Institutes of Health (NIH) K23 grant
encourages patient-oriented research, but MDs rather than
MD/PhDs hold the majority of these awards.7

As further criticism of US MD/PhD programs, they tend
to underrepresent women and visible minorities.10 Andriole
and colleagues used data from approximately 80,000 MD
graduates, including 1,833 MD/PhD students, from the
Association of American Medical Colleges Graduation
Questionnaire, 2000 to 2006. They found 45.5% of all MD
graduates were female compared with 30% in the MD/PhD
group. Similarly, they found that 12.6% of MD students
were from an underrepresented minority as opposed to 7.4%
in the MD/PhD graduates. Both of these were significant dif-
ferences (p<0.001) by univariate analysis. The struggle of
the female academic researcher is compounded in the clini-
cian-scientist role. Of those MD/PhD students surveyed,
70% of the males, compared with 50% of females, planned
to take on a clinician-scientist role.

In light of these observations, what is the benefit of the
MD/PhD program in the current medical research environ-
ment? Is there a synergism in combining intensive research
training with an MD degree? It could be argued that the fun-
damental research questions are best tackled by a well-
trained PhD scientist who can dedicate the majority of his
or her time to research and not be distracted by clinical
responsibilities. Likewise, patient-oriented and clinical
research is perhaps best tackled by an MD who is intimate-
ly associated with the clinical question addressed. Where
then does the MD/PhD trained clinician-scientist fit in all
this? Clearly MD/PhD training is suited to provide a unique
approach to fundamental research questions and, from a
practical point, MD/PhD applicants have a small but con-
sistent advantage in NIH grant success.7 However, biomed-
ical research continues to move rapidly, using increasingly
complex technology. It may be difficult in the future for a
clinician-scientist to maintain clinical competence while
keeping up with the rapid advances in basic sciences.
Therefore, the MD/PhD of the future may be best placed to
work in larger collaborative efforts where he or she can
understand and ask the clinical question, as well as co-ordi-
nate the basic approach to answering this question.
Likewise, new observations and discoveries made in the
laboratory could more quickly be translated to the clinical
realm by someone well versed in both arenas. This rapid
transfer of clinical and basic research questions, so-called
"translational research”, is increasingly viewed as the ideal
strategy for meaningful future biomedical research.

How do we evolve the McMaster MD/PhD program to
educate students to fulfill the clinician-scientist role of the
future? Clearly, there are unique facets within the Faculty of
Health Sciences at McMaster that will provide a solid foun-
dation for the MD/PhD program. The history of educational
innovation in the Michael G. DeGroote School of Medicine
means we can develop programs that optimize the integration
of clinical learning and basic research from the beginning. In
existing MD/PhD programs, there is an observed difficulty
with re-entry to clinical education, usually at the clerkship
level, after a prolonged period of bench research.11 With inte-
gration of a minimal clinical component into the research
time, this hurdle can be avoided. This integrated approach will
also more closely mimic the future daily job description of the
clinician-scientist. Ongoing clinical exposure throughout the
MD/PhD program will allow students to fully evaluate future
residency options. The eventual residency choice is important,
as the clinician-scientist career path is optimized if the clini-
cal area of expertise coincides with the research focus.

The MD/PhD program is only one component of creating a
clinician-scientist. It has recently been shown that of the physi-
cians who have both an MD and PhD degree, those who get
their PhD at the end of all medical training are more produc-
tive in their research career than those who have PhD training
before their MD degree.12 Part of this may be the time lag
between research training and initiating a research intensive
career.13 There is a need to restructure residency programs to
accommodate MD and MD/PhD’s interested in a clinician-sci-
entist career. Again, integration of ongoing research training
with medical training throughout the residency program would
be ideal. The newly developed Clinician Investigator Program
is a program recognized by the Royal College of Physicians
and Surgeons of Canada that accommodates further research
training as part of an integrated clinical specialty; in essence, it
is a research residency program. This important support allows
for re-entry to research after clinically-focused training in early
residency. Finally, and most importantly for the clinician-sci-
entist to succeed, there needs to be encouragement from aca-
demic clinical departments to support this rare but important
career choice, and there needs to be ongoing and increasing
support from government and funding agencies to support
medical research in Canada.

McMaster University has built a strong reputation as a
research intensive institution. MD/PhD students enrolled at
McMaster can expect to have a choice of a broad array of
internationally recognized researchers as supervisors and to
be exposed to the latest and most innovative research tech-
nology. As a program, we encourage MD/PhD students to
gain exposure to collaborative and translational research that
will develop a broad, basic research education. As seen in
the following descriptions of the four students presently
enrolled in the McMaster MD/PhD program, the breadth and
international recognition of the research environments
where they are working is indeed very exciting.
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Lindsey MacGillivray
MD/PhD Student (Year 2), Medical Sciences

The challenges of an MD/PhD program, especially one
that is just breaking ground, are many and varied.
Administrative hurdles, long hours and a struggle to mesh
detail-laden research with clinical medicine are but few of
the obstacles I have encountered since starting my studies at
McMaster four years ago. But I relish challenge – and my
eventual arrival in an MD/PhD program has suited perfectly
my ambitions to balance scientific curiosity with clinical
pursuits.

My journey to the program was an exciting and convo-
luted adventure. I graduated from the Honours BSc Biology
program at St. Francis Xavier University in 2005. I entered
the Master of Science medical sciences program at
McMaster later that fall, transferred one year later to the
PhD program and again a year later to the newly formed
MD/PhD program. I recently completed the pre-clerkship
MD curriculum and have made the transition back to near
full-time research. I consider it an exceptional opportunity to
be a member of the charter MD/PhD class here at McMaster
University. The true spirit of the program is an integrative
educational experience in which a clinical perspective
informs basic science research and vice versa. I have chosen
to pursue an MD/PhD degree because no other program will
afford me the same opportunities to integrate the challenges
and satisfaction of basic research science with the broader
clinical context of health and disease. Already, I have
noticed the positive impact of clinical knowledge on my
research. I have returned to my research with renewed ener-
gy and a fresh perspective on how my research can con-
tribute to enhanced patient care.

Since Prozac was approved for commercial use in 1988,
selective serotonin reuptake inhibitor (SSRI) antidepres-
sants have been prescribed with staggering frequency.14
Though initially held as largely benign, it is known now that
the therapeutic efficacy of SSRI antidepressants is mitigat-
ed by both acute and persistent side effects that are thought
to be related to alterations in serotonergic function. Long
term use of SSRI medications is associated with sleep dis-
turbances, sexual dysfunction and nausea, and discontinua-
tion of SSRI medications induces a clinically relevant with-
drawal syndrome that may persist over time.15-17 It is well
established that SSRI medications inhibit serotonin reup-
take via blockade of serotonin transporters.18 However,
neither the onset of therapeutic properties nor the induction
of persistent side effects correlates with transporter block-
ade;18 this suggests a mechanism more complex than sim-
ple inhibition of serotonin reuptake.

Thus, the goals of my research, supervised by Dr. Michael
Mazurek, are to investigate whether acute and or chronic
SSRI administration induces changes in rat brain monamin-
ergic neurons, to delineate a time course for such phenomena
if present, and ultimately, to develop a model by which SSRI

medication exerts its therapeutic and toxic effects. The clini-
cal relevance is obvious; though SSRI antidepressants are the
current first line treatment for depression, their associated
toxicities and mechanism of action remain poorly under-
stood. My work addresses this gap and I am confident that it
will make a positive contribution toward our understanding
of depression and best practices for treatment.

Jeremy Hernandez
MD/PhD Student (Year 2), Medical Sciences

A seven-year combined MD/PhD program may appear
intimidating but, in reality, it is not as daunting as it seems. As
someone who loathes monotony, and who thrives on diverse
and novel challenges, the flexibility and variety offered by the
McMaster MD/PhD program seemed tailor-made for me.
Following my undergraduate education in Physiology
(Honours BSc) at the University of Western Ontario, I entered
graduate school at McMaster University. After two years in
the Master of Science Medical Sciences program, I trans-
ferred into the MD/PhD program. This pathway enabled me to
build on my current graduate studies in asthma research to
complete the PhD component of the program.

The prevalence, health care expenditures and deaths due to
asthma have increased in Canada over the past 20 years;19,20
and yet the gold standard treatment options for this disease,
β2-agonists and inhaled corticosteroids, were developed
decades ago. Both of these treatment options fall short of pro-
viding complete relief of symptoms, especially in severe asth-
matics. While the development of the bronchial thermoplasty
technique,21 with studies performed at the Firestone Institute
for Respiratory Health (FIRH) at McMaster University, pro-
vides optimism for the future, there remains a great deal of
research to be done. My research project, supervised by Dr.
Luke Janssen (FIRH), involves studying the structure and
function of intact airway smooth muscle in response to acute
stretch. In a healthy individual, there is a bronchodilatory
effect caused by a deep inhalation to total lung capacity. This
beneficial effect is lost in the hyper-responsive airways of an
asthmatic individual and a deep inhalation may even cause
bronchoconstriction in severe asthmatics.22,23 Thus, by elu-
cidating the pathways involved in this response, potential
therapeutic treatments may be developed to more effectively
maintain airway caliber in asthmatics.

As mentioned above, the main role of a physician-scientist
is to perform research that bridges the gap between the labora-
tory and clinical settings. The structure of the MD/PhD pro-
gram at McMaster has enabled me to complement my basic
science skills with clinical skills by pursuing horizontal elec-
tives in disciplines such as respirology, cardiology and family
medicine. This opportunity has allowed me to see the real-
world applications of my medical research as well as caveats
to current therapies and patient care. Pursuing a career in trans-
lational research and providing a stronger connection between
the research and clinical realms is a future goal of mine.
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Lastly, the McMaster MD/PhD program provides stu-
dents with the opportunity to get involved in a wide range of
extracurricular activities such as journal clubs, medical
interest groups, student council, intramural sports and hori-
zontal electives. These are invaluable opportunities to foster
networking skills with future colleagues, professors and
health care professionals, while creating a healthy diversion
from work. Midway through my second year of the
MD/PhD program, I realize that there is still a long road
ahead. However, with a program as diverse and flexible as
this one, time will surely fly by.

Chelsea Maedler
MD/PhD Student (Year 1), Biochemistry

In the past decade, large advances have been made in the
fields of stem cell biology and cancer research. In 1994, a
seminal paper published by the Dick Lab, revealed that only
a small subset of leukemia cells were capable of reproduc-
ing the disease upon injection in non-obese diabetic, severe
combined immunodeficiency (NOD-SCID) mice.24 These
cells, with a distinct phenotype, shared many similarities
with normal hematopoietic stem cells.25 Further studies led
to a model in which leukemogenesis (the progression of
leukemia) was organized in a hierarchy, with primitive
leukemic cells at the apex capable of self-renewal and dif-
ferentiation into more mature progenitors.26 The aforemen-
tioned two properties are broadly used to define a stem cell
and these findings helped form the basis of the still-contro-
versial theory of cancer stem cells (CSCs).27

In leukemia, the notion of CSCs helps explain why cur-
rent treatments, such as chemotherapy, do not produce com-
plete remission in a number of patients, as they usually tar-
get the rapidly cycling bulk population of leukemia cells,
while missing quiescent CSCs.27 My PhD thesis, under the
supervision of Mick Bhatia (Director of the McMaster Stem
Cell and Cancer Research Institute), focuses on understand-
ing the basic molecular pathways that govern the self-renew-
al and differentiation of these leukemic/cancer stem cells,
which will help shed light on how to better eradicate
leukemia in patients.27,28

New breakthroughs in the treatment and diagnosis of can-
cer are discovered on all fronts of scientific research, whether
through clinical trials, epidemiological findings, molecular
biology or instrumentation and technological advances. The
one common trend in all of the above is the need for
researchers who can deconstruct and translate clinical prob-
lems into scientific questions and systematically gather infor-
mation to help solve them. Having the expertise and training
to do so comes with experience in both clinical medicine and
applied research. As a future clinician-scientist, I know that
the training I receive throughout my MD/PhD will help me
bridge future dialogue between scientists and physicians and
design experiments which allow for the translation of find-
ings into concepts for the treatment of leukemia.

Currently in my first year of the combined program, I
have engaged in both basic research through my thesis and
clinical involvement by attending hematology rounds and
shadowing clinicians. My interest is to specialize in hema-
tology or oncology and pursue research in the field of regen-
erative medicine. It is evident early into my degree that, for
the most part, a large divide exists between basic researchers
and clinicians. As an MD/PhD student, I am helping to con-
nect this divide. The very notion that McMaster University
supports this program resonates with members of faculty
and health care professionals and invites them to question
their own involvement in translational medicine.

I look forward to the seven years ahead but also under-
stand the obstacles that come with the pursuit of a combined
degree. It is also clear that I will have the capacity to play a
leading role in medical research; however, it is important
that the public and healthcare system understand, foster and
be amenable to clinician-scientists as they become a larger
influence on Canadian health care.

Derek Kuo-Cheng Chu
MD/PhD Student (Year 1), Medical Sciences

My affinity towards medical research and clinical prac-
tice has been influenced by my life-threatening peanut aller-
gy. My allergy has driven me to attempt to gain an under-
standing of it through knowledge acquisition – to try to “fig-
ure it out”. On reflection about the rising prevalence, poten-
tially lethality and lack of treatments for peanut allergy, two
fundamental questions come to mind: Why do individuals
develop allergies (so that we can cure them) and what caus-
es anaphylaxis (so that we can control and/or prevent the
deaths it causes)?

Under the guidance of Dr. Manel Jordana, Tier 1 Canada
Research Chair in Immunobiology of Respiratory Diseases
and Allergy, I will study peanut allergy and anaphylaxis. My
main project revolves around investigating mechanisms
behind allergic sensitization to peanut. The Hygiene
Hypothesis states that increased microbial exposure early in
life reduces the risk of developing allergies. In line with this
hypothesis is the notion that the extensive and life-long com-
munication between the immune system and more than 1014
commensal gastrointestinal bacteria critically influences
whether tolerance or allergic disease develops upon antigen
ingestion.29 Importantly, differences in the composition of
gut flora between normal and atopic individuals have been
repeatedly reported. However, whether this relationship is
causal and the direction of any such causality remains
untested.

Our main approach to investigate this line of inquiry will
involve our previously established mouse model of peanut
allergy.30 Briefly, peanut administered along with an adju-
vant, cholera toxin, by oral gavage (i.e., forced feeding) once
a week for four weeks causes mice to develop hypersensi-
tivity to peanuts. Subsequent systemic challenge of these
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mice results in the development of several biological and
clinical features similar to those observed during human
anaphylaxis. In particular, mice rapidly exhibit (within less
than 40 minutes) severe clinical symptoms, significant
increases in hematocrit, marked mast cell mediator release
and pronounced increases in vascular permeability.
Collaboration with professor Kathy McCoy will allow us to
assess the impact of the gastrointestinal microbiota on aller-
gic sensitization/tolerance to peanut through the use of
germ-free (i.e., devoid of any commensal bacteria) and
selectively colonized mice. Importantly, McMaster is the
only facility in Canada, and one of few in the world, with the
capabilities to house such stringently sterile mice.
Knowledge gained through these studies may lead to pre-
ventative and/or therapeutic strategies for peanut allergy
through the alteration or manipulation of gastrointestinal
commensal bacteria.

As an MD/PhD student, it is important not only to learn
clinical practice, but also to question, develop and alter it
through medical research. This career path requires us to
engage in productive dialogue with clinicians and scientists,
bridge the gap between them to create collaborative rela-
tionships and, most importantly, integrate information from
both sides in order to advance health care in unique and
important ways. I welcome these responsibilities with eager
anticipation to contribute to both science and society.

The depth, quality and clinical relevance of research
being conducted by McMaster MD/PhD students demon-
strate the program’s commitment to advancing clinical med-
icine through science. The health sciences milieu at
McMaster, a combination of cutting-edge research and an
internationally recognized medical program, provides
MD/PhD students with a learning environment that is
uniquely suited to optimize the integration of clinical medi-
cine and basic science. With the MD/PhD program,
McMaster continues a tradition of excellence and innovation
by ideally equipping students for leadership in the increas-
ingly overlapping areas of clinical work and research.

REFERENCES
1. Ahn J, Watt CD, Man LX, et al. Educating future leaders of medical research:

Analysis of student opinions and goals from the MD-PhD SAGE (Students’
Attitudes, Goals, and Education) survey. Acad Med 2007; 82: 633-45.

2. Institute of Circulatory and Respiratory Health. The Clinician-Scientist: Yesterday,
Today and Tomorrow. Canadian Institute of Health Research, 2002.

3. Bromley E. The evolving relationship between the physician and the scientist in the
20th century. JAMA 1999; 281: 95-99.

4. Rosenberg LE. MD/PhD programs – a call for an accounting. JAMA 2008; 300:
1208-09.

5. Rosenberg LE. The physician-scientist: An essential – and fragile – link in the med-
ical research chain. J Clin Invest 1999; 103: 1621-16.

6. Varki A & Rosenberg LE. Emerging opportunities and career paths for the young
physician-scientist. Nat Med 2002; 8: 437-39.

7. Ley TJ & Rosenberg LE. The physician-scientist career pipeline in 2005: Build it,
and they will come. JAMA 2005; 294: 1343-51.

8. Schwartz P & Gaulton GN. Addressing the needs of basic and clinical research:
Analysis of graduates of the University of Pennsylvania MD-PhD program. JAMA
1999; 281: 96-97.

9. Watt CD, Greeley SA, Shea JA, et al. Educational views and attitudes, and career
goals of MD-PhD students at the University of Pennsylvania School of Medicine.
Acad Med 2005; 80: 193-98.

10. Andriole DA, Whelan AJ, Jeffe DB. Characteristics and career intentions of the
emerging MD/PhD workforce. JAMA 2008; 300: 1165-73.

11. Dyrbye LN, Rohren C, Tiegs R. An MD-PhD re-entry curriculum. Med Educ 2004;
38:548-49.

12. Kearney RA, Lee SY, Skakun EN, et al. The research productivity of Canadian
physicians: How the timing of obtaining a PhD has an influence. Acad Med 2007;
82: 310-15.

13. Whitcomb ME. The need to restructure MD-PhD training. Acad Med 2007; 82:
623-24.

14. Wong DT, Perry KW, Bymaster FP. Case history: The discovery of fluoxetine
hydrochloride (Prozac). Nat Rev Drug Discov 2005; 4: 764-74.

15. Cassano P, Fava M. Tolerability issues during long-term treatment with antidepres-
sants. Ann Clin Psychiatry 2004; 16: 15-25.

16. Damsa C, Bumb A, Bianchi-Demicheli F, et al. “Dopamine-dependent” side effects
of selective serotonin reuptake inhibitors: A clinical review. J Clin Psychiatry 2004;
65: 1064-68.

17. Gregorian RS, Golden KA, Bahce A, et al. Antidepressant-induced sexual dysfunc-
tion. Ann Pharmacother 2002; 36: 1577-89.

18. Blier P & de Montigny C. Current advances and trends in the treatment of depres-
sion. Trends Pharmacol Sci 1994; 15: 220-26.

19. Poureslami IM, Rootman I, Balka E, et al. A systematic review of asthma and health
literacy: A cultural-ethnic perspective in Canada. Med Gen Med 2007; 9: 40.

20. Chen Y, Dales R, Krewski D. Asthma and the risk of hospitalization in Canada: The
role of socioeconomic and demographic factors. Chest 2001; 119: 708-13.

21. Cox G, Miller JD, McWilliams A, et al. Bronchial thermoplasty for asthma. Am J
Respir Crit Care Med 2006; 173: 965-69.

22. Lim TK, Pride NB, Ingram RH Jr. Effects of volume history during spontaneous
and acutely induced air-flow obstruction in asthma. Am Rev Respir Dis 1987;
135: 591-96.

23. Salome CM, Thorpe CW, Diba C, et al. Airway re-narrowing following deep inspi-
ration in asthmatic and nonasthmatic subjects. Eur Respir J 2003; 22: 62-68.

24. Lapidot T, Sirard C, Vormoor J, et al. A cell initiating human acute myeloid
leukaemia after transplantation into SCID mice. Nature 1994; 367: 645-48.

25. Dick JE & Lapidot T. Biology of normal and acute myeloid leukemia stem cells. Int
J Hematol 2005; 82: 389-96.

26. Wang JC & Dick JE. Cancer stem cells: Lessons from leukemia. Trends Cell Biol
2005; 15: 494-501.

27. Krause DS & Van Etten RA. Right on target: Eradicating leukemic stem cells.
Trends Mol Med 2007; 13: 470-81.

28. Dick JE. Stem cell concepts renew cancer research. Blood 2008; 112: 4793-807.
29. Macpherson AJ & Harris NL. Interactions between commensal intestinal bacteria

and the immune system. Nat Rev Immunol 2004; 4: 478-85.
30. Sun J, Arias K, Alvarez D, et al. Impact of CD40 ligand, B cells, and mast cells in

peanut-induced anaphylactic responses. J Immunol 2007; 179: 6696-703.

Author Biography
Peter Margetts is an associate professor in the Department of Medicine at McMaster University. He is a staff nephrol-
ogist at St. Joseph's Hospital with an interest in chronic kidney disease and peritoneal dialysis. He supervises a research
program in basic mechanisms of peritoneal and kidney fibrosis and treatment with gene therapy. In September 2008,
he was appointed the Director of the McMaster MD/PhD program.


