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Primary Options for Acute Care (POAC) is a primary care funded service that
encourages and funds primary care physicians to care for people in the

community who may otherwise be admitted to hospital. An example of this
is the treatment of cellulitis with intravenous antibiotics in the community
rather than admission to hospital. As access to this opportunity is relatively
new, there is a need for guidance. This paper describes the effect on admis-
sion rate and cost of implementing guidelines for the care of people with

cellulitis by primary care physicians rather than admission to hospital.
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Introduction

Primary Options for Acute Care
(POACQ) is a primary care driven
service that enables primary care
physicians’ access to investigations,
care and treatment for their patients
to prevent hospital admission and
manage them safely in the commu-
nity. The primary care physician
may ‘purchase’ up to $300.00 worth
of treatment to maintain a person in
the community rather than admit
them to hospital.

This service was piloted in Feb-
ruary 2001 and, following its success,

rolled out to all primary care physi-
cians caring for patients in the Coun-
ties Manukau DHB area who would
otherwise be referred to hospital dur-
ing an acute illness/event. An impor-
tant potential area for treatment in
primary care is home-based intrave-
nous (IV) antibiotics. Howden et al.!
reviewed home IV antibiotic therapy
in Australia. It was considered that
administration of home IV antibiot-
ics was possible through once daily
aminoglycosides (pyelonephritis),

continuous-infusion PB-lactams

(flucloxacillin), once or twice daily
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cephalosporins (cephazolin) and oral

fluoroquinolones (e.g. ciprofloxacin).

The potential strengths of home
IV antibiotics included:

1. The patient being at home with
family and able to continue work/
school;

2. A sense of empowerment for the
patient;

3. Fewer nosocomial and cannula-
associated infections.

To balance this some potential chal-

lenges included:

1. Disruption to family routine;

2. Asense of abandonment;

3. Inappropriate antibiotic selection
based on convenience perhaps;

4. Non-compliance with bed rest, leg
elevation etc.

In evaluating the referral types to

POAC following the pilot, it was noted

that along with respiratory condi-

tions, cellulitis was a major reason

for referral to the service. On further
investigation it became evident that
there were many variations in cellu-
litis IV treatment in primary care,

some of which were difficult regimens
to manage both time- and cost-wise.

Following the principle that ‘An-
tibiotic selection should be based on
appropriate prescribing principles
rather than purely dosing conven-
ience’,' POAC formed a working party
to identify clinical guidelines in treat-
ing cellulitis that would reflect con-
sistent best practice and be suitable
in a primary care environment.

It was acknowledged that
flucloxacillin 1-2gm qid intrave-
nously was the gold standard in treat-
ing but, due to its impracticalities and
high resource cost, an alternative
regimen was sought that was more
convenient but would not compro-
mise the standard of care.

A study by Christchurch Hospital
physicians® reviewed the results of
home IV antibiotics in Christchurch
over a 12 month period, but offered
few comments on the practicalities and
organisation of the service, other than
it was hospital initiated and based.

Of 153 people admitted into the
service, 43 had cellulitis. Of the total
people in the service 13% had peni-

cillin, 569% flucloxacillin, 29%
cephazolin, 10% ceftriaxone.

From POAC’s perspective, the
major limitation was the number of
central lines required; 129 had PICC
lines (peripherally inserted central
catheters), 15 had midlines, eight had
peripheral angiocaths, one had a
portacath.

Alternatives to flucloxacillin IV qid
include:

A. Use of flucloxacillin IV tds + 4th
dose oral, or flucloxacillin IV tds plus
probenecid

The limited information in the litera-
ture relating to the use of flucloxacillin
and probenecid in cellulitis or soft tis-
sue infections involved the use of oral
flucloxacillin.?* Flucloxacillin 1gm tds
and flucloxacillin 1gm bd + probene-
cid 1gm bd resulted in similar peak
serum concentrations of flucloxacillin.?
For flucloxacillin 1gm bd + probene-
cid the flucloxacillin serum concen-
tration was >MIC for only 11 of the 24
hours.? For flucloxacillin 1gm tds
(without probenecid) the serum con-
centration was greater than the MIC
for only ~ 4 hours post dose.” For our
guidelines it was considered that if cel-
lulitis is severe enough to warrant IV
antibiotics, then the evidence had to
be stronger than extrapolation from
oral therapy.

B. Use of flucloxacillin by continuous
infusion

While there is evidence in the litera-
ture for the effectiveness of continu-
ous flucloxacillin infusion® it usually
requires some form of central line
(PICC or midline etc.) and the use of
a pump or infusion device. This
would be neither practical nor cost-
effective in primary care, particularly
for short-term antibiotic courses.

C. Use of a first generation cepha-
losporin (cephazolin) + probenecid

This regimen appeared to be the most
appropriate method for providing IV
antibiotic therapy in the home for
people with cellulitis. The potential
issue was with dosing. Once daily or
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twice daily cephazolin had been con-
sidered in three studies.

Leder et al.,® in a non-compara-
tive study, used cephazolin 2gm IV
bd for 57 people with cellulitis (61
episodes). There were 54 (89%) cures,
one (1%) improvement, three (5%)
failures and three (5%) indeter-
minants. Serum trough concentra-
tions were done and it was noted that
the mean concentration was above
the MIC,, for cephazolin. However
patient variation meant that 0-11%
of people may have trough serum
concentrations below 0.4pg/ml, the
MIC,, for Staphylococcal aureus.

Brown et al.” compared ceftriaxone
IV 2gm daily, and cephazolin IV 2gm
daily + probenecid 1gm daily. The
treatment failure rate of 8% with
cephazolin + probenecid was not sig-
nificantly different to the failure rate
with the ceftriaxone regimen.

Grayson et al.? undertook a simi-
lar study in 2002 and found an 86%
clinical cure rate at the end of treat-
ment with cephazolin IV 2gm daily +
probenecid 1gm daily. This was not
significantly different to the ceftriaxone
group. Mean trough cephazolin con-
centrations were 2.35ug/ml.

The recommendations for the treat-
ment of cellulitis with IV antibiotics
in the home by Howden et al.' were:
1. Cephazolin 2gm IV bd or

cephazolin 2gm IV once daily +

probenecid 1gm daily po
2. Alternative - flucloxacillin 8gm

IV daily by continuous infusion.
Two hundred people presenting to
Christchurch Hospital Emergency De-
partment with cellulitis thought to
require intravenous antibiotics were
randomised to either inpatient treat-
ment or treatment at home with
cephazolin 2g intravenously twice
daily. There was no significant differ-
ence between inpatient care and home
treatment for clinical outcomes or
qualify of life (physical functioning
or pain), and patient satisfaction was
greater with home treatment. Eleven
of the 101 home treatment people
(129) required transfer to hospital.’

It was decided that for the Coun-
ties Manukau DHB guidelines



Cephazolin 2gm IV daily + probene-
cid 500mg orally twice daily would
be the alternative to flucloxacillin IV
2gm qid for the treatment of celluli-
tis in the community. Cephazolin was
selected as the antibiotic because of
its narrower, but suitable spectrum
of action, and the desire to avoid use
of third generation cephalosporins in
the community because of concerns
regarding bacterial resistance.

Cellulitis Kits were developed and
prepared for POAC and included all
material required to administer the
IV treatment and included the oral
probenecid. These were readily
available for use to all Counties
Manukau DHB general practices and
after hours clinics.

Two years following the imple-
mentation of the guidelines and in
line with continuous quality im-
provement a review of cellulitis re-
ferrals to POAC was undertaken.

Aim

The aim of this review was to iden-
tify the IV antibiotic management and
admission rates of patients treated for
cellulitis in primary care for Coun-
ties Manukau DHB. Data pre-imple-
mentation of the March 2003 guide-

lines was compared with data for
March 2003 to March 2005.

Method

We obtained referral data for the pe-

riod July 2002 to March 2005 and

analysed this data for:

1. Referral rates to POAC for cellu-
litis;

2. Admission rates pre and post
guideline implementation;

3. Compliance with guidelines for
intravenous therapy;

4. C(linical cost.

The results

Referral numbers

Referrals to POAC for cellulitis have
increased by 25% from July 2002 and
March 2005, averaging 51.5 referrals
per month between March 2004 and
March 2005 (Figure 1). Since the ad-
vent of POAC, 11% of people treated

Improving Performance

Figure 1. Referral rate to POAC for people with cellulitis
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Figure 2. Age distribution of referrals for cellulitis
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for cellulitis under POAC have been
admitted to hospital.

POAC has implemented clinical
governance systems through a clini-
cal oversight board that consists of
three primary care physicians and one
secondary care physician from emer-
gency care. This board is account-
able for continuously improving the
quality of the service and ensuring
that all claims submitted are appro-
priate and eligible. Between the pe-
riod July 2002 and March 2005, 99%
of all referrals submitted have been
deemed eligible and appropriate by
the board.

The majority of referrals were
aged between 30 and 50 years, with
22% of the total referrals aged be-
tween 31 and 40 years (Figure 2).

The site of infection predomi-
nantly involved the legs, with the
arms being the second most common
site (Figure 3).

Other findings noted that the pre-
dominant cause of cellulitis was a re-
sult of abscess or boil and 9.1% of
all referrals had diabetes documented
as a co-morbidity or contributing
cause to the cellulitis. This however
may not have been documented in
all diabetic cases.

Antibiotic use

Following guideline implementation
data shows that there has been a de-
crease in the use of flucloxacillin

from 599% to 22% and an increase in
cephazolin use from 1.9% to 59.6%
(Figure 4).
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Analysis of the doses of antibiotics
given indicated a wide range of dos-
ing particularly for flucloxacillin with
the recommended dose of 1gm four
times a day not being used, but varia-
tion of this presumably for conven-
ience. Following introduction of the
guidelines, 52.3% of the cephazolin
doses have been given as recommended
by the guidelines. A further 24.5% have
used the 2gm daily but there is no in-
dication as to whether the probenecid
was co-prescribed (Table1).

As a result of implementing the
cellulitis guidelines, the average du-
ration for a patient on IV antibiot-
ics has increased from two to 2.4
days, whereas the number of IV
doses given has decreased from 3.9
to 2.8 (Table 2).

Prior to implementing the guide-
lines, the average admission rate was
13.8%. After implementation the ad-
mission rate since April 2003
was11.3% and has been 10.2% in the
12 months of January 1st 2004 to
December 31st 2004. This difference
is not statistically significant. While
the admission rate has reduced for
the group receiving flucloxacillin, the
cephazolin group has the lowest hos-
pital admission rate at 3.6%, though

Figure 3. Site of cellulitis
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Site of cellulitis
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this difference is not statistically sig-
nificant (Table 3).

Clinical cost

Prior to the guidelines, the average

cost of treating a case of cellulitis

under the POAC service was $278.98.
Following introduction of the guide-
lines, the cost was $246.36, giving a
reduction of cost to the service of

$32.61 per case.

Another cost consideration is the
cost saving from preventing a hos-
pital admission. Current figures in-
dicate that the average cost for an

episode of cellulitis admitted to
Middlemore Hospital is $858.86 per
day amounting to approximately
$3,000.00 per episode (average
length of stay of 4.4 days)."°

Discussion

POAC has evolved into a sustainable
service that supports general practice
to facilitate an acute episode of care
for their patient in the community. In
doing so best practice guidelines were
established and recommended for

general practice use in the manage-
ment of cellulitis in the community.

Figure 4. Antibiotic use before and after the introduction of the guideline in March 2003
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*other single agents used included amoxicillin, cefuroxime, ceftriaxone or penicillin.

# Combination therapies included flucloxacillin and Augmentin(r), amoxicillin or cephazolin and cephazolin plus Augmentin(r), amoxicillin

or cefuroxime.
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Our review of the utilisation of the
guidelines indicate that the introduc-
tion of a practical but evidence-based
guideline for the use of intravenous
antibiotics in treating cellulitis in the
community is clinically safe and al-
lows people to be treated at home in
a primary care driven model, as also
demonstrated by Corwin et al.” The
financial cost of treatment at home,
avoiding admission to hospital, is a
substantially less expensive option.
While historically hospitals have
driven the process of intravenous
antibiotics, we believe our general
practice teams have the ability to
manage IV therapy for cellulitis in
primary care and POAC supports this
by promoting clinical guidelines.

Future plans

POAC will continue to encourage
primary care physicians to access and
utilise the guidelines established for
primary care. These guidelines not
only include Cellulitis but Investiga-
tion_for Acute Coronary Syndrome and
Deep Vein Thrombosis.

This year POAC is working more
closely with Middlemore Hospital and,
through our early discharge service,
we are encouraging hospital teams to
refer appropriate patients with cellu-
litis back into the community for treat-
ment under POAC using the guidelines.

Our 2005/2006 plan involves the
promotion of the Oral Rehydration
Therapy guidelines in children, along
with the review of respiratory infec-
tion referrals which have increased
significantly over the past twelve
months. This may also lead to the
establishment and implementation of
guidelines for managing these pa-
tients in primary care.

Work is currently underway
looking at the treatment of deep
vein thrombosis in primary care, in-
cluding the use of low molecular
weight heparin and the initiation of
warfarin.
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Table 1. Common doses of intravenous antibiotics

Pre-guide Post-guide

Antibiotic Per cent Per cent
Augmentin® Stat 3.6% 11.6%
1.2gmd 16.1% 16.3%
1.2gmbd 57.1% 36.0%
1.2gm tds 17.9% 31.4%
Other 5.4% 4.7%

N =56 N =286
Flucloxacillin | 1gmstat 5.50% 18.8%
Tgm daily 7.6% 15.7%
Tgmbd 28.3% 21,50
1gm tds 4.8% 13.8%
2gm stat 9.7% 6.1%
2gm daily 2.1% 5.7%
2gm bd 20.7% 7.7%
Other 21.4% 10.7%

N =145 N =261
Cephazolin 1gm stat 2.3%
1gm daily + probenecid 3.7%
1gm daily - probenecid 5.1%
2gm stat + probenecid 2.0%
2gm stat - probenecid 7.2%
2gm daily + probenecid 52.3%
2gm daily - probenecid 100% 24.5%
Other 2.8%

N=5 N =641

Table 2. Average dose and duration

Pre-guide Post-guide

Average duration on [V antibiotics (days)

2.0days 2.4 days

Average number of doses given

3.9 doses 2.8 doses

Table 3. Percentage of people admitted according to antibiotic used

Post-guidelines

Pre-guidelines

Augmentin 9/56 (16.1%) 13/86 (15.1%)
Flucloxacillin 20/ 145 (13.8%) 17 /261 (6.5%)*
Cephazolin - 23/ 641 (3.6%)

*p =0.033 for pre- vs post-guidelines

rent POAC Clinical Oversight Board
and contribution to the cellulitis
guidelines from Dr Selwyn Lang,
Clinical Microbiologist Counties
Manukau DHB.
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Figure 5.

CMDHB POAC Adult Cellulitis Algorithm
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Inclusion criteria

An adult

Clear diagnosis of cellulitis
Medically stable

Satisfactory for IV access

e Suitable social and environmental
circumstances

Monitor for potential complications

® Local suppuration and skin
necrosis
Bacteraemia
Thrombophlebitis, particularly of
the lower limbs

e Recurrent cellulitis may cause
local, persistent lymphoedema

e (lostridium difficile

Confirm cellulitis
Mark area of erythema with marker

.

Laboratory investigations
FBC, ESR or CRP
Electrolytes, glucose, creatinine
2 x blood cultures
A swab if the lesion is discharging

v

Therapy

No history of penicillin hypersensitivity
and not known to be an MRSA carrier
Cephazolin 2gm daily IV plus oral
probenecid 500mg twice daily or
Flucloxacillin 2gm g6h IV

History of non-systemic / cutaneous
penicillin hypersensitivity
Cephazolin 2gm daily IV plus oral
probenecid 500mg twice daily

History of immediate / anaphylactic
penicillin hypersensitivity
Clindamycin 300mg gid orally

If a known MRSA carrier
If there is no response to a susceptible
oral antibiotic (cotrimoxazole or
clindamycin, depending on proven
susceptibility), refer to Middlemore
Hospital for IV vancomycin

Exclusion criteria

Admission is recommended for
people with:

e Signs of haemodynamic instability
- tachycardia
- relative hypotension
- severe dehydration
- extreme or worsening pain or
swelling or circulation is
compromised
e Unstable co-morbidities such as
heart failure, diabetes
® |Immunosuppression
e Adrainable collection that you
wish a surgeon to drain
® Ananimal or human bite
e Post-orbital cellulitis or periorbital
cellulitis unless a skin lesion is
obvious

!

Switching back to oral antibiotics

Review in 48 hours with the aim to initiate oral flucloxacillin 500mg-1gm gid, one hour before food or two hours after food in 48
hours. If starting oral antibiotics give the third (48 hour) dose of cephazolin and initiate the oral antibiotic on the same day.

BEDREST AND ELEVATION OF THE AREA OF CELLULITIS IS CRUCIAL.

This guideline is intended to assist clinical decision making only and is not entirely inclusive or exclusive of all methods of reasonable
care. It should not replace professional clinical judgment in managing each individual patient.
Last updated: 30/05/2004 ® Review date: 30/05/2006
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