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WOUND CARE 
This lesson will help you under-
stand the etiology and patho-
physiology of acute and chronic 
wounds, treatment, as well as 
the wound healing process.
(Between pages 14 and 15)

ce lesson

SUPPORTED BY AN UNRESTRICTED 
EDUCATIONAL GRANT FROM GENPHARM
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Let’s talk  
about it
a woman comes into a pharmacy 
clearly distressed. Her nose is 
running. Her hair is dishevelled and her 
eyes are bloodshot from a sleepless 
night. She walks up to the pharmacy 
counter and says: I have  a day of work 
to get through and a party of 30 to host 
tomorrow. Can you help?

There is no punchline to this scenario. 
The woman in question is me. And I wish  
I had a pleasant story to share about  
the ensuing conversation I had with the 
pharmacist. Instead, she told me she’d  
be with me in a minute and that minute 
turned into 15. She was clearly busy,  
and I was clearly impatient having caught 
a miserable cold in the middle of the 
summer. I ended up picking up an OTC 
remedy myself and heading back to work.

I know many of you have an excellent 
rapport with your  patients. You know 
them by name. You know their families 
and their histories. And they’ve come to 
trust and rely on you for your expertise 
and your compassion. 

Given the number of inspiring 
pharmacists I’ve met in my job, I often 
ask people I encounter about their 
experience with pharmacists. Sadly, I’m 
disappointed by the numbers who tell me 
they have none. “I’ve never had anyone 
counsel me” or “I didn’t know I could ask 
them that” are responses I often hear.

I recently interviewed a pharmacy 
veteran (whom you’ll have an opportu
nity to read about in a future issue)  
who told me that while academics  
are certainly important, acing pharma
coenomics doesn’t deem one a good 
pharmacist. “You have to be a communi
cator. You have to put yourself out there 

in front of people and ask those hard 
questions,” she says.

Taking the whole communication 
element even further, I read a recent 
excerpt from a paper by pharmacy 
professor Bruce Berger of Auburn 
University. He writes about a concept 
called “motivational interviewing” to 
increase patient compliance. If patients 
stop using their medication, Berger says 
it’s essential to find out their motivation 
behind doing so. And that requires asking 
questions. “We can’t make them comply 
but we can find out their motivation and 
increase the probability that they will  
make good decisions,” he says.

I certainly didn’t expect to find a cure 
for the common cold when I walked  
into that pharmacy not long ago. A few 
questions and a little advice, however, 
would have sufficed.

New pharmacy awards
I hope you’ve all had a chance to read 
about our new Commitment to Care & 
Service Awards. We’ve combined our 
two national awards programs geared to 
the practice and business of pharmacy 
into one comprehensive tribute to 
outstanding achievement in the 
profession. Do you know someone who 
deserves recognition? Check out all the 
details on our new awards program at  
www.pharmacygateway.ca/ctc. 

rosalind Stefanac
rosalind.stefanac@
pharmacygroup.rogers.com
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With a population of almost 43, 000, 
the northeastern Ontario town of 
Timmins may be a burgeoning city, 
but the fact is, many residents are 
without a family doctor. Pharmacist 
Tom Dolanjski has been helping tackle this 
issue by working in a unique community-
based family health team (FHT).

Started four years ago to address the phy-
sician shortage, the East End Family Health 
Team (EEFHT) now boasts some 1,300 
patients. Dolanjski explains that the group 
differs from many other FHTs by being com-
munity-based as opposed to physician-
based. “Both FHT models need to exist. But 
there may be particular types of patients 
who can be better dealt with in a strong team 
concept where all the providers are on equal 
footing,” says Dolanjski. “With the com-
munity-based model, the patient belongs to 

the team—the patient sees whomever is 
most appropriate to deal with their issue or 
complaint at the time.”

The brainchild of Barb Reid, a nurse 
practitioner, and Judy Rantala, a nurse 
and director of health sciences at the 
Northern College, the EEFHT opened its 
doors with a pharmacist, registered nurse, 
dietitian and doctor, and has grown to 
include an exercise specialist, social 
worker and psychiatrist. 

Dolanjski spends just over two days at 
the EEFHT where he deals with 90% of the 
prescription renewals. In this capacity, the 
other team members have come to recognize 
Dolanjski’s expertise and refer patients to 
him if there is even a hint of a medication 
issue. The physician and nurse practitioner 
also send patients to Dolanjski for medica-
tion adjustments and new starts. The 
patients themselves have come to associate 
Dolanjski with their medications, so about 
half of his appointments are self-referrals.

As much as Dolanjski has found his 
niche working in a FHT, he can see why 
other pharmacists may be wary. Issues such 
as a lack of infrastructure, payment and 
funding are concerns that are not easily 
put aside. Nonetheless, Dolanjski believes 
there is a good possibility that these new 
sorts of models could become the norm 
eventually. And if this is the case, phar-
macists need to be more visible and raise 
public awareness of the value they can 
provide as part of these teams, he says.

The EEFHT was originally funded 
through a one-time grant from the Minis-
try of Health’s Transition Fund for Primary 
Care Reform, as well as through com-
munity employers, such as the local col-
lege and mines in the area who were 
concerned about their employees not hav-
ing family doctors. The clinic is now 
funded solely through the MOH.

—Tanya Stuart
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While hospitals work on recruiting pharmacists across 
the country, ensuring the retention of existing staff 
should be just as important, say hospital pharmacists.

During the recent Health Sciences Association of Saskat
chewan (HSAS) strike in early July, for example, the union cited 
retention issues such as funding for continuing education (CE), 
along with competitive wages, as its main concerns. HSAS 
represents 2,700 healthcare workers in various settings, includ
ing about 170 hospital pharmacists.  HSAS and its employer, 
the Saskatchewan Association of Health Organizations (SAHO), 
agreed to recruitment initiatives with a four per cent wage 
increase per year for the  next two years and a 2.5% retention 
adjustment for employees at the top wage level.

Nicole Bidwell, a pharmacist at the Regina General Hospital 
and a member of the negotiating team, was one of two hospital 
pharmacists who went out on strike. She says experienced 
hospital pharmacists find themselves needing to spend time 
training new recruits.  As well, other health professionals 

Novopharm  is a member of many communities, including the pharmacist community, and we 
acknowledge and respect our responsibility in this regard. The pharmacy profession isn’t one that stops 
very often to recognize individuals who go over and above the call of duty. They should, however, because 
pharmacists are at the front line of healthcare, making a real difference.
We stand by our corporate values statement to constantly search out and embrace change, because it’s 
only through innovation and teamwork that we can improve the way we work. The Commitment to Care 
& Service Awards embody that same spirit of innovation, teamwork and excellence. We’re proud to once 
again be a part of this program.
Novopharm is a supporter of pharmacist initiatives and increasing patient care at the pharmacy level. 
The Commitment to Care & Service Awards are a great opportunity to honour those professionals who 
are leading the fi eld, and we are very pleased to recognize them.

Partnering
Meet Patrick Faucher, 
Director of Marketing, 
Novopharm, one of our 
Commitment to Care & 

Service sponsors.

Pharmacy Practice’s Commitment to Care 
Awards and Pharmacy Post’s Drugstore 
Outstanding Service Awards (DOSA) have 
been combined, creating ONE exciting awards 
program. The Commitment to Care & Service Awards 
honour pharmacists, pharmacy students, technicians, 

pharmacy owners, frontshop personnel and 
physicians for innovative contributions to pharmacy 
practice. This program would not be possible without 
the generous support of our sponsors who are 
committed to promoting excellence and further 
raising the bar in pharmacy.

TO PROMOTE EXCELLENCE

2007 COMMITMENT TO CARE & SERVICE AWARDS
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Retention important  
in hospital setting
Keeping pharmacists key to patient safety

picture this

Going somewhere? 
Next time you’re headed to some exotic (or not so exotic!) locale, 
grab a recent copy of Pharmacy Practice and send us your picture 
along with a description. If printed, we’ll donate $50 to your 
favourite charity for your efforts. 

Send to:  Tanya Stuart , Pharmacy Practice  
One Mount Pleasant Rd., 7th Floor, Toronto, ON M4Y 2Y5  
or email tanya.stuart@pharmacygroup.rogers.com

Snow in August? No, 
this is just to remind you 
of what living in Canada 
is all about. Sherrie 
Hertz (centre) and fellow 
graduates of the Faculty 
of Pharmacy, University 
of Toronto, Class of 
1976, (L-R) Karen 
Colgan, Donna Phillips, 
Vicky Wiseman and 
Kathy Mansfield, 
travelled to Lake Louise, 
Alta., in May, with a recent issue of Pharmacy Practice. The trip 
was to honour the memory of classmate Raija Kokko, who had 
recently passed away. The group’s $50 donation goes to the 
Canadian Cancer Society in her memory.

Continued on page 10
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frequently turn to them with clinical 
questions, such as assessing drug  
therapy in cases of complex infectious 
diseases. “It’s only through being able 
to work in a given area for longer periods 
of time that you become quite good at 
that,” says Bidwell. “But unfortunately, 
that’s where people are not being recog-
nized.” That lack of recognition can lead 
to job dissatisfaction, especially when 
new recruits move elsewhere for training, 
and the cycle begins again, she added.

Studies show that pharmacists have 
the most impact on the quality of patient 
care and patient safety when they work 
on the wards together with physicians 
and nurses at the bedside, says Myrella 
Roy, executive director of the Canadian 
Society of Hospital Pharmacists (CSHP). 

When there is a shortage, pharmacists 
“move back down” to the pharmacy, 
typically on the main floor or basement 
of the hospital,  providing basic services. 
That can lead to job dissatisfaction.

Roy says some institutions are trying to 
retain experienced pharmacists by paying 
licensing or association membership fees, 
and being “as generous as possible” in 
funding continuing education. “If it’s dif-
ficult to recruit pharmacists or the retention 
of those pharmacists is difficult, the ulti-
mate consequence of that is that patients 
are being put at risk,” Roy says.  “And 
there is proof that if the pharmacist is not 
available on the wards to help select the 
right medications for the patients and 
monitor their therapy, there are consequen-
tial adverse events to patients.”  

—Marie Powell Mendenhall S
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Make patients 
see the light

For more highlights, go to the Trends  
& Insights Online Summary Report at  

www.pharmacygateway.ca or the  
sponsors’ websites, www.mckesson.ca  

or www.novopharm.com

Keep offering services and people 
eventually will see benefits  41%

Establish yourself as an  
expert and patients will pay 25%

We all have to charge  
a fee based on a schedule 11%

Charge a very nominal fee 7%

Start with introductory clinic  
days and advertise your fees 6%

Responses ≤5% are not mentioned

Some pharmacists feel 
that their patients will  
not pay for special 
pharmaceutical care 
services. How can 

pharmacists overcome this barrier?

10 pharmacypractice | august 2007 pharmacygateway.ca
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Ontario Pharmacists’ Association 

CONFERENCE 2007

Be sure not to miss this year’s conference –
‘Embracing Change’

WHEN: September 7th and 8th

WHERE: Deerhurst Resort in Muskoka

WHY ATTEND?

• Two days of comprehensive continuing education sessions

• Opportunity to network and meet with colleagues from

across the province

• An enhanced exhibit hall with the latest innovations and

developments affecting the profession of pharmacy

• Unforgettable social events, including Casino Night and

Gala Awards Banquet

• Discounts for OPA members on registration fees

• Professional allowances can be used for registration fees

For more program details or to register, visit http://www.opatoday.com/Conference2007.asp
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Sandra Knowles 
B.Sc.Phm.  
Pharmacist, Drug Safety  
Clinic, Sunnybrook & Women’s 
College Health Sciences  
Centre, Toronto, Ont.

research 
highlights

Phenylephrine:  
decongestant efficacy
Nasal decongestants have been used for 
many years to treat nasal congestion asso
ciated with the common cold, allergic rhi
nitis and sinusitis.  In 1976, the U.S. Food 
and Drug Administration (FDA) review 
panel deemed oral phenylephrine, phenyl
propanolamine and pseudoephedrine to be 
safe and effective for treating nasal conges
tion.  Since that time, phenylpropanol
amine was voluntarily removed from the 
market in 2000 after it was associated with 
hemorrhagic stroke.  As well, pseudo
ephedrine has been relegated to “behind 
the counter” in many states, since it has 
been used to illegally manufacture meth
amphetamine.  As such, manufacturers have 
substituted phenylephrine for pseudo
ephedrine in some overthecounter prod
ucts (e.g., Sudafed PE, which contains 
phenylephrine).  However, the efficacy of 
phenylephrine in the currently recom
mended dose (10 mg) is being questioned.  

A metaanalysis was conducted of all 
published and unpublished studies that 
measured the effects of oral phenylephrine 
on nasal airway resistance (NAR) in 
patients with nasal congestion.  As well, 
cardiovascular effects and selfreported 
decongestant effects were examined from 
each of the trials.

Study results

Only eight unpublished studies (total of 
138 patients) were included in the primary 
analysis.  In these studies, phenylephrine 
10 mg did not reduce nasal congestion 
significantly more than placebo as mea
sured by NAR (10.1% reduction). How

ever, phenylephrine 25 mg showed a sig
nificant reduction in maximal NAR of 
27.6% compared with placebo. Self
reported relief of congestion was not better 
for any phenylephrine dose compared with 
placebo.  As well, there were no consistent 
cardiovascular effects observed, including 
change in heart rate or blood pressure, for 
dosages 50 mg or less. 

Implications for pharmacists

Based on this metaanalysis, phenylephrine 
10 mg is not an effective dose for the relief 
of nasal congestion. Although no cardio
vascular effects were noted in doses of  
50 mg or less, patients with hypertension 
or those taking concomitant monoamine 
oxidase inhibitors could experience adverse 
cardiovascular effects. The authors have 
petitioned the FDA to change the maximum 
dosage of phenylephrine for patients 12 
years of age and older from 10 mg to 25 mg 
(administered every 4 hours).  

Bar code use in the  
medication cycle 
We’ve all seen bar codes—the thin and thick 
black bars that allow the checkout clerk to 
add that item to our bill. A properly pro
grammed machine can interpret the coded 
information and translate it into a data input 
in the computer, in the same way that we 
interpret letters into words and sentences. 

Medical use of bar codes

Progress in the use of bar codes in health 
care has been slow, despite its rapid 
deployment throughout the retail industry. 
Methods have been established for using 
bar codes to streamline workflow within 
laboratories and even within pharmacies. 
However, these systems, which are used 
to reduce errors and improve efficiency, 
have much in common with the first 
locally applied bar code stickers in that 
they are manually applied. This exposes 
the process to the risk of inadvertent mis
labelling. It is also inefficient in terms of 
human resources at a time when the 
healthcare community is facing critical 
staff shortages. What is really needed is 
the pharmaceutical and medical/surgical 
equivalent of the UPC (i.e., a standard 
bar code applied by the manufacturer that 
can be read by programmed software). 

The FDA issued a directive in February 
2004 stipulating that bar codes would be 
mandatory on most prescription items and 
many nonprescription medications pro
duced in the U.S. as of April 26, 2006.1 

This was specifically designed to reduce 
medication errors through the use of a 
universal, manufacturerapplied bar code 
that would ensure the correct product is 
selected and administered to the patient. 
This FDA mandate was supported by a 
strong proposal from the Joint Commis
sion on the Accreditation of Healthcare 
Organizations (JCAHO),2 as well as by an 
article published by JCAHO in the Jour-
nal on Quality and Patient Safety.3 How
ever, JCAHO has suspended its bar code 
requirements, due to concerns that hos
pitals and software vendors would not be 
able to implement this technology within 
the short time frame proposed.4 

While manufacturers’ compliance with 
the FDA bar code regulation in the U.S. 
has been generally good, concern exists 
that some manufacturers have simply 
stopped packaging unitdose items, 
thereby avoiding the need to bar code 
each package provided in order to comply 
with the regulation.4 This has resulted in 

practiceissues
expert views on current topics and trends

Reference
Hatton RC, Winterstein AG, McKelvey RP, et 
al.  Efficacy and safety of oral phenylephrine: 
systematic review and meta-analysis. Ann 
Pharmacother 2007;41:381-90.

eye on  
technology 

John F. Goring  
B.Sc.(Pharm)  
Coordinator of pharmacy  
informatics, Vancouver Island 
Health Authority (South Island), 
Victoria, B.C. 
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an increased pressure on hospitals to add 
bar codes to unitdose packages. It has 
also effectively circumvented the safety 
benefits of having a manufacturerapplied 
universal bar code that can be used to 
uniquely identify the medication during 
all steps of the medication cycle, until it 
is administered to the patient.

Health Canada has no current rulings 
or proposals for mandating bar codes on 
medications marketed within Canada, so 
it is unlikely that universal manufacturer
applied bar codes will be a reality in our 
country for at least three to five years. 
This places the onus on pharmacies to 
evaluate the use of bar codes in their set
tings to maximize patient safety.

Bar codes in pharmacy

Barcodes can be used in almost all aspects 
of pharmacy practice, including inventory 
control and purchasing, prescription authen
tication and identification, medication dis
pensing and auditing, and documentation 
of medication administration. Several phar
macy automation vendors provide “offthe
shelf” solutions that utilize bar codes to 
improve inventory tracking throughout the 
pharmacy, as well as for supporting almost 
all aspects of the medicationuse cycle.

Despite the lack of manufacturerapplied 
unique bar codes in Canada, it is still pos
sible to include bar codes in the dispensing 
process in both retail and hospital pharma
cies. The key element in the use of bar 
codes is that the item being scanned should 
be identified throughout the process in the 
smallest package size that will be used. 

In a unitdose setting, each oral solid 
dosage form, prefilled syringe, oral liquid 
syringe or medication cup should be 
uniquely identified from the point of  
packaging, both with medication name and 
strength, as well with the lot number and 
expiry date of the product. This unitdose 
item would then be eligible for bar code 
scanning at the point of inventory transfer 
and medication dispensing and checking. 
Once identified by a bar code in the  
packaging or dispensing process, automated 
systems can read this bar code to ensure  
that the correct product is selected at each 
point in the process. The McKesson Robot
Rx system at our institution reads the prod

uct identity, lot number and expiry date at 
every point of contact with a medication. 

Medium to large community pharmacies 
can also implement bar code technologies 
to streamline operations, utilizing auto
mated dispensing technologies such as the 
ScriptPro robotic dispensing system (www.
scriptpro.com/products/overview/counter.
htm). Benefits in productivity and through
put in a retail setting can be significant.5 

The best contribution of bar codes in 
the medicationuse cycle is to support the 
documentation of medication administra
tion. Individuals responsible for drug 
administration (e.g.,  a nurse in an inpa
tient setting) use a bar code scanner to 
identify themselves, the person receiving 
the therapy, and the medication or therapy 
being administered. The system then 
timestamps the event and stores it in a 
central database. This automates the 
ubiquitous paper medication administra
tion record, but adds an additional safety 
net by notifying the administering health
care professional if the medication is not 
for that patient or is not the medication 
they believe they are administering. It 
can even provide realtime interaction 
checking, for example, notifying the 
administering healthcare professional that 
the patient has an elevated INR at the 
time of administration of warfarin. Check
ing the identity of the item at the point of 
administration provides the last opportu
nity for the detection of medication errors. 
According to the FDA, the use of such 
technology could eliminate up to 500,000 
medication incidents and save more than 
$93 billion U.S. over the next 20 years.1  

Conclusion 

Bar code technology can be very benefi
cial to pharmacy practice, by streamlining 
workflow and improving data capture, as 
well as contributing to patient safety.  pp
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Approximately 11% of healthcare costs in 
Canada are due to injuries that lead to acute 
wounds.1,2 Since pharmacists are often the fi rst 
healthcare professionals to be consulted about 
wounds, it is important that they be knowl-
edgeable about their treatment and be 
familiar with the wide selection of available 
wound care products. This lesson will describe 
the wound healing process, the barriers to 
wound healing, how to identify and assess 
wounds that require medical attention, and 
the treatment of acute and chronic wounds.

Etiology/pathophysiology 
The skin is the largest organ in the human 
body and consists of three layers: the epider-
mis, dermis and subcutaneous (SC) tissue 
(Figure 1). The epidermis is composed of  
stratifi ed squamous epithelium and contains 
basal cells, keratinocytes, Langerhans cells, 
melanocytes and the stratum corneum. The 
latter forms a protective barrier against 
environmental toxins and loss of body fl uids.3

The dermis is the middle layer of the skin 
located below the epidermis. It contains 
blood vessels, glands, hair follicles, nerve 
fi bres, collagen, fi broblasts, mast cells, mac-
rophages and elastin. The dermis has many 
functions including thermoregulating of the 
body, providing skin elasticity, strength and 
texture, and minimizing fl uid loss from the 
outer layers of the skin.3,4 

The innermost layer of the skin—the SC 
tissue—contains blood and lymphatic ves-
sels, fat cells (adipose tissue), connective 
tissue and nerves. The SC layer protects the 
body from injury, shock and trauma. The 

adipose tissue provides thermoregulation 
by limiting heat loss.3 

A wound is defi ned as a disruption in the 
normal structure and functioning of the 
skin.5 Wounds can be classifi ed as acute or 
chronic. Acute wounds heal in a prompt and 
predictable fashion whereas chronic wounds 
heal poorly, since they remain in an infl am-
matory or proliferative phase. The latter 
include decubitus (pressure sore), neuro-
pathic, venous and arterial ulcers.6 

The normal healing process
Wound healing begins at the moment of 
injury and is described as the physiological 
process which restores the function of the 
damaged tissue.7  Healing is a complex series 
of reactions and interactions among cells and 
“mediators” that occurs in three phases: the 
infl ammatory (or hemostatic phase), the pro-
liferative phase (or tissue formation/granula-
tion phase) and the maturation phase (or 
tissue remodelling phase).8  
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LEARNING OBJECTIVES
Upon successful completion of this 
lesson, you should be able to:
1.  discuss the etiology and pathophysio-

logy of acute and chronic wounds
2.  describe the wound healing process
3.  list the factors that impair wound healing
4.  describe the principles of moist wound 

healing
5.  explain the treatment of acute and 

chronic wounds and know when to 
refer to a physician

6.  list currently available types of products 
for the treatment of acute and chronic 
wounds

INSTRUCTIONS
1.  After carefully reading this lesson, study 

each question in the post-test and 
select the one option you believe is the 
best answer. Although more than one 
option may be considered acceptable, 
only one option is the best answer.

2.  To pass this lesson, a grade of at least 
70% (14 out of 20) is required. If you 
pass, your CEU(s) will be recorded with 
the relevant provincial authority(ies). 
(Note: some provinces require 
individual pharmacists to notify them.)

ANSWERING OPTIONS
 A.   For immediate results, answer online  

at www.pharmacygateway.ca.
B.   Mail or fax the printed answer card 

to (416) 764-3937. Your reply card 
will be marked and you will be 
advised of your results within six 
to eight weeks in a letter from 
Pharmacy Practice.

Supported by an unrestricted grant from

1.25 CEUs
APPROVED BY CCCEP FOR

CCCEP fi le #580-0507
This lesson has been approved 
for 1.25 CEUs by the Canadian 

Council on Continuing Education in
Pharmacy. Approved for 1.25 CEUs by 
l’Ordre des pharmaciens du Québec. 
Accreditation of this program will be 
recognized by CCCEP until July 3, 2010.
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INFLAMMATORY PHASE 
This phase begins at the time of injury and 
lasts up to six days.  The release of infl am-
matory mediators when collagen is exposed 
at the time of injury results in hemostasis 
(stoppage of blood fl ow), vasoconstriction, 
platelet aggregation and clot formation.  
Immediately after the clot is formed, vaso-
dilation of blood vessels around the wound 
increases capillary permeability to blood and 
plasma, which leaks into the tissue surround-
ing the wound area. The infl ammatory phase 
is therefore characterized by redness, edema 
and a peak in the production of exudate or 
wound drainage. Neutrophils and macro-
phages are then drawn into the wound area 
by various mediators to remove bacteria and 
debris such as necrotic tissue.  This process, 
called autolytic debridement, allows the 
wound to progress from the infl ammatory 
phase to the next phase of healing—the pro-
liferative phase. 3,8,9–11  

PROLIFERATIVE PHASE  
The proliferative phase lasts from four to 24 
days. It is characterized by the formation of 
delicate new tissue (granulation tissue), 
wound contraction, and fi nally, epithelializa-
tion (formation of new epithelium). In the 
proliferative phase, macrophages mediate 
angiogenesis (formation of new blood vessels) 
and recruit fi broblasts to the wound site. 
Fibroblasts create a network of collagen 
fi bres on which granulation tissue and capil-
laries can form. Angiogenesis is essential to 
wound healing, as the newly formed capil-
laries transport oxygen and nutrients (e.g., 
vitamins A and C, zinc) to growing tissue.10  
The perfusion of granulation tissue with these 
capillaries is what gives it its pink to red 
colour.  Myofi broblasts pull the wound edges 
together to decrease the size of the wound so 
that epithelialization can begin.  

Epithelialization occurs when keratinocytes 
in the healthy epidermis surrounding the 
wound are stimulated to migrate to the wound 
area, proliferate, and differentiate into epithe-
lial cells, which cover up to three centimetres 
over the granulation tissue.8 It is important to 
note that a moist surface is required for the 
epithelialization process to occur.10 

MATURATION PHASE  
This fi nal phase of wound healing begins at 
three weeks post-injury and can continue 
for up to two years. In the maturation phase, 
collagen is deposited and becomes stronger 
and more organized, increasing the tensile 
strength of the tissue. However, injured 
tissue never regains the full tensile strength 
of intact tissue, and an apparently healed 
wound can easily regress if the factors that 
caused it initially are reintroduced.11 

Acute wounds
Acute wounds are commonly caused by 
burns, bites or stings, and trauma such as 
abrasions, scrapes, lacerations and punc-
tures. Wounds that do not affect SC tissues 
are considered to be partial-thickness 
wounds. Full-thickness wounds involving 
SC tissue are considered more serious, 
usually requiring medical attention.11,12 

Burns are categorized as fi rst-, second- or 
third-degree depending on the layers of skin 
involved. First-degree burns involve the 
epidermis and cause redness and pain.  
Second-degree burns involve the dermis, as 
well as the epidermis, and may cause 
blisters. Third-degree burns can involve 
the SC tissue and destroy sensory nerves. 
Consequently, third-degree burns are not 
usually painful but can cause scarring.4 

It is important for pharmacists to be able 
to assess a wound and determine whether 
or not the patient should see a physician.4

Patients are advised to seek medical atten-
tion if any of the following apply:3,12 
• A tetanus shot is needed.
•  The wound is longer than two centimetres. 
• Lacerations on the face or hands where 
the edges of the skin do not fall together are 
present (stitches may be required).12 Due to 
a richer blood supply in the facial area, 
wounds on the face bleed more heavily than 
those on the body. They should take no 
longer than 18–24 hours to close, while 
those on the body should close in no longer 
than six to 18 hours.4 
•  The wound is deep (reaching fat tissue or 

bone).
•  Bleeding does not cease after 10 minutes 

of pressure.
•  The patient is unable to move the injured 

body part.
•  Dirt or debris cannot be removed without 

scrubbing.
•  The wound has not healed after three 

weeks.13 
•  The wound is infected. Signs of infection 

include:
 -  redness extending from the wound after 

two days
 -  pus or a yellow discharge is present
 -  area around the wound is red, swollen 

and warm
 -  signs of systemic toxicity including 

fever and general malaise
•  Second- or third-degree burns that require 

medical attention (usually accompanied 
by blisters) are present.

• A burn has occurred in a child. 

Chronic wounds
In healthy individuals, an acute wound 
should heal within three weeks, with 
remodelling occurring over the next year or 
two.  However, if a patient has underlying 
factors that impair wound healing, a wound 
may become delayed in one of the stages 
and become chronic. Chronic wounds are 
defi ned as wounds that have failed to pro-
ceed through an orderly and timely process 
to produce anatomic and functional integ-
rity, or wounds that have proceeded through 
the repair process without establishing a 
sustained anatomic and functional result.13

The most common types of chronic wounds 
are described in Table 1. 

FACTORS THAT IMPAIR WOUND HEALING
Medical conditions that compromise blood 
perfusion to the skin or affect blood clotting 
factors, collagen synthesis, the immune system 
or infl ammatory process, can potentially 
impair wound healing in patients. Table 2 
presents DIDN’T HEAL, a useful mnemonic 
device for remembering factors that most com-
monly adversely affect wound healing.10 

Complications of wounds 
The most common complications of wounds 
are infection and scarring.  

WOUND INFECTION
In healthy patients, most infections of minor 
wounds are self-limiting and can be treated 
with antibiotics.  Severe infections can lead 
to serious complications such as osteomyeli-
tis, bacteremia, gangrene and the possibility 
of amputation.  Approximately one per cent 

Illustration courtesy of Smith & Nephew Inc.

Anatomy of the skin29

fi gure 1
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of patients with diabetic foot ulcers 
eventually require lower limb amputations.10

Pathogens that commonly cause infec-
tions in wounds are Gram-positive cocci 
(e.g., Staphylococcus aureus or Streptococcus 
pyogenes), Gram-negative rods (e.g., Pseudo-
monas aeruginosa), anaerobes (e.g., bacte-
roides) and fungi (e.g., candida). Clostridium 
tetani, found in soil, can cause a potentially 
fatal condition if introduced into a wound. 
Tetanus toxoid should be given to patients 
with major wounds that are not clean, who 
are uncertain of their vaccination history (it 

should be repeated every 10 years), or have 
received fewer than three doses of an immu-
nization series.14 

Minor acute wound infection commonly 
manifests as redness, infl ammation, tender-
ness and warmth in the area of the wound.   
Other clinical symptoms of wound infection 
are abscess formation, cellulitis (infection 
of connective tissue beneath the skin), 
discharge, delayed healing, abnormal 
odour, wound breakdown and pain.  Large 
and/or deep wounds are at higher risk of 
infection, as are wounds from animal bites 

and those located in certain areas such as 
the perineal area.4 

SCARRING
Scars are fi brous growths that result from 
an abnormal connective tissue response to 
trauma, infl ammation, surgery or burns.  
They are characterized by an abundant 
deposition of collagen and glycoprotein.15

Wounds that occur in areas where the natu-
ral contraction of the scar is opposed by 
skin tension are more prone to scarring.

Closure of a laceration with sutures, adhe-
sive strips (“butterfl y”strips) or a liquid skin 
adhesive within 12 hours, and avoiding the 
formation of a scab by keeping the wound 
moist, can help minimize scarring.4 Patients 
should be advised to keep the healed wound 
covered with sunblock for six months to pre-
vent discolouration from sun exposure.16

Topical silicone gel or sheets applied for a 
minimum of eight weeks (longer treatment for 
old scars) and intralesional steroids are the 
only treatments available with proven clinical 
effi cacy in the treatment of scars.8,17  

Management of wounds
MOIST WOUND HEALING
Mechanisms and 
benefi ts of moist wound healing 
The rate of epithelialization of wounds kept 
in a moist environment under a polyethylene 
fi lm has been shown to be double that of 
wounds healing under a dry scab.9,18 The 
reasons are as follows: 4,7,11,19–22

• decreased dehydration and cell death 
• increased angiogenesis 
•  enhanced autolytic debridement:  Enzymes 

can migrate more easily to  wound bed.
•  increased re-epithelialization: Dry crusted 

scabs act as a physical barrier to epithe-
lial cell migration and to the delivery of  
blood and nutrients to the wound.

•  bacterial barrier and decreased infection 
rate:  Semi-occlusive and occlusive dress-
ings provide a barrier to migration of 
exogenous micro-organisms into the 
wound, enable optimal functioning of 
phagocytes and reduce bacteria-harbour-
ing dead tissue (dry eschar and slough). 

•  decreased pain/trauma to skin: Moist wound 
healing prevents the dehydration of exposed 
neurons and requires less frequent, poten-
tially painful dressing changes. 

•  decreased cost: Less frequent dressing 
changes, shorter healing times, and 
decreases in complications such as infec-
tion and trauma, lead to decreased labour 
costs and lengths of hospital stays.

Common chronic wounds9 
table 1

Wound type Location Causes Comments

decubitus ulcer  • over bony • unrelieved extended • occurs in 9% of hospitalized
(pressure ulcer)  prominences  pressure from bed or   patients and 0.25% of
    seating surface  nursing-home patients
     • can have slough/eschar

arterial leg ulcer • below ankle • initially caused by  • deep and small
    trauma • little exudate
   • insuffi cient arterial  • slough/eschar
    blood supply
   • results from conditions 
    such as atherosclerosis

venous leg ulcer • mainly on maleolus  • expansion of veins due • moderate to large amount of
  (bony prominences   to venous hypertension  exudate
  of ankle) • leaking of enzymes into  • no necrotic tissue
    interstitial tissue

diabetic foot ulcer • feet • pressure on or trauma  • occurs in 5–15% of
    to tissue of foot    diabetics
   • poor glucose control  • necrotic tissue
    over extended periods
   • loss of protective 
    sensation and muscle 
    function

Factors adversely affecting wound healing10 
table 2

D =  Diabetes: The long-term effects of diabetes impair wound healing due to diminished sensation 
and circulation.

I =  Infection: Bacteria compete with fi broblasts for oxygen, delaying collagen synthesis.12 Infection 
prolongs the duration of the infl ammatory process, which delays wound healing. 

D =  Drugs: Corticosteroids generally inhibit cell growth and decrease the infl ammatory process. Anti-
metabolites impede proliferation of fi broblasts and collagen synthesis.  Anticoagulants impede clot 
formation and delay wound healing.

N =  Nutritional problems: Protein-calorie malnutrition and defi ciencies of zinc and vitamins A and C 
impair normal wound-healing mechanisms. 

T = Tissue necrosis: This results from local or systemic ischemia or radiation injury. 

H = Hypoxia:  Inadequate tissue oxygenation impairs wound healing. 

E =  Excessive tension on wound edges: Tension due to factors such as swelling, calluses or the 
natural contraction of the skin can lead to local tissue ischemia and necrosis. 

A =  Another wound: Competition between several healing areas for the substrates required for 
wound healing impairs healing at all sites. 

L =  Low temperature: The relatively low tissue temperature in the distal aspects of the upper and 
lower extremities is responsible for slower healing of wounds at these sites.

Other factors not mentioned above which can impair wound healing include:8 
• ischemia • age (epidermis and subcutaneous layer become thinner
• foreign bodies (including necrotic tissue)  after age 70)3
• edema/elevated pressure • hypothermia and pain
• smoking • major trauma and burns
• ionizing radiation and chemotherapy • hematologic abnormalities (e.g., HIV)
• hypothyroidism • sepsis
  • organ failure
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•  temperature effects:  Tissue cooling can 
cause vasoconstriction and increase 
hemoglobin’s affi nity for oxygen, resulting 
in a decrease in the amount of oxygen 
available to infection-fi ghting cells such 
as neutrophils.  The inherent insulating 
properties of semi-occlusive dressings 
result in higher tissue temperatures than 
traditional gauze dressings.

•  electrical effects:  The positive bioelectrical 
charge of wounds, believed to be created 
by a moist environment, is thought to pro-
mote cellular movement and migration, 
resulting in faster wound healing. 

•  decreased scarring: Wounds that heal in a 
moist environment versus a dry one may be 
less prone to scarring, particularly in the 
case of partial-thickness wounds. 

TREATMENT OF ACUTE WOUNDS
There are four basic principles of treating 
acute minor wounds: cleansing, stopping 
the bleeding, protecting and healing.

Cleansing the wound/stopping the bleeding
The fi rst step in the care of acute wounds 
involves carefully removing dirt and debris 
that can cause infection and delay wound 
healing. Unless there is suspicion of con-
tamination, minor wounds should only be 
washed once thoroughly with soap and water 
or normal saline, as multiple cleansings can 
interrupt the wound healing process.3 Once 
the wound is cleansed, bleeding should be 
minimized by covering the wound area with 
a clean dressing and applying pressure for 
10 minutes.  If bleeding does not stop in 10 
minutes (or 15 minutes in patients taking 
anticoagulants) the patient should seek 
medical attention.3,4 Minor burns should be 
kept clean and moist to prevent infection and 
scarring, avoiding the topical use of butter 
and oils.4 If pain is present, appropriate over-
the-counter pain relievers such as acetamino-
phen or ibuprofen can be recommended. 

Normal saline is adequate for cleansing 
most acute minor wounds, and is not harm-
ful to tissue since it is physiologic.4 Isopro-
pyl alcohol at a 70% concentration can 
reduce bacterial counts for 20–40 minutes 
after contact. However, it is drying and irri-
tating to tissue and should not be used 
on open wounds.2 Other commonly used 
cleansers and disinfectants which can impair 
wound healing due to tissue irritation/
toxicity include hydrogen peroxide 3%, 
povidone-iodine, chlorhexidine gluconate, 
hexachlorophene (used in surgical soaps) 
and benzalkonium chloride.4,23 

Protecting and healing
In order to prevent infection, the wound should 
be covered with a bandage to promote moist 
wound healing and protect it from further 
trauma or microbial contamination. Traditional 
adhesive bandages are suffi cient for most types 
of acute minor cuts and abrasions. It is also 
important to debride the wound by removing 
devitalized tissue (eschar or slough) which can 
harbour bacteria.  In a healthy person with a 
minor acute wound, debridement should occur 
naturally by autolytic debridement. In most 
cases, if a minor wound can be kept clean, 
there is no need to use topical antibiotics and 
the wound should heal in four to 14 days with 
minimal scarring.3,4 

Unless they are infected, it is important to 
close minor wounds early, preferably within 
12 hours of the time of injury, in order to 
minimize scarring. Uninfected cuts or lacera-
tions smaller than two centimetres that do not 
occur on the face or hands can be closed using 
a skin adhesive such as a cyanoacrylate or 
butterfl y strips.4,12  Infected wounds are usually 
left open to allow their assessment.4 

Debridement
Debridement involves the removal of foreign 
material from a wound such as dead or con-
taminated tissue which can harbour bacte-
ria. Debridement thus prevents tissue 
destruction and accelerates wound healing.8

The debridement techniques that are com-
monly used are: surgical, autolytic, enzy-
matic and mechanical.

TREATMENT OF CHRONIC WOUNDS
Like minor wounds, chronic wounds should 
be cleansed before treatment can be 
initiated. Whenever necessary, the wound 
should be irrigated using normal saline. Due 
to tissue toxicity, topical antiseptics should 
be reserved for nonhealable wounds or when 
local bacterial burden is a concern.23 

The principles of wound healing can be 
summarized with the mnemonic DIP-A-
MOPI (Table 3). 

Commonly used topical antimicrobials 
and their antibacterial coverage4,23 

table 4

 Staphylococcus  MRSA Streptococcus Pseudomonas Anaerobes Comments
 aureus (Gram +ve) (Gram +ve) (Gram +ve) (Gram -ve) 

antimicrobial      

mupirocin ✓         ✓ ✓   reserve for
  treatment     MRSA and
  of choice     other
  for topical     Gram +ve
  colonization    organisms 

polymyxin B  ✓  ✓ ✓ ✓ inexpensive,
sulfate/      sensitizing
bacitracin/ 
zinc/
gramicidin 
(various 
combinations)    

neomycin ✓  ✓ ✓ ✓ sensitizing

fusidic acid ✓  ✓   ointment 
      contains sensi-
      tizer lanolin 

silver  ✓ ✓ ✓ ✓ ✓ prevention and
sulfadiazine      treatment of  
      infection in 
      burns; sulfa-
      containing, 
      resistance is 
      rare

✓ = antimicrobial agent possesses coverage against bacteria

table 3
Principles of 
wound healing24

Daily assessment of the wound should 
accompany these steps:
 D = Debride.
 I = Identify and treat infection.
 P = Pack dead space lightly.
 A = Absorb excess exudate.
 M = Maintain moist (not wet) wound bed.
 O = Open wound edges. 
 P = Protect from trauma and infection. 
 I = Insulate wound bed. 
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Treatment of infection
Infection is defi ned as the multiplication of 
bacteria in the tissue resulting in an overt 
host reaction.4 This is different from wound 
contamination or colonization, which is the 
presence of bacteria in the wound that does 
not elicit a response in the host.4 Coloniza-
tion by a small amount of a certain bacteria 
species (such as Staphylococcus epidermis
and Corynebacterium) in a chronic wound 
may facilitate healing.23 

In order to avoid further tissue damage 
and possibly amputation, wounds should be 
assessed and monitored on an ongoing basis 
to determine if they are progressing from 
normal contamination or colonization to 
infection.  The point at which this occurs is 
called critical colonization, and is usually 
detected through bacteriology results.  There 

may be accompanying clinical signs of 
infection such as increasing pain/tender-
ness, increasing exudate and friable granu-
lation tissue, foul odour, pus, erythema of 
surrounding tissues, increased temperature 
and failure to heal. Methicillin-resistant 
Staphylococcus aureus (MRSA) is commonly 
found in ulcers and can potentially be fatal 
in immunocompromised patients.23  

Many patients with chronic wounds may be 
immunocompromised and exhibit only subtle 
signs of infection or a complete absence of 
signs. Therefore, other signs of systemic infec-
tion, such as raised blood sugar levels in dia-
betics, must be closely monitored.23 

Topical antibiotics: In most cases, topical 
antibiotics are not necessary if a wound is kept 
clean.  They can be used to prevent infection 
and decrease the bacterial load in superfi cial 

wounds, but have no proven effi cacy in treat-
ing colonization or infection of deeper 
wounds.24 Furthermore, they have a propensity 
to induce sensitization or allergic contact der-
matitis.  Sensitizing preservatives, commonly 
found in creams, make them less desirable 
than ointments which provide the added 
bene fi t of occlusion for moist wound healing. 
Products such as cadexomer iodine and 
ionized silver dressings combine antibacterial 
properties with moist interactive healing.23

The use of topical antibiotics should be 
re-evalutated after two weeks to prevent resis-
tance and to monitor whether symptoms or 
signs of deeper infection have occurred.25

The choice of topical antibiotic is mostly 
based on the offending organism. Table 4 
provides information on the antimicrobial 
coverage of commonly used topical agents.

Oral antibiotics: If symptoms of infection 
persist after two weeks of topical antibiotic 
therapy, or if there are signs of osteomyeli-
tis or cellulitis, patients should be referred 
to a physician for systemic antibiotics. In 
most cases, systemic therapy with primary 
Gram-positive coverage for one to two weeks 
is suffi cient.4,23 Penicillinase-resistant peni-
cillins such as cloxacillin are the drugs of 
choice for common bacterial skin infections 
because of their effi cacy, tolerability and 
low cost. Other options include amoxicillin/
clavulanic acid and fi rst-generation 
cephalosporins such as cephalexin.26 Broad-
spectrum antibacterials such as quinolones 
are used as second-line agents and are 
reserved for immunocompromised patients 
due to developing resistance.4,26 

Providing a moist wound bed 
Once the wound has been cleansed and 
debrided, it is important to maintain the ideal 
moisture balance so that the wound remains 
moist while preventing maceration of sur-
rounding viable tissue.23 The edges of the 
wound should be kept open, meaning that they 
should not be allowed to dry, as premature 
closure of wound edges can prevent epithelial-
i zation and proper wound closure. 27

The choice of dressing for a wound depends 
on the location, depth, shape and size of the 
wound, the amount of exudate, the state of 
the surrounding skin and whether the wound 
is infected.  A primary dressing is in contact 
with the wound bed and can be attached to 
the skin by a secondary dressing.4 

The dressing should:23

•  keep the wound continuously moist (but 
not wet) while keeping surrounding skin 
dry; maceration of surrounding skin can 

Dressings for moist wound healing4,9,23, 30,31
table 5

Dressing type Description Comments

adhesive  • self-adhesive with gauze in contact • change as needed
bandages  with wound

transparent  • thin polyurethane or copolymer • permit evaluation of wound progress
fi lms  membrane with adhesive on 1 side  without removal
 • semi-permeable: impermeable to  • can be used as primary dressing
  bacteria and water but permeable  • can tear skin upon removal
  to moisture vapours and gases 

skin adhesive • liquid cyanoacrylate • for closure of minor acute wounds 
   • accelerate wound healing 
   • promote hemostasis on contact
   • do not combine with ointments
   • long-lasting (days)

hydrocolloid  • absorbent colloids and adhesive • not for infected wounds due to occlusion
dressings  elastomers  (can promote growth of anaerobes)
 • occlusive/waterproof • long-time wear (2–7 days)
 • adhesive • can reduce pain and damage to tissue
   • can leave debris in wound

hydrofi bre  • pad or ribbon dressing made of • may dry out wound if too little exudate; 
dressings  hydrocolloid fi bres  do not allow to dry
 • highly absorbent

hydrogels • hydrophilic polymers • reduce pain
 • available as gels or sheets • hydrate eschar and slough and create moist
 • water-donating qualities and   wound environment in dry wounds
  minimal absorptive qualities • do not obstruct natural contraction of wound
 • contain preservatives  (may interfere  • no damage to granulation tissue on removal
  with wound healing) • change every 24–72 hours

Absorbents  

foam dressings • hydrophilic polyurethane foam • prevent maceration of surrounding tissue
 • highly absorbent • may dry out wound if too little exudate: 
 • waterproof backing  do not allow to dry out
 • adhesive or nonadhesive
 • gas-permeable
 • different shapes and absorbencies

alginates • made of fi bres derived from brown  • have hemostatic effect
  seaweed • can dry out wound bed
 • absorbent • do not allow to dry
 • available as pads or ropes

antimicrobial  • can contain antimicrobial such as • some treat infection/reduce bacterial
dressings or   silver sulfadiazine  burden
topical  • some act only as a barrier against • good for burns and ulcers
antimicrobial   micro-organisms • may require remoistening
preparations  

compression  • deliver high compression to lower • treat venous hypertension
bandages  leg reducing edema • reduce edema and infl ammation
   • used over other dressings (e.g., foams)
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lead to skin breakdown and further 
deterioration of the wound

•  control exudate but not dessicate the 
ulcer/wound bed 

•  not dry out, stick to the wound bed or 
leave debris in the wound

•  be easy to apply and not require frequent 
changes

•  eliminate wound dead space by loosely 
fi lling all cavities with dressing material, 
without overpacking the wound; unfi lled 
dead space can harbour bacteria and 
impair wound healing; overpacking can 
damage granulation tissue and decrease 
absorption of fl uid by the dressing.
Traditional gauze dressings do not fulfi l 

many of the recommendations mentioned 
above. To date, no one dressing completes 
all of the outlined requirements, and the dif-
ferent types of moist wound dressings have 
proven to be equally effi cacious in treating 
pressure ulcers. 11 The healthcare provider 
must therefore use his/her clinical judgment 
and tailor the dressing used to the phase of 
healing, characteristics of the wound, the 
needs of the patient and the availability and 
skill of the caregiver.11 Tables 5 and 6 sum-
marize the properties and uses of the differ-
ent types of moist wound healing dressings 
available. Dressings used for moist wound 
healing can also be categorized by their func-
tion, as described in Table 7.  

ADJUNCTS TO WOUND HEALING  
Therapies that are commonly used as adjuncts 
in order to overcome barriers to wound heal-

ing include skin protectants (e.g., zinc oxide 
paste), bioengineered skin, electrostimula-
tion, growth factors, hydrotherapy, hyperbaric 
oxygen, lasers, light-emitting diodes, nega-
tive pressure therapy and ultrasound. Current 
research in gene therapy aims at inserting 
growth factor genomes into the wound.8

The pharmacist’s role
As frontline healthcare providers, pharma-
cists should be familiar with basic fi rst-aid 
procedures related to acute wound care, 
which involve cleaning the wound, stopping 
the bleeding and protecting the wound.  They 
should also be able to assess the severity of 
acute wounds and monitor for complications 
in chronic wounds in order to recommend 
medical attention if necessary. Pharmacists 
should be knowledgeable of the signs of 
infection of a wound, and advise patients on 
the proper use of topical antibiotics or refer 
them to a physician if necessary.  In the care 
of chronic wounds, pharmacists can be an 
invaluable source of information for patients 
and physicians in the selection and use of 
moist wound healing dressings appropriate 
to the stage of healing of the wound.  

In addition, pharmacists can play an 
important role in counselling patients on the 
prevention of wounds, particularly those who 
are susceptible to impaired wound healing. 
The importance of a healthy lifestyle includ-
ing a protein-balanced diet, smoking cessa-
tion, prevention of diabetes in obese patients 
through weight loss, and regular exercise 
should be emphasized.8 Diabetic patients 

should be encouraged to manage their blood 
glucose levels, avoid ill-fi tting shoes which 
might cause trauma to the feet, and inspect 
their feet every one or two days for signs of 
trauma.28 Patients with venous hypertension 
should be encouraged to wear appropriate 
compression stockings, and those with decu-
bitus wounds should be counselled on pres-
sure reduction and relief, if appropriate.9 

Summary
When a patient presents with an acute 
wound, pharmacists should instruct them 
to clean the wound with normal saline or 
soap and water, apply pressure for 10 
minutes to stop the bleeding, then cover the 
wound to protect it and promote moist wound 
healing. Pharmacists should assess the 
wound and refer the patient to a physician 

Categorization of moist 
wound environment 
dressing based on 
function31 

table 7

Function Dressings

fl uid absorption • foam dressings
 • calcium alginate 
  dressings

protection and  • hydrocolloid
wound maintenance  dressings
 • transparent fi lm 
  dressings

wound hydration and  • hydrogels: amorphous
autolytic debridement  and sheets

Comparison of dressings for moist wound healing4,9,23, 30,31
table 6

Dressing  Protection Moist Acute Formation of Nonexudative Low to moderate High Necrotic Deep Autolytic Require
type from con- wound wounds gel at contact to low exudate exudate (e.g., amount of tissue/  cavities debride- secondary
 tamination  healing  with exudate wounds (e.g., granulating/epithe- exudate eschar/  ment dressing
 and trauma    superfi cial wounds) lializing wounds)  slough

adhesive    ✓
bandages ✓  (minor 
   wounds)        

transparent 
fi lms ✓ ✓   ✓      

skin 
adhesive  ✓ ✓        

hydro-
colloid     ✓
dressings ✓ ✓  (most)  ✓  ✓  ✓ 

hydrofi bre 
dressings  ✓ ✓ ✓   ✓ ✓ ✓  ✓

hydrogels  ✓ ✓  ✓   ✓ ✓ ✓ ✓

Absorbents           

foam        ✓ (good for    ✓ (non-
dressings ✓ ✓     venous leg   ✓  adhesive
       ulcers)    versions)

alginates  ✓  ✓  ✓ (such as leg ulcers)   ✓  ✓

✓= dressing is appropriate for use or condition described
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 1 Which of the following statements about 
the phases of wound healing is true?
a)  The proliferative phase is marked by a peak in 

the amount of exudate. 
b)  The infl ammatory phase is marked by a peak in the 

amount of exudate and can last up to six days. 
c)  The maturation phase is marked by the formation 

of new tissue called granulation tissue.
d)  Wound tissue usually regains its full original ten-

sile strength in the maturation phase.

2 SR is a 56-year-old female who presents 
with a quarter-inch wound on her foot after 
stepping on a piece of glass in her home 30 
minutes earlier. She has cleaned the wound 
by rinsing it with water and it has stopped 
bleeding.  She is wondering if she should get 
a bandage to cover the wound or if she should 
let it air out and dry, so it can heal faster.  The 
correct response to her question is:
a)  It is best to leave the wound open so that it can 

form a scab and heal.
b)  Covering  the wound with a nonstick bandage and 

keeping it moist has been shown to result in faster 
healing and less scarring than keeping it open.

c)  Apply a gauze bandage to the wound and allow 
it to dry. 

d)  Only cover the wound if it is oozing.

3 SR then informs you that she hardly felt 
any pain when she stepped on the glass. She 
tells you she has type 1 diabetes and that her 
blood glucose has not been under control 
lately as she has been negligent of her diet.  
Your response to this information is:
a)  It is common for diabetics to develop neuropathy 

or numbness in their extremities. 
b)  She should take extra care to keep her blood 

glucose under control and avoid trauma to her 
feet by wearing comfortable shoes and inspect-
ing them daily for cuts.

c)  To avoid infection, she should see her physician 
regarding the wound on her foot as diabetes is 
a risk factor for poor wound healing. 

d)  All of the above

4 BN, a 35-year-old male, presents with an 
abrasion on the elbow that he received yes-
terday while playing football. The wound is 
red, swollen and warm/tender to the touch.  

He also complains of fever.  What recommend-
ation would you make to BN?
a)  The wound appears to be infected and can be 

treated with an over-the-counter topical antibiotic 
cream. 

b)  He should avoid applying a moist wound healing 
dressing on it, as this can worsen an infection.

c)  He should see a physician as he may need oral 
antibiotics to treat an infection.

d)  He should wash the wound with hydrogen per-
oxide 3% to treat an infection.

5 A 16-year-old male presents with a bleeding 
abrasion on his arm after falling off his bicycle 
fi ve minutes ago. What is the most appropriate 
recommendation for caring for his injury?
a)  Apply pressure to stop the bleeding and clean 

the wound with alcohol.
b)  Clean the wound with soap and water or 

normal saline, and apply pressure to stop the 
bleeding.

c)  Use a topical antiseptic such as chlorhexidine to 
clean the abrasion and prevent infection.

d)  Wait until the wound clots, then cover it with 
gauze.

if the wound is serious, does not heal in an 
orderly fashion or there are barriers to 
wound healing (mnemonic DIDN’T HEAL). 
Pharmacists can assist patients in monitor-
ing the progress of a wound so that dressing 
materials can be changed to achieve optimal 

moisture balance.23 They should also be 
familiar with the principles of wound care 
(DIP-A-MOPI) as they apply to both acute 
and chronic wounds, the various wound care 
products currently available and measures 
that can be taken to prevent chronic wounds 

in susceptible patients. For further informa-
tion on wound care, pharmacists may con-
sult the Canadian Association of Wound 
Care’s website at www.cawc.net.  pp
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6 A 72-year-old female presents with a scrape 
on her shin that she received an hour ago as a 
result of a fall while running to catch the bus.  
The wound is still bleeding, and when you check 
her medication profi le, you see that she is 
taking warfarin.  What is the most appropriate 
recommendation?
a)  Stop one dose of warfarin and check with her 

physician tomorrow. 
b)  Recommend some absorbent dressings to soak 

up the blood and tell her to apply pressure until 
the bleeding stops.

c)  Since she takes an anticoagulant and the wound 
has been bleeding for more than 15 minutes, she 
should see a physician.

d)  Recommend that she wash the wound with normal 
saline which should help stop the bleeding. 

7 Which of the following is a potential cause 
of impaired wound healing?
a)  ACE inhibitors c)   insulin
b)  corticosteroids d)  elevated skin temperature

8 All of the following statements about moist 
wound healing are true except:
a)  Pain is reduced partly due to a decrease in dress-

ing changes.
b)  The risk of infection is reduced.
c)  Maceration of the surrounding tissue accelerates 

wound healing.
d)  Wounds in a moist environment heal twice as 

quickly as with conventional gauze dressings.

9 Which of the following statements regard-
ing tetanus is (are) true?
a)  The organism that causes tetanus, C. tetani, is 

most commonly found in soil.           
b)  A tetanus shot should be given to any person 

with a minor wound and who has a questionable 
vaccination history.

c)  The tetanus toxoid should be given to patients 
every fi ve years for immunity.

d)  All of the above

 10 Which of the following statements about 
wound care is false?
a)  Autolytic debridement is the natural process by 

which foreign material such as bacteria and 
necrotic tissue is removed from a wound.

b)  Soap and water or normal saline are adequate 
cleansers for minor wounds.

c)  Antiseptics are irritating or toxic to tissue and 
should be reserved for when bacterial burden in 
the wound is a concern.

d)  Topical antibiotics can be used for up to one 
month on an infected wound before patients are 
referred to a physician.

11 The best type of dressing for a dry wound 
covered in necrotic tissue, eschar or slough is:
a)  transparent fi lm c)  hydrogel
b)  hydrocolloid dressing d)  foam dressing

12 Which of the following does not increase 
the risk of infection in a wound?
a)  semi-occlusive dressings that create a moist 

environment
b)  eschar or necrotic tissue 
c)  dead space in the wound
d)  occlusive hydrocolloid dressings 

13 Which of the following is the most appro-
priate dressing for a deep wound with copious 
drainage?
a)  hydrocolloid dressing c)  alginate dressing
b)  hydrogel d)  foam dressing

14 Which of the following is (are) an advantage 
of moist wound healing?
a)  decreased angiogenesis
b)  increased autolytic debridement
c)  decreased infection rate
d)  b and c 

15 When considering whether an acute wound 
needs closure with stitches or should be left 
open, which statement is false?
a)  Infected wounds should not be closed.
b)  Wounds larger than two centimetres are candi-

dates for stitches.
c)  Any laceration on the face or hands where the 

edges of the skin do not fall together can be 
closed without medical attention using butterfl y 
strips or a skin adhesive.

d)  Wounds on the face should take 18–24 hours to 
close on their own, while those on the body take 
six to 18 hours.

16 Which of the following is (are) true regard-
ing the use of topical antibiotics for the treat-
ment of wound infections? 
a)  In most cases, there is no need to use topical 

antibiotics if the wound is kept clean.
b)  They have no proven effi cacy in the treatment of 

infections of nonsuperfi cial wounds.
c)  Their use in superfi cial wounds should be 

re-evaluated after two weeks in order to prevent 
resistance and assess for deeper infection.

d)  All of the above

17  Which statement is false regarding the 
frequency of dressing changes for different 
moist wound dressings?
a)  Hydrocolloid dressings can be left on for two to 

seven days.  
b)  Foam dressings, alginates and hydrofi bre dress-

ings can dry out a wound and should be changed 
before this occurs. 

c)  Hydrogels can cause maceration and should be 
changed every 24–72 hours.  

d)  Hydrocolloid dressings should be changed daily 
to prevent infection.  

18 Which antimicrobial product or combina-
tion product provides MRSA coverage?
a)  silver sulfadiazine c)  mupirocin
b)  fucidic acid d)  a and c

19 Which statement is false about acute and 
chronic wounds?
a)  An acute wound should heal within three weeks 

in a healthy individual.
b)  A chronic wound is one that does not proceed 

through the wound-healing process in an orderly 
and timely manner.

c)  Wounds that occur in areas where the natural 
contraction of the wound is opposed by skin 
tension are less prone to scarring.

d)  Chronic wounds tend to occur in patients with 
underlying factors that impair wound healing.

20 The following recommendation can assist 
in choosing the right type of dressing for a 
wound:
a)  The wound should be kept continuously moist, 

which can be done easily with gauze dressings.
b)  Wound dead space provides oxygen to tissues 

and should be left open.
c)  Dressings, such as hydrocolloids, hydrofi bres 

and alginates, form a gel when in contact with 
exudate, which promotes moist wound healing.

d)  Silver sulfadiazine dressings or creams should 
not be used on burns.
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Eloxatin for colorectal 
cancer
Eloxatin (oxaliplatin for injection, 50 mg/10 

mL and 100 mg/20 mL, single-use vials), 

Sanofi-Aventis.

Indications: Treatment of metastatic 
colorectal cancer. Used in combination with 
5-fluorouracil (5-FU) and leucovorin.

Action: A platinum compound that inhib-
its DNA replication and transcription, lead-
ing to cytotoxic and antitumour effects.

Dosage: Administered every two weeks 
(in a schedule that includes leucovorin 
and 5-FU). Oxaliplatin 85 mg/m2 is given 
by intravenous (IV) infusion on Day 1 of 
each two-week schedule. 

Adverse effects: Most common: 
peripheral sensory neuropathy, fatigue, 
thrombocytopenia, anemia, neutropenia, 
nausea, vomiting, diarrhea. Most serious: 
anaphylactic reactions, hepatotoxicity, 
neuropathy, interstitial lung disease. 

Naprelan: new  
once-daily naproxen
Naprelan (naproxen sodium controlled-

release tablets containing naproxen 375 mg 

or 500 mg), Oryx Pharmaceuticals.

Indications: Management of the signs 
and symptoms of rheumatoid arthritis and 
osteoarthritis. 

Pharmacokinetics: Formulation pro-
vides rapid effective concentrations by 
immediately releasing about 30% of 
naproxen sodium from the tablet matrix. 
Maintains therapeutic concentrations over 

a 24-hour period by dispersing the remain-
ing 70% of the drug throughout the upper 
gastrointestinal tract in the form of sus-
tained-release microparticles. Terminal 
elimination half-life is about 15 hours.

Dosage: 750 mg or 1000 mg (maximum 
1500 mg) once daily. 

Administration: Tablets should be swal-
lowed whole (not crushed or chewed) and 
should be taken immediately after a meal 
(or with food or milk). Patients should 
remain upright for about 15-30 minutes 
after taking a dose.  

Spriafil: new oral  
antifungal 
Spriafil (posaconazole 40 mg/mL oral 

suspension, 105 mL per bottle), Schering-

Plough.

Indications/dosage: 

• Prophylaxis of Aspergillus and Can-
dida infections in persons 13 years and 
older who are at high risk (e.g., those with 
prolonged neutropenia or hematopoietic 
stem cell transplant recipients). Dosage: 
200 mg (5 mL) three times daily. Duration 
of therapy is based on recovery from neu-
tropenia or immunosuppression.

• Treatment of invasive aspergillosis in 
persons 13 years and older who are intol-
erant of or refractory to amphotericin B 
or itraconazole therapy. Dosage: 400 mg 
(10 mL) twice daily. Duration of therapy 
is based on the severity of the underlying 
disease, recovery from immunosuppres-
sion and clinical response.

• Treatment of oropharyngeal candi-
diasis in patients 13 years and older. Dos-
age: 100 mg (2.5 mL) twice daily on the 
first day, followed by 100 mg (2.5 mL) 
once daily for 13 days.

Action: Broad-spectrum azole anti-
fungal. 

Administration: Should be adminis-
tered with food or liquid nutritional sup-
plement to enhance oral absorption. 

Contraindications: Co-administration 
with ergot alkaloids or drugs metabolized 
by CYP3A4 (e.g., pimozide, quinidine).

Adverse effects: Most common: nau-
sea, headache. Most serious: prolonga-
tion of the QT interval of the electrocar-
diogram (may increase the risk of 
arrhythmia); hepatotoxicity (most cases 
of liver enzyme elevation are reversible, 
but some serious hepatic reactions have 
occurred in patients with serious underly-
ing medical conditions). Liver function 
should be monitored at the start and dur-
ing posaconazole therapy.

Drug interactions: See contraindica-
tions, above. Caution required if com-
bined with drugs that may prolong the QT 
interval (e.g., antipsychotics, tricyclic 
antidepressants).

Avoid concomitant use with cimetidine, 
rifabutin and phenytoin. If used concomi-
tantly with cyclosporine, tacrolimus or 
sirolimus, dosage reduction of the immu-
nosuppressant should be considered at the 
start of therapy and the patient should be 
closely monitored for therapeutic effect. 
Dosage reduction and close monitoring for 
side effects should also be considered for 
vinca alkaloids, midazolam, statins and 
calcium channel blockers.

New dosage regimens
Biaxin XL (clarithromycin extended-

release tablets), Abbott.

• Alternate dosing regimen approved 
for use in the treatment of adults with 
acute bacterial exacerbations of chronic 
bronchitis: 1000 mg once daily for five 
days. The new regimen is an alternative 
to the original regimen of 1000 mg once 
daily for seven days. 

• Squire Pharmaceuticals has acquired 

the Canadian rights to the following 

products from Shire BioChem: 

Barriere-HC Cream (hydrocortisone 

1%, silicone), Betnesol (betametha-

sone sodium phosphate enema), 

Duvoid (bethanechol chloride tablets), 

Florinef (fludrocortisone acetate 

tablets) and Propaderm Cream 

(beclomethasone dipropionate 0.025%).

• Ratiopharm has transferred several 

products to Rougier, resulting in the 

following product name changes: ratio-

Glucose—now called Glucodex; 

ratio-Base—now called Rougier 

Base; ratio-Magnesium—now called 

Rougier Magnesium; ratio-Calcium 

—now called Rougier Calcium.

Miscellaneous
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Euflexxa (sodium hyaluronate  

1% injection), Ferring.  

Indications: Viscosupplementation 
or synovial fluid replacement therapy for 
the treatment of pain in osteoarthritis of 
the knee(s). Aids in lubrication, allows 
greater flexibility and reduces pain in the 
treated knee(s).

Dosage: 2 mL injected intra-
articularly into the affected knee(s) 
weekly for three weeks. Syringe should 
be removed from the refrigerator 20–30 
minutes prior to injection.

Supplied: Prefilled glass syringes 
containing 2 mL of Euflexxa. Three-year 
shelf life when stored under refrigeration 
(can be stored at room temperature for 
up to nine months).

Vivaglobin (immune globulin 

subcutaneous (SC), human; 160 mg/mL), 

ZLB Behring Canada.

Indications: Passive immunizing 
agent indicated for the treatment of 
adults or children with primary immune 
deficiency who require immune globulin 
replacement therapy.

Dosage: Treatment should be started 
one week after the last regularly 
scheduled immune globulin intravenous 
(IGIV) infusion. Initial weekly dose 
calculated by multiplying the previous 
IGIV dose by 1.37, then dividing this 
dose into weekly doses based on the 
patient’s previous IGIV treatment interval 
(e.g., if IVIG was administered every 
three weeks, divide by 3). The recom-

mended weekly dose is 100–200 mg/kg 
body weight. Dose is adjusted based on 
clinical response and serum IgG levels.

Administration: Given by SC 
infusion into the abdomen, thigh, upper 
arm and/or lateral hip. In clinical trials, 
the drug was administered at a rate of 
no more than 20 mL/hour per site, with 
a maximum of 15 mL per injection site. 
Doses higher than 15 mL were given 
using an infusion pump with a splitter 
that enabled multiple simultaneous 
administration sites. Patients may be 
taught to self-administer the drug.

Supplied: Single-use 3 mL, 10 mL 
and 20 mL vials. Refrigeration required. 
Available through Canadian Blood 
Services and Hema-Quebec.

Comment: First SC therapy for 
primary immune deficiency to be 
marketed in Canada.  pp

other new products
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did you know that…
•  20% to 80% of patients who are supposed to take medication are non-adherent.
•  having to take medication regularly involves a conscious commitment to a new healthy behaviour 

and requires a change in daily habits.
•  common causes of non-adherence fall into three categories: those related to ability, information 

and motivation (“AIM”)
•  a pharmacist can encourage success by suggesting small attainable goals, providing follow-up and 

giving constructive feedback.

Pharmacists who successfully complete this lesson will be able to: 
•  categorize the causes of treatment non-adherence.
•  describe psychological theories that explain treatment non-adherence.
•  explain the psychosocial determinants of treatment adherence.
•  name intervention strategies that can be used with non-compliant patients.
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Gluten:
Celiac disease (CD) is a complex autoimmune 
disease that affects individuals who have intolerance to 
gluten found in wheat, barley and rye.1 The exposure to 
the offending protein (gluten) in predisposed individuals 
results in an inappropriate T-cell-mediated immune 
response leading to infl ammation in the small intestine.1,2 
CD is the most common severe food intolerance in the 
Western world; however, up to 50% of patients remain 

undiagnosed due to a great variation 
in the expression of this disease.2 

Signifi cant advances in our 
understanding of the immu-

nology of CD and its associ-
ated disease manifestations 
have enhanced diagnosis.3 The 

mainstay of treatment is lifelong 
avoidance of gluten in the diet, especially 
in symptomatic patients.4,5 Early identifi -
cation and treatment has led to reduced 

morbidity and mortality rates for those 
who follow a gluten-free diet. 6 Providing 

accurate information about the gluten 
content of pharmaceutical and nutritional 
products is one of the key roles that phar-
macists can play in helping patients manage 

CD.  In addition, a good overall under-
standing of CD will aid pharmacists 

in counselling and educating 
patients about prevention of 
relapses and the sympto-
matic management of vari-

ous complications that can 
accompany this disease. 
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Prevalence
Although no Canadian data are available 
on the prevalence of CD, a multicentre 
study indicates that it affects one in 133 
people in the U.S.7 Its prevalence is much 
higher in fi rst-degree (1:22) than in second-
degree (1:39) relatives of those with the 
disease. It is also higher in people with 
specifi c clinical conditions, such as Down’s 
syndrome (1:11) and type 1 diabetes 
(1:23).6 The peak occurrence of CD is 
thought to be between the fourth and sixth 
decades of life; about 20% of people are 

diagnosed after the age of 60 and six per 
cent during childhood.4,8 Many patients 
are symptomatic for several years prior to 
diagnosis, while others have an absence of 
classic symptoms and remain undiagnosed. 
Gastrointestinal (GI) carcinoma or lym-
phoma develops in up to 15% of patients 
with untreated or refractory CD.9

Pathophysiology
The normal small intestine has a mucosal 
lining studded with innumerable villi (fi n-
ger-like projections) covered by epithelial 

lining cells.10  The villi are the sites for 
digestion of all nutrients. Between the 
bases of the villi are crypts, which extend 
down to the muscularis mucosae. The cen-
tral core of lamina propria, which extends 
between the crypts and into the core of 
each villus, contains a small number of 
lymphocytes, eosinophils and mast cells. 

In CD, a diffuse severe atrophy and 
blunting of the villi occurs, along with 
chronic infl ammatory infi ltration of T-cells 
into the lamina propria.3,6   The cytokines 
released by T-cells are thought to be 
responsible for producing damage to the 
intestinal structure.6 The presence of 
intraepithelial lymphocytes is one of the 
fi rst signs of the serious effects of gluten 
on the intestine, while the presence of vil-
lus atrophy signifi es advanced disease.  

Intestinal biopsy of the small colon is 
a defi nitive diagnostic test for CD. The 
Marsh classifi cation, a commonly used 
histological classifi cation system, is out-
lined in Table 1.

Risk factors
Genetics is thought to be one of the predis-
posing factors for CD. Studies have shown 

Type 0 (Pre-infi ltrative)
• no detectable changes in infl ammation
• no detectable changes in crypt/villus height ratio (the villi start to fl atten out)

Type 1 (Infi ltrative)
• increase in the number of intraepithelial lymphocytes

Type 2 (Hyperplastic)
• infl ammation, villus blunting, and increased crypt/villus height ratio

Type 3 (Destructive)
• severe infl ammation, fl at villi, hyperplastic crypts

* Classifi cation according to pathology determined by biopsy of the small intestine

table�1
Marsh classifi cation of celiac disease4,*
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that CD is a human leukocyte antigen 
(HLA)-associated condition, specifi cally 
involving HLA-DQ8 and HLA-DQ2 hapto-
types.1,3,6  When gliadin (a principal protein 
in wheat) is ingested by patients with either 
of these genotypes, cytokines are released 
from T-cells within the GI mucosa, and 
tissue damage occurs.3  Although up to 30% 
of the population in the Western hemisphere 
carries these genes, it is not understood why 
only a few actually develop the disease.11

Currently, genetic testing is not widely avail-
able for diagnostic purposes in Canada; 
therefore, confi rmation of a diagnosis of CD 
is largely based on histology.12

Many environmental factors could con-
tribute to the development of CD, but these 
are not yet well-understood. The age of expo-

sure to a diet containing gliadin could be a 
contributing factor in childhood CD. One 
prospective study followed 1,560 infants and 
found that those exposed to wheat, rye and/
or barley within the fi rst three months of life 
had a fi vefold increased risk for developing 
tissue transglutaminase antibodies (a diag-
nostic sign of CD, as discussed below) com-
pared to those exposed at later ages.13

Symptoms 
The classic symptoms of CD include abdomi-
nal pain, diarrhea, bloating, fatigue and 
vomiting (Table 2). Table 2 also shows some 
common complications or atypical manifes-
tations of CD. These include anemia, bone 
disease, impaired growth in children, infer-
tility, a skin condition called dermatitis her-
petiformis, and neurological and auto-
immune-related diseases.  Many patients 
also have lactose intolerance, dental enamel 
defects, splenic atrophy, bleeding problems 
and delayed menses.3 Some of these effects 
may be due to malabsorption, as well as sen-
sorimotor abnormalities in the GI tract.35

Diagnosis 
CD is typically considered as a diagnosis 
when patients with classic GI symptoms 
respond to a gluten-free diet. When CD pre-
sents in an atypical or asymptomatic manner, 
however, a delay in treatment frequently 
occurs, which often results in an increased 
risk for long-term complications.4,14

A defi nitive diagnosis for CD is a three-
step process. First, an accurate history 
and physical exam must be suggestive of 
the diagnosis. Second, laboratory and 
pathological fi ndings must be confi rma-
tory. Lastly, the specifi c treatment (gluten 
avoidance) must relieve the symptoms 
and lead to disease stabilization and 
improved outcomes.3-5

Several serological tests are now 
available to diagnose CD (Table 3). They 
are used after other causes of GI or auto-
immune disease-related symptoms are ruled 
out.  Prior to taking a test, patients are asked 
to maintain a regular diet without reducing 
or eliminating gluten, in order to reduce 
the possibility of a false negative test. The 
endomysial test (EMA) is highly specifi c 
and sensitive, but is expensive and requires 
interpretation by an expert pathologist.4

Acronym Test Sensitivity Specifi city

AGA IgA anti-gliadin antibodies  75–90% 82–95%
 and IgG anti-gliadin antibodies 69–85% 73–90%

ARA antireticulin antibodies low 75–95%

EMA IgA anti-endomysial antibodies
 and IgG anti-endomysial antibodies 90–98% ~100%

TTGA IgA and IgG tissue 
 transglutaminase antibodies 95–98% 95–99%

table�3
Serological tests used to diagnose celiac disease15

Gluten: a general term used to describe the protein content of wheat and 
other cereal grains

Gliadin: a prolamin from wheat that seems to cause the most problems in 
celiac disease

Prolamin: alcohol-soluble protein fraction of grains. Prolamins constitute up 
to 50% of the protein in wheat, rye, barley, corn and sorgum. The list below 
specifi es the type and amount of prolamin found in various cereal grains.  

Grain Type of  (% of total protein) Tolerated in 
 prolamin  celiac disease 

wheat gliadin 69 no

rye secalinin  30–50 no

oats avenin  16 maybe * 

barley hordein 46–52 no

millet  panicin  40 yes

corn zien 55 yes

rice orzenin 5 yes

sorgum kafi rin 52 yes

* Refer to text under “Gluten-free diet”  

table�4
Gluten content: terminology36 

Classic symptoms
• abdominal pain • nausea
• diarrhea • vomiting
• bloating • weight loss
• fatigue

Complications or atypical 
manifestations
• dermatitis herpetiformis 
• pseudo-obstruction syndrome
• dental enamel hypoplasia
•  recurrent aphthous (mouth) 

ulcers
• occult blood in stool
•  small bowel adenocarcinoma 

or lymphoma

table�2
Manifestations of 
celiac disease4,8,32
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Hence, serological testing involving anti-
transglutaminase antibodies (also known as 
the tissue transglutaminase test or TTGA) 
is the initial test of choice for diagnosis.15

If the TTGA is positive, an EMA test is done 
or an endoscopy with biopsy is performed 
to confi rm the diagnosis. 4

MASS SCREENING

The value of mass screening using sero-
logical tests to detect CD has been debated 
for quite some time, because the signifi -
cance of a seropositive result in an asymp-
tomatic patient is not clearly known.15,16

There is insuffi cient evidence demonstrating 
that treatment of asymptomatic seropositive 
subjects is benefi cial. If unnecessary, a 
gluten-free diet may predispose patients to 
long-term risks, as it tends to limit the intake 
of fi bre and protein-rich foods. For many 
individuals, this may result in an increase 
in body mass index, which further leads to 
an increase in diabetes and cardiovascular-
related risks. Until there is a defi nitive study 
showing the benefi ts of mass screening and 
treatment of serologically positive indi-
viduals, mass screening cannot be recom-
mended. Instead, aggressive searching (by 
conducting thorough patient interviews dur-
ing healthcare visits) to detect new cases is 
the current standard of care. This requires 
taking a detailed history of symptoms as 
well as knowledge about atypical fi ndings.

Management
The primary goal in the treatment of CD is to 
alleviate symptoms and avoid and/or treat any 
complications associated with the disease. 

GLUTEN-FREE DIET 

As mentioned previously, the only 
acceptable treatment for CD is a gluten-free 
diet, which involves complete omission of 
specifi c types of gluten-containing foods.  
In literature, the terms “gluten,” “prolamin” 
and “gliadin”are often used inter changeably, 
which causes a great deal of confusion.  The 
term “gluten” is a general term referring to 
the protein found in various grains. The 
actual component that causes problems for 
people with CD is called “prolamin,” a pro-
tein fraction that carries different amino 
acid composition depending on the type of 
grain. The prolamin fraction in wheat is 

called “gliadin;” in rye it is called “secalin,” 
and in barley it is “hordein” (Table 4).  
These three specifi c prolamins are the most 
problematic for patients with CD; they cause 
damage to the lining of the small intestine 
even when ingested in small amounts.  
Patients diagnosed with CD have to strictly 
avoid not only wheat, barley and rye but 
also any other food products made from 
these grains, such as durum, semolina, spelt 
and kamut (Table 5).19-22  Rice, millet, corn 
and sorgum (also known as sorghum) are 
tolerated, hence leaving several other foods 
to choose from.  Patients with CD must learn 
to read food package labels and choose their 
foods very carefully.                  

The need to avoid oats has been contro-
versial for some time. Studies have shown 
that consumption of purifi ed oats, prepared 
and stored in facilities uncontaminated by 
wheat may be safely consumed in moderate 
amounts.17,18 Consequently, the Canadian 
Celiac Association has released a state-
ment indicating that the maximum safe 
daily consumption of purifi ed uncon-
taminated oats is 50–70 g in adults and 
20–25 g in children.19  This statement is 
based on small studies that involved the 
use of highly purifi ed oat products. Patients 
who are intolerant to purifi ed oats should 
stop consuming oats and should be fol-
lowed closely by their healthcare team. 

Foods allowed  Foods not allowed Foods that often 
    contain gluten  

• meats • wheat (durum,  • breading, coating
• dairy products  semolina, kamut,    mixes, panko
• fruits and vegetables  spelt) • broth, soup bases
• rice  • rye • brown rice syrup
• corn  • barley • candy, e.g.,  licorice, 
• soy  • triticale  some chocolates
• potato  • all foods derived • croutons
• tapioca   from above • fl our or cereal products
• bean fl our (garbanza,   prohibited grains • imitation bacon
 fava and romano)    • imitation seafood
• garfava fl our (made    • marinades
 from garbanzo and    • pastas
 fava)     • processed luncheon
• chickpea fl our    meats
• lentil   • sauces, gravies
• sorgum    • self-basting poultry
• quinoa    • soy sauce or soy sauce
• millet     solids
• buckwheat    • stuffi ng, dressing
• arrowroot 
• amaranth 
• tef (or teff) fl our
• Montina® fl our (made 
 from Indian rice)
• nut fl ours 
• pure, uncontaminated 
 oats (see statement on 
 oats at www.celiac.ca) 
• gluten-free pastas 

Examples of menu items: 
www.csaceliacs.org/gluten_choices.php

Hints about restaurant eating: 
http://healthsystem.virginia.edu/internet/digestive-health/nutrition/
CuretonArticle.pdf

Downloads on commercially available gluten-free products: 
www.celiac.com/catalog/index.php?cPath=41  

*The above lists of food items and websites are not all-inclusive.  

table�5
Dietary recommendations for celiac disease12,19-22*
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Many patients with CD also have lac-
tose intolerance secondary to the intesti-
nal damage caused by the disease.20-23

Consequently, patients are often advised 
to follow a lactose-free or lactose-reduced 
diet while their mucosa heals, and then 
slowly reintroduce lactose, continuing 
only if tolerated. 

To evaluate the impact of a gluten-free 
diet, one study prospectively followed 
clinical outcomes in 215 patients with 
histologically confi rmed CD.14  A dramatic 
improvement in GI symptoms was noted 
within six months of starting a gluten-free 
diet (Table 6).  The study also reported 
that 62% of patients had followup intes-
tinal biopsies and all but one patient (who 
was noncompliant with the diet) showed 
improvement. However, the study did not 
provide a detailed analysis of the patho-
logical fi ndings. Another study reported 
histological improvement, including 
reduced infl ammation and normalization 
of villi, in 85% subjects who followed a 
strict gluten-free diet over fi ve years.24

The response was higher and more rapid 
in children; 95% showed histological 
recovery within two years and 100% in 
the long-term followup (over 5–10 years).24

An imbalance in bone mineral equili-
brium is thought to contribute to osteo pathy 
seen in patients with CD. The impact of a 
gluten-free diet on bone mineral content 
was followed in a case-control study invol v-
ing 22 children with CD and 428 healthy 
children; the average age was 10.5 years.25

Bone metabolism and bone mass values 
were measured. The study found that a glu-
ten-free diet resulted in normalization of 
regulation of bone remodelling units in chil-
dren with CD, which leads to improved bone 

health in the long term. 
The benefi ts of compliance with a 

gluten-free diet include an overall 
improvement in health and nutrition in 
individuals with CD. 4,5 A 23-year-old 
patient with epilepsy and newly diagnosed 
CD showed signifi cant improvement in 
seizure control and general well-being 
after starting a gluten-free diet.26  This 
case points to the impact a gluten-free 
diet can have in terms of improvement in 
the absorption of nutrients and drugs.

Concerns have been expressed that 
gluten-free products are not required to be 
fortifi ed with minerals and vitamins, includ-
ing vitamin B.12,27,28   Moreover, a gluten-free 
diet signifi cantly lacks fi bre content, due to 
the elimination of wheat and rye products. 
Therefore, patients with CD should be 
advised to supplement their diet with fi bre, 
iron, calcium, zinc and magnesium, as well 
as various vitamins, especially B complex 
(vitamins B

1
, B

2
 and B

6
).4,12,27

GLUTEN IN 

PHARMACEUTICAL PRODUCTS 

Starch from different sources is used as an 
excipient in pharmaceutical and natural 
products. It is usually derived from corn, 
potato or tapioca and can often be con-
taminated with gluten from wheat prod-
ucts.29,30  Dextrose comes from corn, while 
dextrans come from corn or potato starch, 
and both are considered safe in patients 
with CD.29  Dextrates and dextrins can be 
derived from any starch; verifi cation of 
their gluten content by calling the manu-
facturer is required.29 In addition to check-
ing the package insert, pharmacists should 
contact the manufacturer to determine the 
gluten content of pharmaceutical and 

natural products. A list of gluten-free 
manufacturers and gluten-containing phar-
maceuticals can be found on page L100 
of the 2007 Compendium of Pharma-
ceuticals and Specialties (CPS). Many 
gluten-free drug product lists are posted 
on the Internet; however, the information 
may be outdated or inaccurate, or could 
apply to non-Canadian formulations.

GLUTEN-FREE DIET: 

PSYCHOSOCIAL ASPECTS 

While a gluten-free diet has proven medi-
cal benefi ts in CD, patients may experi-
ence signifi cant challenges in adhering 
to it.  Patients may fi nd social situations 
(e.g., dining out, travelling, visiting friends 
and relatives) very challenging.31  They 
may experience fears of food being con-
taminated, have worries about being a 
“bother” to others, or feel isolated if they 
are unable to participate in overnight 
trips, camping trips or parties.31,32   Com-
pliance is signifi cantly improved when 
patients receive good education about 
reading labels, have access to a good 
selection of gluten-free products and 
receive regular counselling from multi-
disciplinary healthcare team members, 
including a qualifi ed dietitian.12

Refractory CD
In spite of strict adherence to a gluten-free 
diet, about eight per cent of patients continue 
to suffer from CD symptoms and develop 
refractory disease.4,5,33  Refractory disease 
carries a high rate of severe outcomes, such 
as intestinal lymphoma and death. Cortico-
steroids alone or in combination with other 
immunosuppressants (e.g., azathioprine, 
cyclosporine) have been used.34 However, 
evidence from randomized trials is lacking 
to guide therapeutic interventions in severe 
refractory disease. Adherence to a gluten-
free diet, the use of immunosuppressive 
therapy and close followup are the currently 
recommended strategies.33,34

The pharmacist’s role
Well-informed pharmacists can have 
a signifi cant impact on CD by counsel-
ling patients on several issues. They 
can provide accurate information about 
the gluten content of medications by con-

Symptom Before After %  p value
 number (%) number (%) reduction

diarrhea 163 (75) 73 (34) 48 0.001

constipation 83 (39) 64 (30) 23 0.02

abdominal pain 171 (79) 6 (3) 96 0.001

abdominal bloating 157 (73) 9 (4) 94 0.001

nausea or vomiting 96 (44) 19 (9) 79 0.01

lactose intolerance 85 (39) 27 (13) 66 0.001

table�6
Gastrointestinal symptoms before and after a 
gluten-free diet in 215 patients with celiac disease14

“Many�patients�with�CD�

also�have�lactose�intolerance.”
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tacting pharmaceutical manufacturers. 
They can also check online resources 
such as www.glutenfreedrugs.com and  
www.celiacmeds.com. However, these 
online lists must be used with caution, 
since they may be outdated. In addition, 
brand name and generic products often 
have different excipients; moreover, the 
composition of Canadian and U.S. drug 
products may differ, even when they have 
the same brand name. Therefore, it is best 
to verify information by contacting the 
manufacturer. To obtain gluten content 
information, pharmacists could also check 
the “Supplied” section of CPS drug mono-
graphs, as well as the list of gluten-free 
manufacturers on page L100 of the CPS. 
To be safe, this information should also 
be verified with the manufacturer. 

Pharmacists can also recommend a  
gluten-free daily multivitamin/mineral sup-
plement and suggest gluten-free sources of 
dietary fibre (e.g., fruits and vegetables).

If patients report symptoms despite a 
gluten-free diet, pharmacists can assess 
patient compliance with the diet, tak- 

ing into consideration the possibility of 
gluten contamination of foods, and other  
unrecognized sources of gluten (e.g., 
nutritional supplements, over-the-counter 
or prescription medications).

Pharmacists can also advise patients 
that it takes six to 24 months after starting 
a gluten-free diet before histological 
improvement is evident. In addition, phar-
macists should reinforce that noticeable 
clinical improvement is quicker when 
patients strictly adhere to the diet. 
Patients should be counselled and/or 
referred to their doctor if they complain 
of any signs of associated conditions, such 
as lactose intolerance, dental enamel 
problems, bleeding problems or dermati-
tis herpetiformis. 

Patients should be encouraged to have 
regular medical followup for assessment 
of any serious diseases, such as rheuma-
toid arthritis, depression, anxiety, primary 
biliary cirrhosis and other rare diseases  
(e.g., lymphomas), as these are associated 
with a severe form of CD.

Conclusion
In recent years, many advances have been 
made in our understanding of the patho-
physiology and symptoms of CD. It is now 
known that the clinical features include 
typical GI-related symptoms, as well as 
atypical symptoms. Improvements in diag-
nosis (using serological tests, as well as 
biopsy of intestinal mucosa) have resulted 
in better symptom management and out-
comes in patients who might have escaped 
diagnosis in the absence of these tools less 
than a decade ago.  A gluten-free diet—the 
only treatment for CD—has proven bene-
fits in the clinical trial setting. In reality, 
however, adherence to a gluten-free diet 
is challenging. Patients who are closely 
followed by a co-ordinated, multidisci-
plinary healthcare team will most likely 
derive the most benefit. Pharmacists, as 
members of the team, can have a significant 
impact in assisting in the care and counsel-
ling of patients with CD.  pp
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