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ABSTRACT

Background

Skin cancer is an extremely important health issue in Australia. Squamous cell carcinoma
(SCC) and basal cell carcinoma (BCC) are by far the commonest cancers in Australia with an
incidence of more than four times that of all other registrable cancers combined.(1) Cutaneous
melanoma (CM) is the fifth most common cancer in Australia, with the estimated risk of
developing a melanoma before 75 years of age being one in 26 for Australian men and one in 36
for Australian women.(1) Queensland has the world’s highest recorded incidence of all types of

skin cancer,(2, 3) with incidence rates being even higher in tropical North Queensland.(4)

In North Queensland, the majority of suspicious skin lesions are managed by general
practitioners (GPs),(5) particularly in rural centres such as Mackay where there is no resident
plastic surgeon or dermatologist.(6) It is therefore important that the diagnosis and post surgical

wound management of GPs is optimal.

In 2006 a group of GPs in Mackay, of which I was chief investigator, published a randomised
controlled trial which showed that the wetting of sutures did not increase the incidence of
wound infection but the incidence of infection was nevertheless higher than expected after
minor skin cancer surgery.(7) This trial formed the background to several of the current studies

for this thesis.

The overall aim of the studies presented here was:

1. To improve the management of skin cancer and the conduct of skin cancer surgery by
Australian GPs.

2. To increase patient well-being through appropriate use of post-surgery wound
management.
3. To assess the ability of GPs and pathologists to diagnose skin lesions.

4. To investigate possibilities of research in GP practice settings.
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Methods

The thesis comprises the results of three trials which took part in the Queensland towns of
Mackay and Townsville.

The first study proceeded from the ‘Can sutures get wet’ trial which was a randomised
controlled trial conducted in general practice, in Mackay in 2004-5. Data were recorded from
1247 consecutive patients who attended for minor skin excisions. Further exploration and data
analysis was undertaken from this trial to investigate 857 of these patients for risk factors for
infection, to investigate the numbers needed to treat (by excision) for skin cancers and to

examine the case-mix of skin lesions in regular general practice and a skin cancer clinic.

The second ‘Topical chloramphenicol’ study was also conducted in general practice in Mackay
in 2007. This was a prospective double blinded randomised controlled trial. Nine hundred and
seventy two patients were assessed for infection after receiving either a single topical dose of

chloramphenicol (n=488) or paraffin ointment (n=484; placebo).

The third study had previously been conducted in Townsville and secondary data analysis from
the database of this study formed the ‘Diagnostic accuracy’ and histological agreement studies.
All excised and histologically confirmed skin cancers in Townsville/Thuringowa, from
December 1996 to October 1999 were recorded. Positive predictive values (PPV) and
sensitivities were calculated for the clinical diagnoses and stratified by histological sub-type and
body-site. A stratified sample of 407 of 8,694 skin excisions slides was used to compare the
“standard” histological diagnosis with the diagnosis from an internationally renowned

dermato histo-pathologist.

Results

Secondary data analysis from the ‘Can sutures get wet’ study showed an overall incidence of
infection was 8.6% (95%-confidence interval = [3.5, 13.8]). Excisions from lower legs and feet
(p=0.009) or thighs (p=0.005), excisions of BCC (p=0.006) or SCC (p=0.002) and diabetes

(p<0.001) were found to be independent risk factors for wound infection.

Close to half (46.7%) of lesions excised were skin cancers with more SCCs than BCCs (0.74:1).
Our number needed to treat (NNT) (melanocytic naevi excised per melanoma) was 8.4. Mean
age for excision of melanoma, BCC and SCC was 55, 60.9 and 63.8 yrs respectively. Relative

tumour density was greatest in the face, scalp and neck region for all skin cancers.
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Further analysis of these data comparing mainstream general practitioners with a doctor
working in a designated skin cancer clinic showed that the case-mix of non-melanotic skin
cancers was significantly different for the two groups of doctors (p<0.001). The BCC:SCC ratio
was much higher for skin cancer clinic doctors (4:1) than for GPs (0.6:1). The NNT
(melanocytic naevi excised per melanoma) was 4.7 for the skin cancer doctor and 9.0 for

mainstream GPs.

In the ‘Topical chloramphenicol’ trial, the incidence of infection in the chloramphenicol group
(6.6%; 95%-confidence interval = 95%-CI = (4.9 to 8.8)) was significantly lower compared to
the incidence in the control group (11.0%; 95%-CI = (7.9 to 15.1)) (p=0.010). The absolute
reduction in infection rate was 4.4%, the relative reduction was 40% and the relative risk of
wound infection in the control group was 1.7 times higher (95%-CI = (1.1 to 2.5)) than in the

intervention group.

The third and fourth studies examined a total of 8694 skin excisions reanalysed from the
database of the Townsville study. Positive predictive values (PPV) for the clinical diagnoses
were: BCC 0.727, SCC 0.494 and CM 0.333. Sensitivities for the clinical diagnosis were: BCC
0.639, SCC 0.411, and CM 0.338. For BCC, PPVs and sensitivities were higher for the trunk,

the shoulders and the face and lower for the extremities. The reverse pattern was seen for SCCs.

Further analysis of the data comparing an expert dermato-pathologist with mainstream histo
pathologists, showed positive predictive values for the primary histological diagnosis were
above 90% for BCC, CM and CN. For SCC the positive predictive value was 72.6% (95%-CI =
[65.5, 79.0]).

Overall conclusions

Patients with minor skin excisions in North Queensland have a higher incidence of wound
infection. Groups at high risk of infection after minor surgery were diabetics, those undergoing

excision of a non-melanocytic skin cancer or excision from the lower limb.

Topical chloramphenicol ointment decreases this incidence moderately. GPs in North
Queensland have a high yield of skin cancer from their skin excisions and a low NNT
(melanocytic naevi excised per melanoma). Doctors diagnose skin cancers accurately, but there
are some areas of diagnostic difficulty, in particular in the diagnosis of actinic keratosis (AK)

and SCC. GPs and skin cancer doctors have a different skin cancer case-mix.
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Overall recommendations

1.

In view of the level of skin infection associated with skin cancer surgery previously
identified, antibiotic prophylaxis prior to minor surgery in general practice should be
limited to the high risk groups that were identified - the consequences of infection are
often minor and side-effects from antibiotics, such as allergy, can potentially be serious.

The use of topical chloramphenicol ointment to prevent infection after minor surgery is
best reserved for high risk groups. The reduction in infection was only 40%, which was
statistically but not clinically relevant. The overutilization of topical antibiotics has
potentially adverse consequences such as antibiotic resistance and allergic contact

dermatitis.

The doctors involved in my study in Mackay could consider lowering their threshold for
excision of pigmented lesions. In our sample of Mackay GPs, there was a very high
yield of skin cancers from all excisions, and NNT (melanocytic naevi excised per

melanoma) of 8.4, was lower than published data from comparable cohorts.

Educational programs for doctors regarding the diagnosis of skin cancer could focus on
areas of diagnostic weakness which were identified in our study, such as differentiating
melanocytic naevi from malignant melanoma, and differentiating between AK and
SCC.

It is important that doctors excising suspicious skin lesions are aware that there is
discordance and lack of agreement between histopathologists regarding the diagnosis of
SCCand AK.
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THESIS INTRODUCTION AND OVERVIEW

Introduction and overview

The data for the following thesis were collected from three separate studies conducted in the
rural centre of Mackay and the regional centre Townsville, North Queensland. The author was
involved as principal investigator of the first two studies which were conducted in Mackay in
2004 and 2007. In addition, data was analysed from a separate study conducted by Drs Beverly
Raasch and Petra Buttner in Townsville. Although each study was independent of the other,
they are interrelated in that they examine aspects of the diagnosis and management of skin
cancer in general practice. In this overview, the background and settings for these studies will

be outlined.

Background

The term non-melanocytic skin cancer (NMSC), has previously been used as a collective term
to describe the combination of basal cell carcinoma (BCC) and squamous cell carcinoma (SCC)
This nomenclature has now changed and the terms BCC and SCC will be referred to

individually in this document.

Skin cancer is an extremely important health issue in Australia. SCC and BCC are by far the
commonest cancers in Australia with an incidence of more than four times that of all other
registrable cancers combined.(1) Cutaneous melanoma (CM) is the fifth most common cancer in
Awustralia, with the estimated risk of developing a melanoma before 75 years of age being one in
26 for Australian men and one in 36 for Australian women.(1) Queensland has the world’s
highest recorded incidence of all types of skin cancer,(2, 3) with incidence rates being even

higher in tropical North Queensland.(4)

In North Queensland, the majority of suspicious skin lesions are managed by general
practitioners (GPs),(5) particularly in rural centres such as Mackay where there is no resident
plastic surgeon or dermatologist. It was recently estimated that, in Australia, 54% of patients
with BCCs and 65% of patients with SCCs are managed in primary care settings, and it could be
projected that these figures would be even higher for rural settings.(6) Skin excisions form a
large proportion of a typical Australian GP’s workload, and this proportion is even greater for
Queensland GPs.(5) Skin excisions are also very costly, with over one million skin excisions
billed to Medicare (Australia’s national health care program) annually(8) and an estimated cost
of $264 million for BCC and SCC in 2000-1 (9% of the total costs for cancer).(9)
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Setting

Mackay is a provincial town in tropical North Queensland. The population of ‘Greater Mackay’,
which includes rural districts belonging to Mackay, (identified as Mackay City Local
Government area in the 2006 census) was 84,890, including 3,298 Aboriginal and Torres Strait
Islander (ATSI) people.(10) The population of Mackay is slightly younger and has a higher(10)
median household income than the Australian population.(10) A large proportion of the
population is of European descent. Traditionally, the main industry was cane farming, and
Mackay is still the largest sugar-producing area in Australia. More recently coal mining has also
become a major industry and the town has experienced an economic boom in the early years of

the new millennium.

The combined ATSI population of 3.9% is higher proportionally than the Queensland average
(2.9%), or the Australian average of 2.3%.(10) Mackay has the largest population of Australian
South Sea Islanders in Australia, which dates back to ‘Blackbirding’ - the recruitment of
indentured labourers to work on cane farms, which took place between 1863 and 1904.(11) The
actual number is estimated to be between 4,000 and 6,000, but there are no accurate figures

available through census information.

Mackay is located on the 21°S latitude, and the climate is hot and humid with the mean daily
maximum temperature ranging between 24 and 30°C during the summer months, and a relative
humidity of 75% to 79%.(12)

One of the first Europeans to travel through the Mackay region was Captain James Cook, who
reached the Mackay coast on June 1, 1770 and named several local landmarks, including Cape
Palmerston, Slade Point and Cape Hillsborough. It was during this trip that the Endeavour’s
botanist, Sir Joseph Banks, briefly recorded seeing Aborigines. The City of Mackay was later
founded on Yuibera traditional lands. The first European settlement, Greenmount station

situated in the Pioneer valley, was established by Scottish born John Mackay in the 1860s.
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Figure 1: Greenmount Station, the first European settlement in Mackay

Townsville is a tropical city in North Queensland. The population of ‘Greater Townsville’ can
be calculated from the 2006 census by combining Townsville Statistical local area (SLA) PtB
(southern outskirts of Townsville), Townsville statistical division (SD) (Central TSV and
Thuringowa) and Thuringowa Statistical local area (SLA) PtB (northern outskirts of
Townsville/Thuringowa). The total population of this district was 154,630, including 8,530
ATSI people.(13)

Townsville’s latitude is 19.16° South and the average daily maximum temperature is
28.8°C.(12) Townsville experiences an annual average of 8.4 hours of sunshine per day, and on

average there are 171 days with 10 hours of sunshine per day.(14)

Studies involved in this thesis

In 2006 a group of GPs in Mackay, of which | was chief investigator, published a randomised
controlled trial which showed that the wetting of sutures did not increase the incidence of
wound infection in minor skin cancer surgery.(7) This trial forms the background for this thesis.
Secondary analysis of data from this study is used in the second, fourth and seventh chapter of
this thesis to explore some aspects of skin cancer management by GPs. Chapter 2 describes the

incidence of and risk factors for wound infection after minor surgery.

The ‘Can sutures get wet?’ trial revealed that the incidence of wound infection was high in
comparison with similar cohorts in published studies from other geographical locations. The
proposed thesis further explores these findings and seeks to evaluate an intervention, the use of
topical chloramphenicol ointment, to reduce the infection rate. The broad hypothesis behind this
proposal is that attention to infection control improves outcome and reduces morbidity in skin
cancer surgery. Chapter 3 reports the results of this trial. Chapter 4 describes the demographics

of patients presenting with skin cancers to GPs in Mackay, the sites from which skin cancers are
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removed, and their histology. Chapter 7 compares the case-mix between GPs and a skin cancer
doctor in Mackay.

Between the end of 1996 and October 1999, all excised and histologically confirmed skin
cancers in Townsville, North Queensland, were recorded. Chapter 5 provides a further analysis
of these data, comparing clinical with histological diagnosis of excised and biopsied skin lesions
by Australian GPs. Another re-analysis takes place in Chapter 6 with a comparison of
“standard” histological diagnosis with the diagnosis from an internationally renowned dermato

histo-pathologist.

Chapter 8 provides overall conclusions and recommendations of the thesis.

Overall aims of thesis

1. To improve the management of skin cancer and the conduct of skin cancer surgery by
Australian GPs.

2. To increase patient well-being through the appropriate use of post-surgery wound
management.

3. To assess the ability of GPs and pathologists to diagnose skin lesions.

4. To investigate possibilities of research in GP practice settings.

Specifically, the research questions were:

1. What is the incidence of and risk factors for infection after minor surgery?

2. Does topical chloramphenicol ointment prevent infection after minor surgery in general
practice?

3. Amongst GPs in Mackay, what is the case-mix of lesions that GPs excise in the

management of skin cancer, from which body sites are they excised and what is the age

distribution of patients with skin cancer?

4. Is there a difference in the case-mix of skin cancer managed by mainstream GPs and

skin cancer GPs?

5. How accurately do GPs diagnose different types of skin cancer?
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6. Is there a difference between the diagnostic accuracy of a specialist dermato pathologist
and pathologists in the diagnosis of skin cancer?

Objectives

The objectives specific to each study will be discussed in the respective chapters.

Methods

The methods used will be discussed within the appropriate chapters.

Collaborations and research support

Primary health care research education and development (PHCRED): Collaboration took place
with PHCRED in order to provide research training to doctors and practice nurses. North
Queensland Practice Based Research Network has evolved from this collaboration. Mackay
evidence based medicine group collaborated in the development of the two randomised

controlled trials which were conducted in Mackay.

Professor David Weedon collaborated to the development of chapters 6 and 7.

Available funding

Awarded Chris Silagy scholarship in July 2007 for $20,000.

PHCRED provided a novice research scholarship of $17,000 to Mackay evidence based

medicine group.
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CHAPTER 1:
LITERATURE REVIEW

1.1 Scope and limitations of literature review

1.2 Skin cancer incidence in Australia

1.3 Primary care skin cancer management in Australia

14 Incidence of and risk factors for infection after skin cancer surgery
1.5 Antibiotic ointments

1.6 Conclusion

1.1  Scope and limitations of literature review

The scope of the literature review with timeframes, limitations and keywords will be discussed

in this section.

1.2.1 Incidence of BCC and SCC

This section discusses the incidence of BCC and SCC in Australia since 1982 until data
collection commenced for the first study of my thesis (2004). With the exception of Tasmania,
this section is limited by lack of registry information since 1999. Comprehensive Medline
search using keywords ‘BCC, SCC, and incidence and Australia’ was used to identify studies
involving BCC and SCC. The search revealed a total of 40 articles, of which 11 were found to

be suitable

1.2.2 Incidence of melanoma in Australia

This section discusses the incidence of melanoma in Australia since 1982 until data collection
commenced for the first study of my thesis (2004). The section is limited by the time lag
between the year of melanoma occurrence, and when the data becomes available, usually
around 4 years in the case of melanoma registries. Therefore information about melanoma after

2000 has been discussed in the section on conclusions.

Comprehensive Medline search using keywords‘melanoma and incidence and Australia’ were
used. In addition, clinical practice guidelines for the management of melanoma in Australia and
New Zealand(15, 16) and Australian Institute of Health and Welfare (AIHW) cancer registry
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information(17) were used to obtain information for the section on melanoma. Information from
new clinical practice guidelines on the management of melanoma in Australia is used in the

section on conclusions.(16)

1.3 Management of skin cancer by Australian GPs and number needed to treat

Comprehensive Medline search was used to identify published literature regarding the number
needed to treat (NNT) by Australian clinicians from 1985 until 2006 when the manuscript in
chapter 2 was published. Keywords ‘number needed to treat’, naevus and melanoma and
Australia were used. A total of 11 articles were identified, 6 of which were found to be suitable
International literature was excluded from the search. Studies published after 2006 are discussed

in the conclusion.

1.4.2 Incidence and risk factors for surgical site infection after dermatological surgery

Comprehensive Medline search using the keywords surgical site infection, and dermatology was
used to identify internationally published material recording the incidence of surgical site
infection after dermatological surgery from 1985 to 2006, when the manuscript in chapter 3 was
published. A total of 66 articles were identified, five of which were found to be suitable.
Material regarding surgical site infection after this date is discussed in the conclusion section.

Micrographic MOHS surgery has been excluded from this section.

1.4.3 Guidelines for oral antibiotic prophylaxis for surgical wounds

Comprehensive Medline search was used to identify existing guidelines for oral antibiotic
prophylaxis for prevention of surgical site infection of dermatological surgery from 1985 to
2006, when the manuscript in chapter 3 was published. Keywords used were antibiotic
prophylaxis and dermatology. A total of 47 articles were identified, five of which were found to
be suitable. Further guidelines developed since this date will be presented in the conclusion
section. Prophylaxis for endocarditis or joint arthroplasty is not included in the scope of this

section.

15 Antibiotic ointment use

This sub-chapter reviews the literature available regarding antibiotic ointment and its use in
wound management. Antiseptics such as povidone-iodine, and silver are excluded from the

definition of topical antibiotic for the purposes of this section.
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1.5.3 Infection prevention following surgery

This section discusses the use of antibiotic ointments to prevent infection after minor surgery.
Comprehensive Medline search was used to identify internationally published randomised
controlled trials from 1985 until 2007 when data collection for my randomised controlled trial
(RCT) commenced. Keywords used were antibiotic ointment, prophylaxis and infection. A total
of 22 articles were identified, five of which were found to be suitable.

1.5.4 Infection prevention in non-surgical wounds

A comprehensive Medline search was used to identify internationally published trials
investigating topical antibiotics as infection prophylaxis in minor, non-sutured traumatic
injuries. Studies published between 1985 to 2007, when data collection for the chloramphenicol
trial commenced, was considered to be within the scope of this section. Trials published after
2007 are discussed in the conclusion. Keywords used were antibiotic ointment, prophylaxis and

infection. A total of 22 articles were indentified, two of which were found to be suitable

15,5 Treatment of secondary infections

A comprehensive Medline search was used to identify internationally published trials in which
antibiotic ointments were used to treat secondarily infected wounds. Studies published between
1985 and 2007, when data collection commenced for the chloramphenicol trial commenced, was
considered to be within the scope of this section. Trials published after this data are discussed in
the conclusion. Keywords used were antibiotic ointment, prophylaxis and infection. A total of

22 articles were identified, three of which were found to be suitable.

Figure 2: Malignant melanoma on foot of patient in Mackay, Qld
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1.2 Skin cancer incidence in Australia

1.2.1 Incidence of BCC and SCC

With the exception of Tasmania, the presence of BCC and SCC is currently not recorded by
cancer registries in Australia. In Queensland there was compulsory registration of BCC and
SCC until 1999, although no incidence rates were provided. Similarly, in most states there was
compulsory recording of the incidence of SCC and BCC until 1999. Tasmania still records the
incidence of SCC and BCC.

Incidence has been measured either in defined communities at different locations across
Australia, and nationally using a series of household surveys conducted in 1985, 1990, 1995 and
2002.

Methods of measuring incidence rates

Because there is no standardised surveillance system to determine and monitor the incidence of
BCC and SCC, reported incidence rates need to be critically viewed taking into account factors
which can affect the diagnosis of the cases. Incidence is an expression of the number of new
cases of a disease that occur in a defined population over a specific period of time, and by
convention the incidence date is defined as the date of first diagnosis although the disease may
have commenced some time previously. Therefore for BCC and SCC, newly identified skin
cancer may have been previously overlooked and have remained undiagnosed for some time.
The presence of multiple skin cancers may also affect the measurement of incidence rates, as
this may effect the numerator: conventionally only the first lesion of a particular type per patient
per given year should be included.(18) On the other hand, the incidence of all malignant lesions

can better describe the burden of the illness in the population.(19)

In Australian studies, the incidence rate also varies depending on whether, in the process of age
standardisation, world age standardised incidence rates or Australian age standardised incidence
rates are used. If Australian age standardised incidence rates are used, the incidence of skin
cancer appears to be higher as the Australian population is relatively young in comparison with
the world population. The rates are not comparable if different standard populations were used.
In addition, incidence rates vary depending on the age of the population which is used as the
denominator. In some studies(20) the entire population is used as the denominator, thus giving a
conservative estimation of the incidence of skin cancer, as the condition tends to be rare under
the age of 40. However in some studies only certain age groups are used as the denominator,

which may in contrast over-estimate the incidence of skin cancer in the population.
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The validity of skin cancer incidence rates also depends on biopsy rates and standardization of
histological diagnosis. Agreement between histologists regarding the diagnosis of skin cancer is
discussed later in the literature review. In addition, it is difficult to quantify how many BCC and
SCC may be treated by non-surgical procedures in Australia. When excision is not the primary
treatment, no histology is available in order to confirm the diagnosis.(21)

Studies of defined communities

The first of the studies involving defined communities was a longitudinal study conducted in
Maryborough Victoria, which took place between 1982 and 1986.(20) The study took the form
of annual skin examinations. In 1982 a database was established, of 3300 persons aged 40 and
older on the electoral register, and they were invited to participate in the study. A total of 2,669
people aged 40 years and older were recruited (81% of the eligible population). The study was
conducted for one week at the beginning of spring each year for five years (1982-86 inclusive).
Light exposed areas were examined. All participants were asked if they had undergone
treatment for any lesions in the interval in between examinations, and permission was given to
obtain medical records. The age standardised incidence rates for SCC and BCC combined was
estimated to be 873/100,000 per year. The rates for BCC were 672 per 100,000 and SCC 201
per 100,000. Because they had excluded persons under the age of 40 years, but their calculation
used the entire population as the denominator, this estimation is therefore a conservative
estimation (minimal age standardised incidence rate). The age adjusted incidence rate for
combined SCC and BCC in the 40 years or older age group was much higher: 2,152/100,000.

In the Nambour study(22) the incidence and prevalence of BCC and SCC were estimated in a
random sample of the population aged 20 to 69 years. In 1986 a random sample of 3,000
individuals were chosen from the 5,100 persons aged 20 to 69 years listed on the electoral roll
as residents of Nambour. A total of 2,095 adults attended the initial skin cancer survey in
December 1986. Dermatologists examined all participants for prevalent skin cancer — with
histological confirmation — on the head neck and upper limbs. A random sample (10%) received
full body examinations. A cohort was followed up over a 6 year period. In 1987 a postal survey
requested information about skin cancers treated from 1986 to 1987. A further postal survey

was administered in 1990, and subjects were examined for new cancers in 1992.

The incidence of BCC and SCC in 1986 was estimated to be 2,389/100,000 person-years at risk
in men and 1,908/100,000 women. In 1992 at 6 year follow up the incidence rates were 2,528
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/100,000 men and 1679/100,000 in women. In this study 325 patients (16%) were lost to
follow-up, which may possibly have caused selection bias and elevated the incidence rates.

Kricker et al(23) conducted a population-based, longitudinal study in Geraldton, Western
Australia. Initially a population examination study was conducted. In 1987, residents aged 40 to
64 years whose names were on the electoral roll were invited to undergo a whole body skin
examination conducted by a dermatologist.(23) Subjects thought to have skin cancer were asked
to attend their GP for definitive diagnosis, and a report of any pathology was requested.
Subjects who reported diagnosis and treatment of skin cancer in the preceding 2 years were also
asked to provide details of the treating practitioner so medical records could be obtained. The
results were age specific rather than aged standardised. Overall the estimated incident rate for
combined BCC and SCC in this age group was 1,560 per 100,000 person years. Estimated
annual incidence rate for histologically proven BCC was 1,335 per 100,000 person years in men
and 817 per 100,000 person years in females. For SCC the figures were 890 and 289 for men
and women, respectively. In order to measure the rate at which BCC and SCC develops, a
longitudinal follow-up study was then conducted. In 1989 and 1991 subjects were mailed
questionnaires about skin cancers treated in the previous 2 years. The medical records of

subjects who reported treatments were examined.

The cohort was then re-examined by a dermatologist in 1992.(24) For histologically proven
cancers from November 1987 to September 1992 the estimated excision rates per 100,000
person years were for BCC 3,379 in women and 7,067 in men, and for SCC 501 in women and
775 in men. However when only the first skin cancer of each type that occurred during follow
up were measured, the incidence rates for BCC were 2,204 per 100,000 person years in women
and 3,541 in men, and the incidence rates for SCC were 461 in women and 585 in men. As it is
more conventional to record only the first skin cancer of each type as the measure of incidence
rates, this figure has been used in Table 1.1 of comparable incidence rates, where as the higher

figure can be considered to be an excision rate.

The higher incidence rates in the second study may have been caused by close to 30% of
subjects being lost to follow-up. As it is more likely that lower risk subjects were less likely to

participate this could be a cause of selection bias.

Buettner and Raasch(4) conducted a prospective population-based survey to collect
epidemiological information on all excised and histologically confirmed skin cancers in
Townsville. Between December 1996 and December 1997, a total of 3,536 patients with 5,945

histologically confirmed skin cancer lesions were recorded. Age-standardised (world standard
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population) incidence rates of BCC were 2,058.3 for men and 1,194.5 for women, 1,332.3 for
men and 754.8 for women for SCC, and 49.1 for men and 41.7 for women for CM.(4)

A second study was based on data collection between January 1997 and October 1999 including
patients of all ages. A total of 6,708 patients with 13,751 histologically-confirmed NMSC were
recorded, with 38.5% of patients having multiple lesions. Yearly age standardised incidence
rates for BCC were 1,444.8 for men and 942.7 for women. For SCC the rates were 805.0 for
men and 423.6 for women. The occurrence of multiple BCCs and SCCs compromised the
estimation of incidence rates.(18) Incidence rates for excision and yearly average incidence

rates over the 3 years were also calculated.

National Household Surveys

National incidence rates of SCC and BCC have been determined in Australia in a series of
national household surveys of a random sample of the population conducted in 1985, 1990,
1995 and 2002.(2) In the first study, face-to-face interviews were conducted by a market
research company. A total of 30,976 Australians were asked whether they had ever been treated
for skin cancer, and 1,179 responding affirmatively. The treating doctor or hospital was then
approached for confirmation of the diagnosis of people who claimed to have been treated in the
previous 12 months. Respondents who reported being treated for skin cancer were asked for
permission to confirm this diagnosis with the treatment provider. In the first study the estimated
age standardised incidence rates of SCC and BCC combined in the population was 823 per
100,000. For BCC and SCC the rates were 657 and 166 per 100,000, respectively. Rates for
BCC and SCC showed a gradient with respect to latitude.

The second study by a marked research company in 1990 carried out face-to-face interviews
with a stratified random sample of the population. Medical records were checked in those who
answered that they had been treated for skin cancer. A total of 63,450 people were interviewed,
with 3,201 respondents stating that they had been treated for skin cancer and 2,879 giving
sufficient details to be followed up. There was a response from 2,341 (71%) of medical
practitioners. In this study the annual age standardised incidence rate for SCC and BCC
combined was 977 per 100,000, showing a total increase of 19% since 1985. The rates were

1,189 for men and 769 for women.

The third survey was conducted in 1995.(25) During a 12 month period 63,745 people aged
between 14 and 95 years were interviewed, with 10,841 respondents indicating that they had

ever been treated for skin cancer, and 4,671 responding that they had been treated in the
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previous 12 months. This was confirmed by treating physicians in 2,939 subjects. Estimated
age standardised incidence rates for BCC were 788 per 100,000, an increase of 19% since 1985.
SCC rates rose by 93% over the same period, from 166 to 321 per 100,000 inhabitants.

In the fourth and most recent survey in 2002,(26), again face-to- face interviews were used
using a stratified random sample of households. The age standardised incident rate per 100,000
populations for combined BCC and SCC was 1170: for BCC 884 and for SCC 387.

Over the duration of the four surveys, although the rates of BCC and SCC had increased since
1985, the increase was greatest for people aged 60 years and over. Rates for those younger than
60 years had stabilised.



C Heal

30

Author and year
of publication

Location and year of trial

Population. method

SCC and BCC combined/100,000

BCC/100,000

SCC/100,000

Marks et al (20)
1989

Maryborough, Victoria
1982-86

Annual skin examinations

873 age standardised world standard population

672

201

2,389 men,
Green and 20-69, postal surveys and 1,908 women
Battistuta Nambour, Queensland 1986 | . =% 4ion Age adjusted incidence rates world standard
1990(22) population
2,528/100,000 person years at risk men
1,679/100,000 person years women 2,074 men and 1,035 men and
Green and
Battistuta Nambour, Queensland 1992 20_69.’ po_stal surveys and Age adjusted incidence rates world standard 1,579 women per 472 women per
examination - 100,000 person 100,000
1996(22) population
years person years
Kricker 1990(23) Geraldton, Western A0-64yrs 356(:/1(;0’(;(.)0' dincid ‘ 1,335 men 890 men
ricker - i n-standardised incidence rates
Australia 1987 Whole body skin 817 women 289 women
examination
2,665 women/100,000 2,204/100,000 461/100.000
Geraldton, Western 40-64yrs Longitudinal 4,126/100,000 men Person years ’
{ women person years
lish 1997(24) | Australia study. Postal surveys, icod inci ’ women, 585
Englis whole body skin Un-standardised incidence rates 3,541/100,000 ,
1992 inati . .| person yearsmen | 585/100,000
examination Can add SCC and BCC rates as only first excision men
per person was used
3,390.3/100,000 men, 1,948.8/100,000 women
Townsville, Australia Age standardised incidence rates, world standard 2,058 men 1,332.3 men
Buettner 1998(4) | 1996-1997 All excised skin cancers population 1,194 women 754.8 women

Can add SCC and BCC rates as only first excision
per person was used

Raasch and

Townsville, Australia

All excised skin cancers

2,249.8/100,000 men, 1,366.3/100,000 women

1,444.8 for men and

805.0 for men
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Buttner 2002(18) | 1997-1999 Age standardised incidence rates, world standard | 942.7 for women. and 423.6
population
Can add SCC and BCC rates as only first excision
per person was used
823/100,000
National stratified sample ised inci
Giles 1988(2) P First National survey Age standardised incidence rates, world standard | 571 34 5 166/100,000
1985 population
977/100,000
1187 men
National stratified sample
Marks 1993(27) Second National survey 769 women 726 250
1990 Age standardised incidence rates, world standard
population
1,109
National stratified sample ised inci
(25)Staples1998 p Third National survey Age standardlsed incidence rates, world standard 788 321
1995 population
National stratified sample ] 1,170/100,000
Staples 2006(26) Fourth National survey 884 387

2002

Age standardised incidence rates, world standard
population

Table 1.1: Studies of defined communities measuring incidence of BCC and SCC in Australia from 1982-2006
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Registry Information

In Australia, Tasmania has the only Cancer Registry which still records the incidence of BCC
and SCC and also the only registry which has published data from its registry.(28)

The Tasmanian Cancer Registry has published data based on population-based surveillance of
BCC and SCC from 1978 to 1987.(28) Notified cases in Tasmania include all treated BCC and
SCC with a histological diagnosis and those where treatment has been provided at the radiation
oncology clinics. A total of 8,651 NMSC were recorded in 7,160 individuals, representing an
age standardised rate of 161/100,000 per year. Ninety-four per cent of cases were based on
histological diagnosis. Incidence of BCC was higher than the incidence of SCC. The incidence
of NMSC was twice as high in men as in women. Incidence increased substantially with age,
more markedly for SCC than BCC. There was an overall increase of 7% per year in the age
standardised incidence rate of NMSC. The increase was more marked for BCC than for SCC,
and was consistent across age groups and both sexes. A first BCC or SCC during the study
period was associated with a 12-fold increase among men and a 15-fold increase in women of
development of a new BCC or SCC in 5 years. BCC or SCC was 42% of all cancer in the

Tasmanian registry.

Concluding comments

Although less dangerous and less life-threatening than cutaneous melanoma (CM), SCC and
BCC are still invasive cancers, and SCC is capable of metastasing.(29) Because there is
generally no registry style information available in Australia, and because alternate methods of
measuring incidence rates have many influencing factors, it is difficult to accurately quantify

incidence rates.

1.2.2 Incidence of melanoma in Australia

Melanoma is an increasing problem in fair-skinned populations world wide, and Australia as a
country has the world’s highest incidence of melanoma.(30) World age standardised incidence
rates per 100,000 inhabitants for CM were 40.5 for men and 31.8 for women in Australia
between the period of 1983-1999.(31) Previously as a region, Queensland had the world’s
highest incidence rates for melanoma.(32) However it was reported that in 1995, with a world
age standardised incident rate of 56.2/100,000, the Auckland population of New Zealand had

the world’s highest incidence rates of skin cancer.(32)
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Figure 1.1: Trends in age standardised incidence rates (ASR) of melanoma in Australia
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Incidence of melanoma in Australia is recorded in population-based state registries. A national

registry exists which is a compilation of state registries.

In Australia, CM is the fourth most common cancer in males, after prostate cancer, bowel
cancer and lung cancer, and the third most common cancer amongst females after breast cancer
and bowel cancer.(33) Between 1980 and 1987 the annual incidence of invasive melanoma in
Queensland was 55.8 per 100,000 for men and 42.9 per 100,000 for women(34) based on world
standard population. The incidence of melanoma in men almost doubled over this period, and
this increase was greatest in men older than 50 years. There were similar incidence rates
documented in New South Wales, where between 1986 and 1988 the annual incidence of
melanoma was 52.5 per 100,000 for men and 42.9 per 100,000 for women.(35) The incidence of
melanoma has been decreasing in young women since the mid 1980’s but has continued to rise

in older age groups.(36)

1.3  Management of skin cancer by Australian GPs and number needed to treat

For the purpose of this section, and in concordance with current NHMRC guidelines,
Hutchinson’s melanocytic freckle (in situ melanoma) is included in the definition of melanoma
and dysplastic naevus is not considered to be malignant or pre-malignant. This is in
concordance with research by Kelly et al(37) which showed that, although patients with
dysplastic naevus syndrome had a higher absolute risk of developing CM, individual dysplastic
naevi did not have a higher risk of malignant change. The term ‘melanocytic naevi’ will be used

as a collective term to describe common naevi and dysplastic naevi.
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In Australia the majority of suspicious skin lesions are managed by GPs(38) and the proportion
of all skin cancers excised by GPs is increasing.(39) It is therefore important that GPs manage
suspicious lesions optimally. The decision to excise is a complex issue which is influenced by
factors such as patient concerns about malignancy, medico legal worries about missing
melanoma, experience and the likelihood from epidemiological data that a pigmented lesion
may be a melanoma.(40)

The number needed to treat (NNT) in skin cancer is often defined as the number of melanocytic
naevi that are excised per melanoma. In other words it is the ratio of pigmented lesions
(melanocytjc naevi and/or seborrhoeic keratosis) to melanoma. It is commonly used as an
indicator of quality of practice in skin cancer management (although its use as an indicator of
quality has many limitations). A 2006 study derived from analysis of billing data from skin
cancer clinics showed a NNT of 28.6.(41) However, in this study, non-pigmented benign lesions
were included in the numerator therefore elevating the NNT. It is difficult to make comparisons
in NNT as there appear to be several different definitions, however the NNT was found to be
between 11 and 29.9 for Australian GPs when based on melanomas and melanocytic naevi only

and up to 36 when seborrhoeic keratoses were included.(35, 40, 42-44)
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Table 1.2: Australian studies of number of benign lesions excised per melanoma
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Author, State

Setting, sample size

Number needed to treat

Numerator

Comments

Burton et al 1993, Hunter region
NSW(35)

Pathology laboratory reviewed
reports of 1984 and 1988 skin
histopathology data, GPs and
specialists combined

11 naevi per melanoma 1984,
16 naevi per melanoma 1988

Total number of excised
melanocytic naevi

Number of melanoma doubled
(91 to 197), number of naevi
tripled (1,065 to 3,208)

Marks J et al (Victoria)1989-
1994(42)

Analysis of all pigmented
cutaneous lesions excised by
GPs. Histological data, 31943
pigmented lesions

29.9 all pigmented lesions per
melanoma

All pigmented lesions excised
(melanocytic lesions and
seborrhoeic keratosis, excluding
BCCs)

Ratio 11.7: 1 for dermatologists

Del Mar et al 1994 Australia
(43)

Audit 1,896 excised melanocytic
lesions submitted to pathology
service, general practice

19.4 melanocytic naevi per
melanoma, 20.6 melanocytic
naevi and lentigos per
melanoma

Total number of excised
melanocytic naevi and lentigo

NNT decreased with age of
patient;

Secondary data analysis from
available data

Del Mar et al 1995 Australia
(44)

Examination of 5,823
histopathological reports of
melanocytic skin lesions excised
during randomised field trial

17.75 melanoma per
melanocytic naevi control
group, 12.0 melanoma per
melanocytic naevi intervention

group

melanocytic naevi,

Secondary data analysis from
available data

English et al 2004 Australia(40)

Retrospective audit 4,741
pigmented lesions, 468 GPs, 223
practices in Perth, Western
Australia

29 pigmented lesions per
melanoma

31 if seborrhoeic keratosis
excluded

Total number of excised
melanocytic naevi and
seborrhoeic keratosis

NNT higher for patients who are
young, female, lower socio-
economic status and recent
graduation of GP

Wilkinson et al 2006
Australia(45)

Analysis of billing data primary
care skin cancer network

28.6 benign lesions per
melanoma

All benign lesions excised from
billing data
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1.4 Surgical site infection

1.4.1 Classification of surgical wounds

In order to understand surgical site infection, it is first important to understand the classification of surgical wounds. Surgical wounds are traditionally classified

into different categories, and infection rates vary by category. This classification is important in order to predict post-operative infection rates and therefore aid

with the decision to prescribe post-operative antibiotics.

Table 1.3: Classification of surgical wounds(46, 47)

Class 1/ Clean Non- contaminated wound 5% Sterile minor skin excision

Class 2/Clean Contaminated Operative wound in respiratory, alimentary, genital or | 10% Biliary tract, appendix, Vvagina,
urinary tract, minor break in aseptic technique oropharynx

Class 3/Contaminated Open, fresh, accidental wound, acute non-purulent | 20-30% Open cardiac massage, gross spillage
inflammation, gross spillage from gastro-intestinal from gastro-intestinal tract
tract, major break in aseptic technique

Class 4/ Dirty-Infected Purulent inflammation, Gross contamination with | 30-40% Old traumatic wound, abscess

foreign bodies, penetrating trauma> 4hrs old,

devitalised tissue
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Table 1.4: These categories can be adapted to dermatological surgery(48)

Class1/Clean Non- contaminated skin 5% Sterile minor skin excision

. Wounds in oral cavity, respiratory tract, . . .
Class 2/ Clean Contaminated . . . . . 10% Skin excision from groin
axilla/perineum, breaks in aseptic technique

. Trauma, acute non-purulent inflammation, major Intact inflamed cyst, tumours with clinical
Class3/Contaminated . ] ] 20-30% . .
breaks in aseptic technique inflammation
. Gross contamination with foreign bodies, Ruptured cysts, tumours with purulent
Class 4/ Dirty- Infected o . 30-40% . .
devitalised tissue necrotic material

There is no published literature which has quantified the prevalence of class 1- class 4 wound types in minor surgical procedures. However clinical experience
would suggest that the majority (> 95%) of wounds are class 1 (clean), for example excision of skin cancer, with a few class 2 wounds (clean-contaminated),
for example excision from the groin. Occasionally class 3 and 4 wounds will be encountered, for instance the incision or excision of an infected cyst, however

these classes of wounds were excluded from the trials in this thesis which analysed post-operative infection rates.
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1.4.2 Incidence and risk factors for surgical site infection after dermatological surgery

Surgical site infection following minor surgery contributes to patient morbidity and
compromises the cosmetic outcome. Most data regarding incidence and predictors of surgical
site infections are based on studies of general surgical procedures.(47, 49-51)

Of studies looking at infection rates following minor dermatological surgery, most have been
conducted in a hospital specialist setting.(52-55) The infection rates in these studies have been
between 2-3%, with higher infection rates in certain groups. One study was identified which
assessed infections in an out of hospital specialist dermatologist setting. In this study infection
rates were 2%.(52)

As the majority of skin cancer surgery takes place in general practice in Australia,(39) it is
important to study infection in this setting. General practice minor surgery may differ from a
hospital setting, with most procedures taking place in treatment rooms rather than formal

operating theatres.

The quality of evidence with regard to infection rates following minor surgery in a general
practice setting seems to be poor. A comprehensive Medline search revealed only two studies
which adequately recorded the incidence of infection following minor surgery in a general
practice setting.(56) The earliest study, conducted in South Australia, showed an infection rate
of 1.9%.(56) The second study was the ‘Can sutures get wet’ trial, which showed an overall
infection rate of 8%.(7, 57) Secondary analysis of this data to identify risk factors for infection

is the subject of chapter 2.

The acceptable rate of infection following clean minor surgery (class 1) is< 5%.(10, 47, 48, 58,
59) Even within cohorts with a low overall risk of infection, some excisions may be at higher
risk of infection because of body site, pathology or patient factors and environmental
conditions. In these high risk cases infection rate may be greater than 5%. These risk factors
(tabled below) may include excisions from the lower leg, excisions of skin cancers and
excisions from diabetic patients. Excisions from the ear and nose have also been shown to have

a high incidence of infection.(53-56)



C Heal

Table 1.5: Incidence and risk factors for surgical site infection following dermatological surgery prospective observational studies
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Futoryan et al
1995(53)
Boston USA

Hospital department of
dermatological surgery 1,047

procedures

Retrospective audit

patient records

530 Mohs and 517

excisions

24/1047

2.29%

Mohs 13/530 2.45%
excisions 11/517 2.1%

Ear 6/48 12.5%, Ear involving
cartilage 4/14 28.5%

Nasal area (6.5%), auricular

multicentre

Sylaidis P, 1997(55) | Hospital plastic surgery unit. 351 Prospective . 13/464
. . Clean facial surgery area (5.2%)
UK patients, 464 wounds observational study 2.8% .
Oncological surgery (12%)
] ] ) 7/369 4/7 infections lower leg, 6/7
Lathlean 1999(56) General practice South Australia, 369 | Prospective . . .
] . ) Minor skin excisions 1.9% age >80yrs
Australia patients observational study .
actual rates not given
German university hospital ) . )
Dettenkofer 2003 o Prospective Minor dermatological 21/995 o
dermatology ward, 632 inpatients, ) Excision BCC 13/172(7.6%)
Germany(54) observational study | surgery 2.1%
995 dermasurgery procedures
B ] . Prospective . . Males, anticoagulants,
Amici et al 2005 Dermatological outpatients 3,788 ) Minor dermatological 79/3,788
observational study, . Immunosupressants
France(52) procedures surgical procedures 2%

Skin flaps
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1.4.3 Guidelines for oral antibiotic prophylaxis for surgical wounds

As stated above, in a general surgical setting the acceptable rate of infection following clean
surgery (class 1) is set to less than 5%,(10, 47, 48, 58) and in several studies has been shown to
be less than 2%.(52, 56) In contrast, clean contaminated wounds (class 2) have a risk of
infection of less than 10%. Therefore in a general surgical setting, antibiotic prophylaxis of
surgical wounds is usually considered optional for clean procedures, and reserved for certain at
risk patients or clean procedures that fulfil specific risk criteria, ie where the risk of infection is
greater than 5%.(50, 60)

There is debate about the role of antibiotics prior to skin lesion excision. If guidelines for
prophylaxis after general surgery are to be extrapolated to a dermatological surgery setting, then
most dermatological procedures should not require prophylaxis. Limited guidelines exist
regarding antibiotic prophylaxis of dermatological procedures.(48, 61-63) All of these
guidelines are from the United States of America, and there are currently no guidelines in
Australian practice. Most guidelines advocate the use of prophylaxis in clean-contaminated
(class 2) or contaminated wounds (class 3), but not for clean wounds (class 1). Additionally they
have a role prior to skin surgery in patients at risk of infective endocarditis and in those who

have had recent joint prosthetic surgery.(54, 67, 68, 69)

As stated in the previous sub-chapter, even within cohorts with a low overall risk of infection,
some excisions may be at higher risk because of body site, pathology or patient factors. These
risk factors are not well established and identifying these risk factors is important in order to

develop antibiotic prophylaxis guidelines.
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Table 1.6: Guidelines for oral antibiotic prophylaxis of surgical site infection after derma surgery

Class 2 (clean-
Department of . . . .
Haas et al 1995(48) o Class 1 wounds contaminated) wounds Single oral dose Endocarditis prophylaxis
dermatology, California .
and higher
Endocarditis prophylaxis, oral,
. nasal mucosa, axillary and
o Cephalexin 2g orally . .
Division dermasurgery Class 2 wounds and . anogenital lesions,
Maragh et al 2005 (61) o ] Class 1 wounds . 30-60mins before . . .
Mayo clinic, Minnesota higher immunocompromised patients,
surgery.
below knee, hand surgery
Department of .
] . Class 1 and 2 . Nasal or oral cavity breached,
Messingham S, 2005, (62) dermatology, lowa City, Class 3 or 4 wounds Not specified .
wounds endocarditis
lowa
Centre for cosmetic Class 2 wounds and Cephalosporin or . )
Nestor M(63) 2005 ] Class 1 wounds . . o Endocarditis prophylaxis
enhancement, Florida higher dicloxacilliin
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15 Antibiotic ointment use

1.5.1 Background/introduction

Some general practitioners may apply topical antibiotic ointment to sutured wounds to prevent
infection after minor surgery. Although there is no data available on the frequency of this
practice amongst GPs in Australia or internationally, a survey of plastic surgeons in the UK
revealed that 66% used chloramphenicol eye ointment in their practice, mainly as prophylaxis
against infection.(64) Other uses for antibiotic ointment in general practice include for the
treatment of secondarily infected wounds,(65) otitis externa, treatment of secondarily infected
eczema(65, 66) and the treatment of impetigo.(66) Antibiotic ointments may also have a role in

accelerating wound healing in both acute and chronic situations.(67, 68)

In contrast to guidelines for the use of oral antibiotics as infection prophylaxis following minor
dermatological surgery, there are no guidelines for the use of topical antibiotics in the same
circumstances. The purpose of this sub-chapter is to review the evidence regarding the
appropriateness and effectiveness of the use of antibiotic ointment as infection prophylaxis and

possible side effects or adverse outcomes.

1.5.2 The ointments

There are several different antibiotic ointments used in clinical practice, some of which are used
more commonly in different countries. The most frequently used of these are Chloromycetin,
Neosporin and Bactroban. Chloromyecetin ointment consists of 10mg/g of chloramphenicol, in
plastibase 30W and liquid paraffin.(69) Neosporin ointment is also known as triple antibiotic
ointment (TAO) in the USA. Each gram of Neosporin ointment contains polymixin B sulfate
5,000 units, neomycin sulfate 5mg and bacitracin zinc 400 units in a paraffin ointment base.(69)

Bactroban ointment contains mupirocin and naturally occurring antibiotic.

Neosporin ointment has been available over the counter in the USA since the 1970s, while it has
been confined to a prescription medication in Australia. It ceased to be available in Australia in

October 2006, because of non-availability of an ingredient.(69)

Topical ocular Chloromycetin is widely used in the UK and Australia for the treatment of
conjunctivitis, but is very rarely prescribed for this indication in the US.(70) There is little
evidence for its effectiveness in prophylaxis or treatment of wound infection. Despite this, it is
regularly used in areas outside its main indication. As well as being used for infection

prevention, the ointment has been used as an adhesive for replacement of the nailbed.(71)
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Table 1.7: Properties of antibiotic ointments in common use(66, 72)

43

o Inhibitor of bacterial protein Gram +ve organisms, Impetigo, elimination of staph Anaphylaxis
Mupirocin Bactroban . . .
synthesis especially staph aureus aureus from anterior nares reported(73)
. ] . . Cross-
o ] Interferes with bacterial cell wall ) Impetigo, furunculosis, o
Bactitracin Ingredient of TAO . Gram +ve organisms sensitisation
synthesis pyodermas . .
with neomycin
Available singly, . ] Gram-ve organisms Limited
o . ] | Disrupts bacterial cell membrane . . .
Polymixin B combined with bacitracin . . including P aeruginosa, spectrum of
] and increases cell permability . o
or in TAO Enterbacter and E Coli activity
. . ] . Prevention of infection in .
] Available alone, or as Interferes with bacterial cell wall Aerobic gram +ve and o ) Allergic contact
Neomycin . . . . superficial abrasions, cuts or .
ingredient of TAO sythesis gram —ve bacilli dermatitis
burns
Polymixin B, Prevention of infection in

Range of gram +ve and

neomycin and TAO Combination of mechanisms . superficial abrasions, cuts or
o gram —ve organisms
bactitracin burns
] Inhibitor of bacterial protein ) Low incidence
Erythromycin Eryacne Gram +ve cocci Acne

synthesis

of sensitisation

Chloramphenicol

Chlormycetin or

Chlorsig

Disrupts bacterial cell membrane

Wide range of gram +ve

and gram —ve organisms

Bacterial conjunctivitis
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1.5.3 Infection prevention following surgery

Comprehensive Medline search identified a total of 5 randomised trials involving the use of
antibiotic ointment as prophylaxis against wound infection following surgery.

Only one study was found relating to the use of topical chloramphenicol ointment on sutured
wounds.(74) This study investigated the application of Chloromycetin ointment to wounds
following hip replacement. The incidence of superficial wound infection in the intervention
group was reduced (4% v 8%) but results should be viewed with caution as the sample size was
small and the total number of infections analysed even smaller. Therefore although the results

showed statistical significance, clinical significance would be questionable.

Two randomised studies involving Neosporin ointment were identified.(75) (76) One compared
application of Neosporin, bactracin zinc, silver sulfadiazine and paraffin ointment to
uncomplicated clean-contaminated sutured wounds in an emergency department setting.(75).
This was a positive trial which concluded that neosporin did significantly reduce the incidence
of infection (4.5% v 6.6% v 12.1% v 17.6%), however, although the sample size was large, the
number of infections involved was small and no sample size calculation was performed prior to
this study. A second small pilot study found a similar rate of wound infection and adverse
events between uncomplicated sutured soft tissue wounds treated with Neosporin ointment and

bactroban (mupirocin) ointment (4% v 0%).(76)

Bactracin zinc is one of the three antibiotic components of Neosporin ointment. An ointment
containing only Bactracin zinc was compared with white petrolatum ointment for incidence of
infection, incidence of allergic contact dermatitis and wound healing in a large randomised
controlled trial involving wounds following dermatological procedures.(77) The setting was a
general outpatient dermatology clinic and a tertiary referral advanced surgical procedure clinic.
The majority of these wounds were shave biopsies, and therefore non-sutured. Infection was
lower in the Bactracin zinc (intervention) group (0.9% v 2.0%) but, despite a sample size of 922
patients, with a total of only 13 infections, numbers were too small to be statistically significant.
In addition there was no clinical significant difference in wound healing between the two groups
on days 1, 7 and 28. There was no incidence of allergic contact dermatitis in the petroleum
group, and four cases in the bacitracin group (0.9%). The study concluded that the low rate of
infection and absence of allergic contact dermatitis in the white petroleum (control) group

indicated that white petroleum is a safe, effective wound care ointment for ambulatory surgery.
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A large randomised controlled trial conducted in Australia compared the application of
bactroban (mupirocin) ointment to either paraffin ointment or no ointment to post-operative
sutured wounds prior to application of an occlusive dressing.(78) Mupirocin did not
significantly decrease the incidence of wound infection compared to sterile paraffin ointment or
no ointment (2.3% intervention v 1.6% sterile paraffin, 1.4% no ointment.)

We have previously established in our literature that the rate of infection following
dermatological surgery is generally very low (1-5%). In many trials investigating the application
of antibiotic ointment after minor surgery, the total number of infections, which is the outcome
being measured, is very small. Without attention to sample size calculation, type 2 (beta) error
may occur in many of these studies, as the power is simply not sufficient to show a true
difference in infection rate. We note that the greatest total number of infections analysed to
determine the difference between two treatments was 32, and 42 when looking at the difference

between four treatments.
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Table 1.8: Randomised controlled trials investigating application of antibiotic ointment after skin surgery

] Emergency department Bactitracin zinc 6/109 (5.5%) P=0.0034

Dire et al 1995 . Sutured clean . Petroleum

426 army recruits. . neomycin 5/110 (4.5%)
USA(75) contaminated wounds . o 19/108 (17.6%)

70/30 M:F silver sulfadiazine12/99(12.1%)

Dermatology P=0.37 (95% CE 0.4-
Smack et al outpatients army . ] . 2.7)

. Minor dermatological o White petroleum
1996 medical centre ) Bactracin zinc 4/444 (0.9%)
. surgical procedures 9/440 (2.0%)

USA(77) 884 patients, 1,207

wounds

Emergency department P=0.5
Hood et al 2004 99 patients Sutured clean o

. TAO 0/59 (0%) Mupirocin 2/50 (4%)

USA(76) Mean age 24.7 M:F contaminated wounds)

70:30

Hospital inpatients
Kamath et al 2005 post hip replacement Sutured (clean) hip Chloramphenicol No ointment RR 0.430
UK(74) 92 patients, mean age  replacement wounds 4/47 (8.5%) 8/45(17.8%) 95% CI 1.62-32.67

78.6yrs 72:28 M:F

) Sterile parrafin P=0.490
. Skin cancer surgeon . ) o
Dixon et al 2006 ] Minor dermatological Mupirocin 12/729 1.6%, No
) outpatients, 778 ) .

Australia(79) surgical procedures 13/562 (2.3%) ointment

patients, 1,801 wounds
7/510 1.4%
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1.5.4 Infection prevention in non-surgical wounds

A comprehensive Medline search identified two randomised controlled trials investigating

topical antibiotics as infection prophylaxis in minor, non-sutured traumatic injuries.

The earlier trial investigated 59 well children age 2-5 years at a day care centre in Alabama, of
which 75% were black.(80) In this randomised controlled double blinded study, triple antibiotic
ointment (TAO) was compared to petroleum control ointment. Ointment was applied three
times a day to insect bites or other minor breaks in skin. A total of 19 children developed
infections: 4/27 in the intervention group and 15/32 in the control group. The antibiotic
ointment was found to be significantly more effective than placebo in preventing impetigo in

these children (15% intervention v 47% placebo).

In the second study, a topical antibiotic gel containing Cetrimide, Bactracin and Polymyxin G
sulfate was compared to Povidone iodine antiseptic cream and a placebo ointment containing a
vehicle gel.(81) A sample group of 177 5-12 year old children attending five primary schools in
Sydney were randomised to receive an assigned topical treatment applied to minor injuries such
as scratches cuts and abrasions. There were only 9 resulting infections, 6/48 patients in the
placebo group, 2/67 patients in the povidone iodine group and 1/62 patients in the antibiotic
ointment group. The incidence of infection was significantly lower in the antibiotic gel
intervention group than the placebo ointment group (12.5% v 1.6%). Incidence of infection was
also lower in the povidone iodine group than the placebo group, (12.5%v 3.0%) but this did not
reach significance. However the number of infections in this trial was very low and the results

should be treated with caution.

Table 1.9: Randomised placebo controlled double blind studies of antibiotic ointment use on

non-surgical wounds

Setting and Wound type Intervention and | Control and | Significance

sample size infection rate infection rate | P value
Maddox et al Rural day care | Minor skin TAO Petroleum P=0.01
1985, (80) setting, 59 trauma and (15%) (47%)
Alabama USA | children abrasions
Langord et al 5 Primary Minor Novel gel 1)Placebo P<0.05, 95%
1997(81) schools in accidental containing ointment C1,0.011t00.2
Australia Sydney, injuries cetrimide, (12.5%) 07

Australia, 177 bacitracin and 2)Povidone

children polymixin B iodine

(1.6%) (3.0%)
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1.5.,5 Treatment of secondary infections

A comprehensive Medline search identified three trials in which antibiotic ointments were used
to treat secondarily infected wounds (class 4). All of these trials showed topical antibiotic
ointments to be equal or superior to oral antibiotics or antiseptics in the treatment of secondary

infection.

In the earliest of these trials, Villiger et al(82) compared topical mupirocin ointment applied
three times daily with orally administered flucloxacillin or, in patients allergic to penicillin,
erythromycin. All patients were given 4 to 10 days’ treatment. The majority of infections were
impetigo or infected wounds or lacerations. Clinical response in the 101 patients with mupirocin
ointment (86% cured, 13% improved, 1% failed) was significantly better than that seen in the 19
patients treated with erythromycin (47% cured, 26% improved, 26% failed) and similar to that
with the 80 patients treated with flucloxacillin (76% cured, 23% improved, 1% failed). Overall,
the outcome for the 99 oral antibiotic patients was significantly inferior to the 101 mupirocin
patients (p<0.05). When the flucloxacillin and erythromycin data were analysed separately,
there was a significant difference between mupirocin and erythromycin (p<0.05), but not
mupirocin and flucloxacillin (p>0.05). However, numbers of patients in the erythromycin group

were small.

Bactroban cream was found to be as effective as oral cephalexin in the treatment of 706
patients with secondarily infected minor wounds.(65) Neosporin ointment was found to be
superior to antiseptics or a wound protectant in eliminating infection in blister wounds

deliberately infected with staph aureus.(83)

Leyden et al(83) produced a group of six blisters, three on each of the forearms of volunteers by
applying ammonium hydroxide, which caused a dermal blistering reaction. The wounds were
then inoculated with staphylococcus aureus. The groups of three blisters were randomised to be
treated with either TAO, no treatment (control) or a comparative treatment. The comparative
treatments consisted of antiseptics: iodine and benzalkonium chloride, thimerosal, hydrogen
peroxide, camphor and phenol, merbromin: a wound protectant (Johnson and Johnson first aid
cream): and polymixin-B-bacitracin which is an antibiotic ointment containing two of the three
antibiotics in TAO. The blister wounds treated with TAO healed significantly faster than those
treated with benzalkonium, hydrogen peroxide, camphor phenol and iodine and those receiving
no treatment. Interestingly there was no significance difference in healing times between TAO

and the wound protectant, which has no antibacterial activity). The overall clinical appearance
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and healing rates of wounds treated with TAO were ranked to superior to all other treatments

except the polymyxin-B-bacitracin. However it is noted that all wounds ultimately healed.

Bactroban was also found to be significantly more effective than erythromycin and as effective
as flucloxacillin in 200 patients presenting with minor skin infections (mainly impetigo and
infected wounds/lacerations) in general practice.(82)

In the most recent study, Kraus et al(65) reported the combined results of two randomised
controlled trials with a total of 53 participating centres in the US. Patients of any age presenting
with secondarily infected wounds, such as small laceration, abrasion or sutured wound were
eligible to participate. Patients were randomised to either receive topical mupirocin or oral
cephalexin for 10 days. All patients received a placebo in the alternative dosage form. A total of
706 patients were recruited in this trial, 630 completed the trial and 478 were considered
evaluable for clinical efficacy (only if they had a pre therapy pathogen identified). The primary
end point was ‘clinical response’, which was defined as complete resolution or sustained
improvement of signs and symptoms of infection. Clinical recurrence was defined as
reappearance or worsening of signs and symptoms of infection, and unable to determine was
defined as the inability to make a valid assessment of the clinical outcome. Results using
patients evaluable for clinical assessment showed a successful clinical outcome in the mupirocin
group of 233/45 95.1%, and 22/233 95.3% in the cephalexin group. Intention to treat results
were 296/357 (82.9%) in the mupriocin group and 289/349 (82.8%) in the cephalexin group.
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Table 1.10: Randomised controlled studies investigating antibiotic ointment in the treatment of infected wounds

Response to mupirocin
o ointment significantly better
. . o L. 1)Flucloxacillin .
Villiger et al Primary care ) Impetigo/ infected Mupirocin . (p<0.05) than erythromycin
. Unblinded . 76% cured 2)erythromycin L
1986(82) 200 patients lacerations 86% cured and not significantly
47% cured .
different to (p>0.05)
flucoxacillin
Blisters intentionally No treatment mean 13.3 days | Wounds treated with TAO
Leyden et al Human —model . . ) TAO . o
Unblinded inoculated with staph . to healing healed significantly faster
1987(83) study Mean 9 days to healing
aureus p<0.05
Primary care o o
Kraus et al ] Secondarily infected Mupirocin . o .
706 patients . . Cephalexin Significantly equivalent
1998 Double blinded lacerations and 95.1% cure rate
between two ) 95.3% cure rate p=0.89, 95%CI-4.0%-3.6%
USA(65) o abrasions
identical RCTs
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1.5.6  Other uses for antibiotic ointment in wound management

It is worth noting that inert petroleum, the vehicle in most antibiotic ointments, may have
wound healing and infection prevention properties.(77, 84) This is likely to be caused by liberal
application as this provides a degree of occlusion, and occlusive dressings have been shown to
shorten wound healing time(85) and provide a barrier against physical infection. Inert petroleum
also prevents adherence to dressings.(77) Studies have also shown antibiotic ointments

accelerate wound healing times.(86)

Neosporin ointment has been found to be safe, effective and significantly better than simple
gauze dressing alone, in minimising the appearance of scars resulting from clean dermabrasion
wounds.(68). Topical antibiotics may also be effective in aiding the healing of chronic wounds
and ulcers.(87)

1.5.7 Antibacterial effects and antibiotic resistance

In one study, antimicrobial treatment including antiseptics and antibiotic ointment were shown
to eradicate bacteria from the skin surface when applied topically.(88) Mupirocin and TAO
ointment were also shown to eradicate bacteria from the multiple keratinised layers of the

stratum corneum and in addition mupirocin prevented repopulation with resident flora.(88)

There is some concern regarding the overuse of topical antibiotics resulting in antibiotic
resistance. Australian guidelines suggest that topical antibiotic use be restricted because of the
capacity of most topical drugs to select resistant micro-organisms and to cause sensitization. (66)
The guidelines also suggest that antimicrobials recommended for topical use are selected from

classes not in use for systemic therapy.(66)

There is a contrary argument that the potential for antimicrobial resistance with topical
antibiotics is actually lower than with systemic antibiotics because of the higher local
concentration achieved by topical delivery.(72) Patterns of antimicrobial activity and resistance
have been examined in vivo for neomycin and mupirocin containing ointments. In one trial,
neomycin plus bactracin was associated with the rapid emergence of drug- resistance organisms
in vitro whereas topical silver nitrate was not.(89) However Neosporin ointment has also been
shown to have a wider spectrum of antibacterial activity compared with mupirocin and to be
usable against mupirocin resistant Gram-positive strains.(90) Chloramphenicol eye drops have

been shown to be effective in the treatment of MRSA ocular surface infections.(91)
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There is no evidence after more than three decades of extensive use worldwide that, with the
exception of mupirocin, topical antibiotics administered on an outpatient basis contribute to any
emerging resistance pattern. Increased use of mupirocin has been associated with the emergence
of resistance, which has been reported both for MRSA (methicillin resistant staphylococcus
aureus) and MSSA (methicillin susceptible staphylococcus aureus). The problem seems to be
associated with prolonged treatment.(92, 93)

1.5.8 Adverse effects
Contact dermatitis

There is some concern about the incidence of allergic contact dermatitis with topical neomycin
use. This has been shown to be as high as 11% in a population referred for diagnostic patch
testing.(94) However there is some evidence that the incidence of this reaction is as low as 1%
when the ointment is used in the general population.(95) The reaction is much more common
amongst subjects previously exposed to neomycin ointment.(95) Contact allergy has been
reported with the use of chloramphenicol ointment but the incidence is thought to be low.(96,
97)

Other adverse outcomes

There is some controversy regarding the link between aplastic anaemia and topical ocular
chloramphenicol.(98, 99) There have been a small number of case reports, most of which
involved prolonged use.(70) However two international case control studies provided no support
to the claim that chloramphenicol eye drops increase the risk of aplastic anaemia.(100) Previous
literature provided only weak support to causality based on a few single case reports. Although
an association between ocular chloramphenicol and aplastic anaemia cannot be excluded, the
risk was estimated to be less than one per million treatment courses.(100) As the baseline
incidence of aplastic anaemia in the population is three per million it is difficult to establish any
causality.(101)

There has been a report of anaphylaxis in one patient following the application of bactroban
ointment.(73)

1.5.9 Conclusion: Should we use topical antibiotics to sutured wounds to prevent

infections?
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Antibiotic prophylaxis is probably prescribed excessively and inappropriately following
dermatological surgery,(49, 62) and is thought best reserved for high risk patients. In contrast to
the existing guidelines for the use of oral antibiotics prior to dermatological surgery discussed in
Chapter 1.5, there are no existing guidelines for the prophylactic use of topical antibiotics.

Despite widespread use, there is very little evidence available regarding the effectiveness of
antibiotic ointment in preventing infection following minor surgery. One reason for the lack of
evidence is, that the low risk of infection after clean surgery means that studies of more than
1,000 procedures (sometimes many more) are required to reliably detect a reduction in
infection.(102) There is some evidence of a 50% reduction in risk from use of prophylactic oral

antibiotics following clean surgery.

Even if more evidence for efficacy became available, the decision to prescribe antibiotic
prophylaxis is complicated and in addition to efficacy, antibiotic costs, adverse effects and
resistance should be taken into account. However, in some circumstances, topical delivery of

antibiotic may be preferably to systemic administration.

If evidence for effectiveness becomes available, it might be justified to consider prophylaxis
with antibiotic ointment in situations where incidence of infection is expected to be greater than
5%.

1.6 Conclusion of literature review

This literature review firstly reviewed the incidence of BCC, SCC and melanoma in Australia,
in order to set the background of this thesis. Although less dangerous and less life-threatening
than cutaneous melanoma, SCC and BCC are still invasive cancers, and SCC is capable of
metastasing.(29) Because there is generally no registry style information available in Australia,
and because alternate methods of measuring incidence rates have many influencing factors, it is
difficult to accurately quantify incidence rates. Australia has one of the world’s highest
incidences of melanoma, although accurate data are limited by time delays in reporting

incidence rates.

A review of number needed to treat (benign and dysplastic naevi excised per melanoma), often
used as a marker of quality of skin cancer management, was found to be between 11 and 29.9
for Australian GPs when based on melanomas and naevi only and up to 36 when seborrhoeic

keratoses were included.(35, 40, 42-44) A review of studies recording incidence of surgical site
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infection after dermatological surgery showed an infection rate of 1.9-2.8%, with higher rates of
infection in certain sub-groups. Finally, most studies of antibiotic ointments used in the
prophylaxis of infection after clean dermatological surgery found no evidence for efficacy,
although a study of clean-contaminated wounds showed some significant difference in infection
rates. It was discussed that several of these studies may have been significantly under-powered.
There appears to be more evidence for use of antibiotic ointment in the treatment of secondary

infections.

This literature review illustrated that there is a high incidence of skin cancer in Australia and in
particular North Queensland. It is therefore important that skin cancer is managed optimally by
Australian GPs. This led to the thesis focusing on surgical management and diagnosis of skin

cancer.

The literature review revealed that there is limited published data which identifies groups at
high risk of infection after minor surgery. It is important to establish these high risk groups in

order to optimize antibiotic prophylactic management.
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CHAPTER 2:
RISK FACTORS FOR WOUND INFECTION AFTER
MINOR SURGERY

2.1  Background

This chapter analyses the incidence of infection following minor surgery (class 1) conducted by
general practitioners in Mackay, and compares this incidence with other studies involving
similar patient groups from different geographical locations. Multivariate analysis examines risk

factors for infection. The published article appears in Appendix 1.(57)

In the introduction it has been discussed that there is limited data regarding surgical site
infection after dermatological surgery and limited data regarding risk factors for infection.
There is debate about the role of antibiotics prior to skin lesion excision, and also limited
guidelines about this issue. A better knowledge of risk factors for surgical site infection is
therefore required in order to predict circumstances in which a high incidence of infection is

likely.

It is a secondary analysis of data generated from the ‘Can sutures get wet’ intervention study

described in the introduction.

2.2 Introduction

Surgical site infection following minor surgery contributes to patient morbidity and
compromises the cosmetic outcome. Most data regarding incidence and predictors of surgical
site infection are based on hospital studies.(47, 49, 51) Of studies looking at infection rates
following minor dermatological surgery in an out of the hospital setting, most have been
conducted in specialist dermatology clinics.(52-54) On the other hand, the quality of evidence
with regard to infection rates following minor surgery in a general practice setting seems to be
poor(103) and a comprehensive Medline search revealed only one study which adequately

recorded the incidence of infection following minor surgery in a general practice setting.(56)

In north Queensland, the majority of suspicious skin lesions are managed by general
practitioners (GPs),(38) particularly in rural centres such as Mackay where there is no resident
dermatologist. Skin excisions form a large proportion of a typical Australian GPs workload,
and this proportion is even greater for Queensland GPs.(5) There is evidence that performing

minor surgery in general practice is cost effective compared with a hospital setting.(104) It is
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therefore important that there is adequate data available regarding incidence of and risk factors

for complications such as infection following minor surgery in a general practice setting.

The data from the present study was collected incidentally as part of a randomised controlled
trial which compared the standard management of keeping wounds dry and covered with
allowing wounds to be uncovered and wet in the first 48 hours following minor surgery.(7) As
both arms of the trial showed equivalent infection rates at the 5% significance level (8.4% in the
intervention group and 8.9% in the control group) they have been considered as a single group
for the purpose of this study and analysed together. Explicitly, both arms of the study, both the
control and the intervention group, were considered as a single group and analysed together in
this study. The aims of this study were to determine the incidence of and risk factors for surgical

site infections following minor skin excisions in a primary care setting.

2.3 Methods

Our prospective study of patients presenting for minor skin excisions was conducted initially as
a randomised controlled trial. It is important to describe the methods used for this trial in order
to fully understand the secondary analysis of the data that was generated for this chapter. | will

therefore now provide a detailed description of the methods used.

2.3.1 Study design

We carried out a randomised controlled, multi-centre trial involving patients presenting for

minor skin excisions.

2.3.2 Setting and participants

Nineteen general practitioners (GPs) from four practices in the Mackay area, tropical North
Queensland, Awustralia (latitude 21°S; inhabitants of Mackay area approximately 75,000)
participated. The GPs were a self-selected group who attended a monthly evidence based
medicine meeting. Data collection took place from October 2004 to May 2005. Consecutive
patients presenting for minor skin excisions were invited to take part in the trial. Practice nurses
were responsible for recruiting patients and collecting data. Demographic information was
collected regarding all patients, as well as clinical information regarding presence or absence of
diabetes, or any other significant medical condition (such as peripheral vascular disease,
anaemia, chronic obstructive airways disease). A body site map was used to define excision site.

At the end of the study practice nurses were asked to re-examine computer records to fill in any
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missing data. The principal researcher visited participating GPs and practice nurses to provide
training and ensure that recording was standardised.

All patients participating were provided with an information sheet, and were asked to give
signed consent. Patients consenting to participate were given written instructions regarding

post-operative wound care.

2.3.3 Eligibility criteria

All patients presenting to a participating GP for ‘minor skin excision’ except for skin excisions
on the face were eligible to participate in the study. Patients who were already taking oral
antibiotics, or who were on immunosuppressive drugs were excluded from the study. Further
exclusion criteria were lacerations, having a flap or 2 layer procedure (tying a ‘bleeder’ did not
count as 2 layer), excision of sebaceous cyst, and skin excision on the face. These exclusions
were made in an attempt to standardise the type of wound being studied, and reduce the number

of confounding factors.

Patients whom oral or topical antibiotics were clinically indicated immediately postoperatively
were also excluded from the study. Specifically, these were patients for whom antibiotics were
indicated because of bacterial endocarditis prophylaxis, joint replacement,(105) or patients for
whom antibiotics were usually prescribed when they had previously undergone a skin excision.
For the purposes of this criteria, ‘usually’ was defined as in 50 >% of previous skin excisions.
At the time of this trial no guidelines existed for the use of antibiotics for infection prophylaxis
after minor surgery, so we therefore had to decide on our own criteria for this purpose. The

results of our trial have now been used to develop criteria for this medical situation.

2.3.4  Surgical wound management protocol

A workshop took place attended by participating GPs to develop guidelines to ensure that

excisions were managed in a standardised manner. The following procedure was agreed upon:

Skin preparation — normal saline
Usual sterile technique (standard precautions) including sterile gloves

Local anaesthetic - type and volume recorded

A w0 DpoE

Suture material — nylon — size recorded
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5. No antibiotics, either topical or oral- (if required, or already prescribed exclude from
study). No topical antiseptics eg betadine or alcohol. No antiseptic washes or medicates

s0aps.
6. Dressing type — melolin and tape
7. Removal of sutures (ROS) according to site:

o Back - 10 days
o All other sites — 7 days

2.3.5 Intervention

Patients were provided with oral and written instructions regarding post-operative wound
management. The dry group were asked to leave the dressing on and keep dry for the first 48
hours, then bathe and undress as normal until sutures were taken out (Figure 2.1). They were

asked to avoid the use of antiseptic washes or soaps.

The wet group were asked to take the dressing off within the first 12 hours then bathe as normal
until the sutures were taken out. It was felt that patients should leave the GP surgery with a
dressing to absorb immediate bleeding, however it was also felt that defining an exact time to
remove the dressing would be unrealistic, so ‘within 12hrs’ was considered a reasonable

request. They were also asked to avoid the use of antiseptic washes and soaps.

Figure 2.1: Wound management

Wound Management

2.3.6 Clinical outcomes

Wounds were assessed for infection by a practice nurse or doctor on the day of removal of
sutures or sooner if the patient re-presented with a perceived infection. Our definition of wound
infection was adapted from standardised surveillance criteria for defining surgical site infections

(SSI) developed by the Centre for Disease Control’s National Nosocomial Infection
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Surveillance System (Table 2.1).(49) AIll participating doctors and nurses were briefed
regarding the definition of infection by the primary researcher, and were also given written

information.

Table 2.1: Definition of surgical site infection

1) Infection must be within 30 days of excision

2)  a) There must be purulent discharge from the wound or
b) The GP must diagnose a wound infection
or

¢) The GP commences antibiotics

3) Stitch abscess must not be counted as an infection

2.3.7 Sample size

Sample size was calculated on the basis of a pilot study conducted February to June 2004
involving 543 patients, which showed an overall infection rate of 5.7%. Based on a projected
infection rate of 5%, we decided that an increase in incidence of infection of 5% would be
clinically significant. To come to this conclusion with statistical confidence a power of 80% and
a significance level of 0.05 using a one-sided equivalence test of proportions, a total of 357

patients were required in the intervention group and 357 patients in the control group.

2.3.8 Randomisation

All patients provided written informed consent before enrolling in the study. After agreeing to
participate, patients were randomised by picking a ball out of a hat. This method of
randomisation was chosen by the practice nurses because of ease and acceptability. The practice

nurse enrolled patients and assigned participants to their groups. No blinding took place.

2.3.9 Statistical analysis

We based all analysis on the intention-to-treat principal. Differences between categorical
variables were compared using Chi-square tests. Numerical and categorical variables were
compared using unpaired t-tests. To decide on non inferiority the one-sided 95%-confidence
interval of the difference of infection rates was calculated and compared with the maximum
allowable difference of 5%. P-values less than 0.05 were considered to be statistically

significant.
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Both arms of the study, both the control and the intervention group, were considered as a single
group and analysed together in this study. The statistical analysis takes the cluster sampling
design (four doctors’ practices) into account. Incidence of infection is given together with a
95%-confidence interval (95%-CI). Numerical data was summarized using mean values and
standard deviations (¥ SD) when approximately normally distributed or median values and
inter-quartile ranges (IQR) when skewed. Bivariate comparisons were conducted using Chi-
square tests (two categorical variables) and unpaired t-tests or non-parametric Mann-Whitney
Wilcoxon tests (categorical and numerical variable). Generalized linear modelling was used to
identify independent risk factors of infection after minor surgery. Relative risks together with
95%-confidence intervals were estimated using binomial distribution and the logarithmic link
function. All variables that were not part of the final model (that is: age, gender, month excision
took place, management of wound, and significant medical condition other than diabetes) were
assessed for potential confounding of the relationships between body-site of skin lesion,
histology of skin lesion, and diabetes with wound infection. Throughout the analysis p-values
less than 0.05 (two-sided hypotheses) were considered to be statistically significant. The
statistical analysis was conducted using SPSS for Windows, release 12 and STATA for

Windows, release 8.

2.3.10 Ethics

Ethics approval was granted by the James Cook University ethics committee - Approval number
H1902.

Having described the methods of the ‘Can sutures get wet’ trial, I will now continue to describe

the statistics used in the secondary data analysis of the current chapter.

2.4 Results

2.4.1 Practice and study characteristics

Participating GPs were younger (median age 44 years) and more predominantly female (64%)
than average for Australian GPs (modal age category 45-54 years; 32% female). Of the total of
1,247 patients who attended for skin excisions during the collection period from October 2004
to May 2005, 377 patients were excluded (294 were ineligible and 83 non-participants) (Table
2.2).

There were no significant differences in the age (participating: 56.3 years of age (= 16.5); not

participating: 58.1 years of age (+ 16.2); p=0.208) and gender (participating: 47.6% female; not
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participating: 44.9% female; p=0.407) of participating and excluded patients. A total of 13
participants were eventually lost to follow up. Follow up was completed in 857 (98.5%)
patients.
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Table 2.2: Reasons for exclusion of 377 patients from study

Reason N % Of
excluded

Ineligible Face 256 20.5
Biopsy 10 0.8
Flap 17 1.4
Immunosuppressed 1 0.1
Antibiotics 5 0.4
Not returning for removal of 5 0.4
sutures**

Non-participation Refused 67 5.4
Forgot* 16 1.3
Total 377 30.3

*The practice nurse forgot to invite these patients to participate;

**These five patients knew that they would not be able to return for the removal of sutures.

2.4.2 Infections

Infection occurred in 74 of the 857 excisions (8.6%; 95%-CI = [3.5, 13.8]) (Table 2.3). Infection
rates for the four centres were 2.9%, 7.8%, 10.0%, and 10.2% (p=0.0496). Of all characteristics
recorded, only the presence of diabetes was significantly correlated with the higher incidence of
infection (18.2% compared to 8.4%; p=0.019) (Table 2.3). Participants older than 60 years had a
higher incidence of wound infection (12.4%) compared to younger participants (5.6%), however
this difference was not significant (p=0.056). Squamous cell carcinomas (SCCs) were most
prone to be infected (13.5%), while benign naevi (2.5%) and seborrhoic keratoses (0%) were
least likely to become infected. Of the 74 infections, 25 (33.8%) occurred on the lower leg
(below knee) or foot. There was little variation in incidence of infection with the month of year
in which the excision took place with no evidence of increased infection during the hotter wet
season (p=0.527). There was no significant difference in time to removal of sutures between the

infected and non-infected groups (median time 8 days, IQR = [7, 10] for both groups, p=0.538).
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Table 2.3: Bivariate correlates between infection after minor surgery and participants’ and

lesions’ characteristics in 857 patients recorded in Mackay, Australia

Characteristic Incidence of infection p-value
(74/857)
Age p = 0.057
<40 years 6.2%
41 — 50 years 4.8%
51 — 60 years 5.8%
61 — 70 years 12.2%
> 70 years 12.7%
Gender p=0.135
Male 10.2%
Female 6.9%
Body site p =0.072
Scalp and neck 10.6%
Trunk 5.3%
Arms and hands 6.8%
Thighs 14.0%
Legs and feet 15.0%
Histology of lesion p=0.118
Melanoma 7.7%
Basal cell carcinoma 11.4%
Squamous cell carcinoma 13.5%
Benign naevus 2.5%
Dysplastic naevus 10.5%
Seborrhoic keratosis 0%
Solar keratosis 9.6%
Other 3.4%
Date of excision p =0.527
Wet season (December to February) 9.3%
Dry season 8.3%
Presence of diabetes p =0.019
No 8.4%
Yes 18.2%

Presence of other medical condition* p=0.324
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No 8.3%
Yes 22.2%

*Medical conditions recorded were COPD(8), anaemia(1), ‘aspirin’(2), ’steroids’(3), *warfarin’
(2), ischaemic heart disease (1), and peripheral vascular disease (1). Results were adjusted for
the cluster sampling design.

Multivariable generalized linear modeling showed that the body sites legs and feet (p=0.009)
and thighs (p=0.005), the histological subtypes BCC (p=0.006), and SCC (p=0.002), and
prevalence of diabetes (p<0.001) were independently correlated to wound infection (Table 2.4).

Table 2.4: Correlates of participants’ and lesions’ characteristics with infection after minor
surgery. Results of multivariable generalised linear modeling based on 857 patients from

Mackay, Australia

Characteristic Without With Relative 95%-CI* p-value
infection infection risk
(n=783) (n=74)

Age

<40 years 151 10 1

41 — 50 years 139 7 0.67 [0.37,1.2] 0.190

51 - 60 years 162 10 0.69 [0.42,1.1] 0.139

61 - 70 years 166 23 1.4 [0.66, 2.8] 0.406

> 70 years 165 24 1.2 [0.62, 2.5] 0.534
Gender

Female 380 28 1

Male 403 46 1.3 [0.84, 2.0] 0.232
Histology

All other 467 28 1

BCC** 124 16 2.1 [1.3,3.4] 0.004

SCC*** 192 30 1.8 [1.3,2.6] < 0.001
Body site

All other 598 42 1

Legs and feet 142 25 1.9 [1.1,3.1] 0.019

Thighs 43 7 2.2 [1.3, 3.6] 0.002

Diabetes Mellitus
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No 765 70 1

Yes 18 4 1.7 [1.4,2.2] < 0.001
Date of excision

Dry season 521 47 1

Wet season 262 27 1.1 [0.72, 1.6] 0.723

Presence of other

medical condition”

No 769 70 1

Yes 14 4 2.2 [0.43,10.9] 0.353
Wound management

Dry group 378 37 1

Wet group 405 37 0.95 [0.78, 1.1] 0.577

*95%-CI = 95%-Confidence interval; **BCC = basal cell carcinoma; ***SCC = squamous cell
carcinoma. * Other medical conditions recorded were COPD(8), anaemia(l), ‘aspirin’(2),
’steroids’(3), *warfarin’ (2), ischaemic heart disease (1), and peripheral vascular disease (1). The
model was adjusted for the cluster sampling design and for the confounding effects of age and
gender of the participants. Date of excision, presence of other medical condition, and wound

management were not part of the model.

25 Discussion

The results of the present study suggest that diabetes, excisions from the lower leg and
foot or thighs, and excisions of non-melanocytic skin cancer (SCC and BCC) are
independent risk factors for infection after minor surgery. The latter finding is
consistent with a study conducted in a specialist dermatology clinic setting which
suggested that oncological surgery (excision of skin cancer) is associated with a higher
risk of infection.(55) Body extremities, with reduced blood supply have also previously

been associated with a higher incidence of infection.(55)

The overall incidence of infection in our study of 8.6% was higher than we expected
from published literature looking at a similar general practice cohort (1.9%)(56) and a
similar dermatology clinic cohort (2%).(52) However exclusion of facial excisions from
our study, which may have a lower incidence of infection,(55) may have falsely

elevated our overall incidence of infection. Excluding those for whom antibiotics would
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otherwise have been indicated post-operatively would, however, have lowered the
infection rate. A German study in a university medical centre setting reported a more
comparable infection rate of 8%.(54) It is difficult however to compare the infection
rate between different studies as different variables and methods were used. (53)

The present study did have several limitations. There are various characteristics
influencing the occurrence of infections and although information on as many variables
as possible was recorded, it proved difficult to ensure that all possible predictors of
infection were recorded. There was inadequate data recorded on suture size and
occupation, and consequently, these factors could not be compared. We did not record
smoking, which may be a risk factor for surgical site infections.(49, 106) We also did
not record the size of lesion excised, excision margins or overall wound area, and
therefore are unable to exclude that the increase in incidence of infection recorded for
SCCs and BCCs could be related to the size of the overall wound area rather than the
histology. However there is some evidence that more complicated procedures (flaps or
skin grafts) are associated with an increased infection rates rather than the size of the
excision.(52) Exclusion of facial excisions and more complicated surgery such as flap
or two level procedures prevented analysis of infection rates in these subgroups, and

subsequent comparisons.

Although diabetes was found to be independently correlated to wound infection, the
prevalence of diabetes as well as other medically important conditions was probably

under-recorded, and power was limited to analyse these subgroups.

Surgical training and technique of the GPs involved is a potential confounder which would be

difficult to quantify and was not recorded.

The diagnosis of infection, even when using guidelines, is still subjective and it has been shown
to have inter and intra-observer variation.(107) The definition of infection we used certainly has
limitations, however it is the most widely implemented standard definition of wound
infection(107) and was as close to a gold standard as we could find. We have no evidence to

support intra and inter-practice reproducibility of measurement and recording procedures.
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In addition, there are some limits to generalizing these findings. The GPs involved were not
representative of Australian GPs, being younger and more predominantly female.(108) The
population of Mackay is slightly older and has a lower median household income than the
Australian population.(109) Mackay is a provincial town in tropical north Queensland and has a
hot and humid climate with the mean daily maximum temperature ranging between 24.2 and
30°C during the summer months, and a relative humidity of 75-79%.(110) It is possible
therefore that these findings may not be generalize-able to a temperate climate, although there is

no published evidence that heat and humidity increase infection rates.

Antibiotic prophylaxis is probably prescribed excessively or inappropriately for dermatological
surgery(49, 62) and is thought to be best reserved for high risk patients.(10, 62) There is no data
available on the current prescribing habits of Australian GPs regarding antibiotic prophylaxis
for minor excisions. Although there is also no evidence available regarding what reduction in
the rate of infection we might reasonably expect from the use of prophylactic antibiotics for
minor excisions, there is some evidence of a 50% reduction in risk of infection when
perioperative antibiotic prophylaxis is used following clean surgery.(102) In addition to
efficacy, antibiotic costs, side-effects and resistance must be considered when considering their
use prophylactically. However results of this study could encourage the more judicial use of
prophylactic antibiotics by defining high-risk groups for infection in a general practice setting,
such as diabetics and those undergoing excision of a non-melanocytic skin cancer or excision
from the lower limb. Alternatively, other non-pharmaceutical interventions aiming to reduce

infection rate could be targeted towards these high risk groups.

2.6 Summary

This study found a high overall incidence rate of infection of 8.6%.

Excisions from lower legs and feet or thighs excisions of BCC or SCC and diabetes (p<0.001)
were found to be independent risk factors for wound infection. The results of this study could
encourage the more judicial use of prophylactic antibiotics by defining these high-risk groups in
a general practice setting, such as diabetics and those undergoing excision of a non-melanocytic

skin cancer or excision from the lower limb.

The high incidence of infection in this trial provided stimulus to study an intervention to prevent
surgical site infection, as an effective intervention would be useful to reduce this high rate of

surgical site infection (see chapter 3). Additionally, the large number of infections occurring



C Heal 68

following minor surgery conducted by general practitioners in Mackay would mean that
attaining a meaningful sample size according to a sample size calculation designed to avoid type

2 errors is feasible.
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CHAPTER 3:
DOES APPLICATION OF CHLORAMPHENICOL
OINTMENT TO SUTURED WOUNDS DECREASE
THE INCIDENCE OF WOUND INFECTION?

3.1  Background

The literature review demonstrated that there is insufficient evidence for the efficacy of topical

antibiotic ointment in the prophylaxis of wound infection after minor surgery.

This chapter describes a large randomised controlled trial which explores the effectiveness of an
intervention, topical chloramphenicol ointment to reduce infection after minor surgery

conducted in general practice. The published article forms Appendix 2.(111)

The objective of the trial was to establish evidence for the application of antibiotic ointment to
sutured wounds. If the chloramphenicol ointment was found to be effective this could
potentially decrease the incidence of infection following minor surgery in general practice. If
the ointment was found not to be effective this could decrease the over use of topical antibiotic

ointment and consequence adverse outcomes.

It was also hoped that this study would benefit GP researchers by providing more familiarity
with the process of undertaking a practice based clinical trial. It was also hoped that it would
benefit general practice knowledge by establishing evidence for the application of antibiotic

ointment to sutured wounds.

3.2 Introduction

Chloromycetin® ointment consists of 10mg/g of chloramphenicol, in plastibase 30W(112) and
soft white and liquid paraffin.(69) Chloramphenicol has a broad spectrum of activity against
gram positive and gram negative bacteria, rickettsias and chlamydia.(66) Chloramphenicol
ointment is indicated for treatment of bacterial conjunctivitis; however there is little evidence
for its effectiveness in prophylaxis or treatment of wound infection. Despite this, it is regularly
used in areas outside its main indication. Prior to our study, several of the investigating GPs had
applied it to sutured wounds as prophylaxis against wound infection. A survey of UK plastic
surgeons reported that 66% used chloramphenicol eye ointment in their practice, mainly as

prophylaxis against infection.(64) The ointment has been used as an adhesive for replacement of
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the nailbed.(71) A comprehensive Medline search found only one other study relating to the use
of topical chloramphenicol ointment on wounds. This study investigated the application of
chloramphenicol ointment to wounds following hip replacement.(74) The incidence of wound
infection in the intervention group was reduced (4% versus 8%) but the sample size was small

and the results not statistically significant.

Topical ocular chloramphenicol is widely used in the UK and Australia for the treatment of
conjunctivitis, but is very rarely prescribed for this indication in the US.(70) There was
previously some controversy regarding the link between aplastic anaemia and topical ocular
chloramphenicol, based on a small number of single case reports,(70) however two international
case-control studies provided no support for this association. Although the association between
ocular chloramphenicol and aplastic anaemia cannot be excluded, the risk is less than one
million per treatment course.(100) There have been no incidences of aplastic anaemia following

dermatological application reported, despite widespread use.

A prior study of wound infection following minor surgery involving GPs in Mackay,
Queensland, showed an overall incidence of wound infection of 8.6%.(7, 57) This incidence
was higher than expected based on published results of a similar Australian general practice
cohort (1.9%),(56) a skin cancer clinic cohort (1.5%)(113) and of a European dermatology
clinic cohort (2%).(52) The acceptable rate of infection following clean minor surgery is
suggested as less than 5%.(47, 48, 58) A low risk of infection after clean surgery means that
studies of more than 1,000 procedures (sometimes many more) are required, under normal
circumstances, to detect a reduction in infection from an intervention with statistical
confidence.(102) Because of the high incidence of infection in our patient cohort, and high
minor surgery workload,(114) we decided to utilise the increased capacity to investigate a
strategy to reduce infection rate. The present trial sought to establish the effectiveness of topical
chloramphenicol ointment in preventing wound infection after dermatological surgery. We used
the Chloromycetin® brand of chloramphenicol ointment, and this was applied as a single dose

post-operatively, with paraffin ointment used as placebo control.

3.3 Methods

3.3.1  Study design

We carried out a randomised controlled double blind, multi-centre trial involving patients
presenting for minor skin excisions. The study was approved by the James Cook University

ethics committee (approval number H2590).
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3.3.2  Setting and participants

The study was conducted in three private general practices in Mackay, Queensland (latitude
21ES8S; inhabitants 67,000), between June 2007 and March 2008. One of the participating
practices consisted of one general practitioner working in an ‘open access’ designated skin
cancer clinic. Fifteen doctors working in the three practices recruited between one and 200

patients.

The GPs were purposely selected as working at practices that had previously successfully
participated in a wound management project.(7) Consecutive patients presenting for minor skin
excisions were invited to take part in the trial. Practice nurses were responsible for recruiting
patients and collecting data. Demographic information was collected regarding all patients, as
well as clinical information regarding presence of diabetes, or any other predetermined
significant medical conditions. A body site map was used to define excision site. At the end of
the study practice nurses were asked to re-examine computer records to fill in any missing data.
The principal researcher visited participating GPs and practice nurses to provide training and

ensure that recording was standardised.

3.3.3 Eligibility criteria

All patients presenting to a participating GP for ‘minor skin excision’ from all body sites were
eligible to participate in the study. Skin flaps and two layer procedures were recorded and
included. Patients who were already taking oral antibiotics, for whom oral or topical antibiotics
were clinically indicated immediately postoperatively, or who were on immunosuppressive
drugs were excluded from the study. Other exclusion criteria were excision of sebaceous cyst,
history of allergy to any of the ingredients of Chloromycetin® ointment and personal or family

history of aplastic anaemia.

3.3.4  Surgical wound management protocol

We ran a workshop for participating GPs to develop guidelines to ensure that excisions were
managed in a standardised manner. We were unable to reach consensus regarding skin
preparations, so normal saline was used at one centre and chlorhexidine at two centres. The

following procedure was agreed upon:

1. Skin preparation — normal saline or chlorhexidine

2. Usual sterile technique (standard precautions) including sterile gloves
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Local anaesthetic - type and volume recorded
Suture material — nylon — size recorded

Dressing type — melolin and tape

o o >~ w

No antibiotics, either topical or oral- (if required, or already prescribed, exclude from
study). No topical antiseptics, such as betadine or alcohol. No antiseptic washes or
medicated soaps.

7. Removal of sutures (ROS) according to body site: Back — 10 days; All other sites —

seven days.

3.3.5 Intervention

Information about the exact proportions of the constituents of the base of Chloromycetin®
ointment was not obtainable from the manufacturer. The principal investigator visited a
compounding pharmacist to develop a close match to the vehicle of the Chloromycetin®
ointment using a mixture of soft white and liquid paraffin. Single doses of the ointment were
prepared in sterile jars and stored in a refrigerator. Immediately after suturing, either paraffin
ointment or chloramphenicol ointment was applied to the sutured wounds using sterile forceps.

Sufficient ointment was applied to cover the surface of the wound.

3.3.6  Recruitment, randomisation and blinding

All patients provided written informed consent before enrolling in the study. After agreeing to
participate, patients were randomised using computer generated random numbers and opaque
sealed envelopes. Only the principal investigator was aware of the identity of the coded
ointments. The practice nurse enrolled patients and assigned participants to their groups. All
participating patients received written instructions on post-operative wound care. Both groups

were asked to take their dressing off after 24 hours and avoid the using antiseptics (Figure 3.1).

Figure 3.1: Study protocol for the patient.
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[ Patient randomised ]

I
( Single dose chloramphenicol ointment applied to )

L sutured wound with sterile forceps )

Keep wound dry and covered 24hrs

After 24hrs bathe as normal

L Avoid use of antiseptics Y,

1
(Single dose of paraffin ointment applied to sutured |

L wound with sterile forceps )

Keep wound dry and covered for 24hrs

After 24hrs bathe as normal

L Avoid use of antiseptics Y,

73



C Heal 74

3.3.7 Clinical outcomes

Wounds were assessed for infection by the practice nurse or the doctor on the agreed day of
removal of sutures or sooner if the patient re-presented with a perceived infection. Outcome
assessing practice nurses and doctors were blinded to the allocation of intervention and control
groups. Our definition of wound infection was adapted from standardised surveillance criteria
for defining superficial surgical site infections developed by the Centre for Disease Control’s
National Nosocomial Infection Surveillance System (previous Table 2.1).(49) We also
developed our own wound scale, after reviewing several existing scales in the literature,(107) in
order to improve rigour. This wound scale differentiated: no infection or erythema; stitch
abscess; less than 1 cm erythema from the wound margin; greater than 1 cm erythema from the
wound margin; and deep infection or systemic symptoms. All participating doctors and nurses
were briefed regarding the definition of infection by the primary researcher, and were also given
written information. Practice nurses were asked to swab any discharging infections in order to

investigate any pattern of antimicrobial resistance.

3.3.8 Sample size

Sample size was calculated on the basis of our previous study which showed an infection rate of
8.6%.(7) Based on a projected infection rate of 10%, we decided that an absolute decrease in
incidence of infection of 5% would be clinically significant. To come to this conclusion with
statistical confidence a power in excess of 80% and a significance level of 0.05, a total of 473
patients were required in the intervention group and 473 patients in the control group. We did not
adjust for clustering in the sample size calculation at the planning phase of the study. This was
because the participating doctors were considered to be the primary sample units rather than the
practice. As our sample size was large and sufficient for statistical significance we do not feel that

this affected the results of our study.

3.3.9 Statistical analysis

All analysis was based on the intention-to-treat principal. Depending on the distribution, numerical
data was described as mean value and standard deviation (SD) or median value and inter-quartile
range (IQR). Percentages are presented with 95%-confidence intervals (95%-Cl). Because the
sample was recruited through 15 different general practitioners and outcome might be more similar
for patients from one medical professional (clustering) compared to another, confidence interval and
the p-value were adjusted for this cluster sampling approach. For the analysis, participating doctors
were considered the primary sampling unit. The “survey” commands of the statistical programme
STATA, release 8 (STATA cooperation, College Station, Texas, USA) were applied to adjust for
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the clustering effects when estimating the standard error. P-values less than 0.05 were considered to
be statistically significant.

3.4  Results
3.4.1 Practice and study characteristics

Of the total of 1,246 patients who attended for skin excisions during the collection period from
June 2007 to March 2008, 232 patients were excluded (Table 3.1).

Table 3.1: Reasons for exclusion from study

Reasons for exclusion from study N=232
Patient declined participation 139 (59.9%)
Patient on oral antibiotics 39 (16.8%)
Doctor did not follow study protocol 20 (8.6%)
History of allergy to Chloromycetin® 2 (0.9%)
Patient did not plan to return for removal of sutures 12 (5.2%)
Shave biopsy conducted 6 (2.6%)
Patient on immune-suppressive drug 4 (1.7%)
Patient with infected sebaceous cyst 10 (4.3%)

Of the remaining 1,014 patients, 509 patients were randomised to the intervention
(chloramphenicol) group, and 505 to the placebo (paraffin) group. A total of 42 patients were
eventually lost to follow up because they had their sutures removed elsewhere. Follow up was

completed in 972 (95.9%) of randomised patients (Figure 3.2).
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Figure 3.2: Flow-chart of enrolment, randomisation and follow up of patients.

Patients presenting during study
period n=1246
|

| |
[ Randomisation } [ Excluded n=232 }

N=1014 (Reasons: Table 1)
|
I . |
Chloramphenicol n=509 Placebo (Paraffin) n=505
L Non comlplier n=1 ) L Non comlplier n=4 )
Lost to follow up n=21 A ( Lost to follow up n=21
. I J - I J
Analysed n =488 A ( Analysed n =484 A
. J - J

3.4.2 Comparisons at baseline

There were large differences between the intervention and the control groups at baseline
(Table 3.2). In the intervention group 71.7% of patients were diagnosed with non-melanoma

skin cancer or solar keratosis compared to 65.1% in the control group.
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Table 3.2: Baseline comparisons of intervention (chloramphenicol) and control (paraffin)
group

Intervention Control group
group n=488 n=484
Characteristics of patients
Mean age (SD)* 59.5 (23.2) 59.0 (27.5)
% Male 54.5% 54.1%
Smoking status
% Never smoked 61.1% 61.9%
% Ex-smoker 22.3% 22.4%
% Current smoker 16.6% 15.7%
% Diabetes mellitus 7.6% 10.4%
% With medical condition** 16.5% 18.1%
Characteristics of lesions
Body site
% Neck and face 34.0% 31.4%
% Upper extremities 28.5% 28.9%
% Trunk 22.1% 21.1%
% Lower extremities 15.4% 18.6%
Histology
% Melanoma and naevi 13.1% 15.3%
% NMSC and precursor*** 71.7% 65.1%
% Other” 15.2% 19.6%
Characteristics of procedures
Mean length of excision (SD) [mm] 20.9 (25.6) 21.0 (28.8)
Median number of days until removal of sutures 7(7,9) 8 (7, 10)
(IQR)™
% With flap 0.2% 0.6%
% With two-level procedure 0.8% 0.8%

*SD = standard deviation; ** Medical conditions recorded were COPD(n=14), aspirin or
clopidogrel(n=120), oral steroids(n=3), continuous inhaled steroids (n=9) ‘warfarin’ (n=42),
ischaemic heart disease (n=7), peripheral vascular disease (n=6), and current cancer (n=21);
*** NMSC= Non-melanoma skin cancer: # Other included seborrhoeic keratosis, re-excisions of
melanoma and basal cell carcinoma, sebaceous cyst, epidermal cyst, wart and dermatitis; *10R

= inter-quartile range.
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3.4.3 Incidence of infections

Infection occurred in 85 of the 972 excisions (8.7%). The incidence of infection in the
chloramphenicol group (6.6%; 95%-CI = (4.9 to 8.8)) was significantly lower compared to the
incidence in the control group (11.0%; 95%-CI = (7.9 to 15.1)) (p=0.010; adjusted for cluster
sampling). The relative risk of infection was 1.7 times higher in the control compared to the
intervention group (Table 3.3). The number needed to treat (NNT) was 22.8 (number of wounds
treated for each prevented infection, that is 488/21.4). It was calculated that there were 53
infections in 484 control people, hence we expected 53.438 infections in 488 (intervention)
people. Therefore the study prevented 21.438 infections.

There was no significant difference in the wound score between the control and intervention
groups (p=0.253), although 5.5% of patients showed erythema greater than 1cm in the
intervention group compared to 9.1% of patients in the control group (Table 3). Wound swabs
were performed on 24 of the 85 infections. These revealed Staphylococcus aureus infections
which were resistant to benzylpenicillin, but sensitive to all other antibiotics in 22 cases. In one
case, additional resistance to erythromycin but sensitivity to all other antibiotics was noted. In
another case Pseudomonas aeruginosa was cultivated from the wound. These two swabs were

taken from subjects in the control group.

Table 3.3: Incidence of wound infections in intervention (chloramphenicol) and control

(paraffin) group
Intervention group Control group Combined results
(n=488) (n=484) (n=972)
Number of infections 32 53 85
Incidence of infection 6.6% 11.0% 8.7%
Relative risk of infection 1 (reference category)  1.7; (1.1t0 2.5)
(95%-Cl)*
Wound score**
Stitch abscess 2.9% (n=14) 2.9% (n=14) 2.9% (n=28)
< lcm Erythema 13.8% (n=67) 12.8% (n=62) 13.2% (n=129)
> 1cm Erythema 5.5% (n=27) 9.1% (n=44) 7.3% (n=71)

*95%-CI = 95% confidence interval; **Wound score had two missing values.
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3.5 Discussion

The results of the present study suggest that a single dose of topical chloramphenicol to sutured
wounds can produce a relative reduction in infection rate of about 40%. The absolute reduction
was 4.4% which fell short of our pre-determined reduction for clinical relevance (5%), therefore
this was essentially a negative trial. The incidence of infection in our control group (11%) is
much higher than published literature looking at similar cohorts.(52, 56, 113) The intervention
therefore may not produce a worthwhile absolute reduction in infection in low risk settings
where infection rates are already low, and the number needed to treat in these circumstances,

would be much higher than our figure of 22.8.

3.6  Limitations of study

The present study did have several limitations. There are various characteristics influencing the
occurrence of infections and although information on as many variables as possible was
recorded, it proved difficult to ensure that baseline data was comparable. For example, there
were inadequate data recorded on suture size and occupation, and consequently, these factors
could not be compared. In addition, the prevalence of diabetes and of other medically important
conditions was probably under-recorded, and power was limited to analyse these subgroups.
Surgical training and technique of the GPs involved is a potential confounder which would be
difficult to quantify and was not recorded. However, statistical analysis was adjusted for the
cluster sampling taking the doctor as the primary sampling unit. There was a difference in the
type of skin preparation used by the three participating practices, however there was no
previously published evidence that this makes any difference to infection rates.(115) A total of
42 participants were lost to follow-up. If all 21 participants who were lost to follow up in the
intervention group had developed an infection, then the rates of infection in both groups would

have been similar (10.4% and 11.0%); however we feel this scenario is extremely unlikely.

The diagnosis of infection, although using guidelines, is still subjective and there may be inter-
and intra-observer variation.(107) The definition we used is the most widely implemented
standard definition of wound infection,(49) and we hoped by developing our own wound
assessment scale, to reduce the subjectivity of infection diagnosis. We have no evidence to

support intra- and inter-practice reproducibility of measurement and recording procedures.

The study did not have an arm in which no ointment was applied, therefore we do not know if
the ointment itself had any pro- or anti-infective properties. The ointment base of

Chloromycetin ®consists of a mixture of soft white paraffin, liquid paraffin and plastibase 30W,
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which is a plasticized hydrocarbon gel consisting of 95% mineral oil and 5% polyethylene
glycol. Information about the exact proportions of these constituents was not obtainable from
the manufacturer. Our placebo ointment consisted of 50% soft white paraffin and 50% liquid
paraffin, and was not completely identical to the ointment base of Chloromycetin® as it did not
contain plastibase 30W. Although we think it is unlikely, we are unable to determine if this
substance has an effect on infection. Our trial utilized a single dose of chloramphenicol
ointment only. We have no evidence to surmise that repeated doses might lead to a greater

reduction in infection rate.

3.6.1 Potential of unblinding of intervention

Although there were some large differences observed at baseline, we think it is unlikely that the
intervention was unblended. The placebo ointment was developed using a compound
pharmacist using as close as possible to the ingredients of Chloromycetin®, and the principal
researcher also visited the practices regularly during the trial to ensure that the two ointments
were identical, both at room and refrigerated temperatures. However we did not test with a
formal agreement study to ensure whether the practice nurses remained blinded during the study

period, and this must be acknowledged as a weakness of this trial.

3.6.2 At what level would we consider clinical significance?

When the general practitioner evidence based medicine group initially met to discuss the trial,
we decided that an absolute reduction of infection of 5%, based on a projected infection rate of
10%, would be clinically significant to our practice. Our control group had an infection rate of
11%, therefore an infection rate of 6% in our intervention group would have been considered to
be clinically significant. Our control infection rate was actually 6.6%, so clinical significance
was only missed by a narrow margin, however we felt that it was important and ethical to stick

implicitly to our predetermined levels of significance.

3.6.3 Generalisability

There are some limits to generalizing these findings. The population of Mackay is slightly older
and has a lower median household income than the general Australian population.(109) Mackay
is a provincial town in tropical North Queensland. The climate is hot and humid, with the mean
daily maximum temperature ranging between 24.2 and 30°C during the summer months, and a
relative humidity of 75% to 79%.(110) It is possible that these tropical conditions could increase
sweat production and produce damp dressings, which might reduce the effectiveness of wound

dressings as a potential barrier against exogenous bacteria.(116-118) This would make wounds
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more prone to infection in a tropical environment, and therefore the results may not necessarily
be generalisable to a temperate climate, although there is no published evidence that heat and
humidity increase infection rates. This might also explain why our infection rates were higher
than previous data from temperate climate suggests.(52, 56, 113)

3.6.4 Antibiotic use

There is some concern regarding the overuse of topical antibiotics resulting in antibiotic
resistance. British and Australian guidelines suggest that topical antibiotic use be restricted
because of the capacity of most topical drugs to select resistant micro-organisms and to cause
sensitization. The guidelines also suggest that antimicrobials recommended for topical use are
selected from classes not in use for systemic therapy.(66, 119) There is a contrary argument that
the potential for antimicrobial resistance with topical antibiotics is actually lower than with
systemic antibiotics because of the higher local concentration achieved by topical delivery.(95)
Patterns of antimicrobial activity and resistance have been examined for other antibiotic
ointments.(92, 93) However there is no evidence, over three decades of extensive use
worldwide that, with the exception of mupirocin, topical antibiotics administered on an
outpatient basis contribute to any emerging resistance pattern.(95) Chloramphenicol eye drops
have been shown to be effective in the treatment of methacillin resistant staphylococcus aureus
(MRSA) ocular surface infections.(91)

There is also some concern about the incidence of allergic contact dermatitis with topical
antibiotic use. With topical neomycin, this has been shown to be as high as 11% in a population
referred for diagnostic patch testing.(120) However there is some evidence that the incidence of
this reaction is as low as 1% when the ointment is used in the general population.(95) The
reaction is much more common amongst subjects previously exposed to neomycin
ointment.(120) Contact allergy has been reported with the use of chloramphenicol ointment but
the incidence is thought to be low.(96, 97) Although it is unlikely that there is any connection
between the use of topical chloramphenicol and aplastic anaemia, (70, 100) the study is not large

enough to fully assess the risk in this setting.

Antibiotic prophylaxis is probably prescribed excessively or inappropriately for dermatological
surgery(49, 62) and is thought to be best reserved for high risk patients.(10, 62) There is no data
available on the current prescribing habits of Australian GPs regarding oral or topical antibiotic
prophylaxis for minor excisions. Although there is also no evidence available regarding what

reduction in the rate of infection we might reasonably expect from the use of oral prophylactic
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antibiotics for minor excisions, there is some evidence of a 50% reduction in risk of infection
when perioperative oral antibiotic prophylaxis is used following clean surgery.(102) A similar
reduction in infection rate from a single dose of topical antibiotic, as in this study, may

encourage a reduction in the use of oral antibiotics.

The decision to prescribe antibiotic prophylaxis is complicated and in addition to efficacy,
antibiotic costs, adverse effects and resistance should be taken into account. However, in some
circumstances, topical delivery of antibiotic may be preferably to systemic administration. (66,
119) The results of this study could encourage the judicial use of topical antibiotics following
minor skin surgery. However it must be noted that it is unlikely that topical chloramphenicol
will produce a worthwhile absolute reduction in infection rates in low risk settings in developed
countries. Future research could explore the possibility that important reductions may be seen in

higher risk wounds or in more resource poor settings.

3.6.5 Conclusion

The present study suggests application of a single dose of topical chloramphenicol to high risk
sutured wounds following minor surgery produces a moderate absolute reduction in infection

rate.

3.7 Summary

This trial established that chloramphenicol ointment has limited efficacy in reducing the
incidence of wound infection after minor surgery. The incidence of infection in the
chloramphenicol group (6.6%; 95%-CI = (4.9 to 8.8)) was significantly lower compared to the
incidence in the control group (11.0%; 95%-CIl = (7.9 to 15.1)) (p=0.010). The absolute
reduction in infection rate was 4.4%; the relative reduction was 40%. The present study
suggests application of a single dose of topical chloramphenicol to high risk sutured wounds
after minor surgery produces a moderate absolute reduction in infection rate which is

statistically but not clinically significant.

The incidence of infection in the control group in this study (11.0%) was comparable with our
previous study, and again much higher than for similar groups of patients with class 1 wounds
from different geographical locations. One of the risk factors for infection identified from our
previous trial was excision of a skin cancer (see chapter 2), while age was actually found to be a

confounder rather than a risk factor.
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It is therefore important to establish the types of skin lesions that GPs are excising, and the
demographics of the patients who are presenting with skin cancer, in order to understand risk
factors for infection and effective interventions to prevent infection after minor surgery. The

next chapter will examine these factors in more detail.
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CHAPTER 4:
MINOR SKIN EXCISIONS IN NORTH
QUEENSLAND

4.1 Background

This chapter describes the type of skin surgery that is being conducted by general practitioners
in North Queensland. This is important in order to understand the epidemiology of skin cancer
in this location in order to understand the need for general practitioners to conduct skin surgery.
The number needed to treat (NNT) is the number of melanocytic naevi excised per melanoma,
and can be used to assess performance in skin cancer practice. This chapter is a secondary
analysis of data collected in the ‘Can sutures get wet’ intervention study. The published article
forms Appendix 3.(114)

The objectives of this chapter are to describe the histology of lesions excised by general
practitioners in rural North Queensland and calculate the skin cancer yield and NNT; and to
describe the sites that skin cancers are removed from and the demographics of patients

presenting with skin cancer.

4.2 Introduction

Skin cancer is an extremely important health issue in Australia. Non-melanocytic skin cancer
(NMSC), combining basal cell carcinoma (BCC) and squamous cell carcinoma (SCC), is by far
the commonest cancer in Australia with an incidence of more than four times that of all other
registrable cancers combined.(1) Queensland has the world’s highest recorded incidence of all
types of skin cancer,(2, 3) with incidence rates being even higher in tropical North
Queensland.(4)

In North Queensland, the majority of suspicious skin lesions are managed by general
practitioners (GPs),(38) particularly in rural centres such as Mackay where there is no resident
dermatologist. It was recently estimated that, in Australia, 54% of patients with BCCs and 65%
of patients with SCCs are managed in primary care settings,(6) and it could be projected that
these figures would be even higher for rural settings. Skin excisions form a large proportion of
a typical Australian GP’s workload, and this proportion is even greater for Queensland GPs.(5)

Skin excisions are also very costly, with over one million skin excisions billed to Medicare
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annually(8) and an estimated cost of $264 million for NMSC in 2000-1 (9% of the total costs

for cancer).(9)

The data for the present study was collected incidentally as part of a randomised controlled trial
looking at wound management following minor excisions, which has been reported
elsewhere.(7) The purpose of examining the present data was to describe the histology of
lesions that GPs remove during minor excisions in rural North Queensland, the sites that skin

cancers are removed from and the demographics of patients presenting with skin cancer.

4.3 Methods

Sixteen GPs from four practices in the Mackay area, tropical North Queensland, Australia
(latitude 21°S; inhabitants of Mackay area approximately 75,000) participated in the present
study. There are a total of 104 practising GPs in the Mackay area. The participating GPs were a
self-selected group who attended a monthly evidence based medicine meeting. Data collection
for the study took place from October 2004 to May 2005. Data was collected from consecutive
patients presenting for minor skin excisions. This included all patients who had any skin lesion
excised and repaired by direct sutures over the study period. Patients presenting for suturing of
a laceration or incision and drainage of a sebaceous cyst were excluded, as were shave or punch
biopsies. Explicitly, these patients were 1,246 patients who presented for minor skin excisions
during the period of collection for the ‘Can sutures get wet’ trial described in chapter 3. Of the
1,246 patients, 232 were excluded from the ‘Can sutures get wet’ trial. The reasons for
exclusion are detailed in chapter 3. However, written consent was given from all excluded
patients, including the small number that refused to take part in trial, to have data recorded for
research purposes. Demographic data and data on types of skin lesion were recorded on all

1,246 patients who presented for minor skin excisions over the study period.

Practice nurses were responsible for collecting data. A body site map was used to define
excision site, and histology was recorded for all patients. At the end of the study practice nurses
were asked to re-examine computer records to fill in any missing data. The principal researcher
visited participating GPs and practice nurses to provide training and ensure that recording was

standardised.
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The data was collated and analysed using SPSS version 12. Standard descriptive statistics and
bivariate statistical tests were applied.

4.3.1 Calculation of relative tumour density

Relative tumour density (RTD) for different body sites was calculated according to Pearl and
Scott.(121) This method has previously been described to compare the density of tumours at
different body sites relative to the density of tumours over the whole body by taking into
account the surface proportion (of the whole body) of a specific body site. Thus the different
body sites become comparable assuming that each skin unit has the same potential for
developing skin cancer. In this way the distribution of tumours over the body surface can be

more readily related to the likely exposure of the surface.

This calculation of relative tumour density (RTD) is performed by taking the proportion of all
lesions at a particular body site and dividing this proportion by the surface proportion of the

body site. A RTD of one corresponds to the density of tumours on the whole body.

4.4 Results

Participating GPs were younger (median age 44 years) and more predominantly female (64%)
than average for Australian GPs (median age category 45-54 years; 32% female).(121) One
doctor who participated worked in a designated skin cancer clinic. Data was recorded from
1,247 consecutive patients who attended for minor skin excisions to the participating doctors
between October 2004 and May 2005.

4.4.1 Histology

SCC was the most frequently excised lesion, accounting for 25.9% of excisions, and all skin
cancers (SCC, BCC or melanoma) together accounted for 46.7% of excisions. This number
increased to 68.9% if solar keratoses were included (Table 4.1). Number of benign or dysplastic

naevi excised per melanoma (NNT) was 9.4 to 1.
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Table 4.1: Histology of 1,247 minor skin excisions recorded in Mackay, North Queensland

HISTOLOGY N %
Cutaneous melanoma 20 1.6
Basal cell carcinoma 234 19.2
Squamous cell 316 25.9
carcinoma
Benign naevus 145 11.9
Dysplastic naevus 23 1.9
Seborrhoic keratosis 24 2.0
Solar keratosis 271 22.2
Basal cell papilloma 41 3.4
Re-excision 16 1.3
Other* 131 10.7
Missing 26
Total 1247 100.0

‘Other’included: ‘cyst’ (20), sebaceous cyst (11)**, keratosis unspecified (16), lentigo (11),

scar tissue/keloid (6), cutaneous tag (6), verruca vulgaris (5), dermatofibroma (8), lipoma (5),

keratoacanthoma (9), haemangioma (12), lichen planus (3), dermatis (4) granuloma annulare

(2), pore of winer (1), fibroxanthoma (1), pyogenic granuloma (2), foreign body (1),

neurofibroma (2), xanthogranuloma (1), sebaceous hyperplasia (1), psoriasis (1), and sebaceous

hyperplasia (3).

** Although incision and drainage of sebaceous cyst was excluded, sebaceous cyst was an

incidental finding on pathology report in these 11 patients.

4.4.2 Demographics of patients presenting for excisions

The majority (84.3%) of skin excisions took place in the over 40 years age category, with the

mean age being 56.9 years (SD V16.3). Slightly more (53.2%) of skin excisions took place in

men (Table 4.2).
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Table 4.2: Age and sex distribution of patients presenting with skin cancers for all skin excisions
in Mackay, North Queensland.

Melanom BCC SCC All
a(n= (n=234) (n=316) excisions
20) (n = 1247)
Mean age (VSD) 55 60.9 63.8 56.9
[years] (V15.0) (V15.0) (V12.5) (v16.3)
Age range [years] 27-79 24 - 98 24 -94 5-98
Male to female ratio 082:1 1.44:1 156:1 114:1

One BCC was removed from the chest of a 24-year-old male; one SCC was removed from the
leg of a 24-year-old female; and another SCC from the chest of a 29-year-old male. The
majority of SCCs were excised in the 70 to 89 year age group, and the majority of BCCs were
excised from patients 60 to 79 years of age. Eight (40.0%) melanomas were excised from

patients who were younger than 50 years.

4.4.3 Body site distribution of skin cancer

The body site distribution and relative tumour density of skin cancers is documented in
Table 4.3. There was little difference in site distributions between males and females (p=0.7013

for BCC; p=0.8415 for SCC; sample size too small for melanoma).
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Table 4.3: Body site distribution and relative tumour density (RTD) of skin cancers as recorded in Mackay, North Queensland

Body site Surface Melanoma RTD BCC RTD SCC RTD Total
proportion n=20 CM n=234 BCC n = 314* SCC n =554

Upper 0.19 3 (15%) 0.78 59 (25%) 1.32 120 (38%) 2.0 182

limb

Lower 0.4 7 (35%) 0.85 24 (10%) 0.12 95 (30%) 0.75 126

limb

Trunk 0.32 6 (30%) 0.93 57 (24%) 0.76 29 (9%) 0.28 92

Face, 0.089 4 (20%) 2.25 94 (40%) 4.5 70 (22%) 2.5 168

scalp,

neck

*Body sites were not recorded for two SCCs.
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444 Comparison of results from designated skin cancer clinic setting to mainstream
general practice setting

The total 1,247 excisions included 76 excisions undertaken in a designated skin cancer clinic.
There was little difference in the demographics of patients seen in the skin clinic setting in
comparison to the patients from GP practices. In the skin clinic, 76% (58/76) of lesions excised
were skin cancers (BCC, SCC or melanoma) compared with 512/1145, 45% in mainstream
general practice setting. The NNT was 5.7 (14+3/3) (mainstream general practice 10.0
134+19+17/17). The BCC: SCC ratio was 4:1 (44/11) (mainstream general practice 190/305
0.6:1).

45 Discussion

There are several limitations to analyzing and generalizing our findings. It is known that the age
and gender of general practitioners strongly influences the age and gender of patients who
consult them,(108) thus creating potential selection bias. The participating GPs were not
representative of Mackay GPs, and patients attending general practice are not representative of
the general population.(108) Excisions from the facial region were probably under recorded in
our study, which may have influenced the body site distribution. The sample size from the
designated skin cancer clinic is small, and the comparison of these data with the overall data

must be viewed with caution.

4,5.1 Histology

In 2002, of 374,000 Australians treated for skin cancer it was estimated that 68% were for
BCCs and 32% with SCCs,(6) and previous Australian studies have reflected this ratio of BCCs
to SCC’s.(4, 56) Notably, in our study more SCCs than BCCs were excised. Our ratio of BCC:
SCC was 42.5%:52.5% or 0.74:1. One could reflect that the higher incidence of SCC may be
due to the high rate of cumulative sun exposure of the cane farming population. Hence, one
could speculate that the sun behavior of Mackay residents might differ from other populations.
Another possible explanation of this finding could be that more and more early BCCs are being
treated with cryotherapy or Imiquimod cream by Mackay GPs and hence have no histo-

pathologic confirmation.
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The overall NNT for melanoma of 9.4 was much lower than recent data derived from analysis
of billing data from skin cancer clinics (NNT 28.6).(45) However, in this study, non-pigmented
benign lesions were included in the denominator therefore elevating their NNT. In other
studies, the NNT was found to be between 11 and 29 for Australian GPs when based on
melanomas and naevi only (as for our figures) and up to 36 when seborrhoeic keratoses were
included.(35, 42-44) However as there were only 20 melanomas excised the interpretation of

this data is also limited.

4.5.2 Comparison of histology from skin clinic

The doctor working in the skin cancer clinic excised a higher number of skin cancers per
excision and had a lower NNT compared with the overall results. Although with only a total of
76 excisions including 3 melanomas excised in this setting these figures must be interpreted
with caution. Most significantly, there was a much larger BCC:SCC ratio (4:1 v 0.74:1). This
could reflect either an increased pick up of BCC because of the tendency to undertake full-body
skin examination within the skin cancer clinic context and so detect lesions of which the patient
is unaware, or an increased use of excision rather than other management options. The differing
histology in the skin clinic setting could also be influenced by the differing pathology of
patients who self select to attend a skin cancer clinic, the use of epiluminescent microscopy or a

difference in the training and experience of the skin clinic doctor.

4.5.3 Body site distribution

Although only 22% of SCCs were excised from the face, scalp and neck and the most common
site for excision was from the upper limb (38%), when we calculated the RTD, which takes into
account the surface proportion occupied by body sites experiencing different amounts of
ultraviolet radiation, ‘face scalp and neck’ was the most dominant region. Likewise, although
melanomas were more commonly excised from the lower limb, when RTD was calculated,
face, scalp and neck were the most dominant regions. The largest proportion of BCCs was
excised from the head and neck, which was also reflected in the RTD. These findings are

consistent with previous studies.(24, 121-123)

454 Age

The number of SCCs excised appeared to increase steadily with age, while the majority of

BCCs were excised in the 6™ decade, and the most common decade for melanomas was 40-49
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years. This is in keeping with the theory that high cumulative sun exposure is regarded as a risk
factor for SCC,(124) while intermittent sun exposure is a consistent risk factor for
melanoma,(125) while both factors appear to contribute to the formation of BCCs.(126)

455 Conclusion

In this sample of Mackay GPs, close to half (46.7%) of lesions excised were skin cancers. We
excised more SCCs than BCCs (0.74:1), which contrasts with previous studies of Australian
populations. Our NNT is relatively low compared with other studies of Australian GPs, and we

could consider lowering our threshold for excising pigmented lesions.

46  Summary

Close to half (46.7%) of lesions excised were skin cancers. We excised more squamous cell
carcinomas than basal cell carcinomas (0.74:1). Mean age for excision of melanoma, BCC and

SCC was 55, 60.9 and 63.8 years respectively.

In this chapter we established that amongst a cohort of GPs in Mackay our skin cancer yield
was comparable to similar cohorts. The number needed to treat (melanocytic naevi excised per
melanoma) was 8.4 and this NNT was much lower than comparable studies. The conclusion of
the study was that the doctors involved in the study could lower our threshold for excising skin
pigmented lesions. However the use of NNT as a marker of quality of skin cancer management
by general practitioners is complex, and many different factors must be taken into
consideration. Firstly, we do not have a measure of the skin cancers that we missed (ie the false
negative diagnosis) so a low NNT may not necessarily be a measure of good quality
management by GPs. Secondly, the measure will be affected by the background incidence and
prevalence of skin cancer in the presenting population. Thirdly the NNT may also be affected
by economics, and the desire to generate income by excising more skin lesions. Fourthly it may
be influenced by medico-legal concerns which may increase the desire to excise, and also the
past clinical experience of a particular doctor. The issue is actually extremely complex, and we
make the recommendation of considering lowering the threshold for excision with extreme

caution.

This chapter also illustrates the importance of GPs and other medical practitioners to be able to

diagnose skin cancer accurately. The next chapter will investigate this in further detail.
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CHAPTER 5:
DIAGNOSTIC ACCURACY OF EXCISED AND
BIOPSIED SKIN LESIONS BY AUSTRALIAN
GENERAL PRACTITIONERS

5.1 Background

It has been established in the previous chapter that minor skin surgery conducted by general
practitioners in North Queensland produces a high yield of skin cancer. However, there is little
data available regarding the diagnostic accuracy of Australian GPs with regard to excised and
biopsied skin lesions and no published comparison of the diagnostic accuracy of doctors
regarding different subtypes of non-melanotic skin cancer. The published article forms
Appendix 4.(127)

This chapter explores the diagnostic accuracy of Australian GPs regarding lesions that they
have decided to excise. The objective was to analyse historical data of clinical and histological

diagnosis of excised and biopsied non-melanoma skin cancers by Australian GPs.

5.2 Introduction

Skin cancer is an increasing problem in fair-skinned populations world wide, with age
standardised incidence rates per 100,000 for cutaneous melanoma (CM) of 40.5, 13.3 and 6.1
for men, and 31.8, 9.4 and 7.7 for women in Australia, the US and the UK respectively.(31) In
the UK and US, incidence rates for melanoma are rising rapidly. Non-melanocytic skin cancer
(NMSC), combining basal cell carcinoma (BCC) and squamous cell carcinoma (SCC), is the

most common cancer in all three countries.

Australia has the world’s highest recorded incidence of all types of skin cancer,(26, 31, 128)
with incidence rates being even higher in tropical North Queensland.(4) In Australia the
majority of suspicious skin lesions are managed by general practitioners (GPs)(38) and the
proportion of all skin cancers excised by GPs is increasing.(39) Skin excisions form a large
proportion of the typical workload of an Australian GP,(5) with 0.8 per 100 patient encounters
involving excision of a skin lesion.(129) The economic cost of skin cancer to the Australian

health care system is enormous.
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In the UK there is some controversy about the ability of general practitioners to recognise skin
cancer and prioritise referrals(130-132) and there is a debate about the appropriateness of both
CM and NMSC being managed in a primary care setting.(130, 131) Similarly in Australia, there
has recently been interest in the diagnostic performance of doctors with respect to skin lesions
which they decide to biopsy or excise.(133, 134) This interest has particularly focused on
assessing the performance of practitioners working in ‘open access’ designated skin cancer
clinics, which are primarily staffed by GPs, and have been a recent rapidly emergent
phenomenon, particularly in the state of Queensland.(135) The Australian studies have shown

that practitioners diagnose a wide range of skin lesions with moderate to high sensitivity.

The main purpose of the present study was to compare the clinical to the histological diagnosis
of excised skin lesions from a large data set which represents close to all skin excisions which
took place over a three year period in a regional centre in North Queensland, at a time prior to
the existence of skin cancer clinics. We aimed to analyse diagnostic accuracy stratified by
histological subtype and body-site. We also aimed to examine the histological nature of false
positive and false negative diagnoses, in order to make inferences about the decisions to excise

and implications of misdiagnoses.

5.3 Methods

The original study was a prospective, population-based survey that aimed to collect information
on all excised and histologically confirmed skin cancers in Townsville. Between the end of
1996 and October 1999, all excised and histologically confirmed skin cancers in
Townsville/Thuringowa, North Queensland, Australia (latitude 19.16°S; population
approximately 130,000) were recorded. During the study, pathology reports on all excised skin
cancers were collected from the three local pathology laboratories, which routinely collected
reports on NMSC to send to the Queensland Cancer Registry. These laboratories served the
pathology requests from all hospitals, GPs and specialists in Townsville (202 GPs and 42
specialists - including one dermatologist, plastic surgeons and general surgeons, during the
study period). The data collected on excised skin cancers is likely to be almost complete, as
doctors in Townsville routinely seek histology for all excised skin lesions. As Townsville’s
location is relatively isolated (Brisbane is approximately 1,200 km south) it can be assumed that
almost all skin cancers were treated locally. To validate this assumption, 7,370 pathology

reports from the periods February/March and May/Junel997, which were sent directly to the
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Queensland Cancer Registry from private pathology laboratories and hospitals, were searched
for residents of Townsville treated elsewhere and only one patient was identified. Before the
onset of the study, a histopathology workshop was organized to reach agreement on criteria for
histological diagnosis of skin cancer and other skin lesions. Within the present study BCC and
SCC were differentiated, and all in situ malignancies were excluded. Within the database
multiple skin cancers per patient can be identified. Biopsied lesions were recorded as such and
data was subsequently changed, after the entire lesion was excised. We refer to multiple skin
cancers either if lesions were presented concomitantly for treatment or if subsequent skin
cancers developed and were treated during the study period.(4) Of the 6,708 patients recorded
with NMSC, 38.5% had multiple lesions. Prior to the study all participating pathologists
attended a workshop to reach agreement on criteria for the histological diagnosis of skin lesions
with a consultant dermato-pathologis, and the dermato-pathologist agreed to review a blinded
stratified random sample of 407 histology slides. This part of the study is discussed in more
detail in chapter 6. In 1999, a total of 8,694 patients (mean age 58.6 years; 55.2% male) with up
to 72 excisions per patient were recorded. Incidence rates (per 100,000 inhabitants) of basal cell
carcinoma (BCC) were 1,444.8 for men, 942.7 for women, and of squamous cell carcinoma
(SCC) were 805.0 for men and 423.6 for women. Compared to incidence rates, age standardised
rates of lesions of BCC were 2.1 times higher in men, 1.6 times higher in women, and of SCC
were 1.8 times higher in men and 1.4 times higher in women. Details of these incidence rates,

and comparison with other studies, are discussed in the literature review.

5.3.1 Statistical analysis

In this present study, positive predictive values (PPV) and sensitivity refer to the doctors’
clinical diagnosis of a specific lesion. Histology was considered the “gold standard”. PPV is
defined as the probability that a person with a clinical diagnosis of a particular skin lesion
actually has this skin lesion according to histology. Sensitivity is defined as the probability that
a person with the histological diagnosis of a particular skin lesion will “test positive” for this

skin lesion according to clinical diagnosis.

PPVs and sensitivities together with exact 95%-confidence intervals (95%-Cl) were calculated
for the clinical diagnoses of BCC, SCC, intra-epithelial carcinoma (IEC), actinic keratosis
(AK), seborrhoeic keratosis (SK), keratoacanthoma (KA), cutaneous melanoma (CM),

cutaneous melanoma in situ (CM in situ), atypical naevus (AN) and common naevus (CN). For
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PPV and sensitivity only the first lesion per patient with the particular clinical diagnosis was
considered; this was to reduce possible bias due to doctors ‘learning’ the clinical diagnosis from
patients presenting for repeated excisions of the same histological type. Sensitivities were
calculated including and excluding cases with missing clinical diagnosis in the denominator. To
infer whether excision was an appropriate option for diagnosis or treatment, we also combined
the squamous cancers and precursors, and similarly the pigmented lesions and determined PPV
for combined clinical diagnoses. Additionally, PPVs and sensitivities were calculated for

clinical diagnoses stratified by body-site.

We defined the number needed to treat (NNT) as the number of all naevi (CN and AN) excised
per CM or CM in situ. This was calculated using histological diagnosis of all excisions during
the three year study period. Comparisons between GPs and specialists were conducted using
Chi-square tests and Fisher’s exact tests. Results were adjusted for multiple testing using the
approach by Bonferroni. Statistical analyses were conducted with SPSS for Windows, release
14.

5.4 Results

Between December 1996 and October 1999 a total of 8,694 patients (mean age 58.6 years;
55.2% male) with up to 72 excisions per patient were recorded. Incidence rates (per 100,000
inhabitants) of BCC were 1,444.8 for men, 942.7 for women, and of SCC were 805.0 for men
and 423.6 for women. Compared to incidence rates, age standardised rates of lesions of BCC
were 2.1 times higher in men, 1.6 times higher in women, and of SCC were 1.8 times higher in
men and 1.4 times higher in women. Details of these incidence rates, and comparison with other

studies, are discussed in the literature review.

5.4.1 Positive predictive values and sensitivities of clinical diagnosis

PPV for BCC was 72.7%, for SCC 49.4, and for CM 33.3 (Table 5.1). Sensitivity for BCC was
63.9%, for SCC 41.1, and for CM 33.8 (Table 5.2). Sensitivities were higher when cases with
missing clinical diagnosis were excluded from the denominator (BCC: 82.0%, SCC: 56.6%,
IEC: 7.8%, AK: 14.4%, SK: 17.0%, KA: 29.9%, CM: 39.5%, CM in situ: 26.3%, AN: 14.3%,
and CN: 59.0%).
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Combining the diagnosis of SCC, IEC and AK, the PPV of clinical diagnosis was 66.9% (95%-
Cl = [64.7, 69.1]; n=2,708) and sensitivity was 40.2% (95%-CI = [38.7, 41.7]; n=3,933).
Combining CM and CM in situ, the PPV of clinical diagnosis was 38.8% (95%-Cl = [31.2,
46.4]; n=160) and sensitivity was 38.1% (95%-CI = [32.0, 44.2]; n=160). Combining all naevi,
the PPV for clinical diagnosis was 51.2% (95%-CI = [46.7, 55.7]; n=477) and sensitivity was
44.4% (95%-CI = [40.3, 48.5]; n=559). These latter sensitivities were calculated including

cases with missing clinical diagnosis in the denominator.
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Table 5.1: Positive predictive values (in bold) and 95%-confidence intervals of clinical diagnosis of skin lesions. Results for pigmented lesions

were shaded; rows add up to 100%

Histological diagnosis

Clinical diagnosis BCC SCC IEC Actinic Kerato- CM CMin AN CN Seborrhoeic ~ Other*
keratosis  acanthoma situ keratosis
BCC (n=4555) 72.7%  10.9% 4.0% 5.0% 1.0% 0.4% 0% 0% 0.9% 1.3% 3.8%
71.4,74.0 (N=1) (N=175)
SCC (n=2306) 20.8%  49.4% 7.9% 10.5% 6.3% 0% 0% 0% 0.1% 1.3% 3.5%
47.3,51.5 (N=81)
IEC (n=141) 39.0% 3.5% 44.7% 7.8% 0% 0% 0% 0% 0% 0.7% 4.3%
36.3,53.3 (N=6)
Actinic keratosis  17.0% 26.9% 9.9% 30.9% 4.0% 0% 0% 0% 0.4% 5.0% 5.9%
(n=476) 26.8,35.5 (n=28)
Keratoacanthoma 3.4% 51.8% 2.0% 3.6% 37.0% 0% 0% 0% 0.3% 0.3% 1.7%
(n=357) 32.0,42.2 (n=6)
CM (n=138) 16.7% 1.4% 1.4% 2.2% 0% 33.3% 5.1% 0.7% 10.9% 10.1% 18.1%
25.5,41.9 (N=25)
CM in situ (n=22) 0% 0% 9.1% 4.5% 0% 18.2% 22.7% 4.5% 18.2% 13.6% 9.1%
7.8,45.4 (n=2)
Atypical naevus  2.9% 0% 0% 0% 0% 8.6% 0% 5.7% 62.9% 8.6% 11.4%
(AN) (n=35) 0.7,19.2 (n=4)
Common naevus 20.0% 2.3% 1.6% 1.6% 0% 6.3% 0.5% 0.9% 48.9% 9.0% 9.0%
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(CN) (n=444) 44.1,53.6 (n=40)
Seborrhoeic 9.9% 6.3% 5.4% 9.0% 0.9% 1.8% 0.9% 0% 5.4% 52.3% 8.1%
keratosis (n=111) 42.6,61.8 (n=9)

*Main “other” lesions histologically diagnosed:

BCC: 14.9% lichenoid keratosis (26 of 175) and 8.0% skin, no lesion (14 of 175); SCC: 17.3% lichen simplex chronicus (14 of 81) and 11.1%
dermatofibroma (9 of 81); CM: 44.0% Skin, no lesion (11 of 25) and 16.0% scar (4 of 25); Common naevus: 20.0% lentigo simplex (8 of 40),
17.5% dermatofibroma (7 of 40) and 15.0% haemangioma (6 of 40).



Diagnosis of skin lesions, C Heal

100

Table 5.2: Sensitivities (in bold) and 95%-confidence interval of clinical diagnosis of skin lesions. Results for pigmented lesions were shaded;

columns add up to 100%

Histological diagnosis

Clinical diagnosis BCC SCC IEC Actinic Kerato- CM CMin AN CN Seborrhoeic
n=5044 n=2672 n=1002  keratosis  acanthoma n=139  situ n=25 n=23 n=537 keratosis

n=1389 n=544 n=495

BCC 63.9% 20.1% 27.1% 25.9% 12.1% 14.4% 8.0% 4.3% 11.4% 19.8%

62.6, 65.2
SCC 8.0% 41.1% 24.1% 25.0% 35.8% 1.4% 0% 0% 0.4% 9.1%
39.2,43.0
IEC 0.6% 0.1% 5.0% 0.5% 0% 0.7% 0% 0% 0% 0.2%
3.7,65

Actinic Keratosis 1.3% 3.4% 4.7% 9.4% 3.9% 0% 0% 0% 0.6% 6.5%
8.0,11.1

Keratoacanthoma 0.2% 5.7% 0.6% 0.9% 23.0% 0% 0% 0% 0.2% 0.2%

19.5, 26.8
CM 0.4% 0.1% 0.2% 0.2% 0% 33.8% 28.0% 8.7% 2.8% 2.6%
26.0,42.3
CM in situ 0% 0% 0.2% 0.1% 0% 2.9% 24.0% 4.3% 1.3% 0.4%
9.4,45.1

Atypical naevus 0% (n=1) 0% 0% 0% 0% 2.2% 0% 8.7% 4.1% 0.8%

(AN) 1.1,28.0

Common naevus 1.5% 0.3% 0.6% 0.5% 0% 20.9% 8.0% 21.7% 41.0% 8.1%
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(CN) 36.8,45.3

Seborrhoeic 0.2% 0.2% 0.5% 0.6% 0.2% 1.4% 4.0% 0% 1.3% 12.5%

Keratosis 9.7,15.8

Other* 1.8% 1.5% 1.3% 2.3% 1.8% (n=10) 7.9% 4.0% 13.0% 6.5% 6.3% (n=31)
(n=90)  (n=40)  (n=13) (n=32) (n=11) (n=1) (n=3) (n=35)

Missing clinical  22.1% 27.4% 35.7% 34.6% 23.2% 14.4% 24.0% 39.1% 30.5% 33.5%

diagnosis

*Main “other” lesions histologically diagnosed:

BCC: 30.0% pigmented lesion (27 of 90); CM: 54.5% pigmented lesion (6 of 11); Seborrhoic keratosis: 45.2% pigmented lesion (14 of 31);

Atypical naevus: 100% pigmented lesion (3 of 3); Common naevus: 48.6% pigmented lesion (17 of 35).
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PPV and sensitivities varied with body-site (Tables 5.3 and 5.4). For BCC, PPVs and
sensitivities were higher for the trunk, the shoulders and the face and comparatively lower for
the extremities. For SCC, PPVs were high for the scalp and the extremities and comparatively
lower for shoulders and posterior trunk. PPV for the scalp were above 60% for BCC, SCC, IEC,
CM and naevi.
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Table 5.3: Positive predictive values of clinical diagnosis of skin lesions stratified by body-sites. Results for pigmented lesions were shaded

Clinical diagnosis Scalp Face Neck Shoulder Upper Anterior Posterior Lower
extremities trunk trunk* extremities

BCC (n=4517) 67.2% 78.4% 68.4% 82.9% 52.9% 69.6% 82.7% 56.9%
SCC (n=2288) 65.6% 43.4% 44.1% 25.9% 51.8% 43.8% 34.4% 54.2%
IEC (n=139) 66.7% 64.3% 66.7% 28.6% 29.4% 57.1% 16.7% 53.5%
Actinic  Keratosis

50.0% 37.8% 13.6% 14.3% 32.5% 12.5% 35.7% 25.6%
(n=475)
Keratoacanthoma

0% 15.8% 15.4% 44.4% 38.0% 33.3% 40.0% 44.6%
(n=355)
CM (n=134) 66.7% 33.3% 14.3% 38.5% 29.4% 9.1% 32.6% 36.8%
CM in situ (n=22) [** 22.2% 0% 100.0% 33.3% 0% 0% 50.0%
Atypical  naevus

0% 0% / 0% 0% 0% 14.3% 0%
(n=35)
Common  naevus

66.7% 40.3% 34.6% 23.1% 52.6% 57.3% 56.7% 42.0%
(n=440)
Seborrhoeic

50.0% 59.4% 87.5% 33.3% 41.7% 55.6% 35.7% 42.1%

Keratosis (n=110)

*Posterior trunk including buttocks and genitals; **There were no lesions on the scalp clinically diagnosed as CM in situ and there were no lesions

clinically diagnosed as atypical naevus on the neck.
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Table 5.4: Sensitivities of clinical diagnosis of skin lesions stratified by body-sites. Results for pigmented lesions were shaded.

Histological Scalp Face Neck Shoulder Upper Anterior Posterior Lower
diagnosis extremities trunk trunk* extremities
BCC (n=4988) 64.1% 71.3% 59.7% 68.0% 50.6% 69.5% 64.3% 38.2%
SCC (n=2641) 37.0% 25.7% 29.7% 22.8% 47.8% 30.6% 30.0% 53.7%
IEC (n=991) 11.1% 2.6% 6.7% 6.5% 3.1% 8.0% 12.5% 7.2%
Actinic  Keratosis

5.0% 9.2% 5.9% 0% 12.2% 4.4% 6.8% 8.0%
(n=1388)
Keratoacanthoma

.0% 16.2% 15.4% 40.0% 24.9% 37.5% 23.5% 21.7%
(n=536)
CM (n=133) 50.0% 42.9% 20.0% 55.6% 31.3% 11.1% 34.8% 23.3%
CM in situ (n=25) [** 50.0% 0% 50.0% 25.0% 0% 0% 25.0%
Atypical  naevus

/ 0% 0% 0% 0% 0% 22.2% 0%

(n=23)
Common  naevus

22.2% 25.2% 33.3% 29.2% 49.2% 46.8% 46.8% 46.7%
(n=535)
Seborrhoeic

11.8% 11.1% 14.6% 5.6% 7.1% 14.3% 9.1% 12.5%

Keratosis (n=494)

*Posterior trunk including buttocks and genitals; **There were no lesions on the scalp histologically diagnosed as CM in situ or as atypical

naevus.
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5.4.2 Comparisons between specialists and GPs

Of the 8,694 first excisions 23.5% did not have a clinical diagnosis and 16.6% of those first
excisions were conducted by specialists. GPs were more likely to give a clinical diagnosis
(77.4%) than specialists (71.6%; p<0.001). For BCC, PPV and sensitivity, when missing values
for clinical diagnosis were excluded, were significantly higher for specialists compared to GPs
(81.2% versus 70.6% and 89.0% versus 80.3%; p<0.001 respectively). All other comparisons

were non-significant when adjusted for multiple testing.

55 Discussion

The strengths of our study were a large sample size and close to complete epidemiological data
over a three-year period, which implies reduced selection bias, probably resulting in a
representative sample of skin lesions and doctors. Previous studies(133, 134) have sampled
doctors who may have been biased by having an interest in skin cancer. In the present study

doctors were not aware that their performance was being scrutinised.

5.5.1 Positive predictive values

There are limitations to the use of the terms PPV and sensitivity in this setting as we have no
information about the lesions that doctors decided not to excise. We feel that PPV, which is
calculated from true and false positive clinical diagnoses, is a more accurate representation of
diagnostic performance when examining a skin lesion, hence its use in this study. In the
interpretation of results it is important to remember that PPV is dependent on the prevalence —
the higher the prevalence, the higher the PPV. Therefore the higher prevalence of BCC would
have increased PPV, and the lower prevalence of SCC and CM would have decreased the PPV.

Reasonable weight can be put on the clinical diagnosis of BCC as it was accurate in almost
three quarters of cases. This finding confirms a number of previous studies in general
practice.(133, 134, 136-139) Diagnostic performance was lower for the individual clinical
diagnoses of SCC, IEC, SK, and CN, which were correct in approximately half of cases and
lowest for the individual clinical diagnoses of CM, CM in situ, AK and KA, which were correct
in only around one third of cases. In clinical practice it is more important to identify and treat
appropriately the most serious lesions (SCC, CM and CM in situ) than to misdiagnose but
excise a relatively small number of the less serious (or benign) lesions. Hence from a clinical
perspective the relatively low PPVs for SCC, CM, and CM in situ, indicating an over-diagnosis

of malignancy, are arguably a sign of caution on the part of the doctors.
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In the majority of cases, when an incorrectly diagnosed lesion had been excised, the excision
was still justifiable — in other words, the result was the excision of a malignancy rather than of a
benign lesion. For example, only 21% of lesions wrongly diagnosed as CM were CN or SK,
while 19.5% were actually NMSC and 5.1% CM in situ. Of the clinical diagnoses of AN, the
majority were CN although 8.6% were finally diagnosed as CM. It was reassuring that only
6.3% of lesions clinically diagnosed as CN proved to be CM. Seemingly, BCC were more
likely to be misdiagnosed as CN than CM, although was not specified if these were pigmented
BCCs. Among the 9% of “other” lesions which were clinically called CM were lesions that
could, with appropriate dermatoscope training(140-142) be easily recognised as non-pigmented
and excision avoided. More than 50% of lesions clinically diagnosed as AK proved to be
NMSC, while less than 10% were actually benign lesions. It is likely that AK which were
excised rather than treated medically or by ablation were either clinically more abnormal or too
thickened to respond to other modalities.(139) Therefore the high proportion of false positive

clinical diagnoses that proved to be malignant was unsurprising.

5.5.2 Sensitivities

The reported sensitivities in this study refer to and represent the diagnostic accuracy of excised
lesions only. The true sensitivity of a clinical diagnosis can be determined only if all relevant
skin lesions are assessed histologically to give the correct number of false negatives. This,
however, would be clinically and ethically unacceptable and most likely unnecessary.
Sensitivity of clinical diagnosis was highest for BCC, with the majority of the misclassification
being SCC again indicating that practitioners usually recognize NMSC. Sensitivity of SCC,
although lower, showed that a high proportion of the misclassified clinical diagnoses were
actually BCC, AK or KA. These latter lesions can be similar in clinical appearance to one

another and may require similar management.

CM were mainly misclassified as CN (20.9%) or BCC (14.4%), which is of clinical
significance. Interestingly, CM in situ were less likely (12%) to be diagnosed as a benign lesion
and therefore seemed to present less of a diagnostic problem than CM (however, numbers were
small). Many excised CN had been correctly diagnosed rather than being excised because they

had been misdiagnosed as CM.
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For IEC and AK the misclassification was predominantly NMSC, while more than one-third of
these lesions had no clinical diagnosis. Almost 500 SK were excised during the three year study
period. Seborrhoeic keratoses are considered to be completely benign lesions, and there is no
rebate to reward excision in the Australian Medicare system. The misclassification of SK
ranged across pigmented and non-pigmented lesions; close to 30% of the SK that were excised
had been clinically diagnosed as NMSC, but interestingly only 3% had been clinically
diagnosed as melanoma. Seemingly, the majority of SK were excised to exclude NMSC rather

than to exclude melanoma.

5.5.3 Different body-sites

Previous studies have shown that the highest density of NMSC occurs on the face when body
surface is taken into account.(4, 24, 121, 123) However, further analyses of data from a high
sun exposure region have shown that BCC seem to occur more frequently than SCC on the
face, trunk and shoulders and that SCC arise more frequently than BCC on upper and lower
extremities.(114, 122)

PPV and sensitivity for BCC and SCC stratified by body-site appeared to follow opposite
patterns, and were highest in the body-site where these lesions occur more frequently. We may
speculate whether learnt behaviour of doctors leads to over-diagnosis of each respective
malignancy in the body-sites where it more commonly occurs, and to under-diagnosis in body-
sites where it is less common. PPV for the scalp were above 60% for BCC, SCC, IEC, CM and
naevi, seeming to indicate that more weight can be put on these clinical diagnoses in this body-
site. The present stratified analysis of diagnostic accuracy by body-site is to our knowledge the
first of its kind with a large enough sample size to allow detailed analysis. A smaller study in
tertiary referral setting showed a similar pattern for sensitivity of diagnosis of BCC and SCC by
body site.(143) The only other study(144) which stratified analysis by body sites combined

SCC and BCC and so results are difficult to compare.

5.5.4 Comparisons between specialists and GPs

While GPs work in a primary care situation, specialists mostly see referred patients. Because of
these differences in clinical context, it is difficult to present a meaningful comparison between
the diagnostic accuracy of GPs and specialists.(145) In the present analysis, with the exception

of BCCs, there was little difference in the diagnostic performance between the two groups of
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doctors. Previous studies in this area have produced varying results, but have again been
inadequate in demonstrating any meaningful differences.(145)

5.5.5 Limitations to the study

There are several limitations to the analysis, interpretation and generalisation of these data
which must be acknowledged. Firstly, the clinical diagnosis was obtained from completed
histology request forms as part of a registry style study, rather than being specifically requested
for the purposes of the study. Clinical diagnosis was unrecorded in 23.5% of excisions, and the
reason for this remains unclear. We did not measure the certainty of the clinical diagnosis, or
clarify whether doctors entered the diagnosis which they felt to be correct, or the one they
wished to exclude. We did not measure the reason for the excision. The calculated sensitivities
are likely to be under-estimated because missing clinical diagnoses were included in our
calculations as true negative diagnosis. We also calculated sensitivities which excluded missing

lesions and it is likely that the true figure is somewhere between those values.

Secondly, there were no pre-determined categories for clinical diagnosis, and different
clinicians may categorise their clinical diagnosis in different ways. For example some clinicians
may use the term SCC to incorporate IEC, or ‘changing naevus’ rather than ‘atypical naevus’.
Thirdly, the limitations in the use of PPV and sensitivity have been mentioned before. It must
be acknowledged that this study does not assess how many skin cancers were missed and
therefore failed to be excised. We neither calculated specificity nor negative predictive value as
in the absence of an accurate measurement of the true negative diagnosis we did not feel these

calculations would be meaningful.

5.5.6 Increased training for better diagnosis

There is evidence that training can improve diagnostic accuracy.(44, 146, 147) ldentification of
common types of clinical misclassifications based on histological diagnosis, as in the present
study, could help focus and improve skin cancer related educational programs for both
specialists and GPs. Facilitating pathology audits of skin cancer diagnoses and performance is
another practical way of providing feedback to doctors and has been shown to improve the
accuracy of diagnoses.(147, 148) Our present study and others highlight areas where diagnostic
performance is lacking so provides very specific educational needs that should be incorporated

into under- and postgraduate training in the diagnosis of skin cancer.
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5.5.7 Conclusion

Diagnostic accuracy was highest for BCCs, the most prevalent lesion. Most excisions were
correctly diagnosed or resulted in the removal of malignant lesions. With non-melanocytic
lesions, doctors tended to misclassify benign lesions as malignant, but were less likely to do the
reverse, which can be considered safe practice in a high incidence area. Although it was
reassuring that only a small number of clinically diagnosed common naevi subsequently proved
to be melanoma, a higher proportion of all melanoma had been classified as benign, but the fact
that they had been excised suggests a high index of suspicion. When diagnosing SCC, doctors
were most accurate in the region of the limbs, and when diagnosing BCC, they were more

accurate in the region of the face, trunk and shoulders.

5.6 Summary

In this chapter we explored the ability of medical practitioners to diagnose skin cancer accurately.

A total of 8,694 skin excisions were analysed. PPV for the clinical diagnoses were: Basal cell
carcinoma (BCC) 0.727, squamous cell carcinoma (SCC) 0.494, cutaneous melanoma (CM) 0.333.
Sensitivities for the clinical diagnosis were: BCC 0.639, SCC 0.411, and CM 0.338. For BCC,
PPVs and sensitivities were higher for the trunk, the shoulders and the face and lower for the

extremities. The reverse pattern was seen for SCCs.

Diagnostic accuracy was highest for BCC the most prevalent lesion. Most excisions were correctly
diagnosed or resulted in the removal of malignant lesions. With non-melanocytic lesions, doctors
tended to misclassify benign lesions as malignant, but were less likely to do the reverse. Although a
small number of clinically diagnosed common naevi subsequently proved to be melanoma (6.3%), a
higher proportion of all melanoma had been classified as common naevi (20.9%). Accuracy of

diagnosis was dependant on body-site.

However it is also important for GPs in their diagnosis and management to recognize that there are
difficulties for dermato-pathologists to accurately differentiate different types of malignant and pre

malignant lesions. The next chapter will further explore this idea.
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CHAPTER 6:

AGREEMENT BETWEEN HISTOLOGICAL
DIAGNOSIS OF SKIN LESIONS BY
HISTOPATHOLOGISTS AND A
DERMATOPATHOLOGIST

In this chapter we examine the agreement between the histological diagnosis of skin lesions by
histopathologists and an expert dermatopathologist. This chapter forms a sub-chapter of
chapter 5, as it was developed as a secondary data analysis from the same study from which the
previous chapter was also derived. The objective was to compare “standard” pathology
diagnosis with the diagnosis from an internationally renowned dermatopathologist. The

published article forms Appendix 5.(149)

6.1 Introduction

In Australia the majority of suspicious skin lesions are managed by general practitioners
(GPs)(38) and the proportion of all skin cancers excised by GPs is increasing.(39) It is therefore
important that doctors diagnose skin cancer correctly, and accurate histological diagnosis is
needed to support this. There are several studies in the literature which show inter-observer
variation in the histological diagnosis of melanocytic lesions.(150-152) Literature regarding
keratonocytic lesions is more limited, but diagnostic discordance between pathologists has been
recorded.(153, 154)

The main purpose of the present study was to investigate agreement of the primary histological
diagnosis of excised skin lesions on a stratified sample from a large data set, which represents
close to all skin excisions which took place over a three year period in a regional centre in

North Queensland.

6.2 Methods

As reported in detail in the previous chapter, between the end of 1996 and October 1999, a
study was undertaken which recorded all excised and histologically confirmed skin cancers in
Townsville/Thuringowa, North Queensland, Awustralia (latitude 19.16°S; population
approximately 130,000).(4, 122)

To reiterate from the previous chapter, for the duration of the study, pathology reports on
excised skin cancers were collected from the three local pathology laboratories, which routinely

collected reports on NMSC to send to the Queensland Cancer Registry. These laboratories
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processed the pathology requests from all hospitals, GPs and specialists in Townsville (202 GPs
and 42 specialists - including one dermatologist, plastic surgeons and general surgeons). As
Townsville’s location is relatively isolated, it can be assumed that almost all skin cancers were
treated locally. The data collected on excised skin cancers is likely to be almost complete, as
doctors in Townsville routinely seek histology for all excised skin lesions.

Prior to the study all participating pathologists attended a workshop to reach agreement on
criteria for the histological diagnosis of skin lesions with consultant dermato-pathologist Dr
David Weedon. Dr Weedon agreed to review a blinded stratified random sample of 407
histology slides of BCC, SCC, actinic keratosis (AK), CM, and common naevi (CN) to

investigate agreement of the primary histological diagnosis.

6.2.1 Statistical analysis

Positive predictive values (PPVs) together with exact 95%-confidence intervals (95%-CI) were
calculated for the histological diagnoses of BCC, SCC, AK, CM, and CN taking the

histological diagnosis of the dermato-pathologist as the “gold standard”.

6.3  Results
Between December 1996 and October 1999 a total of 8,694 patients (mean age 58.6 years;
55.2% male) with up to 72 excisions per patient were recorded. Further detailed descriptions of

the patients and the incidence of skin cancer were previously published. (4, 122)

PPVs for the primary histological diagnosis were above 90% for BCC, CM and CN (Table 6.1),
for SCC 72.6% (95%-CI = [65.5, 79.0]), and for actinic keratosis was 82.6% (95%-CIl = [73.3,
89.7]). The dermato-histopathologist re-classified 27.4% of histologically classified SCCs to
AKs. Similarly he re-classified 10.9% of histologically classified AKs to SCCs.
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Table 6.1: Agreement between diagnosis of Townsville histologists and a dermato-
histopathology specialist (DW). Positive predictive values (in bold) together with 95%-

confidence intervals are given

Dermato-histopathology specialist

Histological BCC SCC Actinic Cutaneous Common Other
diagnosis keratosis melanoma naevus
BCC (n=83) 92.8% 2.4% 2.4% 0% 1.2% 1.2%
84.9,
97.3
SCC (n=179) 0% 72.6% 27.4% 0% 0% 0%
65.5,
79.0
Actinic 2.2% 10.9% 82.6% 0% 1.1% 3.3%
keratosis 73.3,89.7
(n=92)
Cutaneous 0% 0% 4.3% 91.3% 4.3% 0%
melanoma 72.0,98.9
(n=23)
Common 0% 0% 6.7% 0% 93.3% 0%
naevus 77.9,99.2
(n=30)

6.4 Discussion

The strengths of our study were a large sample size and close to complete epidemiological data
over a three-year period, which implies reduced selection bias, probably resulting in a
representative sample of skin lesions and doctors. Thus the stratified random sample of slides
that were analysed were likely to be a representative sample of skin cancers removed by doctors

in routine clinical practice.

There are some limitations to the analysis, interpretation and generalisation of these data which
must be acknowledged. Our study looked at agreement between a small group of locally based
histologists and a single dermato-histologist. We have no demographic information regarding
the local histologists, and therefore no information on whether they were representative of
Australian or international histologists. We did not assess the individual histological

characteristics that lead to a diagnosis, and this may have allowed us to define areas to increase
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reliability. We did not grade whether SCCs were considered to be well or poorly differentiated,
and we did not attempt to measure the degree of agreement.

Agreement between the histologists and the dermato-histopathologist specialist was highest for
BCC, CM and CN. The main area of lack of agreement was between the diagnosis of AK and
SCC. The dermato-histopathologist tended to be more likely to re-classify previously diagnosed

malignant lesions as benign within this sub-group.

Lack of agreement between pathologists regarding the diagnosis of SCC and AK has been
previously recognised in the literature(154, 155) and this is again reflected in our study. This
also illustrates the difficulty involved for doctors in accurately clinically diagnosing lesions for
which a consensus is hard to reach histologically. However this histological diagnosis is of
clinical importance, as the decision on whether to treat a lesion with excision, ablative treatment
or topical medication relies on accurate histological diagnosis.(139) In addition, invasive SCCs

may have the potential to recur and metastasize.(156)

There is a clinical spectrum between invasive SCC, SCC in situ, and AK, however the
boundaries of these conditions are imprecisely defined, and therefore distinction between
diagnosis may be unreliable.(156) To confuse matters further, there is also some controversy in
the literature regarding the proportion of AK which progress to SCC, and indeed whether all
AK should be considered to be SCC.(157)

Given the potential clinical implications of these diagnoses, our results emphasize the need to
improve the reliability of these histological diagnoses. ldentification of common types of
histological misclassifications, as in the present study, could help focus pathologists training

and education in order to improve diagnosis.

6.4.1 Conclusion

Agreement between the histologists and the dermato-histopathologist specialist was generally
high. The main area of lack of agreement was between the diagnosis of AK and SCC, with the
dermato-histologist being more likely to classify lesions initially diagnosed as malignant to be

benign.
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6.5 Summary

Positive predictive values for the primary histological diagnosis were above 90% for basal cell
carcinoma, cutaneous melanoma and common naevus. For squamous cell carcinoma the
positive predictive value was 72.6% (95%-CI = [65.5, 79.0]).

Lack of agreement between histopathologists regarding the diagnosis of squamous cell
carcinoma and actinic keratosis has been previously recognised in the literature and this is again
reflected in our study. The result also illustrates the difficulty involved for doctors in accurately

clinically diagnosing lesions for which a consensus is hard to reach histologically.

In the previous three chapters we explored the case-mix (demographic and tumour
characteristics) of skin cancer excised by GPs in North Queensland, illustrated the importance
of diagnosing skin cancer accuracy, and illustrated some of the areas of diagnostic difficulty.
We established that pathologists may also disagree in their diagnosis of skin cancer. In the next
chapter we use the information from the previous three chapters in order to comment on some of
the limitations in comparing skin cancer doctors with mainstream GPs with regard to diagnostic

accuracy, and examine the difference in case-mix between these two groups.
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CHAPTER 7:
COMPARING THE CASE-MIX AND NUMBER
NEEDED TO TREAT OF GPS AND SKIN CANCER
CLINIC DOCTORS

This chapter presents a letter to the editor in response to a publication comparing the diagnostic
accuracy of skin cancer doctors and general practitioners. The letter also presents some original
research regarding the relative case-mix and number needed to treat (melanocytic naevi excised
per melanoma) using secondary data analysis from the ‘Can sutures get wet?’ project. This
chapter is an extension of both chapter 4 (by discussing case-mix and NNT) and chapter 5 (by

discussing case-mix and diagnostic accuracy) The published article forms Appendix 6.(158)

7.1 Background

There is little data available regarding the diagnostic accuracy of Australian GPs with regard to
excised and biopsied skin lesions. A new recently published study compared the diagnostic

accuracy of GPs and skin cancer clinic doctors.
The objectives of this study are:

(1) Tocomment on the limitations of comparing skin cancer doctors with mainstream GPs.
2 To compare the case-mix and number needed to treat between GPs and mainstream skin

cancer doctors using secondary data analysis.
7.2 Letter to the editor
Dear Editor

In a recent article, Youl and colleagues(133) provided information about the ability of doctors to
accurately diagnose skin lesions that they excise or biopsy. We wish to offer some comments

about the comparison between general practitioners (GPs) and skin cancer clinic doctors.

Firstly, the behaviour of GPs and patients in mainstream practice is different from that of
doctors and patients in skin clinics, as is indicated in the comparison of frequency of total skin
examinations (GPs 30.4%, Skin clinic 73.2%). The study does not indicate the circumstances
under which each decision to excise took place. Did patients become aware of a new or

changing skin lesion, and bring it to the attention of the doctor, or did the diagnosis result from
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a full body skin check which might have resulted in the diagnosis of an earlier, previously
unnoticed and more subtle lesion? It may be useful to separate basal cell carcinoma (BCC) and
squamous cell carcinoma (SCC) into histological subtypes, as early superficial BCC and
intraepidermal SCC may be more difficult to diagnose than other subtypes.(139)

Secondly, the case-mix of non-melanotic skin cancer was quite different between the two
groups (BCC:SCC ratio GPs 1.1:1, skin cancer doctors 2.1:1). This difference in case-mix was
reflected in our own study,(114) where we described the histology of 1,247 lesions excised by
doctors which included 76 lesions undertaken by one doctor in a designated skin cancer clinic.
In an unpublished sub-analysis we divided the results into two settings for comparison (Table
7.1). We found that the skin clinic doctor also had a significantly different (<0.001) non-
melanotic skin cancer case-mix than the GPs, with a much larger BCC:SCC ratio (4:1 to 0.6:1).
We believe this most likely reflects an increased pick up of BCC because of the frequency of
full-body skin examination in the skin clinic context and the consequent detection of lesions of

which the patient is unaware.

Table 7.1: Comparison of lesion excisions in skin cancer clinic and general practice settings

Mean Proportio BCC: Number
patient n of SCC needed to
age excised ratio treatt
(years) lesions
that were
malignan
t*
Skin cancer clinic 56.5 76% (58/76)  4:1 (44/11) 4.7 (14/3)
General practice 56.9 45% 0.6: 9.0 (154/17)

(512/1145)t 1 (190/305)

BCC = basal cell carcinoma. SCC = squamous cell carcinoma. * BCC, SCC or melanoma.
Benign or dysplastic naevi excised per melanoma.  There were 26 cases in which histology

results were missing. All were in the general practice setting

Thirdly, the reported sensitivity and specificity in this study refers only to excised lesions. We
have no information about the lesions that practitioners decided not to excise. The sensitivity
and specificity of a skin examination can only be determined if all relevant skin lesions are
assessed. This would give an accurate representation of the number of true and false negative

diagnosis. However, this would require multiple excisions which would be clinically
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unacceptable. An important limitation of this study is that it does not assess or compare how
many skin cancers each group of doctors missed.

In conclusion, although this study provides comprehensive information about diagnostic
accuracy, we do not feel a meaningful comparison between the two groups of doctors — based

on the information available — can be made.

7.3  Summary

We found that the case-mix of non-melanocytic skin cancers was significantly different for the
two groups of doctors (P< 0.001) The BCC:SCC ratio was much higher for skin cancer clinic
doctors (4:1) than for GPs (0.6:1). The NNT (melanocytic naevi excised per melanoma) was 4.7

for the skin cancer doctor and 9.0 for mainstream GPs.

There are some limitations in comparing skin cancer doctors with mainstream GPs with regard
to diagnostic accuracy, and the case-mix between these two groups is actually quite
different.We believe the difference in BCC:SCC ratio most likely reflects an increased pick-up
of BCC in skin cancer clinics, owing to the higher frequency of full body skin examinations and

the consequent detection of lesions of which the patient is unaware

The previous chapters of this thesis have presented the results of two large clinical trials
conducted in general practice in North Queensland. The next chapter will discuss the process of

conducting successful practice based research.
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CHAPTER 8:
DISCUSSION, CONCLUSIONS AND
RECOMMENDATIONS

This thesis comprises a literature review and seven original studies. This chapter will integrate
and synthesise the information from the previous chapters. In this chapter, the literature review
will be updated and then the conclusions of the individual chapters with recommendations will

be discussed.

8.1  Update of literature review

New literature (from 2007-2009) which is notable has become available in the following

sections of the literature review.

8.1.1 Incidence of melanoma in Australia

In 2008, new clinical practice guidelines for the management of melanoma in Australia and
New Zealand were published, which provided a summary of the incidence of melanoma in
Australia. In addition, the AIHW cancer registry produces online information regarding
melanoma incidence, although, as stated in the introduction, there is generally a time lag of
around four years before this information becomes available. In the most recent registry
information(17) the age standardised incidence rates in Australia, based on world aged
standardised incidence rates in 2005 were 46.1 for men and 34.6 for women. In 2005 a total of

10,684 melanoma were diagnosed.

A 2002 study used data from the population-based Queensland Cancer Registry to estimate the
annual percentage change in rates across 21 years of incidence data for in situ and invasive
melanomas, stratified by age and sex. In situ melanomas increased by 10.4% per year among
males and 8.4% per year among females. The incidence of invasive lesions has also increased in
males 2.6% per year and females 1.2% per year. Although the shift to more in situ lesions
would tend to reflect improved surveillance, the age standardised incidence is continuing to
increase in all categories. Primary prevention is unlikely to lead to decreases in the overall

incidence of melanoma for at least another 20 years.(159)

A second study analysed data from the Queensland Cancer Registry to investigate geographical
differences and time trends of incidence rate of cutaneous melanoma in Queensland between
1982 and 2002.(160) Yearly age standardised incidence rates world standard population of

cutaneous melanoma averaged over 21 years of observation were highest in the south-eastern



C Heal 119

part of the state, notably in the statistical division of Moreton for men (54.2) and in Fitzroy for
women (51.4). Inland divisions had on average lower rates than coastal areas. For both men and
women, age standardised incidence rates of invasive and for in situ melanoma increased
between 1982 and 2002 for Queensland as a whole and for almost all its statistical divisions. For
invasive cancer, the increase was strongest for Moreton. For Morton, the annual percentage
change (APC) was men: 5.4%; women: 4.5%; p<0.001, respectively). APCs were higher for in
situ melanoma compared with invasive melanoma for all statistical divisions and both genders.
It was concluded that the behavioural and lifestyle choices might create the observed differences

between statistical divisions.

In conclusion to this updated literature review, the incidence of melanoma in Australia is still

high and increasing, in particular for in-situ melanoma.

8.1.2 Literature update, conclusions, recommendations based on chapter 2: Risk factors

for infection after minor surgery in general practice

The aim of this chapter was to determine the incidence of and risk factors for surgical site
infections (SSI) following minor surgery in a general practice setting. Excisions from lower legs
and feet (p=0.009) or thighs (p=0.005), excisions of BCC (p=0.006) or SCC (p=0.002) and
diabetes (p<0.001) were found to be independent risk factors for wound infection. We felt that
the results of this study could encourage the more judicial use of prophylactic antibiotics by
defining these high-risk groups in a general practice setting, such as diabetics and those

undergoing excision of a non-melanocytic skin cancer or excision from the lower limb.

In 2006, while our ‘Risk factors for infection after minor surgery’ paper was in press, a trial was

published by Dixon et al.(113) It showed the following results (Table 8.1).

Table 8.1: Risk factors for infection, Dixon et al 2006

Setting and Study Wound type | Incidence | Risk factors for
sample size design of infection
infection
) Skin cancer
Dixon et al ) Below knee
surgery Prospective .
2006 i ) Skin cancer surgery (6.92%)
] outpatients, observational 1.47% ] )
Australia ) surgery Groin (10%), Skin
5,091 lesions, study
) grafts (8.7%)
2,424 patients
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In contrast to our study which had an infection rate of 8.3% this study had a very low infection
rate. This study did not show diabetes to be a risk factor for infection. However both studies
were in agreement that below knee surgery was a risk factor for infection. Dixon et al used

univariate rather than multivariate analysis to determine risk factors for infection.

In 2008 an advisory statement was produced from the Divisions of Dermatological Surgery and
Infectious Diseases at the Mayo Clinic regarding antibiotic prophylaxis in dermatological
surgery (Appendix 11).(105) These guidelines concluded that for the prevention of SSI,
antibiotics may be indicated for procedures on the lower extremities or groin, for wedge
excisions of the lip and ear, skin flaps on the nose, skin grafts and for patients with extensive

inflammatory skin disease.

The guidelines quote ‘An Australian trial involving 857 cutaneous surgical procedures
documented a 8.6% rate of infection, with infections more common in patients with diabetes,
for skin cancer rather than benign lesions, and for surgical sites located on the thighs, legs or
feet’ and ¢ The study by Dixon et al documents increased risk of SSI on sites below the knees.
We have expanded this for patients with prosthetic joints, and to include all sites in the groin
and all areas of the lower extremities based on the findings of the study of Heal, Buettner and

Browning.’

In conclusion, our study, together with the study by Dixon et al, has helped to define risk factors
for infection after dermatological surgery. Even within cohorts with a low overall risk of
infection, some excisions may be at higher risk of infection because of body site, pathology or
patient factors, and infection rate may be greater than 5%.(57, 113) These risk factors may
include excisions from the lower leg, excisions of skin cancers and excisions from diabetic
patients. These risk factors have been adopted to develop a guideline for the use of antibiotic

prophylaxis for minor dermatological surgery.

8.1.3 Literature update, conclusions and recommendations based on chapter 3: Does
single dose of topical chloramphenicol ointment to high risk sutures wound decrease the

incidence of wound infection after minor surgery?

The aim of this study was to compare incidence of infection after minor surgery using a single
application of chloramphenicol ointment versus using paraffin ointment. We concluded that
application of a single dose of topical chloramphenicol to high risk sutured wounds after minor
surgery produces a moderate absolute reduction in infection rate which is statistically but not

clinically significant.
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The study was published in the BMJ with an accompanying editorial which supported our
findings and recommended that topical antibiotics should not be used for infection prophylaxis
after minor surgery (Appendix 9).(161)

Our article in the BMJ received several rapid responses, some of which questioned our high
infection rate, and criticised the fact that we had not measured skin integrity as a variable.(162)
We responded to these criticisms in ‘rapid responses’. The editorial did suggest that we had
used inflammation as one definition of infection, a matter which we refuted in ‘rapid responses’
(Appendix 10).

Our study analysed a total of 85 infections in order to detect a significant difference between
two treatments. This is the largest number of infections that have been analysed in the published
literature of this type of study. As previously discussed, we feel that previous studies may have
been underpowered to adequately demonstrate the effectiveness of antibiotic ointment in this

setting.

In summary, the main recommendation of this chapter is that prophylactic antibiotics should not
be used routinely after minor surgery. This was supported by an editorial which accompanied

this publication.

8.1.4 Literature update, conclusions and recommendations based on chapter 4: Minor

skin excisions in general practice in North Queensland

In 2007 a study was published in AFP which analysed the billing data in the management of
skin cancer from 1 July 2005 to 30 June 2006 in three Queensland general practices
(metropolitan, provincial, and rural) representing 23,100 patients treated by 23 doctors.(163) As
far as possible, methods were matched to those used in two published studies of skin cancer
clinics. Of the 1,417 skin cancers the number needed to treat (NNT) was 39, compared with 29
in one skin cancer clinic network and 24 in the other. Fifty-four per cent of all excised lesions
were malignant, compared with 60% in one network and 46% in the other, respectively. These
results showed the benign to malignant excision rate was similar in general practice and the skin
cancer clinic networks. This study showed a much higher NNT than our own study, although
skin cancer yield was similar. These results again support our recommendation that GPs in

Mackay could lower their threshold for the excision of pigmented lesions.(163)

A study was published in 2009 which calculated the NNT by skin cancer clinic doctors. It
utilised a large pathology database. NNT was calculated for 10,612 lesions, 6,796 patients, 57
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doctors and 15 clinics. Overall the NNT was 30 without seborrhoic keratosis and 23 with
seborrhoic keratosis in the denominator. However when four outlying doctors were excluded,
this was decreased to 21 and 15, respectively. There was found to be substantial variability in
individual doctor NNT, with figures varying by individual doctor from 0 to 192 and 117,
respectively.

There are some limitations to the calculation and use of the term NNT in order to measure
performance in the management of skin cancer. The numerator varies in different definitions of
NNT, making results difficult to compare. The measure of NNT may not be indicative of
quality. A high or low NNT does not directly indicate the number of false negative diagnosis of
melanoma, which is the most important factor in the management of melanoma skin cancer.

Case-mix and patient demand may differ in different settings and will influence NNT.

The aim of this chapter was to describe the histology of lesions excised by general practitioners
in rural North Queensland, the sites that skin cancers are removed from and the demographics of
patients presenting with skin cancer. Our findings were that close to half (46.7%) of lesions
excised were skin cancers. We excised more squamous cell carcinomas than basal cell
carcinomas (in a ratio of 1:0.74). Our number needed to treat (melanocytic naevi excised per
melanoma) was 8.4. Mean age for excision of melanoma, basal cell carcinoma and squamous
cell carcinoma was 55, 60.9 and 63.8 yrs respectively. Relative tumour density was greatest in

the face, scalp and neck region for all skin cancers.

My conclusion was that in this sample of Mackay GPs, there was a very high yield of skin
cancers from all excisions. The doctors involved in the study could consider lowering the

threshold for excision of pigmented lesions.

8.1.5 Conclusions and recommendations of chapter 5: Agreement between clinical and

histological diagnosis of skin lesions

The aim of this chapter was to compare the clinical with the histological diagnosis of excised
skin lesions from a set of epidemiological data. We analysed diagnostic accuracy stratified by
histological subtype and body-site and examined the histological nature of misclassified

diagnosis.

My conclusion was that diagnostic accuracy was highest for BCC the most prevalent lesion.
Most excisions were correctly diagnosed or resulted in the removal of malignant lesions. With

non-melanocytic lesions, doctors tended to misclassify benign lesions as malignant, but were
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less likely to do the reverse. Although a small number of clinically diagnosed common naevi
subsequently proved to be melanoma (6.3%), a higher proportion of all melanoma had been
classified as common naevi (20.9%). Accuracy of diagnosis was dependant on body-site. |
recommended that increased education and training in areas of diagnostic weakness could

improve the management of skin cancers by doctors.

There have been no new papers identified in the literature on the diagnostic accuracy of skin
lesions since this article was published. | am currently developing a manuscript which compares

the diagnostic accuracy of GPs with specialists in the diagnosis of skin cancer.

8.1.6 Conclusions and recommendations of chapter 6: Agreement between histological

diagnosis of skin lesions by pathologists and a histopathologist

The aim of this chapter was to compare agreement for histological diagnosis between local
histopathologists with a dermato-histopathologist from a stratified random sample of excised

skin lesions derived from a set of epidemiological data.

My conclusion was that lack of agreement between histopathologists regarding the diagnosis of
squamous cell carcinoma and actinic keratosis has been previously recognised in the literature
and this is again reflected in our study. The result also illustrates the difficulty involved for
doctors in accurately clinically diagnosing lesions for which a consensus is hard to reach
histologically. There are also implications for the patient - treatment of SCC usually involves
excision, while AK can be treated with ablative procedures. There are also financial
consequences — treatment of SCC generally results in higher Medicare billings than treatment of
AK.

I hope that the results of this study increase awareness between pathologists that there is lack of
agreement in diagnosis, and also that GPs managing skin cancer are aware that diagnoses in

skin cancer are subject to differences in interpretation.

8.1.7 Conclusions and recommendations of chapter 7: Comparing the case-mix and

number needed to treat of GPs and skin cancer clinic doctors

The aims of this chapter were: (1) To comment on the limitations of comparing skin cancer
doctors with mainstream GPs and (2) To compare the case-mix and number needed to treat

between GPs and mainstream skin cancer doctors using secondary data analysis.
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| found that the case-mix of non-melanocytic skin cancers was significantly different for the two
groups of doctors (p<0.001), and that the BCC:SCC ratio was much higher for skin cancer clinic
doctors (4:1) than for GPs (0.6:1). The NNT (melanocytic naevi excised per melanoma) was 4.7
for the skin cancer doctor and 9.0 for mainstream GPs. | concluded that there are some
limitations in comparing skin cancer doctors with mainstream GPs with regard to diagnostic
accuracy, and the case-mix between these two groups is actually quite different.We believe the
difference in BCC:SCC ratio most likely reflects an increased pick-up of BCC in skin cancer
clinics, owing to the higher frequency of full body skin examinations and the consequent
detection of lesions of which the patient is unaware. | would recommend that these differences
are taken into account in the design and interpretation of any future studies comparing the

diagnostic accuracy or NNT between the two groups.

There have been no further studies which have directly compared the diagnostic accuracy or
case-mix between the two groups of doctors prospectively. A study was published in AFP
which compared the billing data between the two groups and used this to compare the
NNT.(163) I am currently analysing data which compares the diagnostic accuracy between GPs
and specialists, and we will use the conclusions and recommendations of this chapter to help

with the analysis and interpretation of the new data.

8.2 Overall conclusions

Patients with minor skin excisions in North Queensland have a high incidence of wound
infection. Topical chloramphenicol ointment decreases this incidence moderately. GPs in North
Queensland have a high yield of skin cancer from their skin excisions and a low number needed
to treat (melanocytic naevi excised per melanoma). Doctors diagnose skin cancers accurately,
but there are some areas of diagnostic difficulty in particular in the diagnosis of actinic keratosis
and squamous cell carcinoma. GPs and skin cancer doctors have a different skin cancer case-
mix. Enabling factors to conducting research in general practice include ownership of the

project, engaging practice nurses, and adequate funding.

8.3 Overall recommendations

1. I recommend that antibiotic prophylaxis prior to minor surgery in general practice be
limited to the high risk groups that were identified. Antibiotic prophylaxis tends to be
over-utilised in the management of minor surgery, particularly as the consequences of
infection are often minor and side-effects from antibiotics, such as allergy, can

potentially be serious.
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2. The use of topical chloramphenicol ointment to prevent infection after minor surgery is
best reserved for high risk groups. The reduction in infection was only 40%, which was
statistically but not clinically relevant. The overutilization of topical antibiotics has
potentially adverse consequences such as antibiotic resistance and allergic contact
dermatitis.

3. The doctors involved in my study in Mackay could consider lowering their threshold for
excision of pigmented lesions. In our sample of Mackay GPs, there was a very high
yield of skin cancers from all excisions, and NNT (melanocytic naevi excised per

melanoma) of 8.4, which was lower than published data from comparable cohorts.

4. Educational programs for doctors regarding the diagnosis of skin cancer could focus on
areas of diagnostic weakness which were identified in our study, such as differentiating
melanocytic naevi from malignant melanoma, and differentiating clinically and

histologically between actinic keratosis and squamous cell carcinoma.

5. There is increasing evidence for lack of agreement between histopathologists regarding
the diagnosis of squamous cell carcinoma and actinic keratosis, and it is important that

doctors are aware of this area of discordance.

8.4  Where to from here — research questions identified and future studies

The studies involved in this thesis have illustrated the very high infection rate following minor
surgery in general practice in Mackay. Studies conducted at other locations identified in our
literature review report an infection rate following dermatological surgery of 1-5%. In our first
RCT which was conducted as a background to this thesis, we reported a high overall infection
rates of 8%.(7) The overall infection rate in our antibiotic ointment RCT was 8.7%, with an
infection rate in our placebo group of 11%. Further studies could explore theories for this high
infection rate. This could take the form of a case-control study of people with infections after
minor surgery to identify risk factors for infection, or comparing infection rate in a tropical with
a temperate climate. Other factors could be studied in addition to clinical factors such as
occupation, personal hygiene factors, humidity, smoking, and factors involving practice doctors

and nurses.

The author also plans to combine the results of the two RCTs and analyse the risk factors for

infection in a descriptive study, thus providing stronger evidence for risk factors for infection.
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There is very little existing evidence in this area, and most are small studies which involve only
a small number of infections. Therefore combining these studies would provide much stronger
statistical and clinical evidence for risk factors for infection. It is very important clinically to
establish risk factors for infection in order to optimise antibiotic prophylaxis and post-operative

wound management.

We have explored diagnostic accuracy of doctors and stratified by body site and histological
sub-type of lesion. Further research which is currently ongoing compares the diagnostic
accuracy of GPs and specialists. Further research could involve the development of educational
intervention to target areas of diagnostic inaccuracy such as the interface between squamous cell

carcinoma and actinic keratosis.

Other future studies identified from the literature review would be a meta-analysis of studies
comparing antibiotic ointments as prophylaxis against wound infection. Again, there are
limiting existing published studies in this area, often with very small numbers of infection, and

combining these studies would provide more evidence for the efficacy of antibiotic ointment.

The thesis has illustrated that large randomised controlled trials may be conducted successfully

in a general practice setting

Following the success of two randomised controlled trials involving minor surgery in general
practice, the author is in the process of developing a new RCT which compares the standard

management of sebaceous cysts with the ‘punch excision technique’.
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nurse ! Henwig Drobetz, staff arthopasdic surgeon, ® Robert Gluer, medical student” Carl Lisec, surgical

regstrar

ABSTRACT

Objective To detemine the effectiveness of a single
application of topical chloramphenical aintmentin
preventing woundinfection after minor dermatological
SUTEEN.

IDesign Prospedive randamised placeba controlled
dauble blind multicentre trial.

Setting Primany cam in aregional centre in Quesnsland,
Australia.

Partcipants 972 minar surgery patiens.

Inierventions A single topical dose of chloramphenical
(n=488) or pamffin oimment (n=484; placeba).

Main outcome measure Incidence of infection.

Results The incidence of infection inthe chlommphenical
gRup [6.6%; 95% confidence interval 4.9 10 8.8 was
significantly bower than thatin the conirol group (11.0%;
7.20015. 1) P=0.010). Theabsolute reduction in infection
rale was 4.4%, the relative reduction was 40%, and the
relative sk of wound infection in the coniral groupwas
1.7 (95%confidence interal 1.1 0o 2.5) times higherthan
inthe interdention group. The number ne eded toiresi was
1.8

Conclusion Application of a single dose of topical
chiaramphenical 1o high dsk sutured wounds afierminar
sungesy produces a moderate absalute reduction in
infection mie that is statistically but not clinically
significant.

Trial registration Cument Contralled Triaks

ISRCTN7 3223053,

INTRODUCTION

Chloromycelin cintmeni consiss of 10 mgdg of
chloramplenicol in plutbase I0W amd soft whie
and boguid paralffin.'® Clloramphenicol has a broad
specirum of activity against Gram posifive axd Gram
negalive bacteria, rickeltsia, and Chlzmydia® Clilor
Im].'l]'lu'n-m] piniment is indicated for reatment of
bacterial M‘r'ulcﬁ\'iil..h.l.l little evichanos axists for ik
efectivensms in prophylaxis or trestment of wound

infection. Despite this, it s regulirly wed in e
ot che its madn i cation. Before our study, several of
the investigabing general practitioners had applied il to
sutured wounds & prophylaxs spans wound infec
Gon. Asurvey of UK plasti caurgeons reported dat 6%
wied chloramphenicol eve cintment in her practics,
minly s prophylaxs againstinfction. The cintment
Tisas Boemeems s ol s vy el o v T e o ihe nail
bed® A comprehensive Medline searchfoundonly one
oiller study relating 1o de use of topical diloranmphe
micol oiniment on wounds, his study investigated (he
application of chloramplenico] cintment Lo woumds
afler }|:i].1 ﬂ.'].‘lh.ﬂ:l‘nt‘:lﬂ.‘ The incddence of wound
infection m e interven Gon group was reduced W 5
%), but the sample szoe was small and the results wene
nol statistically significant.

Topical ocular il oramphenicolis widel yusedinile
United Kingdom amed Australia for the treatment of
conjunclivits, but & very rarely prescnbed for his
indication in e Uniled Stakea” Some controversy
previoudly exised about the lmk between aplastc
ansemia and topical ooular chloramphenicol, on ihe
beagis of & small nunmiber of dngle cae reponts” butlwe
intermational cae-control dudies provided no support
for this sssociation. Alhough e msociation betwesn
ecular chiloramphenico] and aplastic ansenta cannol
be excluded, the sk & les tam one in 2 million per
treatment course® No mcdences of aplastic amemia
afler dermatological appliation have bemn reported,
Je:].u'h w:ille:].m:ll s,

A previous study of wound infection aller minor
surgery involving general practilioners in Mackay,
Qusensland, showed an overall inddence of wound
infection of 8.6%.°'0 This incidence was higher than
expecied on ihe basis of the published resulis of a
similar Ausiralian general practios cobort {1.9% |, askin
cancer chinic cobort|1.5%), and a Europesn dermaiol-
ogy chinic cobort (20)."" The acceptable rate of
infection after clean minor surgery is suggesied io be

mge 1af &



Diagnosis of skin lesions, C Heal

144
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B s of artsaptics A it e ol andiseptcs

Fig 1| Study protocal for paients

less theamy 5%."*" The low risk of infection afler olean
surgery means thal studies of more than 1(00
procedures pometmes many more] e needed,
undder normal croumatances, lo detect a reduction m
infection from an intervention with stalistical
confidence " Becamseol the high inciden ceolinfection
in our patiend cohor, and a high minor surgery
workload™ we decided ko use the increased capacity
b investigatea sratkegy bo reducs the mfecticn rae. In
this trial, we sought o establish the efectiveness of
topical chloramphenicel simiment in preventing
wound infection afier dermaiological surgery. We
used (he Chloromyestin brand of chloramplenics]
vintment apphied s 2 simgle dose postoperatively, wil
paraflin cimtment & placebo control.

METHODS
This wasa randomised controlled d ouble Blind mult-
cenire irial imvol ving pati ents presen g for minor skin
ENCTONS.

Setting and parficipants
We did the study in Uhres privale general practices
Mackay, Queernsland, between June 2007 and March
2008, One of the participating practics conssed of
one general practitioner working in an “open acces™
degignated skin cancer chime. Fifleen doctors working
in the three practicss recnuied between one and 200
ptients each.

We purposely selected dhe general practilioners =
waorking al praciices thal had previously successfully
wﬁﬁpﬂﬂ]inlw@ﬂwﬂi}vﬂjﬂi‘ﬁlﬂﬂ

1. Skin pee paration—nanmal saline or chioh exidine

2. Ususl steribe technigue [standand precautions), including Serile gloves

3. Local ansesthetic (ype and valume recorded)

& Sutune e dal—mgon [size remaled)

5. Dressing iype—melolin and tape

. Mo antibiatics, eithertopical or aral i sequised, ar already pee scribed, exclude fram
study); no topical antisepfics, such a5 betadine oralmhal; no aniisepfic washes ar

redicated saaps

7. Removal of sutusesadcording 1o body sibe: back—10 deys; all ather sites—seven days

page 2 of &

nurses inviled conseculive palients presenting for
minor skin excisions © take part in the trial. The
nurses collected demographic information on all
patients, as well as dinical infformationon the presence
of diabeles or any ober predelermined mportant
medical conditions. They used a body sile map o
define the excisonsite. Al heendof the sudy weasked
the praciice nurses Lo re-sxamine computer records i
£l i vy ey lnts, T primsec peal reserare her visited
[ i puatin g general prac it oners and pracice nunses
e provide raming and ensure (hat recording wa
sandardised.

Evgiity crieria
All patients presending & a particpating general
pracutioner for “miner skin excson” from all body
aites were eligible Lo particpate in e sudy. Skin (laps
and twolayer procedunes were recorded and incuded.
We excluded patients whe were already taking oral
antibioties, for whom oral or lopical antibioics were
dimically indicated mmedistely posioperatively, or
who were on immrnn cauppressve dnigs. Other excu-
sion crileris were excgon of sebaceous cyat, history of
allergy o any of the ingredients of Clloromycetin
cintment, and personal or fmily hislory of aplastic

Surgical wound management protoaml

We ran a workshop for perticipating general practi-
tioners to develop guidelines Lo ensume that excisions
were managed in a standardised manner. We were
unsble b reach consenmus sbout skin prepamtions, so
normal salin ewas usedal one centre and chl oth exddine
al two cenires. The procedure shown m box | was

ggread.

Intervention

We could not get information sbout dhe exact
proportons of the constiluenis of the base of Chlor-
omycelin emiment from the manufscurer. The
priscipal mvestigator visited a compournding plarma-
aal o develop a dose mateh Lo the wlide of the
Clloromycetin ointment by usng 2 mixture of sofl
while and liquid paraffin, prepared sngle doses of the
ciniment in sterile jars, and stored them in a
refrigerator. Immediaely afler suluring, the doclor
applied eilher parallin einiment or chloramphenicol
cintment (o the mbred wounds by using slerile
forceps. Sufficient ointment was applied o cover the
murface of fhe wound,

Fecnutment, randomisation, and blinding

We used compuler generaled random numbers and
opaque sealed envelopes lo randomise patents. Only
the principal investigaior was avare of the identity of
the coded cintments. The practice nurses enrolled
patients and sagned partcpants & ther groups. All
e ticipating patients received wrillen instructions on
postoperative wound care. Both groups were asked

EM | TMLME ARST | bimj.com
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take their dresing off afler 24 hours and Lo avodd the
using antseptics (g 1.

Clinlcal outomes

The practics nurse or the doclor msemed wounds for
infection on the agreed day of removal of sulures or
sooner il the patient re-presented with a perosived
infection. Practice nurses and doclors msmsing oul-
i:ome wereblindedio the allocation of intervent on and
control groups. We adapled our definition of wound
infedtion from samdadied surveillance oriteria for
defining superficial surgical sl infections developed
byihe Centre for Disease Control ‘s Nationa] Nesoco-
mial Infection Surveillance System fbox 2].'° Weabo
developed our own wound seale, afler reviewing
several existing scales in the emure™ n order 1o
improve rigour. This wound scale differentisted no
infection or eryihema, sitch sbaces:; less than | am
erythema from de wound margin; greater than | em
erythema from the wound margin, and deep infection
orsysemic symploms. The primary researcher briefed
all participating dockors andnurses on the definition of
infection and alse gave them writien inkrmation. We
asked practice nunies Lo swab any dischangng infec-
lions Lo mvestigsle any pallern of anlimicrobial
regElanee.

Sample size

W caleulsted sample gize on the basis of our previous
study, which showed an mfection rate of 8.6%.° O e
basis of a projecied infection raie of 1%, we deaded
et s albsolwie dag rease i i dencsol infection of P
would be dincally sgnificant. To come to this
conchsion with satisical confidence—a power in
excess of B0% and a sgnificance level of (.05—we
nesdeda lolal of 473 patients in (he inlervenon group
and 473 patients in the control group.

Statistical analysk

W basecdall analysis on the intention o reat principle.
Depending on the dstribution, we describe numerical
dlala as mean vale ad dandard deviation or median
value and interquartile range. We present parcentages
with 95%confidenc einterval. Because the sample was
recrudbed dirough 15 different general praciitionersand
outesme might be more similar for patients from one
medical profesionsl chstening than romaeveral, we
adjusied confidence intervals and P vahies for il
chuster sampling approsch. Participating doclors were
the primary sarpling unil, and we apphied the survey

Bax 2 Definition of sumical site inlection

+ Infection must be within 30 days of excision

» Pusubent dischame fom the wound must be present, or
The gen eral pracitioner mus! disgnose a wound infedian, o
The general pracfitiones preseribes anfibiafics

» Siich abscess mustnot be counted as an infection

EM|| OBLME ARST | by com

Fatis !lﬂl-tﬂl-ltﬂﬂ' petticed e 2]
f |
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Rl Mg icol e 505 Faceke jpasafin] =505
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Fig2 | Rowchart of enrolment, randomisaSon, and fol low up of
patents. *See table 1 for rexsons for exchusions

oommanands of Slala [release §). We considered Pyalues
less tham (L0510 be statistically sgnificant.

RESILTS

Practice and study chamdenistics

Of the total of 1246 patients who atended for skin
exciions during he perod from June 2000 1 March
2008, 232 pabients were excuded fiable 1). Of the
remaining 1014 patients, 500 were ramdonised Lo the
intervention chloramphenicel] group and 505 (o the
placebo (paraffin group. A toal of 42 patients were
eventually kst ko follow-up because they had their
subires removed ehewhere. Follow up was completed
in 072 {05.9%)| randomised patients (fig 2]

Comparisons at baseline

Large diffe rences excisted betwoen e mbervention amd
the comirel groups sl baselme (lable 2). In the
intervention group, 71.7% of patients were dizgnosed
wilth non-melapoma skin cmoer or solar keraloss
compared with §5.1%in the conirel group.

Incidence of Infections

Infesction oourred in 85 (8.7%)] of the 972 excgons.
The incidence of mfection in the chloramplenicol
group {6.6%; 9% confidence nterval 4.9 (o 8.8) was
significantly lower thom the incidence in the condrol
group (110%; 79 1o 15.1) (P=000); sdjusted for
cluster sampling). The relative risk ofinfection was L7
times higher i the control group compared with the
intervention group (able 3. The number needed to
tresl (number of wounds ireated for each infection
prevened| was 228 (48821 4).

We found no sgnificant difference m e wound
score between the control and intervention groups
(P=).253), al hough 5.5% of patients showed erythena
greater han | aninde intervention group compared
with 9. 1% of patients in the contrel group jable 3]
Wound swabs were done for 24 of (he 85 infertions.
These revealed Staphfocorus aurms infections that
were resstant 1o benzylpenialln bul sensitive Lo all
oller antibiotics m 22 cases. In one case, addilional
resistance bo erythromycin but sensitivity to all other
antibdotics was noled. In amober case, Praudbmondr

mge 3aof &
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Table 1|Rexsons for excusion from study

Raasans W (%) paiants (m=133)
Patient dacling & particpation 139(80
Pafienton oral anbdogics L

Dechr didnottaliow shdy passscal 03
Hisgaryof allagyte Casmweatin A

Pafient did nof plan to bum for emovalof s shans 123

Shave bingsy dont HE]

Patint o immangsugpee e diug ITE
Patingwish inficted seba oot oyt 104

amugnma was cultivated from e wound. These kst
iwo swabs were laken from patients in the contnol

group.

DISCUSSION
The results of s shudy suggest thal a single dose of
topical chloramphenicel o sulured wounds cm
a relative reduction i infection rate of about
4%, The absoluwie reduction was 4.4%, whichlell short
of pur pre-detenmined reduction for o mical relevance
(5%], so this was ementially a negative idal The
incidence of infection in our control group (11%) i
much higher than reported in the published literature

Table 2| Baseline comparisons of intervenSan (¢ hloramp heical) and control {parafin) gmups
Values am numbes (percentages) unless sated otherwise

P At o i rErAAGA JrupA=48E) Conmolgraup (E4E4)
Pafisnts
Muaan (ED)age (years) $85(BN SR075
Mai 164 54.5) JET(51)
Smidng s tae
M smaioed 192 (EL.1) TERAET (8L
Esgmaos 10913 A 4ET(IT4)
[T 21 {88.8) FEET (15T
Diak«tes iz 37(7E) SO 4E3 {10.4)
With m edica | condition® TR (165) B&ATS (124)
Lusinns
By 5t
Mok and face 166( 3.0 152(H.4)
_ Ui e mities 13#(38.5) 140155
Trank 108 1.1) 1A 1)
Lol @SN IS TE(I54) 015
Histdogy:
Malanzma and naed &4 (1300 ELTh ]
M- MEIT S Camo and AN FRES)
PR
Qe T FE{HE
Prooedone
Maan (50 length of excisiaa ymm) TR BE) (s
Madian {t equatile angs) Noof i E(T3
days il ramovalof st
Witk flap 1an o
Wit Dwe el pracedune &0 PRt

Rl olatactive pulmena sy divante 2 i8], aspidn o dopldigaal fn=0 20, ol ey =), contimeus
i ) At (R, el (A=A, B il i dia ik (AT, P ipRanal vk cula F didad e (AR, aAd
cum Al caAar Azl

ki el o By ol ot e o, e ot o v Do e B v el el OB S,
apidamml ot wat, and dem s
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looking st similar cohoris " The miervention thus
may nol produce 2 worlwhile shaohute reduction m
infection i low risk seltings where misction rates are
dlready low, the number needed lo real in these
circumstanos would be muchligher than our figure of
228

Limitations
The study had several hmitations. Various character-
istics influence the ocourrence of infections; although
we recorded mformation on as many varisbles =
posable, ensuring i iihe baseline dala were compar-
able proved dificull. For example, insdequale daia
were recorded on sulure sise and occupation, so we
could not compare these faclors. In addition, the
prevalencs of dinbetes and of ofier medically mpor-
tal conditions was probably under-recorded, and
power Loanal yse these subgroups was limile d. Surgical
training and lechnique of the general practiioners
imolved is a polential confounder fat would be
difficull to quantily and was nol recorded . However,
we adusied the satislical analyss oo the dusier
sampling, taking the dockor & the primary sampling
urt The type of skin preparation used by the three
participating practices differed, bul we found no
iously published evidence Ul s makes any
difference ko infection s A lotal of 42 partic panis
wiere: loat b ellow-up. Hall 21 participant who were
lost to follow-up in the miervention group had
developed an infection, ihe mates of nfection in bodh
groups would have been similar {10.4% and 110%);
however, we believe dail this scensrio is exiremely
unlkely.

Deagnoss of mfection—even when guidelnes are
used—ia stll subjective, and mier-observer and mira-
observervarialion may oocur™ The definilion weused
i the most widel y implemented standard delinition of
wound infection,® and by developing our own wound
mse s ntacale we hopedio reduce the mubjectivity of
dhiggnoais of infection. We have no evidence Lo support
the inira-practice and inter-practics reproducibility of
measuremnent and reconding procedures.

The study dicl not honve anarm im which no cintment
wis apphied, 5o we do nol know il the cintment il
Yead amy pro-infective or anti-infective properties. The
ointment base of Chloromycetin consiat of a mixture
of soft white paraffin, bguid paraffn, and platibase
J0W, whic hisa plasicied hydrocarbon gl consisting
of 95% mineral ol and 5% polyethylene glyeol. We
could not get information sboutihe exact proportions
of these consituents from the mamifacurer Cur
placebo oiniment consisted of 50% soft white paraifin
and 50% liquid paraffin and was nol compleiely
identical to e omniment e of Chloromyestin & i
ki ned comtan plastibase IV, We cannol delermine
if this substancs has an efect on infection, although we
think that this i unlikely. Our irial used cnly 2 sngle
doaeof chiloramphemnicol ointment. We have no reason
Lo surmise that repeated doses might lead to a greater
reduction m infecion mate.
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Table 3 |Inddence of wound infecBons in intervention [chloramphenical) and contml (parafin) groups

W@ It PG grup (1= 435) Canral grup =43y Combinad resolts =572
Moofinfections ) 53 5
Incitience ofinfation £E% 11.0% T
Rkt fisi (95% 0) ofinfecgion 1 patmence ot ey 1711 215 s
Wiz Soone (=447 (=433) n=¥m)
- 14 (1% 14199 18 (15%)
41 cm anama £7{13.5) £1118% 119 113
+1 om anama 17 55 HEAR 71 {F3%)
Ma= agpliakie
Generdizabity antimicrobial sctivity and ressamce kave been exam-
Some lmils o genershisng (hese findings ecist. The  ined for other antibistic cinments.™™ However, no
populstion of Mackay isdightly older (om the general  evidence exiss, over firee decades of exlensive use
Australian populstion and has a lower medianhouse-  worldwide, to show thel, with the exceplion of

hold income ™ Mackayisa provindal lewn in iropical
North Qeensland. The dimate i hotandbumid, with
a mesm daily madmum e aire ranging between
24.2%C and 30°C during e surmer months and a
relative humidity of 75-70%. These tropical condi-
tions could increase sweal production ad produce
damp dressings, which might reduce the effectivenes
of wound dremings = a polential bamier againsi
exogenous bacteria ®™ This would make wounds
more prone Lo infection in & tropical envinonment, 5o
the results may nol necesanly be generaluable 1o a
temperate cimate, although no published evidence
shows dhat heat and bumidity merese mlsction rale.
This might also explain why cur infection raies wers
Tigher then suggesied by previcus data from emperate
chmpiss, '

Antiotic use

Some concern exisls about the overuse of lopical
antibiodics resul bing in antibictic ressance. Brifish and
Australian guidelmes suggest dhat use of topical anti-
bicstics should be restricted becmse of e capacty of
meal Lopical dnigs © select regsa mico-orgam B
and bo cause genmitisation. The guidelines also suggest
that aniimicrobiak recommended for topical use
should be selected from clases notin use for sysemic
ireatment. *F A contrary argument s thal the
polential for antimicrobial redsance with topical
antibiotics is sctually lower tem with systemic anti-
biotics because of the kigher loal concentration
achieved by topical delivery.®™ Pallerns of

WHAT IS5 ALREADY KNOWM ON THIS TOPIC

capatity

wiaund inlection

A sumey of UK plastic surgean s showed Lhat 66% use chlaram phenicol aintment in same
A s sl pilod Sody dug pesed thal ¢ hlomm phenical aintment might red uce the incidence of

Mo pulblished $tudies have been done in & phmany cae seifing

WHAT THIS STUDY ADDS

by 4P

Aging eapplication o Mapica lchiommphenica [l high ek sutured woundsmduded inleclion
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mupireemn, lopical ambbiotic adminisersd on am
bt enst b contribute Lo any emerging resstane:
patem™ Chloramphenicol eve drops have been
shown o be effective in the ieabtment of melicln
resigtant Slaphplococcus awresr ocular surface
infeciions M

Some concern also exisls aboul the incdence of
allergic comtsct dermatitis with use of topical ant-
Edotics. For topical neomycn, this hasbeenshown lobe
ashighas 11% in a population referred for diagnostic
pakch testing ™ However, some evidence shows dhat
e rpcichern e o Whis resselion @ as low & 1% wihben e
ointment is used in the general populstion™ The
reaction is much more common among patients
previsusly exposed b neomycin ointment™ Contacl
allergy how been reporied with the use of chl oranphie-
micol ointment, bul the madence & thought to be
low. ™™ Although any connection between (he use of
topical chloramphenicol amd aplstic ansemia is
unlikely,”™ our dudy was not ke enough to fully
ames the risk m (s selling.

Artibiedie prophiylacds s probably preseribed exees-
sively or inappropriaely for dermatological surgery
and is i be best reserved for patients sl high
rigk. "™ No dala are avalable on the cument
prescribing habils of Australian general pracibonen
regarding oral or lopical avtibiobc prophylais for
minor excisions. Alihough no evidence i available on
wht reduction in the rate of infection we might
remonably expect from e use of oral prophylacte
antibdodics for minor excision s, some evidenoe shows a
50% reduction in risk of infection when perioperative
oral am tibiodic prophylasis is used after clemn surgery.
A similar reduclion in infection rate from asingle dose
of topical antibiodic, s in this study, may encouragea
reduction in the use of oral antibiobic.

The decision lo prescribe antibiotic prophylods &
complicated, m addilion to efficacy, the mtibiotic
oosls, advene efech, awd reslames should be taken
intoacesunt. However, n some droumstancss, lopdcal
delivery of atibiotic may be preferable to systemic
adminigration™ The remlis of this sudy could
encourage the judicial use of topical antibiotics after
minor skin surgery. However, lopical
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chloramphenicol would be unbkely o produce a
worlhwhile absolule reducion i mfecion rales m
low risk settings in developed countries Fumure
researeh could explore the poaabdity Ut mportant
reductions may be seen in kigher rsk wounds or in
TNOTE resuToe poor selfings.

Conclusion

This study suggests that application ofa sngle dose of
topical chloramphenicel to ligh rsk sutired wounds
afler minor surgery produces a moderste sbsolue
reduction in nfection rate.
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Minor skin excisions in general S
practice in North Queensland

MBChE, DRADDE, FRACTE
& Sanior Lecturer, Genaral
Practice and Aural Madicin,

Jamas Cock University,

Ougeraland. clara heak@iu.

adu.al

Patra Buatinar

OBJECTIVE Mz, PO, is Senior Lacturar,
. . . PR . " . Wk, A A

To describa the de!mugraphms.nf patllants prasanting with skin canca.r 1J:|I genaral practitionars in rural North Pubii: Haalth and Tropica
(ueenzland, the sites from which skin cancers are remaved, and thair histology. Madicing, James Cak
METHODS Irbsersity, Quaansland.
Data was raconded from 1247 consecutive patients who attended for minor kin lasion excisions. Baverly Raasch
MBBE, PhD, FRACGR is

RESULTS - ) ) - ) Aasociate Profassor, James
[lose to half (46.7%) of lesions excised were skin cancers, We excised more squamous call carcinomas than bazal cell ok University, Queansland,

carcinomas ((L74:1). Our number needed o frast (benign or dysplastic nasvi axcized par melanoma) was 8.4, Mean age
for axcision of melanoma, basal call carcinoma and squamaus cell carcinoma was 55, 609 and 63.8 years raspectivaly.
Ralativa tumour dansity was greatest in the face, scalp and neck region for all skin cancars,

Shaldon Browning
MBBE, DRALDE, FACGE,
DipDerm, is a genaral
DISCUSSION practitioner, Mackay,
In this sample of Mackay GPs, thare was avery high yield of skin cancers from all excisions. We could consider Hueaneln,
lmwering our thrashold for excizion of pigmentad lesians.
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EPIDEMIOLOGY AND HEALTH SERVICES RESEARCH B]D British Journal of Dermatology

Accuracy of clinical diagnosis of skin lesions
C.F. Heal,* B.A. Raasch,*f P.G. Buettner* and D. Weedon?

*5kin Cancer Research Grosp within the Nond Quermdod Cenire b Cancer Besearch, Schood of Mediciee and Shool of Peblic Health, Tropical Medk ke and
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Clinical trial
Agreement between histological diagnosis of skin lesions by
histopathologists and a dermato-histopathologist

Clare F. Heal®, FRACGP, MPHTM, David Weedon®, A0, MD, FRCPA, Beverly A. Raasch™?,
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APPENDIX 9.
CONSENT FORM AND
PATIENT INFORMATION SHEET

School: James Cook University School of Medicine

Project: Topical Chloromycetin ointment to sutured wounds

Chief Investigator: Dr Clare Heal

Contact Detail: James Cook University, Mackay Base Hospital, Q4740
Tel 49686630

Ethics Officer Contact detail: Tina Langford Tel 47814342

PATIENT INFORMATION SHEET

We would like to invite you to take part in a research study being conducted by your

General Practitioner under the supervision of the James Cook University.

DO YOU NEED TO TAKE PART?

Before telling you anything about the study we need to make it clear that you do not need to take part unless
you want to. Whether you decide to participate or not will make no difference to the care you receive as a
patient at the practice.

If vou do not wish to take part simply inform your doctor or nurse.

There will be no additional cost to you if you are happy to participate
GENERAL INFORMATION ABOUT THE STUDY
The aim of the study is to determine whether applying antibiotic ointment makes any

difference to the chance of getting an infection.
IF YOU TAKE PART

If you decide to take part in the study you will be randomly assigned to one of two

groups.

TOPICAL ANTIBIOTIC GROUP

You will receive a single application of an antibiotic ointment after your wound

has been sutured. Please keep your wound dry and covered for 24hrs. After

24hrs take your dressing off and shower or bathe as normal. If the wound

becomes hot, swollen or red, return to your doctor to have the wound checked.

CONTROL GROUP

You will receive a single application of Vaseline ointment after your wound has
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been sutured. Please keep vour dressing covered and dry for the first 24hrs.

After 24hrs you may take your dressing off and shower or bathe as normal. If the

wound becomes hot, swollen or red, return to your doctor to have your wound

checked

If you have any concerns you can discuss these with your doctor. Your doctor will also
ask you to sign the consent form.
WILL THE INFORMATION BE CONFIDENTIAL?

All the information collected during the study will be confidential. Only your GP and the
study investigators will know that the information is related to you.
WHAT IF | GET A WOUND INFECTION?

Wound infections occur in around 5-20% of skin excisions, so there is a chance that

you will get an infection, whether you have topical antibiotics or not. If you notice that
your wound has become infected, we would like you to see your GP straight away. You
will also be asked to attend your GP after a suitable period of time to have your sutures
removed. If at this point the wound is infected, it will be treated like any other infection,
possibly with antibiotic tablets.

POSSIBLE RISKS, DISCOMFORTS, BENEFITS

There is a very small possibility of having a local allergy to the antibiotic ointment. This

would not be serious and could be treated with a different ointment.

There may be a tiny risk of developing life-threatening anaemia when Chloromycetin
ointment is applied to the eye, however if is thought to completely safe in a single dose
applied to the skin.

Hopefully the results of this study will show if antibiotic ointment can help to prevent

infection after minor skin surgery.

INFORMED CONSENT FORM

School: James Cook University School of Medicine

Project: Topical Chloromycetin to sutured wounds

Chief Investigator: Dr Clare Heal

Contact Detail: James Cook University, Mackay Base Hospital, Q4740
Tel 49686630

Description:

This study involves being randomly assigned to a group where either antibiotic

ointment will be applied to your wound, or no ointment will be applied (our
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current normal management) The wound will be reassessed when you come
back for removal of sutures, so there is no extra time commitment involved. The
outcomes of this study will be used to improve the way wounds are managed by
GPs in Mackay. The results of the study may be used for a publication, but all
information will be kept confidential.

CONSENT
The aims of this study have been clearly explained to me and | understand what is wanted of me. |

know that taking part in this study is voluntary and | am aware that | can stop taking part in it at any

time and may refuse to answer any questions.

I understand that any information | give will be kept strictly confidential and that no names

will be used to identify me with this study without my approval.

Name: (printed)

Signature: Date:
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Wound Care Project- Data Collection Sheet. Please record patients included in trial
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TOTAL
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BODY SITE MAPBODY SITES

1) Anterior arm 7) Anterior thigh 13) Torso posterior
2) Posterior arm 8) Posterior thigh 14) Neck
3) Anterior forearm 9) Anterior leg 15) Scalp
4) Posterior forearm 10) Posterior leg 16) Face
5) Back hand 11) Foot 17) Nose
6) Palm hand 12)Torso anterior 18) Ear
19) Lip

Punvt Scruine 20

s fimnaads N GoDu. Amb. (ameNLa.
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APPENDIX 12.
EXCISION PROTOCOL

EXCISION PROTOCOL
1)  Skin prep — N Saline

2) Usual aseptic technique, including sterile gloves

3) Nylon sutures

4) Local anaesthetic — 1% lignocaine with adrenaline

5) Dressing — Melolin and tape, Primapore, Cutiplast ® or Cosmopor, (not tegaderm,
hydrofilm or waterproof dressing)

6) No other topical antiseptic or antibiotic

INCLUSION CRITERIA

All sutured wounds:

e Patients presenting for excision of a minor skin lesion

e All body sites including face

e Diabetes, Anaemia, PVD, malignancy (but record chronic disease)

e Flap/2 level procedure

e Multiple excisions on same date (give each excision separate number)
e Excisions on same patient on different dates

e Lacerations

e Sutured punch or shave biopsies

e Excision of sebaceous cyst

EXCLUSION CRITERIA

¢ Incision and drainage of infected sebaceous cyst

e Immunosuppressive drugs

e Already taking oral antibiotics

e Oral/topical abs clinically indicated postoperatatively
e Personal/Family History of Aplastic anaemia

¢ Non-sutured biopsies, steristripped skin tears

e Allergy to any ingredients of Chloromycetin ointment



Diagnosis of skin lesions, C Heal

184

DIAGOSIS OF INFECTION
1)  Within 30 days of excision

2) a) Purulent discharge from wound or
b) Doctor diagnosis infection or commences antibiotics

3) Stitch abscess does not count as infection

AND
0- noinfection 3- Erythema >2cm
1- Stitch abscess 4- Deep infection/ Systemic symptoms

2- Erythema <2cm

BODY SITE CATEGORIES (see body map)

1)Anterior arm 7)Anterior thigh12)Anterior torso
2)Posterior arm 8)Posterior thigh 13Posterior torso
3)Anterior forearm 9)Anterior leg 14)Neck
4)Posterior forearm 10)Posterior leg 15)Scalp
5)Back hand 11)Foot 16)Face

6)Palm hand

TEA

Tea cup years
average number of cups per day/ number of years consumed for

eg 5/10 = 5 cups of tea per day for 10 years

HISTOLOGY

1)MM- Malignant melanoma
2)BCC- Basal Cell Carcinoma
3)SCC- Squamous Cell Carcinoma
4)BN- Benign naevus

5)DN- Dysplastic naevus

6)SK- Solar keratosis

7)SW- Seborrhoic keratosis
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8)Other (write in)

11)RMM- re-excision malignant melanoma
12)RBCC- re-excision Basal Cell Carcinoma
13)RSCC- re-excision Squamous Cell Carcinoma

MEDICAL CONDITIONS TO RECORD

Anaemia

Peripheral vascular disease
Cancer (current)

Oral steroids

Continuous inhaled steroids
Oral warfarin

Aspirin or clopidogrel
Ischaemic Heart Disease
COPD

SMOKING

Yes/No/Ex
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APPENDIX 13.
STUDY PROTOCOL

Dr Clare Heal — Study Protocol

1. PROJECT INFORMATION

1.1 Project Outline

Aim
To determine whether the application of topical chloramphenicol ointment
(Chloromycetin) to sutured wounds reduces the incidence of wound infection following

minor surgery.

Background / Literature review:

A previous study of wound infection involving GPs in Mackay, Queensland showed an
overall incidence of wound infection of 8.6%, with infection rates at four general
practice centres of 2.9%, 7.8%, 10.0% and 10.2%.%? This was higher than we expected
from published results in a similar Australian general practice cohort (1.9%)3 and a
similar European dermatology clinic cohort (2%)* . The acceptable rate of infection
following clean minor surgery is 5%>%7- We have consequently decided to investigate a

strategy to reduce this infection rate.

Although some practitioners apply topical antibiotic ointment for infection prophylaxis
following minor excisions, there is little data available regarding the effectiveness of
this treatment. There are several different antibiotic ointments used in clinical practice

including Chloromycetin, neosporin and mupirocin.

Chloromycetin ointment consists of 10mg/g of chloramphenicol, in plastibase 30W and
liquid paraffin.® It is indicated for treatment of bacterial conjunctivitis and there is little
evidence for its effectiveness in prophylaxis or treatment of wound infection. Despite
this, it is regularly used in areas outside its main indication. Several of the investigating
GPs had applied it to sutured wounds as prophylaxis against wound infection. A survey

of UK plastic surgeons reported that 66% used chloramphenicol eye ointment in their
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practice, mainly as prophylaxis against infection.® The ointment has been used as an
adhesive for replacement of the nailbed.’® Comprehensive medline search found only
one study relating to the use of topical Chloromycetin ointment on wounds. This study
investigated the application of Chloromycetin ointment to wounds following hip
replacement.! The incidence of wound infection in the intervention group was reduced

(4% v 8%) but the sample size was small and the results not statistically significant.

Neosporin ointment is also known as triple antibiotic ointment (TAO) in the USA. Each
gram of Neosporin ointment contains polymixin B sulfate 5,000 units, neomycin sulfate
5mg and bacitracin zinc 400units in a paraffin ointment base?. Comprehensive medline
search revealed two randomised studies involving Neosporin ointment. One compared
application of Neosporin, bactracin zinc, silver sulfadiazine and paraffin ointment to
uncomplicated sutured wounds. This concluded that neosporin did reduce the incidence
of infection (4.5%v 6.6%Vv12.1%v17.6%); however the sample size was too small for
the results to be statistically significant.™* A second small pilot study found a similar
rate of wound infection and adverse events between uncomplicated sutured soft tissue
wound treated with Neosporin ointment or mupirocin ointment (4%v 0%).** Neosporin
ointment has been found to be safe, effective and significantly better than simple gauze
dressing alone, in minimising the appearance of scars resulting from clean dermabrasion

wounds.*®

Bactroban ointment contains mupirocin. Interestingly, a recent large Australian study
showed that application of mupirocin ointment prior to application of an occlusive
dressing did not decrease the incidence of wound infection (2.3% intervention v 1.4%

control).1

There is some concern regarding the overuse of topical antibiotics resulting in antibiotic
resistance. Australian guidelines suggest that topical antibiotic use be restricted because
of the capacity of most topical drugs to select resistant micro-organisms and to cause
sensitization. The guidelines also suggest that antimicrobials recommended for topical
use are selected from classes not in use for systemic therapy.!’ Patterns of antimicrobial
activity and resistance have been examined for Neosporin and mupirocin ointment In
one trial, neomycin plus bactracin was associated with the rapid emergence of drug-

resistance organisms whereas topical silver nitrate was not.!® However Neosporin
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ointment has also been shown to have a wider spectrum of antibacterial activity
compared with mupirocin and to be usable against mupirocin resistant Gram-positive
strains. °Chloramphenicol eye drops have been shown to be effective in the treatment
of MRSA ocular surface infections.?°

In one study, antimicrobial treatment including antiseptics and antibiotic ointment were
shown to eradicate bacteria from the skin surface when applied topically. Mupirocin and
Neosporin ointment were also been shown to eradicate bacteria from the multiple
keratinised layers of the stratum corneum and in addition neosporin prevented
repopulation with resident flora.?! There are no similar medline listed studies involving

Chloromycetin ointment.

There is some concern about the incidence of allergic contact dermatitis with topical
neomycin use. This has been shown to be as high as 11% in a population referred for
diagnostic patch testing.?? However there is some evidence that the incidence of this
reaction is as low as 1% when the ointment is used in the general population.?® The
reaction is much more common amongst subjects previously exposed to neomycin
ointment.??Contact allergy has been reported with the use of chloramphenicol ointment

but the incidence is thought to be low.?* %

Neosporin ointment has been available over the counter in the USA since the 1970s,
while it has been confined to a prescription medication in Australia. It ceased to be
available in Australia in Oct 2006, because of non-availability of an ingredient.?,
Topical ocular chloramphenicol is widely used in the UK and Australia for the
treatment of conjunctivitis, but is very rarely prescribed for this indication in the US.?’
There was previously some controversy regarding the link between aplastic anaemia
and topical ocular chloramphenicol, based on a small number of single case reports,?’
however two international case-control studies provided no support to this association.
Although the association between ocular chloramphenicol and aplastic anaemia cannot
be excluded, the risk is less than one million per treatment courses?®. There have been
no incidences of aplastic anamia following dermatological application, despite
widespread use. Because of current accessibility in Australia and lack published data we

decided to study the use of Chloromycetin ointment.
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Our trial seeks to establish the effectiveness of Chloromycetin ointment in preventing

wound infection after dermatological surgery. We intend to apply it as a single dose

post operatively, with sterile paraffin ointment (lacrilube) used as a control. Wound

infections will be swabbed in order to investigate patterns of antimicrobial resistance.
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1.2 Detailed Methodology

Design

Randomised Control Trial involving 1200 patients presenting for excision of minor skin

lesions.

Methods

Our previous study showed an infection rate of 8.6% following minor skin excisions.
Sample size calculations based on a baseline infection rate of 8%, with a 50% reduction
in incidence of infection to 4% being considered to be clinically significant, indicate
that a sample size of 601 will be needed in each of the control and experimental groups.

Practice and study characteristics

It is proposed that 4-6 GPs from around 1-2 practices in the Mackay area participate.
The GPs are to be purposively selected from a larger evidence based medicine group.

Workshops will be held to agree on the design and methods of the trial.

Recruitment, randomisation and blinding

Patients are to be randomised within each participating practice using computer
generated random numbers and opaque sealed envelopes. All patients participating are
to be provided with an information sheet, and will be asked to give signed consent.
They will also be given written instructions regarding post-operative wound care.
Ointment will be placed in numbered sterile vials. The practice nurses will be
responsible for the application of ointment. Only the principle researcher will be aware

of the identity of the ointments.

Inclusion and Exclusion criteria

Inclusion criteria:
All sutured wounds:

Patients presenting to a participating GP for excision of a minor skin lesion.
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All body sites

Lacerations

Sutured biopsies

More than one excision in same patient

Patient presenting for excisions on more than one occasion

Exclusion criteria:

Already taking oral antibiotics

Oral or topical antibiotics clinically indicated immediately postoperatively
Excision of sebaceous cyst

History of allergy to any of ingredients of Chloromycetin ointment.
Personal or family history of aplastic anaemia

Non-sutured biopsies

Steristripped skin tears

Surgical Wound Management Protocol

Skin preparation —Normal saline

Usual sterile technique

1% lignocaine with adrenaline

Suture material — nylon

No antibiotics, either topical or oral- (if required or already prescribed exclude from

study)

Dressing type — melolin and tape

Ointment will be applied with sterile green spatula

Actual advice to patients
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Wound Management

Removal of sutures according to site

Back — 10 days
All other sites — 7 days

Practice nurse or doctor will assess wound for infection on day of ROS, or sooner if

patient re-presents with perceived infection.

Wound infection will be defined according to Surgical Site Infection definition defined
by National Nosocomial Infection Surveillance System (NNIS) from CDC Atlanta,
USA.

A wound swab will be taken from all infected wounds and sent for microscopy, culture

and sensitivity testing.

Or

0= No infection

1= Stitch abscess
2=Redness<lcm
3=Redness>1cm

4=Deep infection/systemic symptoms
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Ethics

The trial has been given ethical approval through the JCU ethics committee. The trial

has been registered.

Data Collection

Data will be collected for 6-9 months from June 2007- March 2008

Date | Patient | DOB | Sex | Site DM | Other Oint | ROS | Histology | Inf | Compliant?
ID (use Y/N | Eg PVD Date Y/N | Y/N
body Anaemia
map)
Data Analysis

Data will be analysed using SPSS.

Data will be analysed by intention-to-treat.

Outcomes and significance

A large GP study giving statistically significant results would be extremely useful,
relevant and practical to everyday General Practice. If antibiotic ointment is found to
significantly reduce infection rate after minor surgery, then the outcome is likely to be
beneficial to the general public and result in reduced infection rates. If application in
antibiotic ointment is found to result in no significantly reduced infection rates then
reduction in the use of antibiotic ointment will reduce antibiotic resistance and potential

allergic reactions.

1.3 Participant welfare particulars

The project would be considered to be experimental category 2 as a basic clinical
assessment of the wound site will be involved

Participants will be selected as detailed above.
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Informed consent will be obtained from the participant prior to testing following
discussion with the General Practitioner.
Results of the project will be available to participants who wish to discuss them with

their GP and this is to be advertised in participating practices when available.

Data will be kept in a locked cabinet in researchers office and destroyed after 10 years.

There will be no payment for participation in the project.
Participants will be able to withdraw from the project at any time.

1.4 Confidentiality

Confidentiality will be ensured by using codes as patient identifiers on data collection

sheets

1.5 Data Retention and Storage

Data will be held for a sufficient length of time to allow reference (10 years)

1.6 Comments

There have been no other ethics applications for this project.

2 Information page

Attached

3 Informed consent form

Attached

4 Letters of approval/support/permission

The project will take place in General Practices in the Mackay region. Each individual
practitioner is responsible for their own workplace and therefore giving permission for

the project to take place by participating.
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5 Questionnaire

No questionnaire will be involved

6 Current First Aid Certificate

Not required

7 Suitability Cards

This research will not involve working with children

8 Health Service District Patients

The patients involved will be private patients of the individual GPs involved, and the

research will not involve the relevant Health Service District.
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CONSORT checklist of items to include when reporting a randomised trial ﬂ

PAPER SECTION Item Description Reported on
And topic Page #
TITLE & ABSTRACT 1 How participants were allocated to interventions (e.g., "random 3
allocation”, "randomised"”, or "randomly assigned").
INTRODUCTION 2 Scientific background and explanation of rationale. 4
Background
METHODS 3 Eligibility criteria for participants and the settings and locations where the 6
Participants data were collected.
Interventions 4 Precise details of the interventions intended for each group and how and 6,7
when they were actually administered.
Objectives 5 Specific objectives and hypotheses. 5
Outcomes 6 Clearly defined primary and secondary outcome measures and, when 7,8
applicable, any methods used to enhance the quality of measurements
(e.g., multiple observations, training of assessors).
Sample size 7 How sample size was determined and, when applicable, explanation of 8

any interim analyses and stopping rules.



http://www.consort-statement.org/examples1.htm
http://www.consort-statement.org/examples2.htm
http://www.consort-statement.org/examples3a.htm
http://www.consort-statement.org/examples3b.htm
http://www.consort-statement.org/examples3b.htm
http://www.consort-statement.org/examples4.htm
http://www.consort-statement.org/examples4.htm
http://www.consort-statement.org/examples5.htm
http://www.consort-statement.org/examples6a.htm
http://www.consort-statement.org/examples6b.htm
http://www.consort-statement.org/examples7a.htm
http://www.consort-statement.org/examples7b.htm
http://www.consort-statement.org/examples7b.htm
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Randomization -- 8 Method used to generate the random allocation sequence, including 7
Sequence generation details of any restrictions (e.g., blocking, stratification)
Randomization -- 9 Method used to implement the random allocation sequence (e.g., 7
Allocation concealment numbered containers or central telephone), clarifying whether the
sequence was concealed until interventions were assigned.
Randomization -- 10 Who generated the allocation sequence, who enrolled participants, and 7
Implementation who assigned participants to their groups.
Blinding (masking) 11 Whether or not participants, those administering the interventions, and 7
those assessing the outcomes were blinded to group assignment. When
relevant, how the success of blinding was evaluated.
Statistical methods 12 Statistical methods used to compare groups for primary outcome(s); 8,9
Methods for additional analyses, such as subgroup analyses and
adjusted analyses.
RESULTS 13 Flow of participants through each stage (a diagram is strongly 10(fig2)
recommended). Specifically, for each group report the numbers of
Participant flow participants randomly assigned, receiving intended treatment,
completing the study protocol, and analyzed for the primary outcome.
Describe protocol deviations from study as planned, together with
reasons.
Recruitment 14 Dates defining the periods of recruitment and follow-up. 5
Baseline data 15 Baseline demographic and clinical characteristics of each group. 11
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http://www.consort-statement.org/examples10.htm
http://www.consort-statement.org/examples11a.htm
http://www.consort-statement.org/examples11a.htm
http://www.consort-statement.org/examples11b.htm
http://www.consort-statement.org/examples12a.htm
http://www.consort-statement.org/examples12b.htm
http://www.consort-statement.org/examples12b.htm
http://www.consort-statement.org/examples13a.htm
http://www.consort-statement.org/examples13b.htm
http://www.consort-statement.org/examples13b.htm
http://www.consort-statement.org/examples13b.htm
http://www.consort-statement.org/examples14.htm
http://www.consort-statement.org/examples15.htm
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Numbers analyzed 16 Number of participants (denominator) in each group included in each 10
analysis and whether the analysis was by "intention-to-treat". State the
results in absolute numbers when feasible (e.g., 10/20, not 50%).

Outcomes and estimation 17 For each primary and secondary outcome, a summary of results for each 12
group, and the estimated effect size and its precision (e.g., 95%
confidence interval).

Ancillary analyses 18 Address multiplicity by reporting any other analyses performed, including N/A
subgroup analyses and adjusted analyses, indicating those pre-specified
and those exploratory.

Adverse events 19 All important adverse events or side effects in each intervention group. N/A
DISCUSSION 20 Interpretation of the results, taking into account study hypotheses, 12, 13,14,
Interpretation sources of potential bias or imprecision and the dangers associated with 15

multiplicity of analyses and outcomes.

Generalizability 21 Generalizability (external validity) of the trial findings. 14

Overall evidence 22 General interpretation of the results in the context of current evidence. 14,15
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http://www.consort-statement.org/examples17.htm
http://www.consort-statement.org/examples17.htm
http://www.consort-statement.org/examples18.htm
http://www.consort-statement.org/examples19.htm
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http://www.consort-statement.org/examples21.htm
http://www.consort-statement.org/examples22.htm
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tissue 'dead’ spaces and hasmatoma formation - also
increasa the risk of infection in otherwise clean cutaneous
surgery.

The ulcerated basal cell carcinoma is at risk of post-operative
wound infection and with the increasing incidence of skin
cancer and cutaneous surgery this should be recognized.
Antibiotic prophylaxis is accepted for contaminated surgery in
other sites - such as the bowel - and is no less important in
these cases,
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performed, generate an eye watering infection rate of 11%.
The authors fail to appreciate that this 5-fold increase of what
would be an acceptable 2% infection rate Is of much greater
clinical importance than the reduction that the topical
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been taken in a primary care setfing.

The reason for this high infection rate and the possible
explanation as to why the topical chloramphenical did not
achieve the desired lowering of infeclion rate could be found
in the skin preparation prior to surgery and not in the
geographical location as alluded to by the authors. It would
appear that many of the patients did not have the skin
decontaminated prior to surgery as normal saline was often
used instead of conventional antiseptic (chlorhexidine,
bethadine or alcohol). It would therefore be of Intarast to
know whether the preoperative skin preparation wers svenly
divided between the research and infection groups and if so
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what further steps the authars suggest to take to investigate
the health risk that the current practice represent.

Competing interests: None declared
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anthiolice. We have shown that patients whose lesion precperatively
had a crusted or ulcerated skin surface were significantly
more likely to develop clinical wound Infections compared to
those with a normal or scaly skin. We included all patients
attending for 1-stage excision biopsy in our dermatology
department, over a 12 month period, who were able to attend
for post-operative follow-ugp.

We categorised patients into groups according to the pre-
operative surface of their skin lesion; i.e. intact or braken
{scaly, crusted or ulcerated), and recorded the patient's age,
sex, diameter of the lesion, use of topical antiblotics, time to
follow-up and experience of the dermatologist excising the
lesion. Overall 174 out of 178 patients completed our study,
with 81 patiznts (479%) having intact skin overying their
lesion. In the 83 patients with broken skin, 45% had scaly
surfaces, 35% crusted, and 19% an ulcerated surface. We
found a significantly increased risk of infection (p<0.05) in
patients whao had either a crusted/ ulcerated skin surfaces
versus intact, or an ulcerated surface versus scaly surface.
Infection risk was not affected by the use of perioperative
topical antibiotics, site of the lesion, closure technigue or
surgeon experience. Staphylococeus aureus was the
causative organism in 90% of infections. Patient age was a
significant risk factor, and older patients were more likely fo
have lesions with a broken skin surface, Qur overall infection
risk was 3.6% in lesions with an intact surface, 12% for scaly
lesions, 18% for crusted lesions and 33% for ulceratad
lesions.

httgferarw bmj.com/cgifelettera 338 an15_1/42812 221212009



Diagnosis of skin lesions, C Heal 203

Is topical Chloramphenicol necessary to reduce

Althaugh topical antibiotics may be beneficial to patients
undergoing minor skin surgery, our exparience highlights the
impartance of controlling for the integrity of skin surface In
such a study. Thus, bacause we cannot be sure that Heal's
two groups shared similar wound infection risk rates, as
judged by their pre-treatment skin surface changes, this
study needs to be repaated controlling for the integrity of
preoperative skin surface.,
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practice (in the UK) of chloramphenicol cintment an
cutaneous wounds, in order to prevent surgical site infection.
There is an impressively honest wound infection rate and a
soundly prospectively designed study to avoid a type I
errord. The treatment and control groups both benefit from
the potential “moist wound environment” from the use of
cintment, which was demonstrated nearly hall a century
agod. Although the main concern, which is alluded to, with
the use of chloramphenicol relates to the risk of aplastic
anaemial. This risk is indeed low, maybe | in 30 to 50,0004,
therefore anly a few clinicians will ever see such a problam in
their lifetimas. The risk of aplastic anaemia is not only dose
related but also idiosyncratic. Death has been reported
following fopical usage, and absorption has been reported
following skin application4, Although these are only case
reports, with such a grave potential consequence
chloramphenicol ointment should be avoided5. Especially
when there are numerous alternatives, such as Polyfax
{which contains polymyxin and bacitracin), that do not have
such fatal risks. Staphylococous aureus and Pseudomonas
were the only izclates in the study, which would be covered
by Palyfax.

In the methodology Heal et al state saline was usad at one
centre and chlorhexidine was used at the other two sites for
the precperative wash. Therefore an analysis of the infection
rates from the different practises would be useful to clarify
any potential difference from this. Although a difference is
unlikely, as a study of 1810 patients demonstrated no
difference between soap and chlorhexidine?, and the

httpefweww b com/egi/eletters/338/jan13 1/a2812 2212009
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Cochrane metanalysis finds no definitive evidence of a
significantly better preoperative wash regimene.

The types of lesions are describad In the study (benign and
malignant) but not their infective potential as to whether the
lesions were ulcerated or open wounds. The type of surgery
correlates well with infection; with clean surgery having a
5.9%, clean contaminated 10.7% and contaminated 24.3%
rates8. An ulcerated Basal cell carcinoma moves the type of
pracedure from clean to a higher category dependent on the
lesion, and a consequent higher likelihood of infection.
Simple manoeuvres can lead to a dramatic decrease in
surgical site infections from 33.3% to 3.7% by ensuring the
decrusting of lesions, use of monofilament sutures, and
meticulous asepsis for minor surgical procedures9. Therefore
greater infection control may be achieved through meticulous
surgical attention and technique, rather than the use of g
potentially fatal (albeit remote) topical antibiotic that has
gltematives,

1. Heal CF, Buettner PG, Cruickshank R, Graham D,
Browning 8, Pendergast J, et al. Does single application of
topical chloramphenicol to high risk sutured wounds reduce
incidence of wound infection after minor surgery?
Prospective randomised placsbo controlled double blind trial,
BNJ 2009;338:a2812.

2. Chung KC, Kalliainen LK, Spilson SV, Walters MR, Kim
HM. The prevalence of negative studies with inadequate
statistical power: an analysis of the plastic surgery literature.
Plast Reconstr Surg 2002;109(1):1-6; discussion 7- 8.

3. Winter GD. Formation of the scab and the rate of
epithelization of superficial wounds in the skin of the young
domestic pig. Mature 1962;193:263-4,

4. Erel E, Platt AJ, Ramakrishnan V. Chloramphenicol use in
plastic surgery. Br J Plast Surg 1999;52(4):326-7.

5. Doona M, Walsh JB. Topical chloramphenical is an
outmoded treatment. BMJ 1998,316{7148):1903.

6. Edwards P3, Lipp A, Holmes A, Preoperative skin
antiseptics for preventing surgical wound infections after
clean surgery. Cochrane Database Syst Rev 2004
(3):CD0D3849,

7. Kalantar-Hormozi AJ, Davami B. No need for precperative

httpe/fararw bmj.com/egileletters/3384an15 1/a2812 22/12/2009
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antiseptics in elective outpatient plastic surgical operations: a
prospective study. Plast Reconstr Surg 2005;116(2):529-31.

8. Twurm-Danso K, Grant C, al-Suleiman 5A, Abdel-Khader
5, al-Awami MS, al-Breiki H, et al. Microbiology of
postopearative wound infection: a prospective study of 1770
wounds. J Hosp Infect 1992;21(1):29-37.

8. Tahir A TO. Reducing infections in cutaneaus oncology
defects reconstructed using skin grafts. Eur J Plast Surg
2005,28:27-31.

Competing interests: None declared

re topical chloramphenicol 15 February 2008

Clare Heal,
Senicr Lecluner
JLT A oey F750,
Paira Bullrer

Sand responaa to
journal:

Re: e lopical chlorarmp
Fenmicol

We would like to thank our colleagues for their interesting
and helpful comments, and would like to address some
issues ralsed in our response below.

We were already aware from previous sfudies (1) that our
infection rate following minor surgery is very high compared
with similar coborts. (2) The reason for this is unclear, but
may be related to our hot and humid environment. (3) Tha
high infection rate was the main reascn for investigating the
effectivenaess of chloramphenical. With a lower infaction rate
a much higher sample size would have been required to
show a relevant difference between groups with statistical
confidence, making such a sfudy almost unfeasible.(4)

Interestingly, the overall incldence of infection in the practice
which used normal saline as skin preparation was 6.5%
(38/550), while it was 11.6% (31/266) and 11.5% (18/156) in
the two practices which used chlorhexidine. However, as
numbers are quite small, and there are several other faciors
involved, we do not think this is of clinical significance. A
Cochrane meta-analysis did not find definitive evidence of a
significantly better preaperative skin preparation. (5)

There are many different potential confounding factors which
may affect infection rate, and it is difficult for any study to
measure all these factors adequately. We did not specifically
record the Integrity of the skin surface or the presance of
ulceration in our study, However the numbers of hasal cell
carcinoma (BCC) and Squamous cell carcinoma (SCC) were
balanced in bath intervention and contral groups at bassline.
Considering the large sample size and meticulous

hitp:/ferww bimj.comicgifeletters/338/en15_1/a2812

F

22009



Diagnosis of skin lesions, C Heal 206

randomisation, we would hope that the presence of
ulceration would be balanced in both groups and therefore
should not affect our findings. In previous secondary data
analysis we found that BCC, SCC, diabetes, and excisions
from the lower limbs to be risk factors for infection. {8)

(1) Heal C, Buettner P, Raasch B, Browning 5, Graham D,
Bidgood R, et al, Can sutures get wet? Prospective
randomised controlled trial of wound management in general
practice. Brit Med J 2008; 332(7549):1053-6.

(2} Dixon Ad, Dixon MP, Askew DA, Wilkinson D. Prospective
study of wound infections in dermatologic surgery in the
absence of prophylactic anfibiotics. Dermatol Surg 2008; 32
(6):B19-26; discussion 26-7.

(3) Mills SJC, Holland DJ, Hardy AE. Operative fiald
contamination by the sweating surgeon. Aust NZ J Surg
2000; 32:826-7,

(4) Platt R. Antibiotic prophylaxis in clean surgery: does it
work? Should it be used if it does? New Horiz 1998; 6(2
Suppl): 553-7,

(5) Edwards PS, Lipp A, Holmes A. Preoperative skin
antiseptics for preventing surgical wound infections after
clean surgery. Cochrane Database Syst Rev 2004
(3):CD003949,

(6) Heal C, Buettner P, Browning 2. Risk factors for wound
infection after minor surgery in general practice. Mad J Aust
2006, 185(5): 255-8.
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EDITORIALS

Antibiotic prophylaxis for minor dermatological

surgery in primary care

|5 usually unnecessarywith good preocperative preparation

Surgical procedures that dismpt the integricy of the
skin predispose the patient to postoperative surgical
site infection. Infecion oocurs after surgery in 1.5-
20% of cases, and in Europe the asociated costs are
around €20bn (£17bn; $25bn) each year’ An increas-
ing amount of minor dermatologcal surgery is being
carried out in primary and secondary healthcare sat-
tings Antibictic prophylacs is widely used in sach
procedures, but how effective is it?

Good qualicy trials imvestigating the uss of antibiotic
prophylacis in minor surgery are lacking, The linked
randoméised controlled mial by Heal and colleagues
assesed the effect of a single prophylactic applicat.on
of torpical chloramphenicol on the incidence of wound
infectons afier clean ménor dermatological aurgery?
The trial invesigated 973 patients treated in primary
care n north Queensland, Australia. The authors found
a statistically significant reducton in infection in the
mreatment growp compared with the concrol group
(5.6% [B5% confidence interval 4.9 to 8.8) o 11% (7.0
to 15.1)). The remiltwas not clinically significant, how-
ever, because the absohite reduction of infecion of
4.4% fell shore of the authors predetermined reduct.on
for cknical ggnificance of 5%.

Most minor dermatclogical surgery in primary
and secondary care is clasified as “clean” (see tahlk).
Most surgical site infections are cansed by contami-
nation of an incigon with micro-organisms from the
patient’s own body curing surgery. The decision to
use prophylaxis depends on the pattent's risk of infiec-
tion (increased as a result of age, obesty, smoking,
immmosupp resson, malnutriton, renal faihwe, and
underlying illness such as diabetes), the conssquences
aof infection, and the risk of harm from the antibiotics.
Concemns also remain about the indiscriménate use of
antibictics and the emergence of antibiotic resistance,
such as that reported from the use of topical necmycin
and mupirocin.

Tiopécal anttbiotics have been widaly used onwounds
that are left to heal by primary closure or secondary
imtenton without much supporting eridence. A ran-
domised conrolled trial of prophylactic topical baci-
macin on minor airgcal wounds found no significant
mducton in surgical site infection, although the inci-
dence of contact allergy was higher in the reatment
group.* Ckher prospective studies of prophylactic topi-
cal antibiotic used in clean surgery have shown only a
modest reduction in sargical site infection.*

Using the correct hand washing technique for at least

two mimites before performing surgery significantly
recluces the bacterial count® Good preoperative anti-
sepsis is probably mere a function of the method rather
than the agentussd (although the National Irstinte for
Health and Clinical Excellence (NICE) recommends
povidoneiodine or chlorhecidine®). Removal of gross
contamination and met.culos cleansing of the inc gon
gite recuce aungical ste infection. Medical saff who sveat
produsely are more Likely o contarninate the sungical ste
than staff who do not” Thismay be relevant to the sudy
from Chueensland.
Rates of surgical site infection reported by practition-
ers experienced in dermatological surgery in specialist
primary care sectings, sach as cancer clinics and dermna-
tology clinics, are low.** However, controversial reailts
from the MiSTIC {minor surgery in the community)
study in the United Kingdom meported that the quality
of minor awrgery carried out by general practitionerswas
“noi as high™ as that carried out in hospital fb hospital
doctors).? If mmbatantiated, thess findings may influence
the rate of awgical site infection.

What constinites a sungical ste nfection? Visual scales
of infiection are not always rebable. In sudieswith mult-
ple investgators, interobeerver differences may be high
The study by Heal and colleagies used the presence of
erythema as one measure of infection. However, pos-
operative erythema is common and may not reflect the
presence of infection. Even when the erythema mpre-
sents bocal infection antbictics may not be necessary.
In one stdy of surgical site infections only 2% were
classified as superficial mppuration, and only 10% of
these needed antihintics," Moreaver, topical antimicrobi-
als such as iodine or shver may be more appropriate for
loeal wiound infection. They act at multiple stes within
the infecting crganism, the risk of resisance is low, and
they are tolerated well by patients

Concerns have been raissd about patients undergo-

ing minor dermatological amgery who have proshetic
Cleanliness states of different types of sargesy
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orthopaedic implants that may become infected, or
those at rigk of developing infective endocarditis. Rec
ommendatons from the Mayo clinic'®—based on guide-
lines from the American Heart Association, Ametican
Dental Association, and the American Academy of
Orrthopasdic Surgeons—no longer recommend antibiotc
prophyleds in clean dermatological argery that does
not imvobve the oral mucosa or infeced skin, Recent
muidelines from NICE and the Scoctish Intercollegiate
Guidelines MNetwork on airgical ste infections

not specifically mentioning minor dermatolog:cal
aargery] aleo state that clean minor sungical procedures
do not warrant antibiotic prophylaccis® '

Infections have been reportedin 1-5% of cases afier
clean surgery.™ The consequences of such infection are
usually minor sa antibictic prophylods in these patients
is not nommally deemed necessary. Clean dermatclogical
aurgical procedures where antibiotic prophylasis may be
needed are thoss imvobving the oral macesa orsites con-
adered to be “dirty,” including the mxilla, groin, edtemal
genitaka, and kower Limba ™

In clean minor sungery metioalous preoperative prep-
aration and aseptic techrique by appropriately raned
pracitoners with access to appropriate facilities will
prevent most surgical ste infections without antibiotic
prophylaxis
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Rapid Responses to:

EDTORIALS: , . " Rapid Responses: Submit & response to
Jaseph E Grey, Brendan Healy, and Keith Harding this article

Antibiotle praphylaxis for minor dermatological surgery In

primary care

BM.J 2009; 338: a2749 [Full texf]
Rapid Responses published:

" Re Antibiotic prophylaxis for minor dermatological surgery in primary care.
Clare Heal (17 January 2009)

" Antibiotic prophylaxis for minor dermatological surgery in primary care
MAZAR R DESSOUKI, CYFRUS (18 January 2009)

"' Does the initial premise reflect Antipodean experience?
Steven Ford (4 February 2009)

Re Antibiotic prophylaxis for minor dermatological Tdarary  w b

surgery in primary care. 2009
Clars Hesl,

e  We read this informative article with great interest and agree
Mackay, 4750 with its conclusions. However we feel we should clarify one

i':::afmm v issue. The authors of this article state that in our study of

Re: Re Antiblotic proph f0pRICal chloramphenicol(1) we use erythema as a measure of

Viaxis for minor dermat  infection. Our primary definition of wound infection was the

:’;f:if“‘ﬂw "PIM standardised surveillance criterla for defining superficial
surgical site infections developed by the Centre for Disease
Control's national nosocomial infection surveillance system
(2). Although definitions of surgical wound infection used in
clinical practice vary, this is the most widely implemented
standard definition available(2). Erythema is not included in
this definition of infection. We agree that the definition of
infection is subjective and subject to intra and inter- observer
variation(3). In order to improve rigour we also developed our
own wound scale, which included erythema, as a secondary
measure. We found that 5.5% of patients showed erythema
larger than 1 cm in the intervention group compared with
9.1% of patients in the control group, however there was no

http:/fwww. bmj.com/cgifeletters/338/janl5_1/a2749 221122009
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; statistical difference in the presence of less than 1em of

' erythema between the two groups. We agree that erythema
does not nacessarily indicate infaction.,Our results and
conclusions are based on our primary definition of infection,
which does not include erythema.

1 Heal CF et al. Does a single dose of topical
chloramphenicol to high risk sutured wounds reduce the
incidence of wound infection after minor surgery. A
prospective, randomized double blind trial. BMJ
2009:338:a2812

2. Mangram AJ, Horan TC, Pearson ML, et al. Guideline for
the prevention of surgical site infection. Infect Control Hosp
Epidemiol 1999; 20:247-278

3. Bruce J, Russell EM, Mollison J, Krukowski ZH. The
guality of measurement of surgical wound infection as the
basis for monitoring: a systematic review. J Hosp Inect
2001;49(2%.99-108

Competing interests: None declared

Antibiotic prophylaxis for minor dermatological 1BJanuary g w A
surgery in primary care 2009 '

MALAR K RESSOUHL, . . . . . T
consulTanT sURsecH  For the prevention of surgical site infections, antibiotics may

TPMH, RAF AKROTIR, . . - .
CYPRUS be indicated for procedures on the lower extremities or grain,
Send 'IE“E'“*““E o for wadge excisions of the lip and ear, skin flaps an the nose,
journal:

Re: Antibiotic prophyla  SKin @rafts, and for patients with extensive inflammatory skin

%is for minor dermatola diS8ase.
gical surgery in primary
care

Competing interests: None declared

Does the initial premise reflect Antipodean AFebruary g A
experience? 2005

Stenvan Ford,

Fetired GP Editor

Haydon Brivge. ME4T GHJ

Send 'rlgs‘m”“w The opening paragraph declares that the prophylactic

journal: G . .

Re; Does tha inhial prs antibiotics in primary care minor surgery are 'widely used', |

misa reflect Antipedea  dispute this,

n experence’? i i . i
In thirty years of minar surgical experience in primary care in

the UK, invalving all areas of the body, from the crown of the
head fo the little toe, | have almost never prescribed
prophylactic systemic antibictics. Exceptions include lesions
that are obviously infected (abscesses), some pre-existing
dermatological problems (psoriasis, dermatoses), female

httprdwww bmj.com/cgi/eletters/338/fanl 5 1/a2749 221272000
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axternal genitals and surgical exploration and removal of
fareign bodies. For the avoidance of doubt - not all wounds
weare sutured.

Some years ago a colleague performed an audit of my work
and noted a 2% infection rate.

Topical application of antibiotics seems to wax and wane in
popularity. Does this reflect each surgical cohort's learning
curve or memory span or, perhaps, some fluctuation in
commensal populations or their pathogenicity?

A wry smile stole over my features whilst reading this tem as
the only legal action against me, so far, related to scarring
after minor surgery. The surgeon for the other side, in
presenting his opinion, started from the a priori assumption
that all primary care surgical wounds are infected - summarily
discounting the contemporaneous documentation to the
contrary.

Ahl Such certainty! Bless!
Yours sincerely
Steven Ford

Competing interests: Thirty vears of primary care minor
surgery experience.
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DERMATOLOGIC SURGERY

Antibiotic prophylaxis in dermatologic surgery:
Advisory statement 2008
Tina I. Wright, MD,* Larry M. Baddour, MD,” Elie F Berbari, MD,” Randall K. Roenigk, MD,*

B Kim Phillips, MD,* M. Amanda Jacobs, MD,* and Clark €. Otley, MD*
Rochester, Minnesola
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Research

Can sutures get wet? Prospective randomised controlled trial of
wound management in general practice
Clare Heal, Petra Buettner, Beverly Raasch, Sheldon Browning, David Graham, Rachel Bidgood, Margaret Camphell,

Robert Cruskshank

Abstract

Onjective To compare standard management of keeping
woumndds dry and covered with allowing wounds to be uncovered
and wel in the first 48 hours after minor skin excision
Prospective, randomised controdied, mubscentre frial
mngimupumufuﬂﬂmnm
Sﬂingl’mnar} AATE in regional centre, (ueensiand, Ausiratia
aa7 randomised to either keep their
wiound dry and coverad (n= 442 or remove the dressing and
wet the woamnd (n=413).
Resuits The micidence of infieclson m e ierventon group
{B.4%) was not inferion to the mcidence i the control group
(B.09%) (P < (L09). The one sided 95% confidence interval for the
difference of infection rales was = o (U028
Conduosion These results indicate that wounds cn be
uncovered amd allowed to get wet in the first 48 howurs after
LN skifl EXCisson withoul mreasing the incidendce of
mfection.

Introduction

Cusictines for managng surgicl woumnds that are dosed

rilly [ihat is, those with the skin edges re-approcimated at the end
of the procedure) instruo that patsents shoukd keep their wounds
dry amid coveresd fir 2448 hours." Before our study, the four par-
LOpALing geneTal pracces were implementing these qusdelines
and ardvising patients o keep their wounds dry and covered tor
48 hours afier minor excissons. For palients living in the iropics
of North Chseensland, with mireased heat and mumdity, thas rec-
ommenddation is 1 ical and & musance.

Literature o wouml management is Sparse. As regards wet-
mend (keeping wounids dry) with washing with soap and water in
the first 48 hours afer mmor skin eucisions or compared stand-
arl manzgement with early showering afler more major
surgery™ These relatively few published studies suggest that get-
tirgr sutures wet does nad incresse the infecton tate. However,
numbrers of patients studsed have been small, and only one pre-
vius stuidy was randomised. No previous studies have been done
in the general practice setling,

As regards unoovering sutures, some evidence shows that no
difference exsts i the moidence of infection between wounds
left without dressings and thase coverad with a dry dressing in
the early postoperative persod™* Agamn, no previous siubes had
been done in a general practice seliing,

As the twi factors, welting and uncovering, are dsffaoult to

separate in the immediate postoperative period, we decided o

EM] Oriine Firsd bej.mm

assess (hese (aoiors together. We proposed to look at the effiecs
of allow ing patients to uncover and wet their wounds during the
firsi 48 hours after minor skin scision, ypothesising ihal nfec-
Lo Tates would e non-inferior comparad wilh 2 control group
folkowing the dry wounsd management recommenddations.

Methods

Smdydesign o
Ths was a randomised controlled, multicenire i@l imvolving
patsents presenting for minor skin eccisions.

Seting and partiipants |

Sixteen general praciszoners from four in ihe

area, tropecal North Queenstand, Australia (abhede 21° south;
inhabitants of Mackay area approcmatety 72 000) participated.
The general pracitoners were 3 sell seleded group who
atterwied a monthiy evidence based medicine gL, [hata col-
lection inok place from Ooober 2004 to May 2005 We invited
CONSETULve palients presenting for minor skin eodsions b @ke
part i the trial Pracice nurss were fior recmatng
patsents and collactimg data We oollected B INEOTTE-
lion on all patents, as well as chneal infimaton oo te
presence or absence of diabetes or any other important medical
condition (such as peripheral vasoular dsease, anaemaa, o
chironc ohstructive pulmonary disease). We used a body site map
to define excision sites. Al the end of the siudy we asked pracioe
NUrses (0 re-exXammine Computer reconds o Gll m any mssing
Litivers and pracice nurses (o provele ramng and ensure that
recomding was siandardised.

‘We gave all participating patients an mformatson sheet and
asked them o give symed consent. We gave wTillen instructions
on pastoperative wourdd care o patients who consented (o par-
Licipate.

EBlgibility criteria

All patients who presented (o3 partiopating general pracstoner
for “minor skin ecison,” except for skin excisions on the face,
were chgibie 1o parcpate n the study. We eccuded patients
whio were already taking oral antibsotics, for wihom oral or lop-
call antibwotics were chimcally iwbcated immedatety pﬂstﬂpﬂa—
tively, or who were on immunosuppressive drgrs Furth
exclusion Tileria were lacerations, having a fap or o laya-
procedure (tying a “bieeder” dxd nolL cound as wo 1ayer), Scssn
of a sehaceous oyst, and skin excision on the face. We made these
e Clusiis 10 an atempl to standardise the type of wound being
studlied and reduce the number of confounding fadors.
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Surgical wound management prot
A workshop sttmdadhfparunpamggmasll:mmnmm
developed guidelines to ensure that excisions were managed in a
standardised manner. The fiollowing procedure was agreed: skin
preparation (normal sline); usial sterile technique (standard
precautions), incuding sterile gloves; local anaesthetic (bype and
wolume recorded); suture material—nylon (size recorded); no
antibiotics, either or oral (if required, or already
prescrbed, exclude from study), topical antiseptics (a1ch as beta-
dine or alcohol), or antisepic washes or medicates soaps; dress-
ing type—melolin and @pe; removal of sutures, according to site
(back = 10 days, all other sites = seven days).
Intervention
We gave patients oral and written instructions on postoperative
wound ifig 13 We asked the *dry” to leave
the dressing on and keep it dry for the first 48 hours, then to
bathe and undress a5 nommal until the mitureswere taken out. We
asked them to avoid using antseptic washes or soaps

We asked the wet group to take the dressing off within the
first 12 hours and then bathe as normal until the subres were
taken out We felt that patients should leave the argery with a
dressing to absorb immediate bleeding, but we also felt that
defining an exact time to remove the dressing would beunreal s-
tic; we considered “within 12 hours™ to be a reasonable request.
Wi also asked themn to avoid using antiseptic washes and soaps
Clinical outoomes
A practice murse or doctor assessed wounds for infection on the
day of removal of sutures, or seoner if the patient re-presented
with a perceived infection. We adapted our definition of wound
infection from standardised sirveillance criteria for defining
surgical site infections developed by the Centre for Disease Con-
trel’s national nosocomial infetion surveillance system (o)
The primary researcher briefed all participating doctors and
nurses on the definition of infection. and we also gave them writ-
ten information.
Sampie size
We calculated smmple size on the basis of a pilot study done in
February to June 2004 and involving 342 patients, which showed
an overall infection rate of 5.7%. O the basis of a projected
infiection rate of 5%, we decided that an inrease in incidence of
infection of 5% would be clinically signifiant. To come to this
conchusion with statistical confidence, a power of 808, and a sig-
nificance level of 003 using a one sided equivalence test of pro-
portions, we needed a total of 357 patients in the intervention
group and 237 patients in the control group.
Randomisation
All patients provided written informed consent befiore enrolling
in the study After agreeing to participate, patients were

randomised by picking a ball out of a hat The practice mrses
chose this method of randomisation becanse of its ease and
acceptability. The pradice nurses enrolled patients and assigned
participants to their groups. No blinding took place.

Statistical

‘Webased all analyses on the intention to treat principle, We usad
¥ tests to asess differences between categorical variables and
unpaired ¢ tests to compare numerical and categorical variables
T determine non-inferiority, we calaibted the one sided 05
confidence interval of the diference in infection rates and com-
pared it with the maxirmum allowahble difference of %, We con-
sidered P values less than Q03 to be statistically significant.

Eesulis

Practice and study characteristics

Participating general practitioners were younger (medin age
) mdmepmd.om.u:lmll}rfamie |:54%:| than average for
Australian practitioners age category 45-04;
33% female). OF the total of 1247 patients who attended for skin
excisions during the collection period from October 2004 to
May 2000, we excluded 377 patients (mhle 1).

No significant differences existed in the age (P= 0.37) or sex
(P=0.89) of participating and non-participating patients. Of the
remaining 870 patients, 430 patients were randomised to the
intervention (wet) group and 420 to the control (dry) group. A
total of 13 patients were eventally lost to follow-up. Follow-up
was completed in 857 (98.9%) randomised patients ifig 21

Baseline data
We found no signifiant differences between the intervention
group and the contral group at baseline (able 2).

Infections

Infection oocurred in T4 (8.6%) of the 357 eocisions The
intervention group had an infection rate of 3.4 % compared with
8.0% in the conirol group. The one sided 93% confidence inter-
valof the difference of the wo proportionswas =to 0028, so the
non-inferiority side was lower than 0023, the maximum allowable
difference. We therefore conduded that the intervention group
was not inferior to the conirol group with respect to the resulting
infection rates (P2 0051

Discussion
‘Our results indicate that patients can uncover and occasionally
wet stitches in the first 48 hours after minor skin excisions with-

out increasing the incidence of wound infection. The overall
incidence of infection in our study was higher thanwe expected

from our pilot study or from published literatime looking at simi-

Patient

Wel grawp

DOy group

Takoe dresasing off
within first 12 hours

Bathe as normal anti
sibres faken aut
Beocid v af anbiseptics

Kewp drassing an for 48 hours
Keep woend dry far 42 haurs

After 4B hours take dressing
of and bathe as useal
s v af antiseptics

Fig1 Weound managemant protocal Inwet (mervention) and dry {contmol) groups
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Table 1 Reasons for @xclusion of pabens

Table 2 Easeling compariscn of Inkervantion (wet) and control [dry) group.
Velugs Bre MUmbars. [percentages) unkss sakd olherwiss

Augson i [% ol 1247 wligiii patianis)
Arlsad 6 (54) Wol fnenenbari  Dry [conbol] (ned2T] P kg
Forgal® ] 50y
et retaming ar remeval ol satne” B Men (B0 age (ysars) BEQ [EE) BE5 [EE) L]
Tasa T @ Wak patlants B (6] 206 (5] ad
Hupsy 0 K I:ﬂrlu:m o ramaval BA (9] EEE] 1
i 11’ :J‘:IJ Prasence 1 debets T ] [H
- History al ahar medcal ENE] 10 2] [
5 B4 condbar”
Tokal 3 @ Trealsd wih 1% Igrocaing 55 () A1 ) (5]
*Tha pracice rursa farget o Invits tese patints b paricipak. adranaling
**Thisa paents kmes Tt they wankd nat ba sk b @M for mmaval of sulins. Ezhan ol skin carcar T () 26 (=) [X)
Exbin & kwer Imb 12 (%] ] 1

lar cohaorts? * although exclusion of facal ecdsions fom our

“Chronlo chstnsciva primarary disees (n=E), anssmia (1), “epiin® [2], “semiis” @],
Swarlain [2), kchsamic heart disauss (1], and peripheral wasodlar dsesa (1)

study, which may have a lower incidence of infection, may have
falsely raised our overall incidence of infection.

The study did have several limitations, Various characteristics
influence the ocourrence of infections, and, although we
recorded information on as many variables as possible, ensuring
that baseline data were com difficult  For
example, we had inadequate data recorded on suture size and
ocupation, sowe could not compare these factors. Also, the
prevalence of dibetes and of other medically important
conditions was probably under-recorded, and power to analyse
these mibgroups was limited. In addition, we did not record
smoking, w hich may be a risk factor for argical site infection,*

The diagnosis of infection, although done using guidelines, &
subjective and has previously been shown to have inter-chserver
and inira-observer variation.” The definition we used is the most
widely implemented sandard definition of wound nfection.*
Although we asked for recording of patients’ compliance at the
end of the trial, no recorded instances of non-compliance
ocourred, which may have been because of inadequate reporting
lack of compliance could alsobe subjedive. We had no reported
incidences of patients refusing their allocated intervention, but
this could have been because of incomplete reporting rather
than perfect compliance. Patients in the intervention group were
asked to “*bathe as normal” after removal of the dressing, but they
did not record the mumber of episcdes of wetting.

Definition of surgical site infection

= Infection must bewithin 30 days of excsion

= There must be purlent discharge from the wound, or

# The general practitioner must diagness a wound infection, or
# The general practitioner starts antibiotics

= Stitch abscess mmust not be counted as an infection

Although we weremainly interested in the wetting of sutures
in the immediate postoperative period, separating this factor
from uncovering and removing the dressing was diffioult in
practice, sowe measured the wo factors together.

Some limits bo generalising these findings exist. The general
practitioners involved were pounger and more predominanty
female than the average Ausralin general practitioner.” The
population of Mackay is slightly older and tas a lower median
household income than the Australian population as a whole'™
Mackay is a provincil town in tropicl North Qrueensland. The
climate is hot and humid, with the mean daily mairmom
temperature ranging between 24.2°C and 30°C during the sum-
mer months, and a relative humidity of 73-70%." These tropical
conditions may increase sweat production and produce damp
dressings, which might reduce the effectiveness of wound dress-
ings as a potential barrier against ecogenous bacteri ™™ This
would the dry and covered control group more prone Lo
infection in a tropical environment. Our findings may therefore
not be generalisable to a temperate climate where dressings are
less fikely to become damp Our remilts are encouraging,
however, and stdies in temperate dimate should be considered.

‘Contributors CH conceived and desi the shady and analysed and
i.meﬁeird the data. PB did the sample sze calculation and statistical anak-
5is, SB, BB MC. RS, and NG contribubed to the design of the shidy. AT
authors contributed to the manuscripe, CH s the guamntor,

Funding; Research was finded by a novice msearch ip from the
primary health care restarch and development fiund. The authors’work &
independent of this funding,

‘Competing interests Mone dechred.

Ethical approval: A pproval number H1002 granted by James Cook Univer
sity ethis committes.
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Patient

'Wet graug

Dry proup

Takoe dresasing off
within first 12 hours

Bathe as normal anti
sibres faken aut
Beocid v af anbiseptics

Kewp drassing an for 48 hours
Keep woend dry far 42 haurs

After 4B hours take dressing
of and bathe as useal
s v af antiseptics

Fig2 HAowchart of enrciment, randomisation, and follow-up of patenis
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