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INTRODUCTION

The Gulf Cooperation Council (GCC) was estab-
lished in 1981 as a cooperative framework of six
countries including the United Arab Emirates, the
Kingdom of Bahrain, the Kingdom of Saudi Arabia,
the Sultanate of Oman, the State of Qatar and the
State of Kuwait. This confederation was founded on
a shared basis of language, religion, geography, his-
tory and economy. The Arab Republic of Yemen
joined the GCC recently in the field of healthcare.
The GCC Council of Health Ministers is comprised
of health ministers from each of the seven member
states, and convenes biannually. The goals of this
council include coordination and integration of
healthcare services in the GCC states by setting and
developing regional policies and regulations.
Considering the diversity of the healthcare infrastruc-
ture, available resources and dependency on expatri-
ates from different educational and practice back-
grounds, standardization of medical practice has
become a major priority.

Community-Acquired Pneumonia (CAP) is a
common cause of morbidity and mortality and is
managed by different disciplines in a heterogeneous
fashion. Development of consensus guidelines to
standardize these wide variations in care has now
become a prime objective. Guidelines on optimum
treatment are now available for many diseases in
many regions of the world in efforts to safeguard
patients through uniform minimum standards of
care 1-4.

This document was developed by the GCC CAP
Working Group (GCC CAPWG), which collaborated
in the review of current international and local data,
and evidence related to CAP. In this process the
GCC CAPWG developed evidence-based graded rec-
ommendations. Throughout, the GCC-CAPWG
functioned as a committee and was comprised of
actively practicing physicians from locally affiliated
institutions. Clinician members were trained in multi-
ple disciplines including infectious diseases, pul-
monary medicine, critical care medicine, clinical
microbiology, clinical pharmacy, and thoracic
surgery. In addition, the GCC CAPWG sought out
internationally acknowledged thought-leaders, specif-
ically expert in the area of CAP literature and guide-
lines.

This document represents an update of the origi-
nal 2002 statement on CAP, incorporating new
information about bacteriology, patient stratification,
diagnostic evaluation, antibiotic therapy, and preven-
tion 5. These guidelines are endorsed by the GCC
Center for Infection Control, Saudi Society of
Critical Care, Saudi Thoracic Society and the Saudi
Society of Clinical Microbiology and Infectious
Diseases.

The document includes four sections: (1) the
rationale and scope of the guidelines; (2) the micro-
biology of CAP: (3) the clinical presentation and
diagnostic workup of CAP; (4) management and
prevention strategies 6-9. Each section is structured
to first give an international overview of each topic,
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followed by local data, leading to overall recommen-
dations, ending with plans for future data collection.
The recommendations made in this document were
graded based on the strength of the evidence as
high-level (Level I), moderate-level (Level II), and low-
level (Level III) evidence.

It is hoped that these guidelines will be an
important step towards standardization of CAP care
in the GCC and set the agenda for further local
research in this important area.

RATIONALE OF GCC CAP GUIDELINES

(Please refer to the section on Rationale for
Producing Evidence-Based Guidel ines for
Community-Acquired Pneumonia in the Gulf
Cooperation Council, page 13)
– The GCC CAP working group recommends

adopting these guidelines as standard of practice
in the GCC region. (Level II evidence)

– The anticipated benefits include antibiotic use con-
trol, monitoring resistance and potential ly
improved patient outcome. (Level II evidence)

MICROBIOLOGY OF CAP IN THE GCC

(Please refer to the section on Microbiology of
Community-Acquired Pneumonia in the Gulf
Cooperation Council States, page 17)
– The GGC CAPWG considers the following to be

the most common pathogens for CAP:
Streptococcus pneumoniae, Haemophilus
influenzae and Moraxella cataralis. (Level II evi-
dence)

– Atypical pathogens including Mycoplasma pneu-
moniae, Chlamydophila pneumoniae and
Legionella pneumophila should also be consid-
ered in the etiology of CAP in the GCC region.
(Level II evidence)

– Considering that TB remains highly prevalent in
the GCC region, any patient presenting with CAP
could potentially be a case of pulmonary TB.
Appropriate diagnostic tests for Mycobacterium
tuberculosis should be considered in the proper
setting if the patient presents with subacute or
chronic symptoms and/or fails to respond to the
standard therapy for bacterial CAP. (Level II evi-
dence)

– Other less commonly encountered pathogens
should be considered in patients with atypical pre-
sentations or non-resolving pneumonia. These
uncommon pathogens include viral pathogens
(such as influenza and varicella zoster viruses),
methicill in-resistant Staphylococcus aureus
(MRSA) or Q fever. (Level III evidence)

– The GCC CAPWG notes that Drug Resistant
Streptococcus pneumonia (DRSP) is on the rise

in the GCC region and recommends that physi-
cians be familiar with both risk factors identifying
at risk-populations and the local prevailing antimi-
crobial resistance patterns both in the patient’s
community and the admitting institution. (Level II
evidence)

– Physicians are encouraged to enquire about recent
antibiotic history prior to presentation, in order to
assess the likelihood of resistant pathogens from
the outset. (Level III evidence)

– The GCC CAP working group recommends that
CAP bacteriology and resistance patterns be mon-
itored locally and nationally. (Level III evidence).

– The group also recommends that related govern-
mental agencies put in place regulations limiting
antibiotic prescription to physician prescribers
only. (Level III evidence).

– Multidisciplinary antimicrobial management teams
within hospitals are recommended to control in -
patient antimicrobial resistance. (Level III evidence)

CLINICAL PRESENTATION AND DIAGNOSTIC
WORKUP FOR CAP

(Please also refer to the section on Clinical
Presentation and Diagnostic Workup for
Community-Acquired Pneumonia: The Gulf
Cooperation Counci l CAP Working Group
Consensus Statement, page 25)
– The distinction between the clinical presentation

of ‘typical’ (i.e. pneumoccocal) and ‘atypical’ (non-
pneumococcal) pneumonia is imprecise. Clinicians
should rather focus on other variables such as age
and co-morbidities in directing empiric therapy.
(Level II evidence)

– CAP in older patients often presents with non-
classical manifestations including somnolence, new
anorexia, and confusion and tends to carry a
worse outcome. (Level II evidence)

– CAP caused by DRSP is associated with a more
aggressive course and a worse outcome, typified
by suppurative complications, though these do not
necessarily confer additional mortality. (Level II
evidence)

– Chest radiography is recommended for all patients
presenting with CAP to establish the diagnosis of
pneumonia and the presence of complications,
even allowing for the difficulty in interpreting
chest x-rays in milder disease or in the emergency
rooms. Efforts to obtain an old radiograph should
always be made in order to make a comparison to
determine if findings are new. (Level II evidence)

Outpatients with CAP

– For outpatients with CAP, Gram’s stain and cul-
ture of sputum or blood are not required. Oxygen
saturation should be assessed by pulse oximetry
whenever available. (Level II evidence)
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Hospitalized patients with CAP

– For hospitalized patients, Gram’s stain and culture
of sputum should be obtained if a drug-resistant or
unusual pathogen is being considered. A good-
quality sample is mandatory for informative
results. Ideally all culture data, sputum or blood
must be obtained prior to initiation of antibiotics.
(Level II evidence)

– Assessment of gas exchange, routine blood chem-
istry and blood count should be performed. (Level
II evidence)

– For those with severe CAP, the following tests
should also be obtained: routine blood cultures
and urinary antigen tests for Legionella pneu-
mophila and Streptococcus pneumoniae. (Level
II evidence)

– For mechanically ventilated patients, an endotra-
cheal aspirate should be cultured. (Level II evi-
dence).

– In selected, severely ill, CAP patients more
aggressive diagnostic testing such as bronchoscop-
ic sampling should be performed, to be deter-
mined on an individual basis. (Level II evidence)

– In patients with persistent productive cough, sig-
nificant weight loss, night sweats, or other risk
factors for tuberculosis, a sputum sample for acid-
fast bacilli stain and TB cultures should be per-
formed, and the patient kept in respiratory isola-
tion. (Level II evidence)

– For patients with significant pleural effusion or
complicated parapneumonic effusion, drainage
and culture of pleural fluid may aid in obtaining
etiologic diagnosis. (Level II evidence)

MANAGEMENT AND PREVENTION
STRATEGIES FOR CAP

(Please also refer to the section on Management
and Prevention Strategies for Community Acquired
Pneumonia in the Gulf Cooperation Council,
page 33)

The admission and site of care decisions

– The decision to admit the CAP patient should be
reserved for those deemed at higher risk of mor-
tality based on severity assessment. CRB-65
should be used in outpatients and CURB-65 for
hospitalized patients. In general, hospitalization is
recommended for patients with CURB-65 score
of ≥ 2 and ICU admission is recommended for
those with score of ≥ 3. (Level II evidence)

– The CURB-65 is an excellent tool to avoid over-
looking severe illness. However, these rules only
compliment and never replace clinical judgment.
(Level II evidence)

– Admission to an ICU is required for patients with
septic shock requiring vasopressors or with acute
respiratory failure requiring intubation and
mechanical ventilation. ICU care may also be
needed for patients who have multiple other crite-
ria of potentially severe illness (hypoxemia, multi-
lobar infiltrates, hypotension, confusion, leucope-
nia or thrombocytopenia). (Level II evidence)

– Patients with suspected tuberculosis should be
placed under respiratory isolation immediately on
admission and until TB is excluded. (Level II evi-
dence)

Patient stratification and empiric therapy

– The central goal of these guidelines is to provide
the practicing physician with an approach to the
initial antimicrobial management of CAP. It
should be mentioned that treatment guidelines are
empiric in nature and antibiotics should be started
as soon as possible, but always within 6 hours of
presentation. Once the causative pathogen is iso-
lated and antibiotic susceptibility testing results are
known, the antibiotic regimen should be tailored
accordingly. (Level II evidence)

– DRSP risks include age above 65 years, recent
β-lactam therapy (within 3 months), alcoholism,
immune suppression (including steroids), multiple
medical co-morbidities, and exposure to children
in day care facilities. Gram-negatives must be con-
sidered in the setting of underlying cardiopul-
monary disease, multiple medical co-morbidities,
and also recent antibiotic therapy (no specified
time frame). CAP caused by Pseudomonas aerug-
inosa must be considered when structural lung
disease is present, for example in those with
bronchiectasis, current or recent corticosteroid use
(>10 mg prednisone/day), prior broad-spectrum
antibiotics for >7 days within the past month and
malnutrition. (Level II evidence)

– These guidelines are based on an assessment of
place of therapy (outpatient, hospital ward, or
ICU) and the presence of modifying factors.
These modifying factors include the presence of
the risk factors for DRSP, the presence of risk
factors for enteric gram-negative bacilli, and the
presence of risk factors for P. aeruginosa. DRSP
is unlikely in the outpatient unless one or more of
the aforementioned risk factors are present and
therefore usual therapy needs no modification if
risks are not identified. Once hospitalization
occurs, DRSP risks must always be considered,
both in the ward patient and in the ICU. The
diagnostic work up remains unchanged, and no
evidence exists that the suspicion of DRSP should
require additional testing. Atypical pathogen infec-
tion should be considered in all patient groups,
sometimes in the form of mixed infection. (Level
II evidence)
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– The issue of using of fluoroquinolones as a first
line therapy for CAP in the settings of high preva-
lence of tuberculosis was specifically discussed by
the GCC CAPWG. Consensus held f luoro-
quinolones suitable for first line therapy in CAP in
the general population. However, in CAP patients
presenting with features suggestive of tuberculosis
or in patients who failed to respond rapidly to
CAP therapy, fluoroquinolones should be avoided.
If inadvertently used in this setting, these drugs
can mask the diagnosis of tuberculosis, delaying
proper treatment. (Level III evidence)

Outpatient therapy

– The outpatient with no modifying risks or comor-
bidities can be treated as an outpatient with a sin-
gle advanced generation macrolide, which would
include azithromycin and clarithromycin. (Level I I
evidence)

– If the patient is intolerant of macrolides or
macrolide-allergic, doxycycline is a second choice,
as its anti-pneumococcal activity ranks lower.
(Level II evidence)

– A 2.0 gram single dose of the newly licensed
extended released azithromycin can be used in
mild to moderate CAP. (Level II evidence)

– The outpatient with modifying factors should
receive monotherapy with a respiratory fluoro-
quinolone or a β lactam with an advanced genera-
tion macrolide. (Level II evidence)

Inpatient therapy

– For CAP patients admitted to the ward, empiric
treatment with respiratory fluoroquinolone
monotherapy or a third-generation cephalosporin
with a macrolide is recommended. (Level II evi-
dence)

– Monotherapy with intravenous azithromycin is as
effective as a traditional β-lactam/macrolide com-
binations in select patients. (Level II evidence)

– Risks for anaerobic infection should be covered
with appropriate agents. Lung abscess, if docu-
mented, should be treated with clindamycin or
metronidazole and a thoracic surgical opinion
obtained when indicated. (Level III evidence)

– For CAP ICU patients without pseudomonal risk
factors, the recommended antimicrobial treatment
is a combination of a β-lactam plus a respiratory
fluoroquinolone or a macrolide. (Level II evidence)

– Respiratory fluoroquinolone monotherapy is not
recommended for ICU-admitted patients, as effica-
cy data in this population are lacking; most of the
trials were not conducted in the critically ill CAP
patient. (Level II evidence)

– When pseudomonal risk factors exist, two
antipseudomonal agents from different classes

should be used, in addition to coverage for DRSP
and atypical pathogens. These two requirements
can be met with the selected beta lactams as
piperacillin-tazobactam, cefepime or carbapen-
ems. Additional agents should be added to these
drugs and could include either an anti-pseudomon-
al quinolone (ciprofloxacin or levofloxacin), or the
combination of an aminoglycoside plus a
macrolide or anti-pneumococcal quinolone (lev-
ofloxacin or moxifloxacin). (Level II evidence)

– CAP due to MRSA should be suspected in
patients with severe CAP or post-influenza CAP
and anti MRSA agents, such as vancomycin or
linezolid must be added. If vancomycin is used,
consideration should be given to adding clin-
damycin to limit toxin production. (Level II evi-
dence)

– Short-course antibiotic therapy is equivalent to
standard length of therapy for clinical cure and
bacterial eradication. Adults should be treated for
a minimum of 5 days, should be afebrile for 48-
72 hours and have no signs of clinical instability
before discontinuing therapy. (Level II evidence)

Natural history of CAP

– Normal resolution of pneumonia is not easily
defined and varies according to the underlying eti-
ology. Most patients report subjective improve-
ment within 3 to 5 days of initiation of therapy.
However, radiologic improvement usually lags
behind clinical improvement. Early responders
who can tolerate oral therapy should be changed
to oral therapy (typically by the third day of par-
enteral therapy) as long as they show clinical sta-
bility. (Level II evidence)

CAP during Hajj

– The GCC CAPWG recommends influenza vacci-
nation to all pilgrims attending Hajj, especially
those with underlying chronic illnesses such as
cardiopulmonary disease. Influenza vaccination is
also mandatory for all healthcare workers in
Makkah and Madinah, the sites of worship during
the Hajj. (Level II evidence)

– The GCC CAPWG recommends the use of face-
masks during Hajj, to reduce airborne transmis-
sion of disease. (Level III evidence)

– In treatment of CAP during Hajj, the use of fluo-
roquinolones as a first line therapy should be
avoided because of concerns of masking and
delaying tuberculosis diagnosis. (Level III evidence)

Prevention and control

– The GCC CAPWG adopts the recommendations
of the Advisory Committee on Immunization
Practices (ACIP) for annual administration of inac-
tivated influenza vaccine for persons at high risk
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for influenza-related complications and severe dis-
ease, including persons of any age with certain
chronic medical conditions, persons aged ≥50
years, pregnant women, persons who live with or
care for persons at high risk (household contacts)
and health-care workers. (Level II evidence)

– In addition, influenza vaccine is recommended for
adults who are going to perform Hajj and Umrah.
(Level III evidence)

– Pneumococcal polysaccharide vaccine is recom-
mended for specific high risk groups including
chronic cardiovascular, renal or liver disease, cere-
brospinal fluid leaks, asplenia, immunocompro-
mised conditions, long term care facility residents
and specifically for chronic pulmonary disease and
diabetes mellitus patients. (Level II evidence)

– Varicella-Zoster Virus (VZV) vaccine is recom-
mended for susceptible adults to VZV infection.
(Level II evidence)

– Considering the high prevalence of TB in the
region, strict adherence to the international guide-
lines for prevention of spread of TB must be
observed at all times. (Level II evidence)
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INTERNATIONAL PERSPECTIVE

Community-acquired pneumonia (CAP) remains
a substantial cause of morbidity and mortality world-
wide 1. National and regional guidelines have been

developed in North America, South America, South
Africa and Western Europe to assist practitioners
managing patients with CAP 2-12. By consolidating
large amounts of information into one document
and defining the strength of existing data (evidence
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Summary
World-wide community-acquired pneumonia (CAP) is a common respiratory

tract infection and is now a growing public health concern in the GCC region.
Practice guidelines are derived statements which lead to informed clinical deci-
sion making. National and regional guidelines have been developed in North
America, South America, South Africa and Western Europe to assist practition-
ers managing patients with CAP and have demonstrated to improve patients
outcome. Four years have elapsed since the publication of the Saudi Arabian
CAP guideline and notable changes in the area of CAP demand revision of this
earlier document. We expanded previous guidelines to a regional level in a
number of ways: by incorporating changes in antimicrobial resistance profiles
in the region, by considering the regional availability of antibiotics and diag-
nostic procedures, by including emerging data on new advancements in diagno-
sis and treatment of CAP and, finally, by adopting an evidence-based approach
in grading relevant data.

The current document seeks to target primary care physicians who manage
most patients with CAP in the GCC region. All available and relevant peer-
reviewed studies published until June 2007 were considered in the literature
review. Based on the strength of the evidence, we graded our recommenda-
tions to high-level (Level I), moderate-level (Level II), and low-level (Level III)
evidence.

Key words: Guidelines, pneumonia, community acquired infection, Saudi Arabia,
evidence-based medicine.
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grading), guidelines become rapid-access and rele-
vant references at the bedside. Guidelines delineate
accepted standards of care against which current
practice may be evaluated, exposing important
defects in existing knowledge, and, eventually,
directing future research to close these gaps.
However, the single most important reason to pub-
lish guidelines is in an effort to improve patient out-
comes 13-18, consistently demonstrated in outcomes
literature.

Simply writing guidelines alone is insufficient to
change existing practice - it is the intensity of their
implementation which is critical to impacting physi-
cian practice and, in turn, patient outcomes.
Education alone about guidelines is probably not
enough. Yealy et al 19 conducted a cluster-random-
ized trial of 32 emergency departments and 3219
CAP patients. Guideline implementation strategies
were defined as low (n = 8), moderate (n = 12), and
high intensity (n = 12). High intensity implementa-
tion included real-time reminders, doctor audit and
feedback, intense continuous quality improvement
PLUS education. Both moderate-intensity and high-
intensity guideline implementation strategies safely
increased the proportion of low-risk patients with
pneumonia who were treated as outpatients. The
high-intensity strategy was most effective for increas-
ing the performance of the recommended processes
of care for outpatients and inpatients.

Guidelines can be an excellent resource guiding
the clinician at treatment outset but they must be
utilized as such - as guidelines, not as ‘command-
ments’. Clinical acumen of an experienced clinician
complements and, on occasion, overrides guideline
recommendations; used together, each tool amplifies
the other. When implementing guidelines successful-
ly, it is vital to underline this point to avoid alienat-
ing clinicians who may otherwise feel devalued or
marginalized by documents from invisible panels of
‘experts’ leading to greater resistance toward suc-
cessful guideline implementation and desired behav-
ior change.

LOCAL PERSPECTIVE

CAP is a major outpatient and admitting diagno-
sis throughout the Gulf Cooperation Council (GCC)
countries 1. The GCC States include the Kingdom of
Saudi Arabia, the Kingdom of Bahrain, State of
Qatar, State of Kuwait, the United Arab Emirates,
Sultanate of Oman and Yemen Arab Republic. This
document follows recent changes instigated by the
implementation of earlier guideline documents in the
Middle East 20 and the 2005 development of the
new GCC Center for Infection Control in Riyadh,
Saudi Arabia and represents the first regional CAP
guidelines to emerge from the Middle East. Four
years have elapsed since the publication of the Saudi
Arabian CAP guideline 20 and notable changes in

the area of CAP demand revision of this earlier doc-
ument. The current document seeks to target prima-
ry care physicians who manage most patients with
CAP in the GCC regions. We expanded previous
guidelines to a regional level in a number of ways:
by incorporating changes in antimicrobial resistance
profiles in the region, by considering the regional
availability of antibiotics and diagnostic procedures,
by including emerging data on new advancements in
diagnosis and treatment of CAP and, finally, by
adopting an evidence-based approach in designing
these guidelines.

In keeping with recent guidelines for healthcare-
associated pneumonia (HCAP), certain patient
groups which were once considered within the
provenance of CAP (including patients from nursing
homes presenting with pneumonia) are now exclud-
ed and therefore also excluded from commentary in
the current document. We justify this since distinct
pathogens [predominantly Gram-negative organisms
and possibly methicillin-resistant Staphylococcus
aureus (MRSA)] are now seen in the nursing home
setting, separating lower respiratory tract infections
in this population clearly apart from the majority of
CAP patients. In addition, the role of atypical
pathogens in this patient group remains uncertain.

This document was developed by the GCC CAP
Working Group (GCC CAPWG) which collaborated
in the review of current local practice, regional and
international data and evidence grading during serial
meetings. The first meeting was conducted in
Riyadh, Saudi Arabia in 2005. The GCC-CAPWG
functioned as a committee and was comprised of
actively practicing physicians from locally-affiliated
institutions. Clinician members were trained in multi-
ple disciplines including infectious diseases, pul-
monary medicine, critical care medicine, clinical
microbiology, clinical pharmacy, and thoracic
surgery. Additionally, the GCC CAPWG sought out
internationally-acknowledged thought-leaders, specif-
ically expert in the area of CAP literature. Through
their perspective, these experts provided invaluable
context, assessment of regional and local observa-
tion and experienced assistance in the most crucial
aspect of guideline development: evidence grading.
This multidimensional approach combining local,
regional and international expertise strengthens the
final document into a mature tool.

Core members of the GCC CAPWG developed
an initial draft document, which was circulated to all
members in 2005. The committee reconvened in
2006 in Dubai, United Arab Emirates where the
draft guidelines were presented and discussed.
Definitive recommendations were extracted from this
exercise. The guidelines were finalized and updated
in June 2007 and were circulated to all members for
approval. This final statement represents the majori-
ty consensus achieved through this stepwise process.

The grading system for our evidence-based rec-
ommendations is similar to the one used in the
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American Thoracic Society (ATS) Community-
Acquired Pneumonia (CAP) statement 4, and the
definitions of high-level (Level I), moderate-level
(Level II), and low-level (Level III) evidence are sum-
marized in Table 1. All available and relevant peer-
reviewed studies published until June 2007 were
considered in the literature review. Much of the liter-
ature is observational, and only a few therapy trials
have been conducted in a prospective, randomized
fashion limiting the selected evidence.

TABLE 1 - Evidence-based grading system used to
rank recommendations

Evidence Level Definition

Level I (high) Evidence based on well conducted,
randomized controlled trials

Level II (moderate) Evidence based on well designed,
non-randomized controlled trials
(including cohort and case-control
studies).

Level III (low) Evidence based on case studies,
expert opinion and antibiotic sus-
ceptibility data without clinical obser-
vations

This document will describe the etiology of
CAP, current issues in the region relating to antibi-
otic resistance, the clinical presentation of CAP, the
diagnostic workup and the specific challenges of
patient risk stratification. Ultimately algorithms of
therapy are proposed. A section on preventative
strategy was also added to this document.

RECOMMENDATIONS

Based on existing international evidence (Level II
evidence), the GCC CAP working group recom-
mends adopting these guidelines as standard of
practice in the GCC region. The anticipated benefits
include antibiotic use control, monitoring resistance
and potentially improved patient outcome.

FUTURE DATA AND VALIDATION

CAP will be more prevalent in the future as the
management of chronic diseases improves, as the
number of patients with structural lung disease
increases and as more of the population lives with
immunosuppression 14,21. These patterns will be
magnified in GCC countries because of rising life
expectancies in parallel with the economic growth of
recent decades enabling health care systems to pro-
vide state of the art medical intervention. This
increasing prevalence of CAP behooves the region
to respond with clear and concise management

guidelines for what is going to become a more com-
monly encountered clinical problem. Therefore, the
GCC CAP group recommends the development of a
regional database for CAP, which will be used for
documenting the frequency with which guidelines
are followed and their impact of patient outcome.
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ETIOLOGY OF COMMUNITY-ACQUIRED
PNEUMONIA (CAP):

INTERNATIONAL PERSPECTIVE

Most cases of CAP are caused by a limited num-
ber of pathogens. Emerging pathogens including,
Severe Acute Respiratory Syndrome (SARS)-associ-
ated coronavirus and avian influenza H5N1 1 are
beyond the scope of this document. Streptococcus
pneumoniae is the most frequently isolated

pathogen. Other bacterial causes include
Haemophilus influenzae and Moraxella catarrhalis
and Staphylococcus aureus which causes CAP
especially during an influenza outbreak. The emer-
gence of MRSA 2-7 as a cause of CAP is of a great
concern. The “atypical” organisms, including
Mycoplasma pneumoniae and Chlamydophila
pneumoniae, are common causes of CAP especially
in the outpatient setting either as primary pathogen
or as a co-pathogen. Legionella is a cause of severe
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Summary
In spite of advances in microbiological and serological investigations over the

last two decades, etiological attribution remains difficult in community-acquired
pneumonia (CAP). Even after exhaustive investigation, the etiology of CAP remains
unknown in up to 50% of patients. Common pathogens include Streptococcus
pneumoniae, Haemophilus influenzae and Moraxella catarrhalis. In addition,
several investigators document the importance of atypical pathogens including
Mycoplasma pneumoniae, Chlamydophila pneumoniae and Legionella pneu-
mophila in the etiology of CAP in the GCC region. Increasingly, other etiologies,
particularly influenza viruses, varicella zoster virus and Mycobacterium tuberculo-
sis, have been recognized as causative pathogens of CAP within the region. Rates
of antimicrobial resistance of S. pneumoniae and other pathogens are rising in the
Gulf Corporation Council (GCC) region and susceptibility profiles of antibiotics
against intracellular pathogens such as Chlamydophila pneumoniae and
Mycoplasma pneumoniae are not routinely performed. Injudicious prescribing and
over-use of antibiotics drive much resistance. The GCC CAPWG calls for urgent
governmental regulations to limit and monitor antibiotic prescription in the GCC
region.

Key words: Microbiology, antibiotic, resistance, guidelines, pneumonia, commu-
nity acquired infection, Saudi Arabia, evidence-based medicine.
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CAP especially in patients with underlying immuno-
supression (Table 1). Although influenza remains the
predominant viral cause of CAP in adults, other
commonly recognized viruses include respiratory
syncytial virus (RSV), adenovirus, and parainfluenza
virus. In a recent study of immunocompetent adult
patients admitted to the hospital with CAP, 18%
had evidence of a viral etiology, and, in 9%, a respi-
ratory virus was the only pathogen identified.
Studies that include outpatients found viral pneumo-
nia rates as high as 36%.

Antibiotic resistance is another major considera-
tion in choosing empirical therapy. Resistance pat-
terns vary by geography probably because of local
antibiotic prescribing patterns or spread of resistant
strains. Antibiotic resistance is probably more preva-
lent in developing than in developed nations 8

because of the availability of antibiotics over-the-
counter. The emergence of drug-resistant pneumo-
coccal isolates is well documented, but its clinical rel-
evance is uncertain. A recent systematic review
demonstrated that penicillin resistance is associated
with higher mortality rates when compared to peni-
cillin-susceptible strains in hospitalized patients with
pneumococcal pneumonia 9.

Clinicians tend to consider national resistance
patterns rather than patterns specific to local institu-
tions 10. Sergeti et al noted that though 70% of all
nosocomial pathogens in the United States have
developed resistance to at least one antimicrobial
agent, clinicians still fail to recognize the extent of
the problem in their own facilities 11. There is no
reason to assume these findings will be any different
in the GCC region. Clearly, education regarding
resistance rates and their impact on choice of agent
is lacking, even in the most advanced healthcare set-
tings.

LOCAL PERSPECTIVE

Common pathogens

While most data on microbiology of CAP is
extrapolated from international work, some impor-
tant local surveillance work sheds light on this
important topic. Common pathogens include S.
pneumoniae, H. influenzae and M. catarrhalis 12

(Table 2). In addition, several investigators document
the importance of atypical pathogens including M.
pneumoniae, C. pneumoniae and Legionella
pneumophila in the etiology of CAP in the GCC
region 13. Note, even with the best techniques and
early assessment, 30-60% of all cases of CAP do
not yield positive microbiology. Recent data suggest
that atypical organisms, such as C. pneumoniae,
may serve as important co-pathogens with more
‘typical’ pathogens such as S. pneumoniae.

The agents causing CAP have been assessed in
112 adult patients admitted to the Armed Forces
Hospital in Riyadh 14 during a one year period.
Pathogens were identified in 78 patients (69.6%). S.
pneumoniae was the commonest infecting agent
(21.4%). Pneumonia due to Mycobacterium tuber-
culosis was diagnosed in eight patients (10.25%),
that due to M. pneumoniae in seven (8.9%), to
Chlamydophila psittaci in two (2.5%) and to L.
pneumophila in one (1.2%). Three renal transplant
patients had pneumonia caused by S. aureus,
Cytomegalovirus and Pneumocystis jirovecii respec-
tively, the latter diagnosed by lung biopsy. Two
patients with acute Brucella melitensis infections
developed pneumonia. In 34 patients (30.4%) the
causative organism was never identified.

In another study from Saudi Arabia, a total of
567 pneumonic episodes in adult patients were
reviewed retrospectively. An etiological diagnosis

TABLE 1 - Microbiologic etiology of community-acquired pneumonia (CAP): formulating a differential diagnosis.

Risk Factor Associated Etiologic Pathogens

Alcoholism S. pneumoniae including DRSP, oral anaerobes,
M. tuberculosis

Chronic obstructive lung disease (COPD) S. pneumoniae, H. influenzae, M. catarrhalis,
Legionella species

Post-influenza S. pneumoniae, S. aureus, S. pyogenes,
H. influenza, CA-MRSA

Aspiration Mixed aerobic/anaerobic/polymicrobial

Structural lung disease Pseudomonas sp., S. aureus

Post obstructive CAP Anaerobes, S. pneumoniae, H. influenzae, S. aureus

Exposure to mass gatherings: Hajj or Umrah Consider M. tuberculosis

Exposure to cohorts, daycare centers, recent exposure DRSP
to β-lactam therapy including in a family member,
immunosuppression

DRSP: Drug-resistant S. pneumoniae; CA-MRSA: community-acquired methicillin-resistant S. aureus.
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was established in 351 (62%) cases, with 145
episodes due to pneumococcal infection and 129 to
Mycoplasma pneumoniae 15. Another study exam-
ined the pathogens of CAP during the 1994 Hajj 16.
Data was collected from patients admitted to Al-
Noor Specialist Hospital and King Abdul Aziz hospi-
tal in Makkah between 3-28th May 1994.
Bacteriological diagnosis was confirmed in 72% of
patients (n=46). M. tuberculosis was the most com-
mon pathogen recovered among this hospitalized
CAP population (20%).

In another study from Kuwait 17 examining 124
CAP admissions, etiological agents were identified
from 44 patients (35%), with one causative
pathogen identified in 31 patients (25%), two organ-
isms found in 9 patients (7%), and three or more eti-
ologic pathogens documented in 4 (3%) patients.
The most common pathogens identified in this study
were: M. pneumoniae in 14 patients (11%), L.
pneumophila in 10 patients (8%), C. pneumoniae
in 8 patients (6%), influenza B virus in 8 patients
(6%), influenza A virus in 5 patients (4%), H.
influenzae in 4 patients (3%), S. pneumoniae in 3
patients (2%), S. aureus in 3 patients (2%), enteric
Gram-negative baci l l i in 5 patients (4%), M.
catarrhalis in 2 patients (2%), and viruses in 4
patients (3%).

In a study from Yemen 18, 405 patients with
lower respiratory tract infections aged 10-60 years
were tested for M. pneumoniae by 3 different meth-
ods: culture, antigen detection and IgM serology.
There were 125 patients (30.9%) with current infec-
tion, mostly among younger age groups. These stud-
ies, along with other regional data 19-21, emphasize
the importance of atypical pathogens in the etiology
of CAP.

Other pathogens

Methicillin-resistant S. aureus (MRSA) is now
increasingly recognized as a cause of community-
acquired infection 2-7,22. A 37-year-old Saudi male
with no significant medical history was admitted with
fever, respiratory distress and scrotal ulceration.
Scrotal swabs and blood cultures grew MRSA.
Imaging studies showed necrotizing pneumonia.
There was no evidence of endocarditis. The patient
was treated successfully with 4 weeks of intravenous
vancomycin. The infection appears to have originat-
ed in the skin and subcutaneous tissues of the
scrotum, and subsequently led to necrotizing pneu-
monia 22.

Increasingly, viral etiologies, particularly varicella
zoster virus (VZV), have been recognized as
causative pathogens of CAP within the region.
Influenza will be considered in a separate discussion
shortly. VZV CAP, however, has been specifically
noted to be on the rise in the Kingdom of Saudi
Arabia 23-30. Non-immune adults including pregnant
women are at increased risk for VZV pneumonia.
Respiratory tract viruses are increasingly recognized
causes of CAP. These infections are particularly seri-
ous in those with impaired immunity, namely the
elderly, the very young and the immunosuppressed.
Patients with other co-morbidities and structural lung
disease are also at risk. The clinical presentation of
viral CAP will depend on the host defenses of the
patient and is frequently indistinguishable from bac-
terial CAP. Many patients admitted with document-
ed bacterial CAP will have concomitant viral infec-
tions 31. In this context a streptococcal or staphylo-
coccal CAP may well represent a post viral super-
infection.

Q fever was documented in Oman in two

TABLE 2 - Local patterns of etiological pathogens: atypicals are common causes of community-acquired pneumo-
nia (CAP) in the Gulf Corporation Council (GCC) Region.

GCC Member State Etiologic Diagnosis
(n=pneumonic episode) (most common to least common)

Saudi Arabia (Riyadh, Armed Forces Hospital) (n=112)14 S. pneumoniae, M. tuberculosis,
M. pneumoniae, C. psittaci,
S. aureus, cytomegalovirus,
P. jirovecii, B. melitensis

Saudi Arabia (other) (n=567) 15 S. pneumoniae, M. pneumoniae

Saudi Arabia (Makkah at Hajj) (n=64)16 M. tuberculosis

Kuwait (n=124) 17 M. pneumoniae, L. pneumophila, C. pneumoniae,
Influenza B virus, Influenza A virus, H. influenzae,
S. pneumoniae, S. aureus, enteric Gram-negative bacilli,
M. catarrhalis

Oman (case report and serosurvey)32-33 C. burnetii (Q Fever)

Yemen (n=405)18 M. pneumoniae
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patients, one with chronic pericarditis and the other
with acute pneumonia 32,33. In a randomly selected
group of 102 adult patients, 10 (9.8%) were
seropositive for previous Coxiella burnetii infection
33. In a serology study on 75 military blood donors
from Saudi Arabia, 30% tested positive for Q fever
suggesting that this pathogen may be important in
this area with large numbers of sheep 34.

In two observational studies from Saudi Arabia
(one of which was conducted on CAP patients dur-
ing Hajj 16), Mycobacterium tuberculosis was
among the commonest etiologic pathogens of CAP.
If validated in other studies, this finding may have
profound implications on the diagnostic approach,
empiric therapy and infection control of CAP espe-
cially during Hajj.

ANTIBIOTIC RESISTANCE

Pneumococcal antibiotic resistance

Rates of antimicrobial resistance of S. pneumo-
niae are rising in the developing world, including the
GCC region 35. Pneumococcal susceptibility patterns
have been studied in Saudi Arabia since 1982 at
which time there was 100% sensitivity to penicillin
36. Further surveillance showed no fully resistant
strains, but reported a new finding of 10% preva-
lence of intermediately resistant strains to penicillin
(minimum inhibitory concentration (MIC) 0.1-1
µg/ml) 37. Within a year, in 1983, Chowdhury
reported the first patient with a penicillin resistant
strain of S. pneumoniae in Saudi Arabia 38. Drug-
resistant S. pneumoniae (DRSP) has since contin-
ued to increase in Saudi Arabia. Where once it was
case reportable, now DRSP has become a common
differential diagnosis and an all too familiar clinical
challenge, just as in many other parts of the world.
Current data show almost 60% of strains to have
some degree of penicillin resistance 39. DRSP-related
CAP is associated with more suppurative complica-
tions of CAP than non resistant strains, is more like-
ly to have a longer clinical course, but does not
independently add to increased mortality overall.
Identifying patients at risk of DRSP CAP is very
important in anticipating the patient’s likely clinical
course. Of note, suppurative complications of the
pleural space are particularly more often seen in the
DRSP CAP patient and are more likely to be seen
in the GCC region in the future.

Kambal and Abdullah in 1997 40 described 49
children with pneumococcal bacteremia during a 5-
year period at King Khalid University Hospital,
Riyadh, Saudi Arabia. The majority (61.2%) were
under 2 years of age. The focus of infection was
either pneumonia, pharyngitis or undetermined in
28.6%, 18.4% and 20.4%, respectively.
Antimicrobial susceptibility testing showed 20.4% of
the isolates to be relatively penicillin-resistant.

Resistance to other antimicrobial agents was also
recorded with multiple resistance noted in 22% of
isolates 40. More recent surveillance data from the
region echo these findings. Al-Swailem et al identi-
fied clones of invasive penicillin resistant pneumoc-
cocus among isolates from Saudi patients 41. The
study period spanned October 2001 to July 2002
during which time bacterial isolates were collected
from blood and cerebrospinal fluid (CSF) specimens
from patients with either community acquired or
nosocomial infection. All specimens were collected
from laboratories in Riyadh. Susceptibility testing
and serotyping were determined on the clinical iso-
lates. Finally genotyping was performed using DNA
extraction and amplification to identify resistance
genes. In total, 296 isolates collected, 30.1% were
invasive (84.3% from blood and 15.7% from CSF).
Of these invasive strains, 19.1% were penicillin
resistant. Most (88.2%) of these penicillin resistant
strains were highly resistant to penicillin.

Memish et al examined the current prevalence
of antibiotic resistance of S. pneumoniae isolates in
the Kingdom of Saudi Arabia. During a 12-month
study period from January to December of 2000,
three major hospitals situated in each of the
Kingdom’s provinces provided S. pneumoniae iso-
lates related to clinical illness. Multidrug resistance
was highest in those aged 20-29 and those over 60
years of age. Both multidrug and penicillin resistance
was most often noted in isolates from blood or cere-
brospinal fluid, indicating that more invasive disease
was associated with multidrug resistant strains.
Ninety-one isolates (59%) were either intermediately
or highly resistant to penicillin and 24 (15.6%) were
multidrug resistant, with the lowest incidence of mul-
tidrug resistance being in the Central Province.
Inpatient isolates were found to have a higher inci-
dence of multidrug resistance compared to outpa-
tients. Full resistance to penicillin was found in
14.9% of isolates. Tawfiq reported on the pattern of
antibiotic resistance of S. pneumoniae in an Eastern
Province hospital of Saudi Arabia 42. Tawfiq identi-
fied isolates between January 1999 and December
2002. One hundred and sixty two isolates from both
inpatients and outpatients were collated. Of these,
48.8% were penicillin non-susceptible. Overall
19.8% of all isolates showed high level resistance.
No isolate was resistant to vancomycin but 12% of
all isolates showed multidrug (greater than three-
drug) resistance.

Similar findings are observed in other GCC
countries. Surveillance data from Qatar conducted
over a one month period from May to June 2003
examined clinical isolates from those with CAP 43.
Two hundred isolates were collected including S.
pneumoniae, H. influenzae and M. catarrhalis. Of
the 73 strains of pneumoccocus collected, 32%
were penicillin resistant.

In a study from Kuwait, 53.8% of S. pneumoni-
ae were penicillin-resistant 44. This was confirmed by
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another study which showed 46% of S. pneumoni-
ae isolates to exhibit intermediate resistance and 9%
full resistance to penicillin 45. In another study also
from Kuwait, full and intermediate resistance to
penicillin was observed in 1.6% and 52.8% of the
isolates respectively 46.

S. pneumoniae resistant to macrolide (ery-
thromycin) accounted for 18.8% of isolates in a
study from Saudi Arabia, most of which were of
low-level resistance (M phenotype) (91%) 47. In
another study of 336 isolates S. pneumoniae, over-
all macrolide resistance rates were 22.6% to ery-
thromycin, 18.5% to roxithromycin, 17.9% to
azithromycin and 17.3% to clarithromycin 48.
Nevertheless newer macrol ides, including
azithromycin, remain drugs of choice for empiric
treatment of respiratory infection in such circum-
stances. Macrolide resistance in Saudi Arabia is due
to an efflux mechanism, and not a ribosomal mecha-
nism, with the efflux mechanism being associated
with substantially lower MIC values than the riboso-
mal mechanism 49. Studies from Kuwait showed
40% pneumococcal resistance to TMP/SMX 45, 46.

Antibiotic resistance among other CAP
pathogens

A number of investigators have examined antibi-
otic resistance in non-pneumococcal pathogens of
CAP. Abdel-Rahman et al 50 conducted a point
prevalence study examining resistance among H.
influenzae isolates across the Kingdom of Saudi
Arabia. Isolates of H. influenzae were collected in
those diagnosed with an acute respiratory tract
infection. A total of 129 specimens were obtained,
the majority (85.3%) were retrieved from outpa-
tients; 13.2% were resistant to ampicillin, 7% to
tetracycline and 5.4% to chloramphenicol. Of all iso-
lates, 5.4% exhibited multi-resistance, being resistant
to all three agents. From this regional data, if H.
influenzae is suggested as an etiologic pathogen,
agents other than ampicillin should be considered. A
study from Qatar found 35% of H. influenzae iso-
lates to be β-lactamase producers and similarly
almost all Moraxella isolated was positive for β-lacta-
mase, indicating resistance to standard therapies 43.
In study of 116 H. influenzae isolates from Saudi
Arabia, all were susceptible to all respiratory
quinolones, except for trovafloxacin (99.1%) 47.

Studies examining M. catarrhalis in the GCC
indicated >90% of isolates are β-lactamase produc-
ers 43, 47, 51, 52.

Within the Kingdom of Saudi Arabia, susceptibil-
ity profiles of antibiotics against intracellular
pathogens such as C. pneumoniae and M. pneumo-
niae are not routinely performed. Animal and clini-
cal data indicate that macrolides, tetracyclines and
fluoroquinolones remain effective against these
organisms but penicillins and cephalosporins are
inactive. In the study from Yemen, M. pneumoniae

isolates were susceptible to all antibiotics in the in
vitro antibiogram, with erythromycin being the most
active 18.

RELATION OF ANTIBIOTIC RESISTANCE TO
USAGE PATTERNS

Despite local regulations stipulating prescriptions
prior to selling antibiotics, oral antibiotics are freely
available over the counter in most GCC states. The
market cost of drugs in the Kingdom of Saudi
Arabia, for example, is determined by a centrally
controlled committee at the Saudi Ministry of Health
(MOH). These prices are based on wide analyses of
manufacturers’ prices from well over 40 countries.
The MOH makes the most cost effective choice and
hence many drugs are available at low cost. Most
medications are not covered by health insurance or
prescription plans and so the patient self-pays for
outpatient treatments. Thus, though it is necessary
for these drugs to be affordable until third party pay-
ment becomes reality, the affordability of these
drugs opens the gates to antibiotic abuse, by patient
and practitioners alike.

The Saudi MOH stipulates that antibiotic avail-
ability for patients can only be authorized with a
physician prescription. Unfortunately, this regulation
is often violated and has thus far eluded enforce-
ment. Antibiotics are widely available and dispensed
into the community often without the recommenda-
tion of a clinician. This practice adds more antibiotic
selection pressure to the environment, fueling resis-
tance. This practice is mimicked throughout the
GCC region except in Kuwait where stricter antibiot-
ic dispensing is practiced.

In one study from Saudi Arabia, antibiotics were
prescribed for most upper respiratory tract infections
(83%) even though much of the pathogenic etiology
is considered to be viral 53. Similarly in a separate
study in the Kingdom of Saudi Arabia, over 72% of
prescribed antibiotics were considered misused 54.
Both observations indicate a pressing need for
guideline development and implementation.

RECOMMENDATIONS

The GGC CAPWG considers the following to be
the most common pathogens for CAP: S. pneumo-
niae, H. influenzae and M. catarrhalis (Level II evi-
dence). Atypical pathogens such as M. pneumoniae,
C. pneumoniae and L. pneumophila should also be
considered in the etiology of CAP in the GCC
region (Level II evidence).

Considering that TB remains highly prevalent in
the GCC region, any patient presenting with CAP
could potentially be a case of primary pulmonary
TB. Appropriate diagnostic tests for M. tuberculosis
should be considered in the proper setting if the
patient presents with subacute or chronic symptoms
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and fails to respond to the standard therapy for bac-
terial CAP. (Level II evidence).

Other less commonly encountered pathogens
should be considered in patients with atypical pre-
sentations or unresolving pneumonia. These uncom-
mon presentations include viral pathogens (such as
influenza and varicella zoster viruses), MRSA or Q
fever. (Level III evidence).

The GCC CAPWG notes that DRSP is on the
rise in the GCC region (Level II evidence) and rec-
ommends that physicians be familiar with local pre-
vailing antimicrobial resistance patterns both in the
patient’s community and the admitting institution.
Physicians are encouraged to enquire about recent
antibiotic history prior to presentation when consid-
ering likelihood of resistant pathogens from the out-
set is key. (Level III evidence).

The GCC CAP working group recommends that
CAP bacteriology and resistance patterns be moni-
tored (Level III evidence). The group also recom-
mends that related governmental agencies put in
place regulations to limit antibiotic prescription to
physicians (Level III evidence). Multidisciplinary
antimicrobial management teams are recommended
to control antimicrobial resistance in hospitals (Level
III evidence) 55.

FUTURE DATA AND VALIDATION

Multiple areas are in need of intense study and
documentation. In the area of local microbiology,
more detai led and representative studies are
required. This can be achieved, for example,
through multicenter surveillance for CAP etiology
where screening for atypical and less common
pathogens could be systematically applied. In addi-
tion to the common bacteria isolated in routine cul-
tures, specif ic testing for Mycoplasma spp.,
Chlamydophila spp., Legionella spp., Q fever and
respiratory virus needs to be documented. Serologic
testing is currently underutilized in the diagnosis of
CAP and efforts should be made to make these tests
readily available for physicians treating CAP
patients. The true regional prevalence of tuberculo-
sis, specifically in CAP patients as well as within the
wider population at risk also warrants careful study.
Antimicrobial resistance should be monitored among
common pathogens in the GCC region as well as
the impact of this resistance on morbidity and mor-
tality. Finally, there is a need for more studies on
the relationship between local antibiotic use patterns
and bacteriological resistance in the GCC region.
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CLINICAL PRESENTATION OF
COMMUNITY-ACQUIRED PNEUMONIA (CAP)

INTERNATIONAL PERSPECTIVE

The clinical presentation of CAP varies accord-
ing to the host incubating the infection, the stage at
which the patient presents to medical attention and
the infecting pathogen. Over recent years, the dis-
tinction between the clinical presentation of ‘typical’
(i.e. pneumoccoccal) and ‘atypical’ pneumonia has
been deliberately down played since both presenta-
tions intermingle more often than not. What is per-
haps better replicated is a classic presentation asso-
ciated with the younger patient (under 65) in con-
trast to those over 65 who present in a more atten-
uated fashion.

The historical distinction of ‘typical’ from ‘atypi-
cal’ pneumonia first arose during the early and mid
twentieth century in relation to Mycoplasma pneu-
moniae, which was found to have a distinct presen-
tation from those infected with Streptococcus pneu-
moniae 1. Such ‘atypical’ infection can be associated
with extra-pulmonary manifestations. M. pneumoni-
ae is often associated with pharyngitis, earache and
a rash, asides from symptoms and signs indicative of
a lower respiratory tract infection. Legionella pneu-
mophila is well recognized to have multiple extra-
pulmonary manifestations including diarrhea and
abnormal liver function. However, it is important to
note that clinical presentation in most instances can-
not be reliably considered pathognomonic for either
atypical or typical etiologic agents. The presentation
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Community-acquired pneumonia (CAP) is diagnosed on the basis of a sug-

gestive history and compatible physical findings and new infiltrates on a chest
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examination have been found to be gold standard. With the rise in elderly Gulf
Cooperation Council (GCC) residents, CAP is likely to present with non-classi-
cal manifestations such as somnolence, new anorexia, and confusion and car-
ries a worse outcome than CAP in their younger counterparts. Tuberculosis
should be considered in the differential diagnosis of unresolving CAP in the
GCC region. Diagnostic work up depends on severity of CAP, clinical course
and underlying risk factors.
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varies according to the virulence of the infecting
agent and the presence of concomitant underlying
conditions in the host.

New cough, shortness of breath, pleuritic pain,
fever, purulent or newly altered sputum production
and diaphoresis are all classic, ‘typical’ presenting
symptoms of CAP. The severity of these symptoms
varies according to the host’s response to the incit-
ing agent: a young patient with an intact immune
system when adequately inoculated with a virulent
organism will respond with an intense host immune
response in an effort to contain and compartmental-
ize the infection. This response can be likely to pro-
duce focal symptoms including pain, pleuritic symp-
toms, parapneumonic effusion and fever.

In contrast, an older immuno-incompetent
patient will not be able to mount such an intense
response and consequently the presentation is
‘blunted’: elderly patients often present with somno-
lence, new anorexia, and confusion 2. A study to
evaluate the association between age and presenting
symptoms in patients with CAP was performed by
Metlay et al. In a review of 1812 patients with
CAP, fewer patients reported symptoms as age
advanced. Also the duration of many symptoms was
found to be longer in older patients 2. Riquelme et
al studied 101 patients age 65 or older with hospi-
talized CAP. Most had comorbid illness including
COPD, cardiac, neurologic comorbidities or underly-
ing malignancy. The mean duration of symptoms
was 6 days. Most (n=62) had a delay of more than

72 hours from onset to diagnosis. Half the time
delay was due to the patient not reporting symp-
toms, the remainder delay was due to the attending
clinician and patient’s relatives. Awareness of CAP
in these elderly patients was therefore limited in
patients, social contacts and physicians. Often the
symptoms were ‘incomplete’: 19 of the 101 had no
cough, no sputum production or no pleuritic chest
pain. The majority (78%) presented with malnutri-
tion 3. Nevertheless symptoms in the elderly with
CAP do include cough, sputum, dyspnea, fatigue,
anorexia, myalgia and even abdominal pain. Also,
statistically significant reductions in symptom report-
ing was found in older patients even when docu-
mented etiologies of CAP (S. pneumoniae,
Haemophilus influenzae, Staphylococcus aureus
and mixed infections) are established 2. Cough, chest
pain, dyspnea and fever are frequently absent in the
older CAP patient 4,5. Tachypnea, a physical sign
oftentimes poorly recorded, is more common with
older age and should always raise clinical suspicion
of CAP in this age group 2 (Table 1).

Recognizing significant variations in presentation
is key to making early presumptive diagnoses of
CAP in the elderly who would otherwise present
more often with later, more established and complex
parenchymal infection 6-8. Additionally, when the
elderly patient develops CAP they tend to have a
worse outcome than younger counterparts 9 .

Considering the pneumococcus, specific note
must be made of drug resistant pneumococcus

TABLE 1 - Clinical presentation of CAP varies according to patient age 2, 3.

Adults Age <65 Adults Age >65

More symptoms Fewer symptoms

Shorter symptom duration Longer symptoms duration

Earlier reporting both by patient and recognition by physician Delay is both due to patient or family AND
clinician’s failure to recognize

Cough, sputum production, pleuritic pain, dyspnea occur more
often than in elderly

Cough, sputum production, pleuritic pain, dyspnea
are less common

Classical presentation more common Non classical presentation predominates: fatigue,
anorexia, myalgia, abdominal pain

Fever is common Fever is less common

Complications will present more overtly and allow earlier clinical
diagnosis

Advanced complications of infection may be the
presenting impetus: empyema, for instance, may
present only with weight loss.

Tachypnea less common Tachypnea more common

Malnutrition less common Malnutrition very common

Clinical spectrum more complete Incomplete clinical spectrum
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(DRSP), which is known to more commonly suppu-
rate, and therefore often present with empyemas or
other infected, complicated pleural spaces. These
pneumonias can be particularly aggressive, resulting
in longer hospitalizations and more frequent
Intensive Care Unit (ICU) admissions even in a
young previously healthy patient 10.

Though no single presentation is definitive, any
variation of the above in the appropriate host can
be strongly suggestive of CAP. Even today, CAP
remains a clinical diagnosis, which can only be sup-
ported by certain laboratory data. There remains a
need to develop rapid, inexpensive, sensitive and
specific tests for the diagnosis of respiratory infec-
tions. Some useful antigen tests are already widely
available and can aide the initial diagnosis but all too
often the diagnosis is at best a supposition.

LOCAL PERSPECTIVE

With the rise in elderly GCC residents across the
GCC region, CAP in the elderly is likely to be more
often encountered and will increase burden on the
regional healthcare economy. This problem cannot
be underestimated: the GCC population is graying, a
phenomenon which masks the average demographic
age because of high regional fertility and per capita
birth rates. During the World Assembly on Ageing
(2002) 11, several Middle East countries reported in
on their current and projected populations over 60
years. At a national level, Egypt was found to have
the highest number of people aged 60 years and
older, at 4.3 million or 6.3% of the total population
in 2000, which is set to rise to some 23.7 million or
20.8% by 2050. Within the context of absolute
populations within the entire Middle East, that age
bracket is projected to exceed 10 million in Algeria
and Morocco, and 5 million in five other countries:
Iraq, Saudi Arabia, Sudan, Syrian Arab Republic and
Yemen. By 2050, approximately a quarter of the
populations in five countries are expected to be
aged 60 years and older: Bahrain, at 24.0%;
Kuwait, at 25.7%; Lebanon, at 25.4%; Tunisia, at
24.6%; and United Arab Emirates, at 26.7%. There
are significant regional disparities that can be attrib-
uted to the varying stages of demographic transition
and, more specifically, to differences in fertility and
mortality rates 11.

Mention must be made of the high prevalence of
tuberculosis in the GCC region. Physicians should
keep a high index of suspicion in patients who pre-
sent with CAP which remains unresolving as tuber-
culosis may present as CAP in this part of the
world. Tuberculosis should also be suspected in
patients who present with subacute or chronic pre-
sentation, immunocompromized patients and
patients who have history of contact with a patient
with tuberculosis. The diagnostic work up and man-
agement of primary tuberculosis falls beyond the
scope of this paper.

History taking should be comprehensive and
include information that helps in directing towards
certain pathogens or in risk stratification. This
include recent contacts with individuals with respira-
tory tract symptoms, animal or bird contacts, recent
performance of Hajj or Umra, travel history, antibi-
otic use, smoking and vaccination history, structural
lung diseases and steroid use.

RECOMMENDATIONS

The distinction between the clinical presentation
of ‘typical’ (i.e. pneumoccoccal) and ‘atypical’ pneu-
monia is imprecise. Clinicians should rather focus on
other variables such as age and co-morbidities in
directing empiric therapy (Level II evidence). CAP in
older patients often manifests with non-classical pre-
sentations such as somnolence, new anorexia, and
confusion and tends to have worse outcome (Level II
evidence). CAP caused by DRSP is associated with
more aggressive course and poor outcome (Level II
evidence). Tuberculosis should be considered in the
differential diagnosis of unresolving CAP in the GCC
region (Level II evidence).

FUTURE DATA AND VALIDATION

Our review showed paucity of data on clinical
presentation of CAP in the GCC region. The GCC
CAP working group recommends data collection on
clinical presentation and its relationship to bacteriol-
ogy.

DIAGNOSTIC TOOLS

INTERNATIONAL PERSPECTIVE

Chest X-ray provides only supportive evidence of
pulmonary infection and the optimal use of imaging
in the diagnosis of pneumonia is to be determined.
A radiological exam showing new airspace disease is
currently prerequisite for the diagnosis of any pneu-
monia and integral to recognizing CAP. Knowledge
of a pre-morbid film is essential in order to deter-
mine whether abnormalities seen are actually new
for the patient in question. It is well recognized that
emergency room physicians may ‘over-read’ radiolo-
gy of the CAP patient in an effort to avoid ‘missed
diagnosis’ of CAP and to avoid delay in treatment12.

Aside from diagnosis, radiology also helps deter-
mine whether response to therapy is occurring,
though radiological resolution always lags behind
clinical presentation. Radiological resolution of CAP
in a normal host lung occurs over 4-6 weeks follow-
ing onset of CAP. Follow up films to assess resolu-
tion should not be ordered any earlier, unless clinical
circumstances are worsening or films are indicated
for other reasons. Those with structurally abnormal
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lungs, aging lungs or other co-morbidities may be
much slower in resolving on chest X-ray and these
allowances are important to consider if one is to
avoid the pitfall of treating the chest X-ray rather
than the patient.

High resolution computerized tomography
(HRCT) scanning is known to be more sensitive for
detection of parenchymal air space disease in those
admitted to hospital with CAP but the clinical signif-
icance of these findings is unclear 13. CT scan is
indicated for diagnosis of CAP complications or
alternative diagnosis but not indicated as part of rou-
tine evaluation.

The utility of sputum gram stain and culture in
CAP has been questioned. In managing CAP as an
outpatient, sputum Gram stain is valuable only in
CAP outpatients with suspected resistant pathogens
or in patients who did not respond to initial therapy
rather than as an initial ‘sweep’ for etiologic
pathogens at the outset. Gram stain of sputum
should probably not be used to narrow the spectrum
of the antibiotic used in the initial treatment of CAP.

Routine blood cultures are not recommended for
the evaluation of mild, outpatient CAP 14 and in fact
there is even debate in the literature regarding limi-
tation of ‘reflex’ culturing of the blood of all CAP
patients. This is a response to evidence that culture
positive data remain poor and that examination of
clinical settings ranging from community general
hospitals to academic teaching institutions all find
poor overall identification rates 15. In response,
some suggest efforts to culture blood should be tar-
geted to higher risk, more severely ill patients,
namely those who are hospitalized. In these settings,
bacteremia can dictate more severe disease, carrying
mortality rates ranging from 6-20% 16.

A randomized control led trial compared
pathogen directed treatment (PDT) approach with
an empirical broad spectrum antibiotic treatment
(EAT) and found comparable clinical efficacy to both
approaches 17.

Routine laboratory data in the outpatient setting
are indicated if the likelihood of hospitalization
seems high or if the assessment of disease severity
(discussed shortly) appears high. Recommended lab-
oratory data for assessment include complete blood
count with differential to look for neutrophilia, elec-
trolytes and possibly liver function tests.

An important part of the outpatient assessment
of the CAP patient is pulse oximetry. This is advis-
able in all patients but particularly in those with
underlying comorbidities including chronic or struc-
tural lung disease (such as bronchiactesis) or con-
comitant cardiac disease. Pulse oximetry is readily
available, inexpensive and non invasive. The clini-
cian can also be aided in disposition related deci-
sion-making, reassured that a patient relegated to
oral antibiotics in the community is not hypoxemic.
If hypoxemia is found, need for supplemental O2
can be an independent indicator for hospitalization -

especially useful in assessing blunted presentations
of elderly CAP patients presenting to the office or
emergency room.

For the inpatient with CAP, aggressive diagnos-
tic work-up in a timely fashion is essential. This will
include chest radiology, sputum and most likely
blood culture data, complete blood count, elec-
trolytes, liver function and on occasion other data
which may be impacted by future therapy - theo-
phylline levels if relevant and coagulation parameters
(if the patient is on warfarin). Oxygen saturation is
assessed as outlined above but with a low threshold
for arterial blood gas sampling if the patient has a
significant O2 requirement, is rapidly deteriorating,
or is apparently in respiratory failure. Additionally,
those with preexisting lung disease should have arte-
rial blood gas sampling earlier rather than later in
view of their added vulnerability for respiratory fail-
ure due to impaired cardiopulmonary reserve.
Arterial blood gas data will aide appropriate in-hos-
pital triage depending on the perceived/impending
need for more invasive support.

When patients present with a parapneumonic
effusion revealed by radiology, efforts should be
made to sample the fluid if the effusion is of signifi-
cant size or there is suspicion of complicated parap-
neumonic effusion. The ATS recommends sampling
if more than 10 mm of fluid is visible on a plain lat-
eral decubitus film 18. Notice that antibiotics do not
need to be withheld before sampling is completed
(in fact thoracocentesis may be delayed while equip-
ment is assembled, the patient is admitted and coag-
ulopathies are ruled out) never the less pleural fluid
analysis can be useful. Additionally, it is essential to
exclude an empyema, which will need a combination
of pleural space management, antimicrobials and
possible surgical intervention.

Other rapidly processed tests are also now enter-
ing the diagnostic repository and clinicians are learn-
ing to use these with increasing familiarity. The uri-
nary antigen test for Legionella can be used on
admission and is positive in most patients with acute
infection due to Legionella pneumophila serogroup
1. Unfortunately antigen is present in the urine for
months after an infection so its utility is limited to
those patients without a recent history of Legionella.
This assay has been selected for a number of rea-
sons, based on available alternatives and their practi-
cal implications. Legionella can be diagnosed via cul-
ture, serology, immune-assay or PCR methods. PCR
methods on samples of sputum, serum, urine (or
even contaminated water suspected to be implicated
in an outbreak) are sensitive (33-70%) and highly
specific (98-100%) 19. Additionally PCR testing can
be completed in 2-4 hours but the utility of this test
is limited by prohibitive costs and lacks approved
reagents. Direct fluorescent antibody testing of the
sputum of a CAP patient suspected to have
Legionella is also quickly processed in 2-4 hours
with similar sensit ivit ies and specif icit ies.
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Interpretation of DFA however takes significant
expertise and requires a large pathogen burden,
which can only be expected in those with multi-lobar
pneumonia. Single point serology is useful only if
baseline IgM or IgG is greater or equal to 1: 128
and acute and convalescent titers otherwise need to
demonstrate a four-fold rise when compared several
weeks apart - too late to have any impact on chosen
therapy at the time of CAP presentation. Sputum
culture, when using special media, remains the gold
standard but it takes from 2 to 7 days before the
final culture result can be read. The urinary antigen
therefore emerges as the ideal test for the CAP
patients who are immunocompetent because sensi-
tivity and specificity are both between 90 and 100%
and the test is processed in minutes to a couple of
hours (depending on which method is used). Since
most CAP infections are due to L. pneumophila
serogroup 1 which is the only pathogen detected by
the urinary antigen test (for instance Legionella
longbeacheae is not detected) this does not present
a significant limitation in clinical practice for most
CAP patients. In fact the guidelines now endorse
use of the urinary antigen test supplemented by a
concurrent sputum culture as confirmatory evidence
of Legionella CAP 16.

Pneumococcal antigen is a similar case in point
offering newly recognized advantages. The IDSA
advises its use in conjunction with standard culture
data noting that it provides results potentially as
quickly as a standard sputum gram stain 16. An
assay for pneumococcal antigen has been approved
by the FDA using a urine sample and confirms the
presence of pneumococcal infection by detecting
pneumococcal cell wall polysaccharide, which is
shared by all pneumococcal serotypes. The assay is
an immunochromatographic membrane test (ICT).
Significantly, sensitivity for detecting bacteremic
pneumococcal infection is high, between 70-90%.
Also a major advantage of this new assay is that the
ICT for pneumococcal antigen detects disease in
those who are culture negative. It may also be help-
ful for those patients presenting with CAP while on
antibiotics prescribed earlier. The ICT will aid diag-
nostic evaluation rather than supplant culture data,
because cultured data are still required in order to
ascertain susceptibility to specific agents. It is impor-
tant to note that the pneumococcal antigen will be
positive in those infected with other agents but colo-
nized with pneumococcus so a positive ICT for this
antigen does not absolutely confirm active infection,
merely suggest it 16.

Similarly, PCR assays for Mycoplasma on throat
swab samples are also being examined and are help-
ing secure a diagnosis in many CAP patients. DNA
probes and nucleic acid amplification assays are
under development but remain research tools at pre-
sent.

Chlamydophila pneumoniae is also an impor-
tant pathogen for CAP but lacks a gold standard

diagnostic method. Serology, culture, microimmuno-
fluorescence (MIF), PCR, tissue histology and
immunohistochemistry are all possible options in
establishing a diagnosis of Mycoplasma pneumoni-
ae infection. For the CAP patient, detection of four
fold increases in IgM antibody titers to M. pneumo-
niae measured by MIF are probably most useful but
remain a research tool at the moment. Single elevat-
ed IgG titers should not be considered diagnostic
because there is significant day-to-day variation in
these levels - instead acute and convalescent samples
should be studied.

Finally, invasive diagnostic tests may be appro-
priate but these will be reserved for the hospitalized
‘enigmatic’ pneumonia, which is progressing with
high severity. Techniques include transtracheal aspi-
ration, bronchoscopy with bronchoalveolar lavage
and possibly protected specimen brush sampling.
Finally trans-thoracic needle aspiration of the lung
(limited to few experienced operators) may also be
indicated. In rare instances, some patients who show
signs of rapid deterioration or severe lung injury
may ultimately need open lung biopsy.

Procalcitonin has been proposed as a diagnostic
tool for CAP as well as in predicting severity, prog-
nosis and in guiding therapy 20-29.

Other laboratory data may be of use in assessing
the course of CAP or the response to therapy. An
elevated C-reactive protein (CRP) on presentation is
suggestive of an acute infective process. CRP has
been correlated with clinical progress. 30 A simple
algorithm follows listing the basic steps in diagnostic
evaluation for the CAP patient recommended
(Figure 1). Actual diagnostic work up may not follow
this, either sequentially or exhaustively, because the
diagnostic work up will also be dependent on clinical
course and underlying risk factors, the focus of dis-
cussion in subsequent sections.

LOCAL PERSPECTIVE

The use of different tests of CAP in different
areas of the GCC region depends on the availability
and the cost of the tests. Diagnostic testing for CAP
including microbiology, serology, and radiology in
addition to basic laboratory workup is available in
most areas of the GCC region. In tertiary care cen-
ters more sophisticated testing facilities are available
including Legionella testing, Mycoplasma and
Chlamydia serology, procalcitonin, HRCT, bron-
choscopy and molecular testing. More comprehen-
sive diagnostic testing is more likely to be done in
governmental or teaching hospitals compared to pri-
vate setting and in major tertiary care centers com-
pared to primary and peripheral hospitals and clin-
ics. However, there is limited data from the region
on the utility of these tests in CAP management.
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RECOMMENDATIONS

Chest radiograph is recommended for al l
patients with CAP to establish the diagnosis and the
presence of complications (Level II evidence), even
allowing for the difficulty in interpreting chest x-rays
in milder disease or in the emergency rooms. Efforts
to obtain an old CXR should always be made in
order to make a comparison to determine new
changes.

For outpatients with CAP, Gram stain and cul-
ture of sputum or blood are not required. Oxygen
saturation should be assessed by pulse oximetry if
available (Level II evidence).

For hospitalized patients, Gram stain and culture
of sputum should be obtained if a drug-resistant or
unusual pathogen is being considered (Level II evi-

dence). Good-quality sampling is mandatory for
informative results. Ideally all culture data, sputum or
blood must be obtained prior to initiation of antibi-
otics. Assessment of gas exchange, routine blood
chemistry and blood count should be performed
(Level II evidence). For those with severe CAP, the
following tests should also be obtained: blood cul-
tures and urinary antigen tests for L. pneumophila
and S. pneumonia (Level II evidence). For mechani-
cally ventilated patients, an endotracheal aspirate
should be cultured (Level II evidence). In selected,
severely ill, CAP patients more aggressive diagnostic
testing such as bronchoscopic sampling should be
performed, determined on an individual basis (Level
II evidence). In patients with persistent productive
cough, significant weight loss, night sweats, or other
risk factors for tuberculosis, a sputum sample for

FIGURE 1 - Diagnostic algorithm for community acquired pneumonia patient: determination of disposition, severity
and co-morbidities.

° Obtain detailed history, including prior antibiotic 
exposure and vaccination history.  

° Determine the patient’s place of residence as the 
community (exclude nursing home residents).  

° Assess  DRSP risk factors 

° Order a chest X ray  
° Assess oxygenation (pulse oximetry) 

° Evaluate patient for possible admission to hospital using CRB-65 

° Use both severity indices and social factors to make the decision of disposition. 

° Additionally, assess ability to absorb P.O. medications. 

° Assess for modifying factors and 
cardiopulmonary disease 

° Measure oxygenation and obtain blood chemistries and
sputum culture.  

° Consider obtaining blood culture.  

° Measure CURB-65 to aid in the decisions for ICU or ward
admission. 

° Check Legionella urinary antigen in severe CAP. 

° Bronchoscopic diagnosis determined on individual cases,
usually after initial empiric antibiotic choices have been made
and treatment failure or other complications are a concern. 

° Consider drainage and culture of pleural fluid. 

Outpatient therapy Inpatient therapy 
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acid-fast stain and TB cultures should be performed,
and the patient kept in respiratory isolation (Level II
evidence). For patients with significant pleural effu-
sion, drainage and culture of pleural fluid may aid in
obtaining etiologic diagnosis (Level II evidence).

FUTURE DATA AND VALIDATION

Reliance on an expatriate workforce brings to
the region professionals with different training and
backgrounds, magnifying the need for standardized
methodologies in diagnostic microbiological testing
of CAP in the GCC region.
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THE ADMISSION AND SITE OF CARE DECISIONS

INTERNATIONAL PERSPECTIVE

Different tools have been used to estimate the
severity of CAP 1. Whether these tools should be
used to predict outcomes, to determine disposition
or even used to determine ICU level of care is hotly
under debate 2. Many tools are also limited in how
readily they translate at the bedside in a real world
setting.

The Pneumonia Severity Index (PSI) is complex
and heavily weights age and comorbidity, dividing
patients into 5 risk groups for mortality 3. Classifi-
cation is based on a two-step approach examining

demographic factors, comorbidities, physical findings
and investigative (laboratory and radiological) data.
Patients under fifty years of age, with no comorbidi-
ties (including no malignancy) and no abnormal labo-
ratory data or physical findings are class I according
to the PSI. All others fall into Class II-V, based on
age, gender, nursing home residency, comorbidities,
physical examination and laboratory data. Each fac-
tor carries points and accumulated points score
determines the PSI classification. In the derivation
and validation of PSI, mortality ranged from 0.1 to
0.4% in Class I, 0.6 to 0.7% in Class II, and 0.9 to
2.8% in Class III, 8.2 to 9.3% in Class IV and 27.0
to 31.1% in Class V. It is hypothesized that patients
in risk Class I or II be considered for outpatient
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treatment. Patients in risk Class III are considered
candidates for outpatient treatment or brief inpatient
observation, while patients in Classes IV and V
should be considered for traditional inpatient thera-
py. No attempt is made to define the need for
admission to the ICU. Because of this age-weight-
ing, the PSI exaggerates disease severity simply
based on host age, overshadowing other factors.
Furthermore it may also overestimate the need for
expensive resources with an inappropriate emphasis
on age and comorbidity and not on actual severity
features. This is because the PSI was essentially
developed to define LOW RISK patients, and often
also underestimates the need for hospital or even
ICU level of care.

Lim et al conducted three prospective inpatient
CAP studies totaling 1068 patients. 80% of the
study population was used as the derivation cohort
and the remaining 20% for validation. The investiga-
tors found the following factors to be predictive of
death: the presence of confusion, a serum BUN >7
mmol/L (>19 mg/dL), tachypnea greater than 30
breaths per minute, systolic hypotension under
<90mm Hg or diastolic hypotension less than <60
mm Hg, age above 65 years, fever, and hypoalbu-
minemia of less than <30 g/dL. The acronym for
these values was termed CURB: confusion, uremia,
respiratory rate and blood pressure. One point was
ascribed for each positive factor of CURB and an
additional point for age greater than 65. This defini-
tion of pneumonia severity is also termed the
CURB-65 score 4 (Table 1). Using these predictors,
mortality is increased by 21-fold if three or more
features are present on admission. This tool is
chiefly applied to those presenting in an emergency
room setting where initial laboratory data is avail-
able. Patients who have a CURB-65 score of 3 or
more are at high risk of death and should be man-
aged as having severe pneumonia. Patients who
have a CURB-65 score of 2 are at increased risk of
death. They should be considered for short stay
inpatient treatment or hospital supervised outpatient
treatment. This decision is a matter of clinical judg-
ment. Patients who have a CURB-65 score of 0 or
1 are at low risk of death. They can be treated as
having non-severe pneumonia and may be suitable
for home treatment. If confusion is added to the fac-
tors above and is present in addition to two of three,
mortality rises to a 36-fold increase.

In the outpatient settings where laboratory
facilities may not be found, a modified version of
CURB-65, can be used. This version, cal led
CRB-65, has been validated in several studies
(Table 1) 5-7.

Conceivably any clinician in an office setting will
be able to make most of CURB-65 or CRB-65 mea-
surements, making these tools very handy for almost
all CAP patients assessed at the time of presenta-
tion.

Validation studies found that these clinical pre-

diction rules for severe CAP have their limitations
and therefore these rules do not replace clinical
judgment 8 9. The utility of CURB-65, for example,
may be limited in the elderly and those with any
comorbidity not accounted for in deriving the score.

Another limitation in using the pneumonia sever-
ity measures is the presence of other non-medical
factors in the admission decision making. Lack of an
appropriate caregiver of itself indicates hospitaliza-
tion; similarly psychiatric disease and substance
abuse are also indicative of admission for lower dis-
ease severity.

LOCAL PERSPECTIVE

There are no studies validating the use of CAP
severity measures in the GCC region. However,
because of its simplicity and practicality CURB-65
and CRB-65 seem more applicable in the GCC
region than PSI. The importance of non-medical
factors in the decision making for hospitalization is
probably different in the GCC region compared to
the West. Across the GCC region, where an the
extended family is the norm rather than the excep-
tion of societal structure, lack of an appropriate
caregiver is not a common indication - elderly GCC
residents are generally attended to by their family
until the end of life.

RECOMMENDATIONS

The decision to admit the CAP patient is agreed
to be the single most defining decision a clinician
takes in the entire disease course 10. Admitting the
patient to hospital activates more invasive testing
and closer monitoring. This should be reserved for
those deemed at higher risk of mortality. A simpli-
fied recommendation is illustrated in Table 1. CRB-
65 should be used in outpatients and CURB-65 for
hospitalized patients. In general, hospitalization is
recommended for patients with CURB-65 score of
≥2 and ICU admission for those with score of ≥3
(Level II evidence). The CURB-65 is very good for
avoiding overlooking severe illness. However, these
rules do not replace clinical judgment (Level II evi-
dence). Admission to an ICU is required for patients
with septic shock requiring vasopressors or with
acute respiratory failure requiring intubation and
mechanical ventilation. (Level II evidence). Patients
with suspected tuberculosis should be placed under
respiratory isolation (Level II evidence).

FUTURE DATA AND VALIDATION
INFORMATION

There is a need for validation of CAP severity
measures in the GCC region. This will be only possi-
ble after developing a regional database for CAP.
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The future growth of the home healthcare in the
region will have an impact on expanding outpatient
therapy of CAP.

PATIENT STRATIFICATION AND
EMPIRIC THERAPY

INTERNATIONAL PERSPECTIVE

Evaluation of any risk factors for certain
pathogens (including drug resistant etiologies) and
the presence of modifying circumstances increasing
the patient’s predisposition to infection, or inability
to resolve CAP normally, must be considered from
the outset of presentation.

Certain host factors increase the likelihood of
infection with DRSP (Table 2). DRSP risks include
age above 65 years, recent β-lactam therapy (within
3 months), alcoholism, immune suppression (includ-
ing steroids), multiple medical co-morbidities, and
exposure to children in day care facilities.

Patients with CAP should also be evaluated for
risk factors for enteric gram negative organisms and
pseudomonas as the presence of these factors will
influence initial therapeutic choices. Gram-negative
strains must be considered in the setting of underly-
ing cardiopulmonary disease, multiple medical co-
morbidities, and also recent antibiotic therapy (no
specified time frame). CAP caused by Pseudomonas
aeruginosa must be considered when structural lung
disease is present, for example in those with
bronchiectasis, current or recent corticosteroid use

(>10 mg prednisone/day), prior broad-spectrum
antibiotics for >7 days within the past month and
malnutrition. Searching for these risk factors during
the initial history taking will aid patient stratification.
Finally, in patients who failed antibiotic therapy,
other unusual pathogens such as viral or mycobacte-
rial infections should be suspected (Table 2).

Recent antibiotic exposure has enormous impact
on the presence of antibiotic resistance and is newly
recognized as an independent risk factor for infec-
tion with enteric gram negatives. The Toronto
Bacterial Infection Network was established to exam-
ine the effect of recent antibiotic exposure on subse-
quent pneumococcal resistance 11. In their study of
3339 episodes of invasive pneumococcal infection,
they found the use of beta-lactams, TMP/SMX,
macrolides and quinolones predicted subsequent
resistance. Also, quinolone resistance was much
more likely if the patient was concomitantly on
steroid therapy, or in the setting of nosocomial
infection 11. Recent antibiotic use therefore is an
independent risk factor predicting drug resistance
and a careful antibiotic history must be taken at ini-
tial presentation.

Armed with the knowledge of these factors,
which could modify the patient’s presentation and
potential infecting agents and their potential suscep-
tibilities, the clinician is best able to select a safe and
inclusive treatment regimen from the outset.
Additionally, assessing for these risk factors aids in
decisions pertaining to the patient’s initial disposi-
tion, whilst also allowing realistic expectations of

TABLE 1 - CURB-65 AND CRB-65 severity scores for CAP

Clinical factor Points

Confusion 1

Blood urea nitrogen >19 mg per dL 1
BUN >7 mmol/L (>19 mg/dL)

Respiratory rate >30 breaths per minute 1

Systolic blood pressure <90 mm Hg or 1
Diastolic blood pressure <60 mm Hg

Age >65 years 1

Total points

CURB-65 score Recommendation

0-1 Low risk; consider outpatient therapy

2 Short hospitalization or closely supervised outpatient therapy

3-5 Severe pneumonia; hospitalize and consider ICU admission

CRB-65 score * Recommendation

0-1 Low risk; consider outpatient therapy

2 Consider hospitalization

3-4 Severe pneumonia; hospitalize and consider ICU admission

* A CRB-65 score is calculated by adding all the clinical factors except BUN
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anticipated clinical and radiological resolution. The
above are utilized as means of stratifying patients for
recommended empiric therapy 10.

TABLE 2 - Risk factors for certain pathogens. These
risk factors are used as modifying factors in making
treatment decisions.

Risk factors for drug-resistant S. pneumoniae

• Age >65 yr

• Beta-lactam therapy within the past 3 months

• Alcoholism

• Immune-suppressive illness (including therapy with corti-
costeroids)

• Multiple medical comorbidities

• Exposure to a child in a day care center

• Recent antibiotic therapy in family member

Risks for enteric Gram-negative bacilli

• Structural lung disease

• Underlying cardiopulmonary disease

• Multiple medical comorbidities

• Recent antimicrobial therapy

• Failure of antibiotic therapy

Risks for Pseudomonas

• Structural lung disease

• Corticosteroid use (prednisone >10mg /day)

• Recent broad spectrum antimicrobials (more than 7
days in prior month)

• Malnutrition

Risks for viral and mycobacterial infections

• Failure of antibiotic therapy

• Exposure to mass gatherings (Hajj or Umra)

Current North American principles of antimicro-
bial therapy for the treatment of CAP include a
number of distinct values, which are not encom-
passed in other regional guidelines and are impor-
tant to note. The first dose of therapy must be
administered rapidly (some guidelines and govern-
mental agencies state within 4 hours of admission).
Evidence supports starting antibiotic treatment with-
in 4 hours of arrival at the hospital, and this has
been recommended as a core quality and perfor-
mance measure 12. For those hospitalized for CAP,
early antibiotic administration is clearly associated
with improved inpatient and 30 day mortality 13,14.
Houck et al 15 performed a retrospective study using
medical records from a national random sample of
18,209 Medicare patients older than 65 years who
were hospitalized with CAP from July 1998 through
March 1999. They found antibiotic administration
within 4 hours of arrival at the hospital to be associ-

ated with reduced in-hospital mortality, mortality
within 30 days of admission, and length of stay. As
a result, it is a US Medicare “core measure “ to give
antiibotics within the first 6 hours of admission. The
period of transfer from emergency room to the ward
has been identified as vulnerable for discontinuity in
antibiotic orders and is likely to be the next focus of
scrutiny for improved care. Available guidelines and
pocket flashcards will only improve the likelihood of
administering the correct treatment at the correct
dose as soon as the patient is hospitalized.

Every CAP patient must be empirically treated
for atypical infection and pneumococcus, plus other
pathogens dictated by a careful risk factor assess-
ment. Monotherapy with macrolides is limited only
to selected inpatients and those outpatients with no
cardiopulmonary disease or modifying factors.
Vancomycin/ linezolid must be always be used cau-
tiously in the CAP population to avoid misuse.
Monotherapy with quinolones for an ICU admitted
CAP patient is never recommended as an empiric
approach in those who are mechanically ventilated
or in septic shock 16. Also, North American guide-
lines allow for the observation that quinolones are
not all alike with regard to pneumococcal activity
and potential for selecting resistance and clinicians
should make efforts to distinguish features of specific
quinolones for use in their patients. Our therapeutic
recommendations have incorporated many of these
fundamentals.

Several classes of antimicrobials have been used
in the management of CAP each has unique phar-
macokinetic and pharmacodynamic characteristics
that places each a unique role in the algorithm of
CAP management.

Factors for consideration of specific antimicro-
bials include spectrum of activity, potential for induc-
ing resistance, pharmacokinetics and pharmacody-
namics, efficacy, safety and cost. The selection of
specific antimicrobial regimens for empiric therapy is
based largely on a number of principles outlined
above, including the prediction of the most likely
pathogens (aided by knowledge of commonly
encountered pathogens in a geographic area and an
appreciation of their usual susceptibilities patterns);
and the presence of medical comorbidities that may
influence the pathogen, increase likelihood for drug-
resistant S. pneumoniae. (DRSP), and potentially be
a risk factor for clinical failure (Table 3).

The respiratory fluoroquinolones (levofloxacin,
moxifloxacin and gemifloxacin) have an important
role in the management of CAP because of their
ability to cover Gram-positive, Gram-negative, and
atypical pathogens with a single agent 17-21. There
have been concerns about the association between
the use of levofloxacin and the induction of resis-
tance in pseudomonas species and Streptococcus
pneumoniae 22, especially with the 500 mg dosing
regimen per day compared with 750 mg per day.
Quinolones penetrate well into the lung, often
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achieving higher parencyhmal than serum levels. In
addition, quinolones can be given once a day and
are highly bioavailable, achieving similar serum levels
with oral therapy as with intravenous therapy allow-
ing for excellent ‘step down’ therapy without com-
promising bioavailability. These features allow for
certain patients with moderately severe illness to be
treated with oral therapy out of the hospital and also
may permit the hospitalized patient to switch rapidly
from intravenous to oral therapy, allowing for an
early hospital discharge. There are some studies
showing that admitted patients, even with bac-
teremia, can be effectively treated with an oral
quinolone 23. Concerns have been raised about the
use of flouroquinolones as a first line therapy for
CAP especially in areas where tuberculosis is consid-
ered endemic because it can potentially mask and
delay the diagnosis of tuberculosis 24.

TABLE 3 - Factors influencing the choice of antibiot-
ic therapy of CAP

Antibiotic factors

• spectrum of activity

• potential for inducing resistance

• pharmacokinetics and pharmacodynamics

• efficacy

• safety

• cost

Patient factors

• Co-morbidities

• Modifying factors

• Severity of pneumonia

Geographic factors

• Prevalence of resistant organisms

• Antibiotic availability and registration at the national and
FDA level

• Pharmoeconomics

Currently available macrolides include ery-
thromycin and new generation macrolides
(azithromycin and clarithromycin). The use of ery-
thromycin has fallen out of favor with the introduc-
tion of newer macrolides, due the common GI side
effects and the need for frequent daily dosing. In
addition, the newer drugs are preferred due to their
greater activity against Haemophilus influenzae.
There is poor correlation between in vitro macrolide
susceptibility and clinical response of pneumococcal
infection 25. This is due to the high degree of
macrolide penetration into respiratory secretions. A
recent randomized, double blind, placebo-controlled

study examined the effect of azithromycin and clar-
ithromycin therapy on pharyngeal carriage of
macrolide-resistant streptococci in healthy volun-
teers. The study found that use of clarithromycin,
but not of azithromycin, selected for the erm
(B) gene, which confers high-level macrolide resis-
tance 26.

β-lactams are commonly used antibiotics in CAP
because of the availability and safety. However, they
lack activity against atypical pathogens. A number of
β-lactam agents that can be used for initial empiric
therapy, if the organism is penicillin susceptible or
intermediately resistant, include oral therapy with
second generation cephalosporins (cefuroxime, cefa-
clor, cefprozil), oral third generation cephalosporins
(cefdinir and cefditoren-pivoxil), high-dose amoxicillin
(1 g every 8 h), amoxicillin/clavulanate (875 mg
twice daily) and intravenous therapy with cefo-
taxime, ceftriaxone or ampicillin/sulbactam. The
role of cefuroxime in treatment of patients with
CAP has been questioned especially in patients with
pneumococcal bacteremia 27. In addition in the treat-
ment of the hospitalized CAP patient, cefuroxime
does not provide any cost advantage over ceftriax-
one because of frequent dosing.

Other agents can be used in the treatment of
CAP. Vancomycin and linezolid should be reserved
for patients with high-level resistance who are failing
other therapies. Vancomycin is available only in
parental form, the other agents in contrast are avail-
able in both oral and parental forms. Because of
recent FDA concerns about increased risk of fatal
hepatotoxicity and the withdrawal of two indications
of telithromycin, it should only be used with extreme
caution at this point for CAP patients 28, 29.

Certain agents that should not be used if DRSP
is suspected, because of a possible lack of efficacy,
include first-generation cephalosporins, cefaclor,
loracarbef, and trimethoprim/ sulfamethoxizole.

General adherence to medications improves as
dosing frequency decreases - compliance with once
or twice daily medicines is much greater than when
compared to 3 or 4 times daily medications. Patient
adherence and clinical success (i.e. resolution of
pneumonia) also influence microbial resistance pat-
terns. Medicine that is well tolerated and treatment
courses that are completed result in faster sympto-
matic relief and ultimately reduces the economic bur-
den of CAP. Fluoroquinolones, some of which are
once a day have already demonstrated low resis-
tance and high effectiveness 30.

Combining intelligent regimens which maximize
adherence with direction provided by critical path-
ways or ‘care-maps’ improves patient outcomes fur-
ther and decreases costs even more 31. Care maps
have become integral to the daily practice of medi-
cine in the USA and much of the world is following
this trend. Care maps guide healthcare workers to
quickly assess how an inpatient is progressing in his
or her treatment and whether desired outcomes are
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attained. The role of critical pathways has been stud-
ied in CAP with levofloxacin specifically in the CAP-
ITAL Study (CAP Intervention Trial Assessing
Levofloxacin) 32. The CAPITAL study investigators
found that a greater percentage of low risk CAP
patients that presented to hospitals using a critical
pathway were treated as outpatients without an
increase in adverse clinical outcomes. The critical
pathways therefore allowed more patients to be
identified and safely managed as outpatient CAP 32.

Thus, while choice of agent in this example was
monotherapy with a quinolone (acceptable for an
outpatient CAP in most patients), it was the applica-
tion of a clear cut care map which assisted in select-
ing patients appropriately and ultimately, reduced
admissions and costs without adding adverse events.
The choice of a single, readily bioavailable, well tol-
erated agent (increasing patient compliance) and the
selection of patients appropriate for therapy with
this agent multiplied the benefit of either approach
used in isolation.

Increasingly calls for antibiotic stewardship are
made spurring a new team approach towards limit-
ing this challenge. Antimicrobial management teams
need to be multidisciplinary - both to advise on
selection of agent, duration of treatment and release
data regarding local surveillance patterns, but also to
provide feedback on the impact of local prescription
patterns to the prescribers themselves. This dynamic
interaction can stimulate education and development
within the ranks of clinicians entrenched in habits of
old or simply too busy to consider the choices they
may be taking. The case for multidisciplinary teams
managing antimicrobial therapy for nosocomial
infection is clear, but the principles for these argu-
ments hold true when treating CAP also. The preva-
lence of antimicrobial resistance in the community
and in the nosocomial environment is related to the
selection of resistant organism by antibiotic expo-
sure, plasmid transfer between bacterial strains and
clonal spread of resistant organisms among the hos-
pitalized and even between institutions. Ultimately
these organisms can seep into the community itself:
with CA-MRSA, we are now seeing a previously
nosocomial organism expanding unabated into the
community 33-39.

The duration of CAP therapy remains under
debate 30,40,41. CAP has traditionally been treated
with a 7-14-day course of antimicrobial therapy.
However, there has been no consensus on length of
therapy among different organizational guidelines.
Several recent studies have demonstrated that short-
er course antibiotic regimens are as effective as
longer courses 42,43. The Infectious Diseases Society
of America/American Thoracic Society Consensus
Guidelines on the Management of Community-
Acquired Pneumonia in Adults recommends that
patients with CAP should be treated for a minimum
of 5 days, should be afebrile for 48-72 h, and
should have no signs of clinical instability before dis-

continuation of therapy 44. A longer duration of
therapy may be needed if initial therapy was not
active against the identified pathogen or if it was
complicated by extrapulmonary infection, such as
meningitis or endocarditis 44.

LOCAL PERSPECTIVE

Microbiology and resistance patterns are covered
earlier. Drug resistance including DRSP is a chal-
lenge in the GCC region just as in other parts of the
world. While data is scant on the modifying factors
for CAP from the GCC region, the GCC CAPWP
agreed that internationally identified modifying fac-
tors are applicable to the CAP patients in the
region. In addition, the GCC CAPWP identified
recent Hajj or Umra attendance as a modifying fac-
tor for CAP which should raise suspension for viral
or mycobacterial etiology (Table 2). Major classes of
antibiotics used in the treatment of CAP are avail-
able locally.

RECOMMENDATIONS

The central goal of these guidelines is to provide
the practicing physician with an approach to the ini-
tial antimicrobial management of CAP. It should
be mentioned that treatment guidelines are empiric
in nature and antibiotics should be started within 6
hours of presentation (Level II evidence). Once the
causative pathogen is isolated and antibiotic suscep-
tibility testing results are known, the antibiotic regi-
men should be tailored accordingly.

In devising these guidelines we used an approach
similar to our previous guidelines and is based on an
assessment of place of therapy (outpatient, hospital
ward, or ICU) and the presence of modifying factors
45 (Table 2). These modifying factors include the
presence of risk factors for DRSP, the presence of
risk factors for enteric Gram-negative bacilli, and the
presence of risk factors for P. aeruginosa as out-
lined above. DRSP is unlikely in the outpatient
unless one or more of the aforementioned risk fac-
tors are present and therefore usual therapy needs
no modification if risks are not identified. Once hos-
pitalization occurs, DRSP risks must always be con-
sidered, both in the ward patient and in the ICU.
The diagnostic work up remains unchanged, and no
evidence exists that the suspicion of DRSP should
require additional testing. Atypical pathogen infec-
tion should be considered in all patient groups,
sometimes in the form of mixed infection (Level II
evidence).

The issue of using fluoroquinolones as a first line
therapy for CAP in the settings of high prevalence
of tuberculosis was discussed by the GCC CAPWG.
It was felt that fluoroquinolones can still be used as a
first line therapy in CAP in the general population.
However, in CAP patients presenting with features
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suggestive of tuberculosis or in patients who failed to
respond rapidly to CAP therapy, fluoroquinolones
should be avoided (Level III evidence).

All patients fall into one of four groups, and
each group is associated with a list of likely etiologic
agents and suggested empiric therapy aimed at
these potential pathogens (Level II and III evidence)
(Table 4). This stratification of patients allows for a
graded response in terms of the empiric therapy
regimen selected. A less aggressive and narrower
spectrum approach can be used for the milder
cases, and as host factors become more complex or
the severity of illness increases, a more aggressive
and broad-spectrum regimen is recommended.

The GCC CAPWG took into account regional
bacteriology, antibiotic resistance data and available
antibiotics to formulate these recommendations.

Outpatient therapy

Outpatient therapy is considered in two groups,
those with and those without comorbidities and or
modifying factors.

The outpatient with no modifying risks of
comorbidities can be treated as an outpatient with a
single advanced generation macrolide, which would
include azithromycin and clarithromycin (Level II evi-
dence). Often these agents are once daily, so com-
pliance is good. If the patient is intolerant of
macrolides or macrolide-allergic, doxycycline is a
second choice, as its anti-pneumococcal activity
ranks lower (Level II evidence). A 2.0 grams single
dose of the newly l icensed extended release
azithromycin can be used in mild to moderate CAP
(Level II evidence) 46,47.

The outpatient with modifying factors receives

TABLE 4 - Recommendations for CAP therapy.

Group Common Pathogens Recommended Therapy

Outpatient – no modifying

risk factors

Outpatient – modifying risk factors

Inpatients, non-ICU

Inpatients, ICU

No risk factors for

P. aeruginosa or MRSA

Risk factors for P. aeruginosa

Risk factors for MRSA

Two antipseudomonal agents
from different classes plus
advanced generation macrolide

As above and Pseudomonas aeruginosa

Add vancomycin or linezolidAs above and MRSA

β-lactam plus either advanced
generation macrolide or a res-
piratory fluoroquinolone

Streptococcus pneumoniae
(including DRSP)
Legionella pneumophila
Haemophilus influenzae
Enteric Gram-negative bacilli
Staphylococcus aureus
Mycoplasma pneumoniae
Respiratory viruses

Respiratory fluoroquinolone
Or
β-lactam plus an advanced
generation macrolide
Or
Doxycycline plus β-lactam

Streptococcus pneumoniae (Including DRSP)
Haemophilus influenzae
Mycoplasma pneumoniae
Chlamydophila pneumoniae
Legionella pneumophila
Enteric Gram-negatives
Respiratory viruses

Respiratory fluoroquinolone
Or
β-lactam plus an advanced
generation macrolide

Streptococcus pneumoniae (including DRSP)
Mycoplasma pneumoniae
Chlamydophila pneumoniae
Legionella pneumophila
Haemophilus influenzae (including
β-lactamase producing H. influenzae)
Enteric Gram-negatives
Respiratory viruses

Advanced generation
macrolide:
azithromycin or clarithromycin
Or
Doxycycline

Streptococcus pneumoniae
Mycoplasma pneumoniae
Chlamydophila pneumoniae
Legionella pneumophila
Haemophilus influenzae
Respiratory viruses
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monotherapy with respiratory fluoroquinolone or a
β-lactam with an advanced generation macrolide
(Level II evidence). This regimen provides excellent
coverage of both typical (S. pneumoniae,
H. influenzae, M. catarrhalis) including DRSP,
β - lactamase producing H. influenzae, M.
catarrhalis and atypical pathogens (Mycoplasma
pneumoniae, Chlamydophila pneumoniae,
Legionella pneumophila). In fact, in certain compli-
ant patients who have access to the office, intra-
venous ceftriaxone may be an option and can be
switched to oral third generation cephalosporin after
24 to 48 hours.

Inpatient therapy

Inpatient therapy must also be stratified by
comorbidities and severity. For CAP patients admit-
ted to the ward, empiric treatment is with respirato-
ry fluoroquinolone monotherapy or a third-genera-
tion cephalosporin with a macrolide (Level II evi-
dence). This regimen provides broad spectrum activ-
ity against both typical and atypical respiratory
pathogens, many gram-negative bacilli and penicillin-
intermediate resistant S. pneumoniae. Monotherapy
with intravenous azithromycin is as effective as tradi-
tional β lactam/macrolide combinations in selected
patients 48 (Level II evidence). Doxycycline is an
alternative for those with macrolide allergies. Risks
for anaerobic infection should be covered with
appropriate agents. Lung abscess, if documented,
should be treated with clindamycin or metronidazole
and a thoracic surgical opinion should be sought
when indicated (Level III evidence).

The severely ill CAP patients requiring ICU
admission need empiric therapy for pneumococcus,
Legionel la, and H. influenzae but risk of
pseudomonal infection must always be assessed
since pseudomonas CAPs presents in certain groups
of patients as outlined previously (Level II evidence).

For CAP ICU patients without pseudomonal or
MRSA risk factors, the recommended antimicrobial
treatment is a combination of a beta-lactam plus a
respiratory flouroquinlone or a macrolide (Level II
evidence). Respiratory fluoroquinolone monotherapy
is not recommended as efficacy data in this popula-
tion is lacking; most of the trials were not conducted
in the critically ill CAP patient (Level II evidence).
When pseudomonal risk factors exist, two
antipseudomonal agents from different classes
should be used, in addition to coverage for DRSP
and atypical pathogens. These two requirements can
be met with the selected beta lactams as pipracillin-
tazobactam, cefepime or carbapenems (Level II evi-
dence).

CAP due to MRSA should be suspected in
patients with severe CAP or post-influenza CAP and
anti MRSA agents, such as vancomycin, linezolide
or clindamycin should be added (Level II evi-
dence) 49,50.

Short-course antibiotic therapy is equivalent to

standard length of therapy for clinical cure and bac-
terial eradication (Level II evidence). Adults should be
treated for a minimum of 5 days, should be afebrile
for 48-72 hours and have no signs of clinical insta-
bility before discontinuing therapy (Level II evidence).

FUTURE DATA AND VALIDATION

The GCC CAPWG recommends a comprehen-
sive system of implementing CAP guidelines at levels
of healthcare along with establishing a monitoring
system to assess the effectiveness and impact of fol-
lowing these recommendations. One strategy for
implementation is to incorporate theses guidelines in
national and regional clinical pathways for CAP
management.

NATURAL HISTORY OF CAP: TAILORING
THERAPY ACCORDING TO CLINICAL

RESPONSE

INTERNATIONAL PERSPECTIVE

Normal resolution of pneumonia is not easily
defined and varies according to the underlying etiol-
ogy. An understanding of the expected course is
important in assessing the patient’s response to
therapy. Knowing the expected course of therapy
will avoid unnecessary change or escalation of thera-
py and over investigation. For instance, presence of
fever in a patient who is otherwise clinically improv-
ing does not necessarily represent failure of therapy.
Fever can be expected for the first 4 days of CAP.
Most patients report subjective improvement within
3 to 5 days of initiation of therapy. Specific clinical
criteria for resolution include improvement in fever,
cough, crackles, leukocytosis, arterial oxygenation
(PaO2), and level of C-reactive protein.

The course of CAP can be divided into three
stages 10. The initial period begins with the onset of
anti-microbial therapy for a further 24-72 hours dur-
ing which the patient’s clinical condition stabilizes
and shows signs of improvement. The second peri-
od begins after 72 hours following which physical
examination laboratory data and usually radiological
imaging show objective improvement (unless reasons
for delayed radiological resolution are present).
Finally the patient enters the recovery period which
may take further days to weeks, when the patient
returns to his usual state of pre morbid health.

Most data concerning the natural history of
pneumonia have focused on radiological resolution.
Abnormal radiology persists longer than clinical
abnormalities present on examination: this radiologi-
cal lag is well recognized and therefore the initial x-
ray may first worsen before improvement. Those
with delayed radiological resolution are identified as
patients with persisting radiographic abnormalities
for greater than one month.

A number of factors retard healing of lung injury
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due to pneumonia. These factors include comorbidi-
ties such as underlying cardiopulmonary disease,
renal disease, diabetes and structural lung disease.
Alcoholism and neurological conditions also con-
tribute to delayed resolution with x-ray abnormalities
persisting well beyond four weeks. Finally, pneumo-
nia in those with human immunodeficiency virus
(HIV) infection and malignancy are also expected to
have delayed resolution.

CAP in the elderly not only presents differently
(as discussed earlier) but is also associated with slow-
er resolution 51-54. Ninety percent of patients
younger than 50 years of age show radiographic
resolution by 4 weeks, compared with only 30% of
patients older than 50, even in the absence of con-
current disease 51, 55. Additionally the rate of resolu-
tion depends on the etiologic pathogen with resolu-
tion being more rapid with Mycoplasma pneumoni-
ae, non-bacteremic S pneumoniae, Chlamydophila
species, and Moraxella catarrhalis than with other
organisms.

Decisions to switch therapy from parenteral to
enteral routes and to complete course of antibiotics
are based on an assessment of the patient’s clinical
course, an intact enteral system and social factors
that support discharge to community. Patients can
be divided into three categories, those with early
response, those lacking response (assessed after the
third day of treatment) and those with active deterio-
ration. Early responders should be quickly changed
to oral therapy provided there is no question of abil-
ity to absorb enterally. Discharge can follow quickly.
Earlier studies reported i.v.-p.o. switch after 3-4
days 56,57 but more recent data suggest that the
switch can be performed after 1-3 days of intra-
venous therapy 58. A limited number of studies also
support the notion that, in the carefully selected
patient, oral therapy can be initiated even as first
line treatment in the hospitalized CAP patient
32,56,57. The remainder need to be evaluated carefully
to see if factors accounting for a longer course are
to be expected including the presence of comorbidi-
ties, immune suppression or structural lung disease.
Most experts recommend that parentral therapy be
switched to oral therapy in no earlier than three
days in patients who can tolerate oral therapy and
show clinical stability 59.

Clinical and radiological deterioration in parallel
warrant aggressive investigation and reassessment of
the patient’s disposition which may require more
intensive monitoring and transfer to a critical care
area 10.

Mortality from CAP remains unchanged over the
past two decades, perhaps because prevalence of
the disorder is increasing along with growing num-
bers of elderly and immuno-suppressed patients
despite advance of therapy and recognition of this
condition. One could also hypothesize that increas-
ing rates of drug resistance also impact on our fail-
ure to modify pneumonia-related mortality. A

prospective study looking at prognostic factors for
bacteremic pneumoccocal CAP in five countries
found mortality to range from 6% in Canada, 20%
in the USA and Spain and 13% in the UK and 8%
in Sweden 60. Age greater than 65 years was an
independent risk factor along with underlying chron-
ic lung disease, elevated APACHE scores and need
for invasive mechanical ventilation. Mortensen et al
have identified that half of deaths attributable to
CAP result from a worsening of underlying co mor-
bidities 61. In an Asian study on pneumococcal pneu-
monia, bacteremia and mechanical ventilation were
significant risk factors for death, but any kind of
antibiotic resistance was not associated with
increased mortality 62. In a study of 245 patients
with CAP, tachypnea, diastolic hypotension, and an
elevated blood urea nitrogen were independently
associated with death from pneumonia in our study,
confirming the value of a previously reported dis-
criminant rule from the British Thoracic Society 63.
In CAP patients admitted to the ICU, septic shock
was found to have the highest association with mor-
tality 64.

The Pneumonia Patient Outcomes Research
Team cohort study evaluated the causes of death in
CAP patients61. Among 944 outpatients and 1343
inpatients with CAP, 208 (9%) died by 90 days. The
most frequent immediate causes of death were respi-
ratory failure (38%), cardiac conditions (13%), and
infectious conditions (11%); the most frequent
underlying causes of death were neurological condi-
tions (29%), malignancies (24%), and cardiac condi-
tions (14%). Mortality was pneumonia related in only
110 (53%) of the 208 deaths. Factors independently
associated with pneumonia-related mortality were
hypothermia, altered mental status, elevated serum
urea nitrogen level, chronic liver disease, leukopenia,
and hypoxemia. Factors independently associated
with pneumonia-unrelated mortality were dementia,
immunosuppression, active cancer, systolic hypoten-
sion, male sex, and multilobar pulmonary infiltrates.
Increasing age and evidence of aspiration were inde-
pendent predictors of both types of mortality 61.

LOCAL PERSPECTIVE

The importance of Mycobacterium tuberculosis
as an etiologic agent for CAP in Saudi Arabia has
been discussed before 65,66. M. tuberculosis was the
most common pathogen recovered among hospital-
ized CAP population during Hajj in one study 66.
There are no data on the response rate or pattern
of CAP in the GCC region.

RECOMMENDATIONS

Normal resolution of pneumonia is not easily
defined and varies according to the underlying etiol-
ogy. Most patients report subjective improvement
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within 3 to 5 days of initiation of therapy. However,
radiological improvement usually lags behind. Early
responders who can tolerate oral therapy should be
changed to oral therapy in no earlier than three
days of parenteral therapy as long as they show clin-
ical stability (Level II evidence).

FUTURE DATA COLLECTION AND VALIDATION

Larger scale studies are needed to examine the
importance of tuberculosis as a cause of non-resolv-
ing CAP. There is also a need for evaluation of rate
of response in relation to genetic polymorphisms in
the inflammatory response that are common in the
GCC region.

CAP DURING HAJJ
LOCAL PERSPECTIVE

Specific comment on CAP during Hajj is war-
ranted because so many of the residents of the GCC
will be exposed to returning or worshipping pilgrims
during the largest religious mass migration in the
world which recurs annually. A prospective study
performed in two hospitals during Hajj found respi-
ratory diseases to be the most common causes of
hospitalization (57%) with pneumonia being the
leading reason for hospitalization in 39% of all
patients 67.

Another study examined the pathogens of CAP
during the 1994 Hajj 66.Data was collected from
patients admitted to Al-Noor Specialist Hospital and
King Abdul Aziz hospital in Makkah between 3-28th

May 1994. Bacteriological diagnosis was confirmed
in 72% of patients (n=46). Mycobacterium tubercu-
losis was the most common pathogen recovered
among this hospitalized CAP population (20%). If
validated in other studies, this finding may have pro-
found implications on the diagnostic approach,
empiric therapy and infection control of CAP during
Hajj. Until more evidence emerges, clinicians must
keep a high index of suspicion for tuberculosis (TB)
in pilgrims presenting with CAP.

The use of fluoroquinolones as first line therapy
in CAP during Hajj may cause a delay in the diagno-
sis of tuberculosis and may also promote the devel-
opment of resistance. However, this concern
has been reported in one case report (Level III evi-
dence) 68.

RECOMMENDATIONS

The GCC CAPWG adopts the Saudi MOH rec-
ommendation that influenza vaccination to pilgrims
attending Hajj, especially those with underlying
chronic illnesses such as cardiopulmonary disease
and is mandatory for all healthcare workers working
in Makkah and Madinah, the sites of worship during
the Hajj (Level II evidence).

The GCC CAPWG also endorses the Saudi
MOH recommendation for the use of facemasks
during Hajj, to reduce airborne transmission of dis-
ease 69 (Level III evidence). Compliance with this
recommendation has been poor. A 1999 survey by
the MOH during Hajj found facemask compliance
rates of 24% 70. Though data on efficacy of face-
mask use in prevention of RTI at Hajj is lacking, it is
a simple, inexpensive and innocuous recommenda-
tion to make. All pilgrims (many of whom will be
traveling from areas of low TB endemicity) would be
well advised to conduct the Hajj wearing facemasks.

In treatment of CAP during Hajj, the use of fluo-
roquinolones as a first line therapy should be avoid-
ed because of concerns of masking and delaying
tuberculosis diagnosis (Level III evidence).

PREVENTION AND CONTROL

INTERNATIONAL PERSPECTIVE

Influenza vaccination has been shown to reduce
illness and all-cause mortality in vulnerable popula-
tions and to improve survival in hospitalized patients
with CAP during influenza season 71. Two types of
influenza vaccine, an inactivated and live attenuated
influenza vaccines (LAIV) are available. Although
both types of vaccines are effective, the vaccines dif-
fer in several aspects. Both LAIV and inactivated
influenza vaccines contain strains of influenza viruses
that are antigenically equivalent to the annually rec-
ommended strains. Viruses for both vaccines are
grown in eggs and are administered annually.
Because inactivated influenza vaccine contains killed
viruses it does not produce influenza signs or symp-
toms. In contrast, LAIV can produce mild influenza
manifestations. LAIV is administered intranasally by
sprayer, whereas inactivated influenza vaccine is
administered intramuscularly by injection.

Pneumococcal polysaccharide vaccine reduces
the incidence of CAP and bacteremic pneumococcal
disease in particular 72,73. In addition, prior vaccina-
tion against pneumococcus was associated with
improved survival, decreased chance of respiratory
failure or other complications, and decreased length
of stay among hospitalized patients with community-
acquired pneumonia 73. Currently, there are 2 vac-
cines available, 23 valent polysacharide vaccine, rep-
resenting approximately 90% of all serotypes that
cause invasive pneumococcal disease in the adult
population. The other vaccine is a 7-valent conju-
gate formulation especially designed for pediatric
use, which is beyond the scope of this document.
Studies have shown that the 23-valent vaccine pre-
vented pneumococcal pneumonia (with or without
bacteremia) and decreased the rates of overall pneu-
monia and of mortality due to pneumonia in older
adults 74. Post licensure epidemiological studies have
documented the value of the 23 valent pneumococ-
cal vaccine in preventing invasive infection among
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elderly and younger adults with some chronic med-
ical condition in about 45-75%. The vaccine has
been shown to be cost-effective for general popula-
tions of adult as well as elderly 75,76.

LOCAL PERSPECTIVE

Both Frayha and Al Mazrou and Memish et al
have demonstrated a very good distribution (86%) of
the local serotypes in Saudi Arabia in the 23 valent
polysaccharide pneumococcal vaccine 77,78.
However, a similar study by Ahmed et al showed
that only 63% of the circulating serotypes and
specifically 57% of those from CSF and blood in
Kuwait are covered by the 23 valent pneumococcal
vaccine 79. However, the vaccine clinical effective-
ness in prevention of CAP has not been studied in
the GCC region, though there is no reason to
believe that these vaccines would be any less effica-
cious than what has been reported elsewhere.

The role of other vaccines in CAP prevention
includes varicella vaccine since a significant percent-
age of the adult GCC population is susceptible to
VZV infection 80-87. This has lead to the recent addi-
tion of VZV vaccine to the expanded program of
immunization (EPI) in Saudi Arabia and Qatar.

RECOMMENDATIONS

The GCC CAPWG adopts the recommendations
of the Advisory Committee on Immunization
Practices (ACIP) for annual administration of inacti-
vated influenza vaccine for persons at high risk for
influenza-related complications and severe disease,
including persons of any age with certain chronic
medical conditions, persons aged >50 years, preg-
nant women, persons who live with or care for per-
sons at high risk (household contacts) and health-
care workers 88. Live attenuated influenza vaccine is
an option for vaccination of healthy, non-pregnant
persons aged 5-49 years, and those who might be
in close contact with persons at high risk for severe
complications, including health-care workers 88. The
GCC CAPWG endorses these recommendations
(Level II evidence). In addition, influenza vaccine is
recommended for adults who are going to perform
Hajj and Umrah 69, 89-91 (Level I I I evidence).
Pneumococcal polysacharide vaccine is recommend-
ed for specific high risk groups including chronic
cardiovascular, renal or liver disease, cerebrospinal
fluid leaks, asplenia, immunecompromised condi-
tions, long term care facility residents and specially
for chronic pulmonary disease and diabetes mellitus
patients (Level II evidence).

VZV vaccine is recommended for susceptible
adults to VZV infection (Level II evidence).

Considering the high prevalence of TB in the
region, strict adherence to the international guide-
lines for prevention of spread of TB must be
observed at all times 92,93 (Level II evidence).

FUTURE DATA COLLECTION AND VALIDATION

Studies are in progress to determine the
serotypes/serogroups of invasive pneumococcal dis-
ease in the GCC region from adult patients and
their antibiotic susceptibility in order to further
explore the impact of the 23 valent polysaccharide
pneumococcal vaccine in reducing the burden of
pneumococcal disease in susceptible adult popula-
tion. Similarly, there is a need to include the GCC
countries in the WHO annual surveillance of influen-
za strains circulating in these countries to ensure
that they are included in the vaccine strains.

CONCLUSION

Globally, guideline publication continues at a fre-
netic pace. Clinicians are anxious for ways to assess
their own conformity to prevailing accepted stan-
dards. Institutions and third party bodies remain
keen to make similar measurements between
providers. In the GCC region presently there is an
active drive for facilities to achieve credentialing with
the international equivalent of JCAHO, a clear sign
that institutes wish to compare themselves with oth-
ers on the basis of common denominators. This
healthy competition can only improve outcomes and
processes rendered in the care of our patients.

The burden of respiratory disease in the GCC
region will only increase, particularly with the gray-
ing of the regional population. Recent outbreaks
such as SARS only serve to demonstrate how much
more work is needed to prevent, rapidly diagnose
and treat patients with severe CAP in the context of
new epidemics. The forthcoming threat of an
influenza epidemic carries similar anxieties, for
patients will present in even greater numbers. The
possibility of the influenza season eclipsing with the
Hajj season is especially of concern to the GCC
region, who accommodate the migration fluxes of
returning pilgrims magnifying the risk of transmitting
pathogens to their home countries which may trig-
ger local outbreaks.

While new antibiotic development is important,
far outweighing this is the need to use the existing
armamentarium we have wisely and well. Wealthy
countries such as the members of GCC are perhaps
more vulnerable to the misguided belief that there
will always be a bigger, better, newer antimicrobial
emerging and to therefore push today’s worries onto
tomorrow. Relatively smaller populations, intermit-
tently unregulated prescribing patterns, an ability to
procure and deploy newer drugs faster through
greater purchasing power with fewer bureaucratic
challenges in this region sustain this naïve fallacy
and fuel a false sense of security which must be dis-
pelled. Clinicians throughout the GCC region must
be re-acquainted with the responsibility that prescrib-
ing brings, a connection divorced from self in many
practitioners. We all have a part to play in the glob-
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al rise of antimicrobial resistance and antibiotic mis-
use. Thus, there is much room for improvement not
only in which antibiotics are used but also how
antibiotics are used. Managing a common clinical
condition such as CAP with better principles and
more attention to detail are worthy efforts for GCC
clinicians to work towards.

These guidelines, when disseminated and imple-
mented, aim to raise awareness of treatment algo-
rithms for the CAP patient, will influence choice of
agent, lower costs of therapy and shorten or even
avert hospitalization, ultimately improving outcomes
in the management of CAP in GCC patients.

Whether this is actually accomplished will be top-
ics of future debate but until then for clinicians and
CAP patients in the GCC, this is our beginning: a
beginning towards better CAP management; a
beginning towards greater vigilance of the evolving
microbial flora of the region and most significantly
the beginning of vigorous intellectual collaboration,
both within the GCC region and with friends beyond
the Peninsula.

By using the Internet, clinicians can build virtual
teams which execute multicenter international pro-
jects more easily, faster, and less expensively than in
the past, thus facilitating progress. Making large
international databases available to investigators
from around the world will greatly expand the possi-
bilities to obtain new knowledge in the areas of
community-acquired pneumonia (CAP) research and
quality. By closing the gap between clinical research
and clinical practice, the management of patients
with CAP will improve worldwide 94.

REFERENCES
1 Ioachimescu OC, Ioachimescu AG, Iannini PB: Severity

scoring in community-acquired pneumonia caused by
Streptococcus pneumoniae: a 5-year experience. Int J
Antimicrob Agents 2004, 24(5):485-490.

2 Niederman MS, Feldman C, Richards GA: Combining
information from prognostic scoring tools for CAP: an
American view on how to get the best of all worlds. Eur
Respir J 2006, 27(1):9-11.

3 Fine MJ, Auble TE, Yealy DM, Hanusa BH, Weissfeld
LA, Singer DE, et al. A prediction rule to identify low-risk
patients with community-acquired pneumonia. N Engl J Med
1997, 336(4):243-250.

4 Lim WS, van der Eerden MM, Laing R, Boersma WG,
Karalus N, Town GI, et al. Defining community acquired
pneumonia severity on presentation to hospital: an interna-
tional derivation and validation study. Thorax 2003,
58(5):377-382.

5 Man SY, Lee N, Ip M, Antonio GE, Chau SS, Mak P, et
al: Prospective comparison of three predictive rules for assess-
ing severity of community acquired pneumonia in Hong Kong.
Thorax 2006.

6 Capelastegui A, Espana PP, Quintana JM, Areitio I,
Gorordo I, Egurrola M, Bilbao A: Validation of a predictive
rule for the management of community-acquired pneumonia.
Eur Respir J 2006, 27(1):151-157.

7 Bauer TT, Ewig S, Marre R, Suttorp N, Welte T: CRB-
65 predicts death from community-acquired pneumonia. J

Intern Med 2006, 260(1):93-101.
8 Buising KL, Thursky KA, Black JF, MacGregor L, Street

AC, Kennedy MP, Brown GV: A prospective comparison of
severity scores for identifying patients with severe community
acquired pneumonia: reconsidering what is meant by severe
pneumonia. Thorax 2006, 61(5):419-424.

9 Angus DC, Marrie TJ, Obrosky DS, Clermont G,
Dremsizov TT, Coley C, et al. Severe community-acquired
pneumonia: use of intensive care services and evaluation of
American and British Thoracic Society Diagnostic criteria. Am
J Respir Crit Care Med 2002, 166(5):717-723.

10 Niederman MS, Mandell LA, Anzueto A, Bass JB,
Broughton WA, Campbell GD, et al: Guidelines for the man-
agement of adults with community-acquired pneumonia.
Diagnosis, assessment of severity, antimicrobial therapy, and
prevention. Am J Respir Crit Care Med 2001, 163(7):1730-
1754.

11 Vanderkooi OG, Low DE, Green K, Powis JE, McGeer
A: Predicting antimicrobial resistance in invasive pneumococ-
cal infections. Clin Infect Dis 2005, 40(9):1288-1297.

12 Barlow G, Nathwani D, Williams F, Ogston S, Winter J,
Jones M, et al: Reducing door-to-antibiotic time in community-
acquired pneumonia: Controlled before-and-after evaluation
and cost-effectiveness analysis. Thorax 2007, 62(1):67-74.

13 Niederman MS, Ahmed QA: Community-acquired
pneumonia in elderly patients. Clin Geriatr Med 2003,
19(1):101-120.

14 Pimentel L, McPherson SJ: Community-acquired pneu-
monia in the emergency department: a practical approach to
diagnosis and management. Emerg Med Clin North Am 2003,
21(2):395-420.

15 Houck PM, Bratzler DW, Nsa W, Ma A, Bartlett JG:
Timing of antibiotic administration and outcomes for Medicare
patients hospitalized with community-acquired pneumonia.
Arch Intern Med 2004, 164(6):637-644.

16 Leroy O, Saux P, Bedos JP, Caulin E: Comparison of
levofloxacin and cefotaxime combined with ofloxacin for ICU
patients with community-acquired pneumonia who do not
require vasopressors. Chest 2005, 128(1):172-183.

17 Balkhy HH, Memish ZA, Shibl A, Elbashier A, Osoba
A: In vitro activity of quinolones against S. pneumoniae, H.
influenzae and M. catarrhalis in Saudi Arabia. East Mediterr
Health J 2005, 11(1-2):36-44.

18 Amsden GW: Treatment of Legionnaires’ disease.
Drugs 2005, 65(5):605-614.

19 Kraus CN, Zalkikar J, Powers JH: Levofloxacin and
macrolides for treatment of legionnaires disease: multiple com-
parisons give few answers. Clin Infect Dis 2005, 41(3):416;
author reply 416-417.

20 Sabria M, Pedro-Botet ML, Gomez J, Roig J, Vilaseca
B, Sopena N, Banos V: Fluoroquinolones vs macrolides in the
treatment of Legionnaires disease. Chest 2005, 128(3):1401-
1405.

21 Moran G: Approaches to treatment of community-
acquired pneumonia in the Emergency Department and the
appropriate role of fluoroquinolones. J Emerg Med 2006,
30(4):377-387.

22 Drago L, De Vecchi E, Nicola L, Tocalli L, Gismondo
MR: In vitro selection of resistance in Pseudomonas aerugi-
nosa and Acinetobacter spp. by levofloxacin and
ciprofloxacin alone and in combination with beta-lactams and
amikacin. J Antimicrob Chemother 2005, 56(2):353-359.

23 Bernstein JM: Treatment of community-acquired pneu-
monia—IDSA guidelines. Infectious Diseases Society of
America. Chest 1999, 115(3 Suppl):9S-13S.

24 Singh A: Fluoroquinolones should not be the first-line
antibiotics to treat community-acquired pneumonia in areas of
tuberculosis endemicity. Clin Infect Dis 2007, 45(1):133;
author reply 134-135.

25 Shibl AM: Patterns of macrolide resistance determinants



MANAGEMENT AND PREVENTION STRATEGIES FOR COMMUNITY-ACQUIRED PNEUMONIA IN THE GULF CORPORATION COUNCIL 45

among S. pyogenes and S. pneumoniae isolates in Saudi
Arabia. J Int Med Res 2005, 33(3):349-355.

26 Malhotra-Kumar S, Lammens C, Coenen S, Van Herck
K, Goossens H: Effect of azithromycin and clarithromycin
therapy on pharyngeal carriage of macrolide-resistant strepto-
cocci in healthy volunteers: a randomised, double-blind, place-
bo-controlled study. Lancet 2007, 369(9560):482-490.

27 Waterer GW, Somes GW, Wunderink RG:
Monotherapy may be suboptimal for severe bacteremic pneu-
mococcal pneumonia. Arch Intern Med 2001, 161(15):1837-
1842.

28 Soreth J, Cox E, Kweder S, Jenkins J, Galson S:
Ketek—the FDA perspective. N Engl J Med 2007,
356(16):1675-1676.

29 Ross DB: The FDA and the case of Ketek. N Engl J
Med 2007, 356(16):1601-1604.

30 Segreti J, House HR, Siegel RE: Principles of antibiotic
treatment of community-acquired pneumonia in the outpatient
setting. Am J Med 2005, 118 Suppl 7A:21S-28S.

31 Marrie TJ: Experience with levofloxacin in a critical
pathway for the treatment of community-acquired pneumonia.
Chemotherapy 2004, 50 Suppl 1:11-15.

32 Marrie TJ, Lau CY, Wheeler SL, Wong CJ,
Vandervoort MK, Feagan BG: A controlled trial of a critical
pathway for treatment of community-acquired pneumonia.
CAPITAL Study Investigators. Community-Acquired
Pneumonia Intervention Trial Assessing Levofloxacin. Jama
2000, 283(6):749-755.

33 Drews TD, Temte JL, Fox BC: Community-associated
methicillin-resistant Staphylococcus aureus: review of an
emerging public health concern. Wmj 2006, 105(1):52-57.

34 Pfaller MA, Jones RN: Gatifloxacin phase IV surveil-
lance trial (TeqCES study) utilizing 5000 primary care physi-
cian practices: report of pathogens isolated and susceptibility
patterns in community-acquired respiratory tract infections.
Diagn Microbiol Infect Dis 2002, 44(1):77-84.

35 Enayet I, Nazeri A, Johnson LB, Riederer K, Pawlak J,
Saravolatz LD: Community-associated methicillin-resistant
Staphylococcus aureus causing chronic pneumonia. Clin
Infect Dis 2006, 42(7):e57-60.

36 Levison ME, Fung S: Community-associated methicillin-
resistant Staphylococcus aureus: reconsideration of therapeu-
tic options. Curr Infect Dis Rep 2006, 8(1):23-30.

37 Frazee BW, Salz TO, Lambert L, Perdreau-Remington
F: Fatal community-associated methici l l in-resistant
Staphylococcus aureus pneumonia in an immunocompetent
young adult. Ann Emerg Med 2005, 46(5):401-404.

38 Slama TG, Amin A, Brunton SA, File TM, Jr.,
Milkovich G, Rodvold KA, et al. A clinician’s guide to the
appropriate and accurate use of antibiotics: the Council for
Appropriate and Rational Antibiotic Therapy (CARAT) crite-
ria. Am J Med 2005, 118 Suppl 7A:1S-6S.

39 Balkhy HH, Memish ZA, Almuneef MA, Cunningham
GC, Francis C, Fong KC, et al: Methici l l in-Resistant
Staphylococcus aureus: a 5-year review of surveillance data
in a tertiary care hospital in Saudi Arabia Infect Control Hosp
Epidemiol 2007, 28:976-982.

40 Scalera NM, File TM, Jr.: How long should we treat
community-acquired pneumonia? Curr Opin Infect Dis 2007,
20(2):177-181.

41 Qazi S: Short-course therapy for community-acquired
pneumonia in paediatric patients. Drugs 2005, 65(9):1179-
1192.

42 Kuzman I, Dakovic-Rode O, Oremus M, Banaszak AM:
Clinical efficacy and safety of a short regimen of azithromycin
sequential therapy vs standard cefuroxime sequential therapy
in the treatment of community-acquired pneumonia: an inter-
national, randomized, open-label study. J Chemother 2005,
17(6):636-642.

43 Kolditz M, Halank M, Hoffken G: Short-course antimi-

crobial therapy for community-acquired pneumonia. Treat
Respir Med 2005, 4(4):231-239.

44 Mandell LA, Wunderink RG, Anzueto A, Bartlett JG,
Campbell GD, Dean NC, et al: Infectious Diseases Society of
America/American Thoracic Society consensus guidelines on
the management of community-acquired pneumonia in adults.
Clin Infect Dis 2007, 44 Suppl 2:S27-72.

45 Memish ZA, Shibl AM, Ahmed QA: Guidelines for the
management of community-acquired pneumonia in Saudi
Arabia: a model for the Middle East region. Int J Antimicrob
Agents 2002, 20 Suppl 1:S1-12.

46 Swainston Harrison T, Keam SJ: Azithromycin extend-
ed release: a review of its use in the treatment of acute bacte-
rial sinusitis and community-acquired pneumonia in the US.
Drugs 2007, 67(5):773-792.

47 Drehobl MA, De Salvo MC, Lewis DE, Breen JD:
Single-dose azithromycin microspheres vs clarithromycin
extended release for the treatment of mild-to-moderate com-
munity-acquired pneumonia in adults. Chest 2005,
128(4):2230-2237.

48 Vergis EN, Indorf A, File TM, Jr., Phillips J, Bates J,
Tan J, et al: Azithromycin vs cefuroxime plus erythromycin for
empirical treatment of community-acquired pneumonia in hos-
pitalized patients: a prospective, randomized, multicenter trial.
Arch Intern Med 2000, 160(9):1294-1300.

49 Greig J, Jenks P: More on pneumonia: treatment of
MRSA in community acquired pneumonia. Bmj 2006,
332(7553):1334.

50 Bradley SF: Staphylococcus aureus pneumonia: emer-
gence of MRSA in the community. Semin Respir Crit Care
Med 2005, 26(6):643-649.

51 El Solh AA, Aquilina AT, Gunen H, Ramadan F:
Radiographic resolution of community-acquired bacterial pneu-
monia in the elderly. J Am Geriatr Soc 2004, 52(2):224-229.

52 Janssens JP: Pneumonia in the elderly (geriatric) popu-
lation. Curr Opin Pulm Med 2005, 11(3):226-230.

53 El Solh A, Pineda L, Bouquin P, Mankowski C:
Determinants of short and long term functional recovery after
hospitalization for community-acquired pneumonia in the
elderly: role of inflammatory markers. BMC Geriatr 2006,
6:12.

54 Schmidt-Ioanas M, Lode H: Treatment of pneumonia in
elderly patients. Expert Opin Pharmacother 2006, 7(5):499-
507.

55 Fein AM: Pneumonia in the elderly: overview of diag-
nostic and therapeutic approaches. Clin Infect Dis 1999,
28(4):726-729.

56 Mandell LA, Marrie TJ, Grossman RF, Chow AW,
Hyland RH: Summary of Canadian guidelines for the initial
management of community-acquired pneumonia: an evidence-
based update by the Canadian Infectious Disease Society and
the Canadian Thoracic Society. Can Respir J 2000, 7(5):371-
382.

57 Mandell LA, Marrie TJ, Grossman RF, Chow AW,
Hyland RH: Canadian guidelines for the initial management of
community-acquired pneumonia: an evidence-based update by
the Canadian Infectious Diseases Society and the Canadian
Thoracic Society. The Canadian Community-Acquired
Pneumonia Working Group. Clin Infect Dis 2000, 31(2):383-
421.

58 Marras TK, Gutierrez C, Chan CK: Applying a predic-
tion rule to identify low-risk patients with community-acquired
pneumonia. Chest 2000, 118(5):1339-1343.

59 Bantar C, Bavestrello L, Curcio D, Jasovich A, Absi R,
Bagnulo H, et al: Acute community-acquired pneumonia in
adults: guidelines for initial antimicrobial therapy based on
local evidence from a South American Working Group
(ConsenSur). J Chemother 2002, 14, Suppl 4:1-22.

60 Kalin M, Ortqvist A, Almela M, Aufwerber E, Dwyer R,
Henriques B, et al: Prospective study of prognostic factors in



community-acquired bacteremic pneumococcal disease in 5
countries. J Infect Dis 2000, 182(3):840-847.

61 Mortensen EM, Coley CM, Singer DE, Marrie TJ,
Obrosky DS, Kapoor WN, Fine MJ: Causes of death for
patients with community-acquired pneumonia: results from the
Pneumonia Patient Outcomes Research Team cohort study.
Arch Intern Med 2002, 162(9):1059-1064.

62 Song JH, Jung SI, Ki HK, Shin MH, Ko KS, Son JS,
et al: Clinical outcomes of pneumococcal pneumonia caused
by antibiotic-resistant strains in asian countries: a study by the
Asian Network for Surveillance of Resistant Pathogens. Clin
Infect Dis 2004, 38(11):1570-1578.

63 Farr BM, Sloman AJ, Fisch MJ: Predicting death in
patients hospitalized for community-acquired pneumonia. Ann
Intern Med 1991, 115(6):428-436.

64 Yoshimoto A, Nakamura H, Fujimura M, Nakao S:
Severe community-acquired pneumonia in an intensive care
unit: risk factors for mortality. Intern Med 2005, 44(7):710-
716.

65 Mohamed AR, Evans DA: The spectrum of pneumonia
in 1983 at the Riyadh Armed Forces Hospital. J Infect 1987,
14(1):31-37.

66 Alzeer A, Mashlah A, Fakim N, Al-Sugair N, Al-
Hedaithy M, Al-Majed S, Jamjoom G: Tuberculosis is the
commonest cause of pneumonia requiring hospitalization dur-
ing Hajj (pilgrimage to Makkah). J Infect 1998, 36(3):303-
306.

67 Al-Ghamdi SM, Akbar HO, Qari YA, Fathaldin OA, Al-
Rashed RS: Pattern of admission to hospitals during muslim
pilgrimage (Hajj). Saudi Med J 2003, 24(10):1073-1076.

68 Avnon LS, Jotkowitz A, Smoliakov A, Flusser D,
Heimer D: Can the routine use of fluoroquinolones for com-
munity-acquired pneumonia delay the diagnosis of tuberculo-
sis? A salutary case of diagnostic delay in a pilgrim returning
from Mecca. Eur J Intern Med 2006, 17(6):444-446.

69 Ahmed QA, Arabi YM, Memish ZA: Health risks at the
Hajj. Lancet 2006, 367(9515):1008-1015.

70 Al-Shehry AM, Al-Khan AA: Pre-Hajj health related
advice, Makkah. Saudi Epidemiol Bull 1999, 6(4):29-31.

71 Spaude KA, Abrutyn E, Kirchner C, Kim A, Daley J,
Fisman DN: Influenza vaccination and risk of mortality among
adults hospitalized with community-acquired pneumonia. Arch
Intern Med 2007, 167(1):53-59.

72 Alfageme I, Vazquez R, Reyes N, Munoz J, Fernandez
A, Hernandez M, et al: Clinical efficacy of anti-pneumococcal
vaccination in patients with COPD. Thorax 2006, 61(3):189-
195.

73 Fisman DN, Abrutyn E, Spaude KA, Kim A, Kirchner
C, Daley J: Prior pneumococcal vaccination is associated with
reduced death, complications, and length of stay among hos-
pitalized adults with community-acquired pneumonia. Clin
Infect Dis 2006, 42(8):1093-1101.

74 Vila-Corcoles A, Ochoa-Gondar O, Hospital I, Ansa X,
Vilanova A, Rodriguez T, Llor C: Protective effects of the 23-
valent pneumococcal polysaccharide vaccine in the elderly
population: the EVAN-65 study. Clin Infect Dis 2006,
43(7):860-868.

75 Sisk JE, Moskowitz AJ, Whang W, Lin JD, Fedson DS,
McBean AM, Plouffe JF, Cetron MS, Butler JC: Cost-effec-
tiveness of vaccination against pneumococcal bacteremia
among elderly people. Jama 1997, 278(16):1333-1339.

76 Sisk JE, Whang W, Butler JC, Sneller VP, Whitney CG:
Cost-effectiveness of vaccination against invasive pneumococ-
cal disease among people 50 through 64 years of age: role of
comorbid conditions and race. Ann Intern Med 2003,
138(12):960-968.

77 Frayha HH, Al Mazrou YY: Vaccination against inva-

sive pneumococcal disease in Saudi Arabia: where do we
stand? Ann Saudi Med 2005, 25(2):90-93.

78 Memish ZA, Balkhy HH, Shibl AM, Barrozo CP, Gray
GC: Streptococcus pneumoniae in Saudi Arabia: antibiotic
resistance and serotypes of recent clinical isolates. Int J
Antimicrob Agents 2004, 23(1):32-38.

79 Ahmed K, Martinez G, Wilson S, Yoshida R, Dhar R,
Mokaddas E, et al: The prevalence and clonal diversity of
penicillin-resistant Streptococcus pneumoniae in Kuwait.
Epidemiol Infect 2000, 125(3):573-581.

80 Adhami N, Arabi Y, Raees A, Al-Shimemeri A, Ur-
Rahman M, Memish ZA: Effect of corticosteroids on adult
varicella pneumonia: cohort study and literature review.
Respirology 2006, 11(4):437-441.

81 Abba AA, Al-Khuwaitir TS, Al-Moghairi AM, Garg H:
Presentation and outcome of varicella pneumonia in adults.
Saudi Med J 2005, 26(2):338-340.

82 Ahmed R, Ahmed QA, Adhami NA, Memish ZA:
Varicella pneumonia: another ‘steroid responsive’ pneumonia?
J Chemother 2002, 14(2):220-222.

83 Almuneef M, Dillon J, Abbas MF, Memish Z: Varicella
zoster virus immunity in multinational health care workers of a
Saudi Arabian hospital. Am J Infect Control 2003, 31(6):375-
381.

84 Almuneef M, Memish ZA, Abbas ME, Balkhy HH:
Screening healthcare workers for varicella-zoster virus: can we
trust the history? Infect Control Hosp Epidemiol 2004,
25(7):595-598.

85 Almuneef M, Memish ZA, Balkhy HH, Alotaibi B,
Helmy M: Chickenpox complications in Saudi Arabia: Is it
time for routine varicella vaccination? Int J Infect Dis 2006,
10(2):156-161.

86 Almuneef MA, Memish ZA, Balkhy HH, Otaibi B,
Helmi M: Seroprevalence survey of varicella, measles, rubella,
and hepatitis A and B viruses in a multinational healthcare
workforce in Saudi Arabia. Infect Control Hosp Epidemiol
2006, 27(11):1178-1183.

87 Memish ZA, Oni GA, Bannatyne RM, Qasem L: The
cost-saving potential of prevaccination antibody tests when
implementing a mass immunization program. Mil Med 2001,
166(1):11-13.

88 Smith NM, Bresee JS, Shay DK, Uyeki TM, Cox NJ,
Strikas RA: Prevention and Control of Influenza: recommen-
dations of the Advisory Committee on Immunization Practices
(ACIP). MMWR Recomm Rep 2006, 55(RR-10):1-42.

89 Gatrad AR, Shafi S, Memish ZA, Sheikh A: Hajj and
the risk of influenza. Bmj 2006, 333(7580):1182-1183.

90 Rashid H, Shafi S, Bashir HE, Haworth E, Memish ZA,
Ali KA, Booy R: Influenza and the Hajj: defining influenza-like
illness clinically. Int J Infect Dis 2007. May 29: Epub ahead of
print.

91 Shafi S, Rashid H, Ali K, El Bashir H, Haworth E,
Memish ZA, Booy R: Influenza vaccine uptake among British
Muslims attending Hajj, 2005 and 2006. Bmj 2006,
333(7580):1220.

92 Granich R, Binkin N, Jarvis W, Simone P, Rieder H,
Espinal M, Kumaresan J: World Health Organization guide-
lines for prevention of tuberculosis in healthcare facilities in
countries with limited resources World Health Organization
1999:1-50.

93 Jensen PA, Lambert LA, Iademarco MF, Ridzon R:
Guidelines for preventing the transmission of Mycobacterium
tuberculosis in health-care settings, 2005. MMWR Recomm
Rep 2005, 54(17):1-141.

94 Ramirez J: Multicenter, multinational observational stud-
ies: a new approach to studying community-acquired pneumo-
nia. Respir Care Clin N Am 2005, 11(1):35-44.

46 Z.A. MEMISH - Y.M. ARABI - Q.A. AHMED - A.M. SHIBL - M.S. NIEDERMAN AND THE GCC CAP WORKING GROUP (GCC-CAPWG)



INDEXED IN: MEDLINE (INDEX MEDICUS), CURRENT CONTENTS/CLINICAL PRACTICE ®,
RESEARCH ALERT DIRECT ®, CHEMICAL ABSTRACTS, EMBASE/EXCERPTA MEDICA, BIOSIS
AND IS AVAILABLE ON ADONIS CD-ROM. SEE OUR HOMEPAGE ON THE WORLD WIDE WEB

FOR BIBLIOGRAPHIC SEARCH: WWW.JCHEMOTHER.IT

The Journal of Chemotherapy publishes peer-reviewed experimental and clinical research articles, reviews
and letters concerning antimicrobial, anticancer and immunomodulating chemotherapy. The acceptance
of submitted manuscripts will be determined by the editors and referees expert in their field.

Instructions to authors for preparation of manuscripts

1. The manuscript may be submitted by post
to Journal of Chemotherapy, Department of
Pharmacology, Viale Pieraccini 6 - 50139 Firenze,
Italy or electronically by e-mail attachment to
info@jchemother.it.

2. The author’s letter accompanying the man-
uscript must state that the manuscript has not been
submitted for publication elsewhere. After publica-
tion the copyright of the article transfers to the
Journal of Chemotherapy.

3. Authors are responsible for obtaining per-
mission from other copyright holders to reproduce
any materials such as tables or figures which have
already been published elsewhere. The copyrighted
table or figure must contain in a footnote the source
of the item and «with permission».

4. The manuscript must be written in English.
Submit 3 printed-out copies plus one copy on com-
puter disk (by post) or one electronic copy sent by
e-mail to info@jchemother.it. The electronic copy
must be single-spaced. Number all pages and
lines of text.

5. Experimental and clinical research papers,
in most cases, should adhere to the following for-
mat: Title page, Summary, Introduction, Materials
and Methods or Patients and Methods, Results,
Discussion, Acknowledgements, References, Figure
legends, Tables, Figures.

Reviews should always include a brief Summary
and subsequent subheadings are at the author’s dis-
cretion. Letters should not have a Summary, but be
a brief explanation of the problem, methods, results
and conclusion. One or two tables and figures may
be submitted with a Letter.

6. The title page must contain:
(a) a concise but informative title;
(b) names of all authors and their affiliating

institutions indicated by numerical footnotes;
(c) name, address, telephone, fax numbers

and e-mail address of the author to whom corre-
spondence is to be addressed.

7. The summary should be no more than 150
words. Provide 3-10 key words for indexing your
article.

8. The introduction should state the back-
ground and purpose of the topic. Cite only those
references which are strictly pertinent.

9. The materials and methods or patients
and methods section should describe materials or
your subjects as well as the methods sufficiently in
detail to allow other researchers to reproduce your
study.

10. The results which are presented in tabular
or illustrative form should not be reiterated in the
text, but only the most salient findings should be
emphasized.

11. The discussion should relate the relevance
of the study’s results to other data from the litera-
ture.

12. Grants or funding of the research from
pharmaceutical f irms must be stated in the
Acknowledgements. Authors may also acknow-
ledge institutional funding or grants as well as tech-
nical assistance and contributions not justifying
authorship.

13. Use the Vancouver style reference system
recommended by the International Committee of
Medical Journal Editors: number references con-
secutively in the order in which they are men-
tioned in the text. Journal titles of more than
one word are to be abbreviated according to the
Index Medicus style. Journal titles of only one word
should not be abbreviated at all.

(Contd...)



(continued)

Instructions to authors for preparation of manuscripts

«Unpublished observations» and «personal com-
munications» will not be accepted as references in
the bibliography and should be inserted in the text
in parentheses and the use of abstracts from meet-
ings is discouraged.

See examples of correct forms of references
below.

Journals (list all authors when six or less;
when seven or more, list first six and add
“et al.”):

1 Wood MJ. Chemotherapy for gram-positive
nosocomial sepsis. J Chemother 1999; 11 (6): 446-
452.

2 Bazzoli F, Zagari RM, Pozzato P et al.
Helicobacter pylori: optimum diagnosis and test of
cure. J Chemother 1999; 11 (6): 601-606.

Books and other monographs

3 Murray PR, Baron EJ, Pfaller MA, Tenover
FC, Yolken RH, eds. Manual of Clinical
Microbiology. 6th ed. Washington, DC: ASM Press.
1995: Preface.

4 Herrmann JE. Immunoassays for the diagnosis
of infectious diseases. In: Murray PR, Baron EJ,
Pfaller MA, Tenover FC, Yolken RH, eds. Manual
of Clinical Microbiology. 6th ed. Washington, DC:
ASM Press. 1995: 110-122.

5 Barie PS. Management of complicated intra-
abdominal infections. In: Periti P, Tonelli F, eds.
Proceedings of the Third Symposium on the
Control of Surgical Infections. Florence, Italy. J
Chemother 1999; 11 (6): 464-477.

6 The European Helicobacter pylori Study
Group: Current European concepts in the manage-
ment of Helicobacter pylori infection. The
Maastricht consensus report. Gut 1997; 41: 8-13.

14. Tables should be numbered consecutively
with Arabic numerals. Cite each table in the text.
Obtain permission to reproduce data from another
source (published or not). Give each table a brief
title. Keep tables to a minimum and always provide
an electronic version.

15. Figures may be good laser prints or pho-
tographs. Submit the electronic version whenever
possible. Label each figure with the author’s name,
figure number (Arabic numerals) and indicate top of
figure, using an adhesive label. Do not write directly
on the backs of figures. Any photomicrographs
must have an internal scale marker (do not give
magnification because printing reduction will alter

it). Cite all figures in text. Color photographs require
extra cost on the part of the authors. Type figure
legends on a separate sheet. Keep figures to a mini-
mum.

16. Drugs, chemicals and equipment should
include the name of the manufacturer and city,
inserted in parenthesis after the generic or interna-
tional nonproprietary name.

17. Ethics: Any studies involving experimenta-
tion on human beings must indicate whether proce-
dures were in accordance with the Helsinki
Declaration or the Ethical Committee of the
authors’ institution. Patients should not be identifi-
able in any photographs or their written permission
is required. Authors are responsible for complying
with national, international or institutional guidelines
on the care and use of experimental animals.

18. Describe statistical methods with enough
detail to allow reproduction of the study by another
researcher.

19. Use the International System of Units (SI)
for measurements, i.e., metric units, Celsius for tem-
peratures. Follow SI abbreviations, for example,
write microgram as µg, not mcg.

20. Use standard abbreviations. Avoid abbre-
viations in the title or summary. Aside from stan-
dard units of measurements, indicate the full term
the first time an abbreviation is used in the text. Do
not overuse abbreviations as they impede compre-
hension.

21. Provide the full Latin genus and species
name (in italics) of all microorganisms the first time
they are mentioned in the text and abbreviate genus
name thereafter. For example, use Staphylococcus
aureus the first time and S. aureus thereafter.

22. The first set of printer’s proofs will be sent
to authors for correction and are corrected by the
managing editor. Authors should keep a copy of
their manuscript to use in proof correction, as this
will not be sent back to them. Authors must return
the corrected proofs to the managing editor within
the time designated to insure that their corrections
are inserted in the article. All papers are edited for
English usage and for conformity to the journal’s
bibliographic style.

23. Authors will be sent a reprint price sheet
and order form with the proofs. Reprints are avail-
able after publication of the article.



€ 6,92 (…)


