10 ANTIBIOTIC MANAGEMENT
10.1 Introduction

Antimicrobial chemotherapy will be indicated primarily for respiratory complications due to
secondary bacterial infections, principally influenza-related pneumonia. The majority of
patients with exacerbations of chronic obstructive pulmonary disease (COPD) and other
chronic lung conditions such as bronchiectasis, due to secondary bacterial will also require
antimicrobial chemotherapy, as will some patients with severe sinusitis.

A
Few pneumonias and lower respiratory tract infections are defined microbiologically,g ?ﬁ”‘itial
assessment and hence most prescribing is empirical. In broad terms the aég@f
management of these patients should follow the guidance offered in rele ant #
guidelines for the management of community acquired pneumonia and COB@ ut madified
in the light of the different range of pathogenic bacteria that may be imp ,L%a e%%??%cmcally

Staph aureus infection.

%

imission, thereby

i

In the minority of cases, the aetiology may be determined after rpsp
permitting modification of the initial empirical regimen.

case of bacterial pneumonia complicating influenza the r|n hogens which should be
covered by any initial empirical antimicrobial therap;g,xl @%‘E pneumoniae, H influenzae
and Staph aureus. The latter is said to be more. com with comblned V|raI bacterial
pneumonia, as some strains of staphylococci h %ﬁ

Although the pathogens responsible for community acqui neugﬁma are diverse, in the

Jmorbid disease is essential in predicting

assessment and the association of preﬁgx tlng
oice of antibiotic therapy and its method of

prognosis and in turn determines man gemmwg
administration (see Section 5). %% 9}
' g

10.2 Antibiotic resistance ,%%r@tory pathogens
W%% % @x%

ic t%gls will be principally related to concerns about the local
pattern of antimicrobial [@s%&aﬁce of Staph aureus, and assessing the possibility of
methicillin-resistant,& aureys (MRSA) being present locally. Clinicians should be kept closely
informed of any | hift i antimicrobial resistance patterns, both at the start and during a
pandemic. Stﬁﬁylo us aureus is widely resistant to penicillin (76) and an increasing
number are ridw.methicillin-resistant (MRSA); when occurring in the community this generally
fion within the recent past or residence within a nursing home. Hence, -
e penicillins (penicillin G, aminopenicillins) and, in the case of MRSA,
nicillins (flucloxacillin, cloxacillin) and cephalosporins, are inappropriate for such
"=Fhe true incidence of resistance among pathogens in the community is difficult to

gihce most laboratory samples come from selected populations. With this limitation in mind,
presence of B-lactamase production among H influenzae varies geographically but
rang%s from 2-17 % (77;78) in various parts of the UK. M catarrhalis has a high rate of -
lactamase production.

During an influenza p

Antibiotic resistance among S pneumoniae is of concern world wide, owing to the dominance
of this organism as a cause of community acquired pneumonia and because penicillin and
macrolide resistance are frequently linked.(78;79) However to date it is not a common
enough problem in the UK to influence initial antimicrobial management decisions.

Recent data provided by the HPA of antimicrobial sensitivities of respiratory pathogens
isolated from blood and respiratory samples during the last 3-4 years (Robert George,
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personal communication) found macrolide resistance amongst about 10-14% Methicillin
sensitive Staphylococcus aureus (MSSA) isolates and 12-19% of S pneumoniae. Macrolides
apart from clarythromycin have poor in vivo activity against H influenzae. By contrast,
tetracycline resistance was around 5-8% for S pneumoniae, 3% for H influenzae and 2-8%
for of MSSA.

Fluoroquinolones have activity against methicillin sensitive Staphylococcus aureus (MSSA):
with MIC 90 figures of 1.0 mg/L for ciprofloxacin, 0.5 mg/L for levofloxacin and 0.12 for
moxifloxacin.(80) Modern fluoroquinolones (oral moxifloxacin and oral and IV levofloxacin
currently licensed in the UK) are therefore a possible choice for secondary bacterial .«
infections following influenza where MSSA is a likely pathogen. A recent pharmacoki i
and pharmacodynamic in vitro study indicated that moxifloxacin 400mg od had ady )
over ciprofloxacin 500mg bd or levofloxacin 500mg od in antimicrobial effects ag
aureus.(81) The quinolones levofloxacin or moxifloxacin also provide cover agai
pneumoniae and H influenzae. MRSA is an unlikely pathogen in the UK in g%c
community acquired respiratory bacterial infection following influenza andifl %oq
are not sufficiently active against MRSA. Uy %f

)\
There are no robust research studies available to pro@é

10.3 Formulation of these recommendations

g%@% based guidance on the
best empirical choice of antimicrobial therapy for bac %@ omplications of influenza. For
these reasons the recommendations for treatrry;ﬁ‘:t sbeen made on the basis of
assessing a matrix of laboratory, clinical, pharma&bl e |§§and safety data, interpreted in an
informed manner and taking account of other G@%&Q%& uidelines.(82)
¥

g,

% |
and %ﬁwfice of empirical antibiotic choice for adults
s of influenza without pneumonia managed in the

4
EMPIRICAL THERAPY — IN THE COI\Jm%ﬁ }

10.4 What are the principle
with bronchial compli
COMMUNITY? ¢y

o, 7
Features of an acute m%%%@w%th cough, retrosternal discomfort, wheeze and sputum
production are an integr | ’ért of the influenzal illness. In previously well individuals who do
not have pneumapiia or new#focal chest signs antibiotics are not indicated.
p . % -
"sen%g, for instance with recrudescent fever or increasing breathlessness,
rial bronchitis or developing pneumonia is possible and the use of

acteri
&@@%e considered.

advantages of this approach of ‘prophylactic’ antibiotics is to minimise rates of influenza-
related complications and reconsultation.(83)

If, having started antibiotics, patients do not begin to improve over the next 48 hours of
antibiotic treatment (or if they get worse) they should be advised to re-contact their GP for
assessment of pneumonia and its severity (see sections 3 and 5).

Antibiotics should cover the likely bacterial pathogens including: S pneumoniae, H
influenzae, M catarrhalis and Staph aureus.
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The preferred first choice of antibiotic for non-pneumonic bronchial infections, including those
patients with COPD, should include an effective oral B-lactamase stable agent such as co-
amoxiclav, or a tetracycline, such as doxycycline. A macrolide (eg. erythromycin or
clarithromycin) is an alternative for those intolerant of the preferred first choices, whilst
remembering the possibility of antimicrobial resistance. Clarithromycin has better activity
against H influenzae than azithromycin.

Recommendations

e Previously well adults with uncomplicated influenza, or acute brgnchitis
complicating influenza, in the absence of pneumonia, do not routin%

antibiotics. b

e Antibiotics should be considered in those previously well adultg‘z{% 0 dﬁ/ lop
significant worsening of symptoms (particularly recrudescent fesver o‘f%g%g%ﬁeasing
breathlessness). Ry

e A prescription for prophylactic antibiotics should be stro cé%;?‘f"s,idered for
patients at high risk of complications (see Appendix 2) - te*be ugedxif the illness is
not starting to improve after 24 hours or there is waf %inq‘%of symptoms (as
above). )é% -

e Most patients can be adequately treated with awee&ls“«- ur%@e of oral antibiotics

e The preferred choice of antibiotic needs also tQg ov&kil%@ction with Staph aureus
- for example either co-amoxiclav, or doxycy mef%%%e }*able 10.0)

e A macrolide such as erythromycin (or clt';).g&ii Aoy CiN) is an alternative choice in
certain circumstances. Ty e j

%% N

10.5 What are the principles and praﬁ?&c‘ f.empirical antibiotic choice for adults
with influenza-related pneumo#iagmanaged in the COMMUNITY?

The principles of antibiotic selection f
be managed in the community ig*Similar to'those for the management of sporadic community
acquired pneumonia in gene 3'ES::2001, 2004), except that adequate cover for Staph
aurues, in addition to cover%or @moniae, should be included in any empirical regimen.
N,

o%ﬁv or a tetracycline, such as doxycycline is the preferred

For this reason oral ¢6:
regimen (Table 1%%%
L%
A macrolide ( *glery%mycin or clarithromycin) is an alternative for those intolerant of the
preferred first chgices.
“‘%%%%% ‘gﬁ
.y AV 4
ﬂ%% %eco%mendations (see Table 10.1)
¢ ag?f

“"g% C%a%oxiclav or atetracycline is preferred.
acrolide (erythromycin or clarithromycin) is offered as an alternative choice for

those intolerant of penicillins.

e Those with features of severe infection (ie. bilateral chest signs or CRB-65 score of
3 or more) should be urgently referred to hospital.(see Section 5)

e For those referred to hospital, GPs may consider administering antibiotics
immediately where the illness is considered life-threatening or where delays (>2
hours) in admission are likely.
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Table 10.1 Preferred and alternative initial empirical antibiotic treatment regimens for
adults with pneumonic and non-pneumonic lower respiratory tract infections (including
exacerbations of COPD and acute bronchitis) complicating influenza managed in the
community

PREFERED ALTERNATIVE®
co-amoxiclav 625mg tds PO (for 1 week), Macrolide (erythromycin 500 mg qds PO or
OR clarithromycin 500 mg bd ® PO)

doxycycline 200mg stat and 100mg od PO

Ag’,

a) An alternative regimen is provided for those intolerant of or hypersensitive to preferred regimen "g%}i@

@&m&;&
b) Clarithromycin may be substituted for those with gastrointestinal intolerance to oral erythromyc % EQ has
the benefit of twice daily dosage and better cover against H influenzae. %

Abbreviations: od = once daily; bd = twice; tds = 3 times; qds = 4 times

é %%%ﬁ

EMPIRICAL THERAPY — IN HOSPITAL

10.6  What are the principles and practice of empirica
with bronchial complications of influenza W)&ht pgleumonla managed in
HOSPITAL? % % %ﬁf

Mﬂ%

The principles are similar to those outlined for ggég

(Section 10.4)

%&m% managed in the community.

OPD bacterial exacerbation will be the

In those with chronic lung disease, parti
gll such patlents sufficiently ill to requwe

commonest cause of admission. It is liki
hospital admission with an exacerbation *
underlying condition, such as COPD, %%ulggfollow standard gmdellnes including the use of
corticosteroids if indicated. ﬂ% i

Antibiotics should cover f
influenzae, M catarrhali
without adverse severrf%%em

bacterlal pathogens including: S pneumoniae, H
aureus. Oral therapy should be sufficient for those
»and who are able to take oral medication.

The preferred f|r§ 0|ce %antlbmnc for non-pneumonic bronchial infections should include
an effective ol 3 Ia ase stable agent such as co-amoxiclav, or a tetracycline, such as
doxycycllne ‘ rolide is an alternative for those intolerant of the preferred first choices,
the possibility of antimicrobial resistance. Clarithromycin has better

sty influenzae than azithromycin. A newer generation fluroquinolone (eg.
mOX|ﬂoxaC|n) with enhanced activity against S pneumoniae is an alternative
therte is increased likelihood of resistance or local issues that dictate such a choice
sfocal concern regarding the prevalence of antibiotic associated enteropathy linked

%I ctam use).

Recommendations (see Table 10.2)

2

e Previously well adults with acute bronchitis complicating influenza, in the absence
of pneumonia, do not routinely require antibiotics.

e Antibiotics should be considered in those previously well adults who develop
worsening symptoms (recrudescent fever or increasing dyspnoea).

e Patients at risk of complications or superinfection should be considered for
antibiotics in the presence of lower respiratory features. These include patients
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who are within the group currently recommended for influenza vaccination (see
Appendix 1).

e Most patients can be adequately treated with oral antibiotics .

e The preferred choice includes co-amoxiclav or a tetracycline.

e A macrolide such as clarithromycin (or erythromycin) or a fluoroquinolone active
against S pneumoniae and Staph aureus is an alternative choice in certain
circumstances.

10.7 What are the principles and practice of empirical antibiotic choice for aQuIts
with non-severe influenza-related pneumonia managed in HOSPITAL? Ag%% o,

Patients will be suffering from primary viral pneumonia, or combined 'al% c%nal
pneumonia, or secondary bacterial pneumonia. The features of each of the% gov red in

section 3. g@% By,
Gy

. The%%vprlnmples of
#o those for the

All patients with pneumonic involvement should receive antibioti
antibiotic selection for non-severe influenza-related pneumonia j$ :
management of sporadic community acquired pneumonia in@ & ‘%(,BTS 2001, 2004),
except that adequate cover for Staph aureus should be included in , empirical regimen. It
is also not felt necessary to routinely provide cover for ipical ypathogens (Mycoplasma
pneumoniae, Chlamydia sp., Coxiella burnetti, Legionell sp d Ag a pandemic as the large
majority of patients will be hospitalised as a direct res ﬁ of n}ﬂuenza and its complications
caused by bacterial infection. A, mm}

For these reasons oral co-amoxiclav or a tetr:
regimen (Table 10.1). When oral therapy |
second or third generation cephalospor@%
the activity of selected cephalosporing
cefuroxime (MIC90 1 — 2 mg/l) > cefataxime (MIC90 2mg/l) > ceftriaxone (MIC90 16mg/l).
(Robert George, personal communication) Only cefuroxime and cefotaxime are
recommended as cephalospo% @%@rlng adequate MSSA cover within an empirical

regimen. é %% -

m%:?uch as doxycycline is the preferred
appropriate, parenteral co-amoxiclav or a

ew fluoroquinolones, are identified as an alternative in
) &ific circumstances. These include those intolerant of penicillins,
sSurveillance suggests they are better choices or where there are
overa difficile associated diarrhoea. At the time of completing these
tevoflo; xacm and moxifloxacin are licensed and available in the UK for

where local mi
local concer
guidelines,

\re, e ected in the hospital admission process. Delays in administration of antibiotics are
relatéd adversely to mortality in some studies, particularly when managing elderly patients.
(84,85)

Following initial assessment and empirical therapy, progress should be monitored carefully.
The route and choice of antibiotic treatment will require adjustment, either by stepping up
and broadening the spectrum of microbiological activity in the light of clinical deterioration or
as a result of positive microbiological information, or stepping down with improvement as
discussed below. The review of antibiotic therapy forms an obvious and essential part of the
regular clinical review of patients with community acquired pneumonia.
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Recommendations (see Table 10.2)

e Most patients can be adequately treated with oral antibiotics.

e Oral therapy with co-amoxiclav or a tetracycline is preferred.

e When oral therapy is contra-indicated, recommended parenteral choices include
intravenous co-amoxiclav, or a second or third generation cephalosporin
(cefuroxime or cefotaxime respectively).

e A macrolide (erythromycin or clarithromycin) or a fluoroquinolone active against
S pneumoniae and Staphylococcus aureus is an alternative regimen for those
intolerant of penicillins or where there are local concerns over C diffjcile
associated diarrhoea. Currently levofloxacin and moxifloxacin are tj;@%%@gg
recommended fluoroquinolones licenced in the UK. g@a@@g&% -

e Antibiotics should be administered within 4 hours of admission. % % 14

p mﬁ§%%ﬁwﬁ

10.8 What are the principles and practice of empirical antlblqtlc*cﬁ% ce for adults
with severe influenza-related pneumonia managed in HOSRELAL? #

rd

A\
Mortality is greatly increased in those with severe pneumog%a (Septlafw 5). The illness may
progress before microbiological information is available. f'&_{* %%g% 1
Ay ™ %

Preferred and alternative initial treatment regimens*ar sur}marised in Table 10.1. The
recommendation of broad-spectrum B-lactam regi @m&s@é macrolide in those with severe
influenza-related pneumonia is based on the fg&%\évi g r‘agé‘nale:

a. While S pneumoniae and Staph us refain the predominant pathogens, Gram
negative enteric bacilli, although '?gon, carry a high mortality.(86)

b. The recommended empirigs imegn will offer double cover for the likely
pathogens implicated in infl ated pneumonia and there is some evidence
to indicate that combinationtherapy is associated with better outcomes in severe
pneumonia.(87) J,!%@

c. Although there is.ng eyitience of an increased incidence of infection by atypical
pathogens in ipfluet a%%elated pneumonia, in severe pneumonia, it is felt
necessary tQ over for atypical pathogens, particularly Legionella sp. as it

at the outset to distinguish between patients with sporadic
Gmmuniity acquired pneumonia in whom Legionella infection is important,
and jrifluenza-related pneumonia.

nini of antibiotic is recommended in those with severe community
ia regardless of the patient’s ability or otherwise to take oral medication.
yompt, high blood and lung concentrations of antibiotic.

indtone is offered as an alternative, despite limited data on their use in severe
%8) Levofloxacin is the only licensed and available agent in the UK at the time of
i t is marketed in parenteral and oral formulations. However, until more clinical

serience is available we recommend combining it with another agent active against S
pneumoniae and Staphylococcus aureus such as a broad spectrum fB-lactam or macrolide
when managing severe influenza-related pneumonia.

Recommendations (see Table 10.2)

e Patients with severe pneumonia should be treated immediately after diagnosis with
parenteral antibiotics.

e An intravenous combination of a broad spectrum beta-lactamase stable antibiotic
such co-amoxiclav or a second (eg cefuroxime) or third (eg cefotaxime) generation
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cephalosporin together with a macrolide (clarithromycin or erythromycin) is
preferred.

e An alternative regimen includes a fluoroquinolone with enhanced activity against
pneumococci together with a broad spectrum B-lactamase stable antibiotic or a
macrolide. Currently levofloxacin is the only such fluoroquinolone licenced in the
UK.

10.9 When should the IV route be changed to oral?

and whose temperature has resolved for a period of 24 hours.

Recommendations

B
e Patients treated initially with parenteral antibioticsﬁ@%h 6uld he transferred to an oral
regimen as soon as clinical improvement occk%s Emg temperature has been

normal for 24 hours, providing there is no conta-f dicéti()n to the oral route.
-

"
'a% %dentify microbiological and clinical end-
%M»“eet to clinical judgement and custom. For

illgaw by individual patient, disease severity and
e

Until there are more precise methods _to
points, the duration of therapy will rémai
these reasons the duration of therapy:

speed of resolution. i

Mo
o

e For most patients, a éd to hospital with non severe and uncomplicated
pneumonia, 7 gays %ppropriate antibiotics is recommended.

e For those withissevere; microbiologically undefined pneumonia, 10 days treatment
is propo%ﬁfTh should be extended to 14 to 21 days where S aureus or Gram
negative ric bacilli pneumoniais suspected or confirmed.

Recommendationsﬁ’m%%

Vg Yy -~
) a”h{% 6f Initial empirical therapy
Jggv

%6 Patients who fail to respond to initial empirical therapy, several possibilities need to
ﬂ%@e considféred, the first of which is whether the correct diagnosis been made. Radiographic
re iew is recommended for the community and hospital-managed patient. This may also
indicate complications of pneumonia such as pleural effusion/fempyema, lung abscess or
worsening pneumonic shadowing, which will be more common in the presence of
staphylococcal infection.

The initial empirical antibiotic regimen may need to be reassessed. However compliance
with, and adequate absorption of an oral regimen should first be considered.

Microbiological data should be reviewed and further specimens examined, with a view to
excluding Staph aureus and Gram negative bacillary infection.
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In the hospital managed, non-severely ill patient, changing to a new fluoroquinolone such as
levofloxacin provides a second alternative.

In the severely ill patient already receiving a p-lactam/clarithromycin regimen, it is
recommended that further staphylococcal cover is added to include cover for MRSA. In
addition, urgent referral to a respiratory physician should be made for clinical assessment
including the possible need for bronchoscopic sampling. Other rapid MRSA diagnostic
techniques are in the evaluation stage.

Recommendations Ag%

e For those with non-severe pneumonia in hospital on combination
changing to a fluoroquinolone with effective pneumococcal and sta hy Ecal
cover is an option. |

e Adding further antibiotics effective against MRSA is an optlgag%fo%%%%@?e with
severe pneumonia not responding to combination antibiotic the

A
g % %@’f
SPECIFIC PATHOGEN DIRECTED ANTIBIOTIC THERAPY «g’ﬁ S

10.12 What are the optimum antibiotic choices whem

v
cifigg ?athogens have been
identified? A% ™,

%g

When a pathogen has been identified specific h g&g%@@summansed in Table 10.3 is
proposed. In transferring patients from empirica[ﬁi pathagen targeted therapy, the regimen
and route of administration will be determine continued need for parenteral therapy
and known drug intolerance. These recogf a%ipns are again based on a synthesis of
information, which includes in vitro actmg rugs, appropriate pharmacokinetics and
clinical evidence of efficacy gleaned ffom a Variéty of studies. The choice of agent may be
modified following the availability o %ens ivity testing or following consultation with a
specialist in microbiology, infectieus dise&%e or respiratory medicine. Close liasion with the
local microbiology service will v tial during a pandemic.
' \Y

Currently S pneumonia re ié%Eant to penicillin (MIC >4mg/L) is uncommon in the UK.
However it is important® Hessituation is monitored and in future higher doses of penicillins
or alternative reglgfns m need to be considered.

hl

Staphylooccuﬂ g’%ureu% an uncommon cause of sporadic community acquired pneumonia in
the UK, but “assume much greater potential importance during a pandemic. Most
ity are methicillin-sensitive although the recent increase in MRSA in
i &g gtients may result in subsequent readmission with an MRSA infection,
y toyinfluenza. Options for methicillin-sensitive and -resistant infections are based
\ntéral administration in view of the serious nature of staphylococcal pneumonia.
@r‘

%3% I%Recommendations
gg.&ﬁ

e If a specific pathogen has been identified, the antibiotic recommendations are
summarised in Table 10.3.
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Table 9.1
Antiviral agents for influenza

. )
Antiviral Trade Manufacturer Influenza Route of )GsAge for Adults
b

Agent Name Spectrum Administration €

|

A
%?%vention Treatment

Most Common
Side Effects

Amantadine Symmetrel Endo Pharmaceuticals (USA) Type A %% "%ﬁZOOmg 200mg

Lysovir Alliance (UK)

Rimantadinet Flumadine Forest Laboratories (USA) 200mg 200mg
Zanamivir Relenza GlaxoSmithKline B” Oral inhalation 10mg 20mg
Oseltamivir Tamiflu Roche 75mg 150mg

Gastrointestinal
and central
nervous system

Gastrointestinal

None

Gastrointestinal

1 Not available in the UK
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Table 9.2

Neuraminidase inhibitors in the treatment of adults with community-acquired influenza — summary of t%al REj‘uQNIa

Treatment Patients (% with  Agerange  Duration Reduction in days to ﬁf“ Investigator
proven influenza) (mean) of alleviation of 4 %%
illness symptoms in patien
with influenza (%eg @s%@,
Inhaled zanamivir 417 (63%) >13 years <48 h 1(5vs 4)”gé = 3 days reduction in Hayden et al
10mg bid for 5 days (32 years) 3(7 vsg ‘ patients treated <30 h (1997)(22)
Inhaled zanamivir 455 (71%) >12 years 1”é*5 @@g v&% 5 0 Reduced complications MIST Study
10mg bid for 5 days (37 years) : and antibiotics (15% vs Group
(6 5 vs 4.5 in febrile)  38%) in patients with (1998)(69)

Oseltamivir 75mg or
150mg bid for 5 days

Oseltamivir 75mg or
150mg bid for 5 days

629 (60%)

<36 h

underlying conditions. No
effect in patients with
symptoms > 30 h

1.4 (4.3 vs 2.9vs 2.9) Reduced complications

1.2-1.5 days No difference between
(4.9 vs 3.6 vs 3.4) doses

Treanor et al
(2000)(23)

Nicholson et al
(2000)(68)
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Table 10.2: Preferred and alternative initial empirical antibiotic treatment regimens and parenteral to oral switch regimens for
pneumonic and non- pneumonic lower respiratory tract infections complicating influenza managed in HOSPITAL

= k*%
PREFERRED RNATRE °
[1] Hospital-treated, non-pneumonic bronchial complications (including exacerbations of COPD and a rchitis) requiring antibiotic therapy
e co-amoxiclav 625mg tds PO, e Macrolide (erythromycin 500
OR OR
doxycycline 200mg stat and 100mg od PO Fluoroquinolone with enha
e.g. levofloxacin 500 _
B,
[2] Hospital-treated, not severe pneumonia %%
e co-amoxiclav 625mg tds PO e Macrolide (e%thrém
OR OR ﬁg?’ﬁ :
doxycycline 200mg stat and 100mg od PO Fluoroquino
e.g. levo 500 mg od PO or moxifloxacin 400mg od PO°
ORif IV needed < g @m e
e co-amoxiclav 1.2 g tds IV . Ma&éﬁlde%bwthromycin 500 mg qds PO or clarithromycin 500 mg bd® PO)
OR R,

cefuroxime 1.5 g tds IV or cefotaxime 1g tds IV

K %ﬁgomcin 500 mg od IV ©

[3] Hospital-treated, severe pneumonia
e co-amoxiclav 1.2 gtds IV

or cefuroxime 1.5 g tds IV

or cefotaxime 1g tds IV

PLUS

Macrolide

(erythromycin 500 mg qds PO or clarithromycin

Fluoroquinolone with some enhanced pneumococcal activity

e.g. levofloxacin 500 mg bd IV, PO °©

PLUS, EITHER

Macrolide (erythromycin 500 mg qds PO or clarithromycin 500 mg bd® PO)
OR

Beta-lactamase stable antibiotic

(co-amoxiclav 1.2 g tds IV or cefuroxime 1.5 g tds IV or cefotaxime 1g tds 1V)

a) An alternative regimen is provided for those
preferred regimen, or where there are local %%nce

diarrhoea related to beta- lactam use % B oral and parenteral formulation and is licensed for severe pneumonia. Moxifloxacin comes in an oral

b) Clarithromycin may be substituted forf,@ﬁ%
erythromycin and also has the benefit géw g
influenzae.

“
witﬁg astrointestinal intolerance to oral fluoroquinolones such as gemifloxacin and gatifloxacin are likely to extend this choice, when licensed in
iy~tdosage and better cover against H the UK.

Abbreviations: od = once daily; bd = twice; tds = 3 times; qds = 4 times: IV = intravenous; PO = oral

Switch from parenteral drug to the gquivalent oral preparation should be made as soon as clinically appropriate, in the absence of microbiologically confirmed infection. In
the case of the parenteral cephalosy%rlns, the oral switch to co-amoxiclav 625 mg tds is recommended rather than to oral cephalosporins.
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c) Levofloxacin and moxifloxacin are the only currently UK licensed fluoroquinolones with enhanced
activity against S pneumonia, in addition to cover for Staphylococcus aureus. Levofloxacin comes in an

formulation only in the UK and is not licensed for severe pneumonia. In the future other



Table 10.3: Recommended therapy of most likely microbiologically defined causes of pneumonia complicating influenza.* Local

specialist advice should always be sought A

PATHOGEN PREFERRED ALTERNATIVE ﬁ%&%%é@?&

S pneumoniae  amoxicillin 500 mg — 1.0 g® tds PO cefuroxine 0.75-1.5 g tds IV % %%% “xy
or benzylpenicillin 1.2 g qds IV or cefotaxime 1-2 g tds IV@% %@% J

or ceftriaxone 2g od IV 4 )
or erythromycin 500 m q%@O’
or clarithromycin 5%@ bd PO

S aureus Non-MRSA: Consult Iocal mlc%é%,olgglst for further advice.
flucloxacillin 1-2 g qds IV ﬂ% %
+ rifampicin 600 mg od or bd, PO/IV %%
@egx %
MRSA: A, @ﬁ@%z%
vancomycin 1 g bd IV (dose monitoring) %%&%@
+ rifampicin 600 mg od or bd PO/IV 5*‘“*@ S
H influenzae Non-B-lactamase-producing: k%@% %cefuroxme 750 mg -1.5g tds IV

%«f or cefotaxime 1-2 g tds IV

or ceftriaxone 2 g od IV
or fluoroquinolone® PO or IV

amoxicillin 500 mg td
or ampicillin 500 mg qds IV

ﬁ Iactamase -producing:

Gram negative cefuroxime 1.5 g tds g‘ﬁ‘k B, fluoroquinolone® IV
enteric bacilli  or cefotaxime 1-2 g tds S,V % ’ or imipenem 500 mg qds IV
or ceftriaxone 1-2 g b*%} %%Pf or meropenem 0.5-1.0 g tds IV

%«
P aeruginosa ceftazidime 2& tds %&ﬂ’ EITHER ciprofloxacin 400 mg bd IV OR piperacillin 4 g tds IV
+ gentamicifg, 0 tob ycin (dose monitoring) + gentamicin or tobramycin (dose monitoring)
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