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he ability to practise as a primary care physician in a

nonconflicted, evidence-based manner can be chal-

lenging within a practice environment full of question-
able online information bombarding not only patients but
also providers. Unfamiliar with specific interventions, phy-
sicians might rely too heavily on easily accessible messages
created and tailored by the corporate world to put the pri-
vate interests of shareholders ahead of the public interest.
One understudied area of concern is the effect of direct-
to-consumer advertising (DTCA) on physicians and other
health providers,' both directly and through manufactured
demand from patients for drugs and vaccines that might
not be medically necessary.? While Canada has weakly
prohibited the DTCA of prescription drugs,® it has not pro-
hibited DTCA for immunizing agents.* While leakage of
DTCA enters the Canadian market through American
sources using cable television and the Internet, vaccines
uniquely approved in our country but not in the United
States provide a natural experiment on the outcome of
domestic DTCA’s effect on Canadian physicians, nurses,
and pharmacists. The purpose of this article is to histori-
cally review a travel-related vaccine (ie, DUKORAL) that is
currently being overprescribed by primary care physicians
in Canada despite long-standing evidence-based guide-
lines demonstrating its lack of efficacy.

Background

After receiving an application from the manufacturer
in July 2001, Health Canada expedited the approval of
DUKORAL in February 2003 as an “oral, inactivated trav-
eler’s diarrhea and cholera vaccine” using the priority
review process that has been soundly criticized.® There
has never been another vaccine licensed in Canada
simultaneously for 2 different conditions (ie, cholera
and diarrhea caused by heat-labile toxin-producing
enterotoxigenic Escherichia coli [LT-ETEC]) where the
primary indication (ie, cholera) has been made subordi-
nate to an unproven secondary indication (ie, LT-ETEC);
or where the vaccine targets a clinical syndrome (eg,
traveler’'s diarrhea [TD]) rather than a specific patho-
gen. Yet DUKORAL solely comprises cholera compo-
nents (killed whole-cell Vibrio cholerae O1 bacteria and
recombinant cholera toxin B subunit [rCTB]).¢ Although
the cholera toxin might have some structural similari-
ties to the LT-ETEC toxin, there is no direct evidence of
DUKORAL's protective efficacy against LT-ETEC or TD in
general among travelers. Looks can be deceiving.

The only evidence, showing a 7% risk reduction of
TD between travelers taking (ie, cases) and not tak-
ing (ie, controls) the vaccine, is based on one old study
using a vaccine prototype of DUKORAL,” which is dif-
ferent from the currently marketed vaccine. DUKORAL
itself has never been properly shown to reduce the inci-
dence of TD using randomized controlled trials (RCTs),®
especially in Canadians. While DUKORAL was used in
the 1995 Scerpella et al RCT study,’ subjects took the
vaccine after arrival in Mexico, showing that it does not
work if taken after departure to a developing country. In
a preliminary RCT by Wiedermann et al in 2000,'° there
was no difference between the DUKORAL and placebo
groups regarding incidence of diarrhea. A large non-
RCT observational study among Spanish travelers found
a 3% difference in the occurrence of TD between the
group taking the vaccine and the group not taking it,'
which was clinically insignificant. The manufacturer has
not conducted any further RCTs on the licensed vaccine
to address the lack of efficacy data following approval of
its use in Canada in 2003.

When a vaccine is approved by Health Canada, it
is automatically classified as not requiring a prescrip-
tion in order to ensure that local public health agencies
have access to appropriate vaccines for childhood and
other publicly administered immunization programs.
For use outside of these public health programs, the
National Drug Scheduling Advisory Committee (NDSAC)
is responsible for guidance to provincial pharmacy
authorities on the scheduling of vaccines (and drugs)
into 3 classifications pertaining to a particular prod-
uct’s access at the retail pharmacy.'? At the request of
the representatives of the manufacturer in December
2003, NDSAC created a unique dual status for DUKORAL,
which included requiring a prescription (schedule I clas-
sification) for its use against cholera, as well as phar-
macist dispensing behind the counter (schedule II
classification) for its use against TD."* As only 1 com-
ponent of the vaccine is being used for TD prevention
(ie, rCTB), it was unusual to see NDSAC making public
access much easier for an unproven secondary indica-
tion (ie, TD). However, NDSAC made it more difficult
to access DUKORAL for the proven primary indication
(ie, cholera) that the entire vaccine is being used to
immunize. The result is that DUKORAL is mostly pro-
vided through retail pharmacies without prescription,
including when patients are picking up more effective
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pretravel interventions such as antibiotic (eg, azithro-
mycin or ciprofloxacin) and nonantibiotic self-treatment
(eg, loperamide).'* While DUKORAL is generally con-
sidered safe in the context of being taken once every
few years (ie, the cholera vaccine schedule), there are
no formal safety studies on frequent use over a short
period of time (eg, the LT-ETEC or TD vaccine schedule).
This constitutes a long-term natural experiment among
Canadian travelers since 2003.

In 2005, the federal Committee to Advise on Tropical
Medicine and Travel (CATMAT) published specific guide-
lines for the evidence-based use of DUKORAL, recom-
mending that it be used in very limited circumstances in
the context of TD or LT-ETEC prevention.'® This guide-
line and subsequent CATMAT statements on the pre-
vention and treatment of TD appear to have had little
effect on the sale of DUKORAL in Canada, which is being
provided in greater quantities than typhoid fever immu-
nization that prevents a condition considered clinically
more concerning for practice experts (Figure 1).'® From
an international perspective, the manufacturer states
that “Canada represents the single largest market for
DUKORAL, accounting for more than 50% of global prod-
uct sales in 2016.”'7 In 2007, the first revision of the
product monograph did not reference the 2005 CATMAT
statement on the vaccine; however, it did incorporate
an irrelevant 2006 CATMAT statement on treating per-
sistent or chronic diarrhea in return travelers.'® Similarly,

Figure 1. Estimated total number of units of selected travel
vaccines purchased by Canadian drugstores and hospitals
from manufacturers and wholesalers from 2009 to 2013*
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TRAVEL VACCINES 2009 2010 201 2012 2013

All hepatitis A 1019911 943840 923161 948850 856937
TWINRIX 752201 692911 665845 704326 667253
DUKORAL 144148 169 441 199833 279745 273137
All typhoid 72 477 77 694 81068 80874 70028

*Data from 1QVIA Solutions Canada Inc.” The information
contained in this figure is derived in whole or in part from
data obtained under licence from IQVIA Solutions Inc. Source:
Canadian Drug Store and Hospital Purchases Audit, 2009-2013.
All rights reserved. The statements, findings, conclusions,
views, and opinions contained and expressed herein are not
necessarily those of IQVIA Solutions Canada Inc, or any of its
affiliated or subsidiary entities.

a revision in 2011 did not correct this glaring omission.
In 2015, after reassessing the original application, Health
Canada directed the manufacturer to change the indica-
tion for DUKORAL to an “oral, inactivated cholera and
ETEC diarrhea vaccine.” Indications for the vaccine were
not further restricted to a “cholera only” vaccine, in a
manner similar to that of the European Union,'” where
the vaccine is manufactured. Again, no considerable revi-
sions of references in the 2015 monograph were made to
include the 2005 CATMAT statement,'® the 2013 system-
atic review of the lack of efficacy of DUKORAL against
TD,® or the updated CATMAT statement on TD in 2015.'

Truth in advertising?
The DTCA of DUKORAL currently remains focused on
promoting this cholera vaccine primarily as prevention
against ETEC causing diarrhea.?® The interim Health
Canada guidance published in 2009 gave formal permis-
sion for DTCA of DUKORAL, which became noticeable
through increasing patient demand within travel and
tropical medicine practice by 2010 (personal observa-
tion). Health Canada has indicated that the reference
document to validate “truth” in DTCA is the approved
product monograph and its companion consumer infor-
mation pamphlet.* The latter continues to describe ETEC
prevention first and in greater detail than cholera pre-
vention, subordinating the vaccine’s primary and proven
indication. What then is the problem with overusing this
relatively safe but ineffectual vaccine for TD prevention?
DUKORAL does contain a buffering solution to protect
the rCTB portion from destruction by gastric acid.?! All
commonly encountered adverse effects including nau-
sea, vomiting, abdominal cramps, and diarrhea are
attributed to this buffering solution. Thus, it is medically
unethical to expose a patient to regular harms where
there is little evidence of benefit (ie, TD prevention).
Cholera is also considered an uncommon disease
among Canadian and other Western travelers.?? Unlike
malnourished populations in refugee camps, few if any
healthy Canadian travelers will die of cholera, which
can also be effectively addressed using antibiotic self-
treatment, as well as oral rehydration.?® In the context
of travel and tropical medicine practice, the evidence-
based use of DUKORAL would be infrequent and not
considered a priority except for those working within
a cholera outbreak region (eg, humanitarian workers).
Because Canada has delisted and defunded pretravel
clinical prevention, there will also be opportunity costs
for high-risk patients such as working-class immigrants
and their children visiting friends and relatives in devel-
oping countries.?* Many of these vulnerable Canadian
travelers must set priorities on what they can and can-
not afford to pay to protect themselves and their families.
Clinical prevention of life-threatening conditions such
as malaria, typhoid fever, and high-altitude illnesses
should be the priority, along with proven antibiotic
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self-treatment of diarrhea to avoid unnecessarily engag-
ing with the local medical system overseas (ie, iatrogenic
prevention). If these vulnerable travelers waste limited
financial resources on an overmarketed ineffectual vac-
cine for a common but rarely serious medical condition,
then they might not have the money to pay for preven-
tion against more important health risks. The overuse of
DUKORAL might lead to the underuse of proven preven-
tion priorities. This is a serious opportunity cost.

Conclusion

While there currently is no formal research into the
direct effects of DTCA on health providers,' physicians
and pharmacists are prescribing and dispensing this vac-
cine in a manner at odds with well established clinical
guidelines and systematic reviews. This suggests that
DTCA of vaccines in Canada is having an effect on phy-
sicians, nurses, and pharmacists, as well as the general
public, that is not necessarily in the interest of patient
care. If any Canadian health provider does not know that
DUKORAL is a cholera vaccine and is not marketed in
most industrialized countries for TD or LT-ETEC preven-
tion, then that health provider might be influenced by
DTCA directly, as well as through demand from his or
her patients. It is unlikely that Health Canada is going to
improve the validation of DTCA for vaccines in the near
future.® Therefore, it behooves all primary care physicians
to take time to review nonconflicted medical information
on vaccine and drug products before making recommen-
dations to their patients. In an era of online information
cacophony, medical doctors might be one group of health
providers who can speak truth to corporate power for the
sake of safe and appropriate health care. L3

Dr Zimmer is Clinical Assistant Professor in the Department of Community Health
Sciences at the University of Calgary in Alberta.

Competing interests
None declared

Correspondence
Dr Rudy Zimmer; e-mail rzimmer@ucalgary.ca

The opinions expressed in commentaries are those of the authors. Publication does
not imply endorsement by the College of Family Physicians of Canada.

References

1. Brown JL. Physician exposure to direct-to-consumer pharmaceutical marketing:
potential for creating prescribing bias. Am J Med 2017;130(6):e247-8. Epub 2017 Jan 12.

2. Mintzes B. Advertising of prescription-only medicines to the public: does evidence
of benefit counterbalance harm? Annu Rev Public Health 2012;33:259-77.

3. Lexchin J, Mintzes B. A compromise too far: a review of Canadian cases of direct-to-
consumer advertising regulation. Int J Risk Saf Med 2014;26(4):213-25.

4. Health Canada. Interim guidance: fair balance in direct-to-consumer advertising
of vaccines. Ottawa, ON: Health Canada; 2009. Available from: www.canada.ca/
content/dam/hc-sc/migration/hc-sc/dhp-mps/alt_formats/pdf/advert-publicit/
pol/guide-ldir_dtca-pdac_vaccine-vaccins-eng.pdf. Accessed 2018 May 3.

5. Lexchin J. Health Canada’s use of its priority review process for new drugs: a cohort
study. BMJ Open 2015;5:e006816. Erratum in: BMJ Open 2015;5:e006816corr1.

6. Kabir S. Critical analysis of compositions and protective efficacies of oral killed
cholera vaccines. Clin Vaccine Immunol 2014;21(9):1195-205.

7. Peltola H, Siitonen A, Kyronseppa H, Simula I, Mattila L, Oksanen P, et al. Preven-
tion of travellers’ diarrhoea by oral B-subunit/whole-cell cholera vaccine. Lancet
1991;338(8778):1285-9.

8. Ahmed T, Bhuiyan TR, Zaman K, Sinclair D, Qadri F. Vaccines for preventing
enterotoxigenic Escherichia coli (ETEC) diarrhoea. Cochrane Database Syst Rev
2013;(7):CD009029.

9. Scerpella EG, Sanchez JL, Mathewson ) 3rd, Torres-Cordero JV, Sadoff JC, Svenner-
holm AM, et al. Safety, immunogenicity, and protective efficacy of the whole-cell/
recombinant B subunit (WC/rBS) oral cholera vaccine against travelers’ diarrhea.
| Travel Med 1995;2(1):22-7.

10. Wiedermann G, Kollaritsch H, Kundi M, Svennerholm AM, Bjare U. Double-blind,
randomized, placebo controlled pilot study evaluating efficacy and reactogenicity
of an oral ETEC B-subunit-inactivated whole cell vaccine against travelers’ diarrhea
(preliminary report). J Travel Med 2000;7(1):27-9.

. Lopez-Gigosos R, Campins M, Calvo M), Pérez-Hoyos S, Diez-Domingo J, Salleras L, et
al. Effectiveness of the WC/rBS oral cholera vaccine in the prevention of traveler’s
diarrhea: a prospective cohort study. Hum Vaccin Immunother 2013;9(3):692-8.

. National Association of Pharmacy Regulatory Authorities [website]. Drug scheduling
in Canada. Ottawa, ON: National Association of Pharmacy Regulatory Authorities;
2018. Available from: http://napra.ca/drug-scheduling-canada. Accessed 2018 May 5.

. National Drug Scheduling Advisory Committee meeting minutes. Dec 7-8 2003.
Ottawa, ON: National Association of Pharmacy Regulatory Authorities; 2003.

14. Libman M; Committee to Advise on Tropical Medicine and Travel. Summary of
the Committee to Advise on Tropical Medicine and Travel (CATMAT) statement
on travellers’ diarrhea. An Advisory Committee Statement. Can Commun Dis Rep
2015;41(11):272-83.

15. Committee to Advise on Tropical Medicine and Travel; National Advisory Committee
on Immunization. Statement on new oral cholera and travellers’ diarrhea vaccina-
tion. An Advisory Committee Statement. Can Commun Dis Rep 2005;31(ACS-7):1-11.

. Estimated total number of units of selected travel vaccines purchased by Canadian
drugstores and hospitals from manufacturers and wholesalers, Canada, 2009-2013.
1QVIA's (previously known as IMS Brogan and QuintilesIMS) Canadian Drug Store &
Hospital Purchases (CDH) audit; MAT April 2014.

17. Valneva. 2016 Annual business report. Exploring new territories. Lyon, Fr: Valneva SE; 2016.
p. 15. Available from: www.valneva.com/download.php?dir=AnnualReports&file=2016_
Valneva_Annual_Business_Report.pdf. Accessed 2018 May 6.

18. Committee to Advise on Tropical Medicine and Travel. Statement on persistent
diarrhea in the returned traveller. An Advisory Committee Statement (ACS). Can
Commun Dis Rep 2006;32(ACS-1):1-14.

. European Medicines Agency. Dukoral. Cholera vaccine (inactivated, oral). London,
UK: European Medicines Agency; 2018. Available from: www.ema.europa.eu/en/
medicines/human/EPAR/dukoral. Accessed 2019 Jan 23.

20. Valneva Canada Inc. Updated indication for Dukoral® travel vaccine: as Canadians

take a budget-conscious approach to tropical destinations in 2016, enterotoxigenic

E. coli is a growing health risk. Kirkland, QC: Valneva Canada Inc; 2016. Available

from: www.valneva.ca/media/Press_releases/News_release__Dukoral_April_29_

FINAL_Layout_EN.pdf. Accessed 2018 May 6.

Clemens JD, Jertborn M, Sack D, Stanton B, Holmgren J, Khan MR, et al. Effect of

neutralization of gastric acid on immune responses to an oral B subunit, killed

whole-cell cholera vaccine. J Infect Dis 1986;154(1):175-8.

Steffen R, Behrens RH, Hill DR, Greenaway C, Leder K. Vaccine-preventable travel

health risks: what is the evidence—what are the gaps? J Travel Med 2015;22(1):1-12.

Davies HG, Bowman C, Luby SP. Cholera - management and prevention. J Infect

2017;74(Suppl 1):566-73.

24. Committee to Advise on Tropical Medicine and Travel. Statement on international
travellers who intend to visit friends and relatives. An Advisory Committee State-
ment. Ottawa, ON: Her Majesty the Queen in Right of Canada, as represented by the
Minister of Health; 2015. Available from: www.canada.ca/content/dam/phac-aspc/
migration/phac-aspc/tmp-pmv/catmat-ccmtmv/assets/pdfs/friends-amis-eng.pdf.
Accessed 2018 Apr 28.

i
=y

~

N
@

o

i
)

21.

22.

N

23.

W

This article has been peer reviewed. Can Fam Physician 2019;65:171-3

La traduction en francais de cet article se trouve a www.cfp.ca dans la
table des matiéres du numéro de mars 2019 a la page e87.

Vol 65: MARCH | MARS 2019 4 Canadian Family Physician | Le Médecin de famille canadien 173



