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Profile of community- and hospital-
acquired pneumonia cases admitted
to Basra General Hospital, Iraq

G.J. Al-Ghizawi,” A.A. Al-Sulami’ and S.S. Al-Taher’
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ABSTRACT Over an 18-month period 485 throat swabs and sputum samples were taken from patients
admitted to Basra General Hospital, Iraqg, with a clinical diagnosis of pneumonia. Most patients (94.0%)
had community-acquired pneumonia; 29 (6.0%) had hospital-acquired pneumonia. Patients aged < 15
years and males had the highest incidence of pneumonia. Cases were analysed by type of pneumonia:
bronchial (76.3%) versus lobar (23.7%), and primary (81.0%) versus secondary (19.0%). The most
common pathogen was Streptococcus pneumoniae (43.9%) followed by Mycoplasma pneumoniae
(19.4%); a low percentage were Proteus spp. (1.2%). Twenty patients were infected with Mycobacte-
rium tuberculosis.

Profil des cas de pneumonie communautaire et nosocomiale admis a I’Hopital général de
Bassora en Iraq

RESUME Sur une période de 18 mois, 485 prélévements de gorge et échantillons d'expectorations
provenant de patients admis a I'Hopital général de Bassora (Iraq) sur diagnostic clinique de pneumonie
ont été analysés. La plupart des patients (94,0 %) présentaient une pneumonie communautaire et
29 (6,0 %) une pneumonie nosocomiale. La plus forte incidence de la pneumonie a été observée chez
les patients agés de 15 ans ou moins et de sexe masculin. L'analyse des cas par type de pneumonie
a fait apparaitre 76,3 % d'atteinte bronchique contre 23,7 % d'atteinte lobaire, une pneumonie primaire
dans 81,0 % des cas et secondaire dans 19,0 %. L'agent pathogéne le plus répandu était Streptococ-
cus pneumoniae (43,9 %), suivi de Mycoplasma pneumoniae (19,4 %), le pourcentage de Proteus spp.
s’avérant faible (1,2 %). Vingt patients étaient porteurs d’une infection a Mycobacterium tuberculosis.
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Introduction

Pneumonia is an inflammation of the lungs
involving the alveolar ducts and alveolar
sacs and associated with acute respiratory
tract infection and recently developed ra-
diological signs [/,2]. Pneumonia ranks
6th among the causes of death in the world
today [3]. There are a number of different
kinds of pneumonia: primary pneumonia,
which is usually community-acquired, sec-
ondary pneumonia, which occurs when the
host or lungs are diseased or weakened,
hospital-acquired nosocomial pneumonia
and aspiration pneumonia [4].

The pathogens causing pneumonia have
not changed much over the years, but their
relative importance has changed and there
are regional differences [5]. Clinicians need
to be aware of the major organisms causing
community- and hospital-acquired pneu-
monia, so that therapy may be started with
the most cost-effective and appropriate
antibiotics [5].

Streptococcus pneumoniae is one of
the major causes of bacterial pneumonia
[6,7]. Pneumococci are frequently isolated
from the nasopharynx of healthy persons
but pneumococcal pneumonia develops as
a result of the spread of the bacteria to the
lower respiratory tract [8]. Mycoplasma
pneumoniae is the primary cause of atypical
pneumonia in young adults and children,
second only to S. pneumoniae [9]. S. pyo-
genes may cause a variety of illnesses from
very common ones such as pharyngitis
to less common severe infections includ-
ing septicaemia and pneumonia [/0,11].
Staphylococcus aureus accounts for 2.5%
of community-acquired pneumonia and
11% of hospital-acquired pneumonia. Hae-
mophilus influenzae is often present in the
upper respiratory tract, particularly among
patients with chronic obstructive pulmonary
disease, whereas Klebsiella pneumoniae,

Escherichia coli and Pseudomonas aerugi-
nosa have emerged as pathogens of major
importance with the introduction of potent
antibiotics and the proliferation of inten-
sive care units. There are other etiological
agents of pneumonia such as viruses and
fungi [12,13]. Ruize et al. [/4] described
the mixed infection of pneumonia caused by
more than one pathogen: these cases include
typical and atypical pneumonia.

As there is no previous study of pneu-
monia in Basra, Iraq, this study of patients
admitted to wards in Basra city centre was
carried out to investigate the profile of pneu-
monia (community and hospital-acquired,
primary and secondary, broncho- and lobar)
and to identify the main bacterial causative
agents of pneumonia and to study the differ-
ence in etiology between the groups.

Methods

Studied cases

A total of 485 patients with a clinical di-
agnosis of pneumonia were included in the
study: age range 14 days to 87 years. These
were all 456 patients admitted to the medi-
cal and paediatric wards of Basra General
Hospital over the period September 1998 to
March 2000 (community-acquired pneumo-
nia cases). The remaining 29 patients were
those admitted to the intensive care unit, the
dialysis unit and other surgical wards who
developed pneumonia after 48 hours after
admission (hospital-acquired pneumonia
cases).

The patients’ case histories were re-
viewed by the same physician to confirm the
diagnosis of pneumonia; other conditions
that cause similar respiratory symptoms
were excluded. The selection and diagnostic
criteria for primary and secondary pneumo-
nia were a positive chest X-ray and clini-
cal features. Clinical features were cough,
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sputum, chest pain, wheeze, haemoptysis,
shortness of breath and fever. Primary cases
were patients with pneumonia only. Patients
with heart failure or pneumonia acquired
in hospital, tuberculosis, bronchitis, cancer
represented secondary pneumonia.

A further group of healthy patients with-
out respiratory complaints (250 males and
250 females), age range 12 days to 88 years,
were selected as a control group to exclude
organisms from the normal flora cultured
from the mouth and oropharynx.

Cultures

Throat swabs (from 243 patients) and sputum
samples (from 242 patients) were obtained
for culture. Sputum and throat samples were
collected daily during the study period and
cultured according to standard methods
[75]. Isolates were identified according to
their culture, morphological and biochemi-
cal characteristics [16].

Results

Of the 485 pneumonia patients 209 were
female and 276 male. The age and sex dis-
tribution of cases is shown in Table 1. Al-
most half the cases (48.9%) were aged <15
years and 40.4% were < 5 years. Significant

differences were found in the distribution
by age and sex (> = 6.360; P = 0.095). The
rate of pneumonia in males was higher than
in females (ratio 1.22:1).

Cough was the most common presenting
symptom, followed by wheezing, shortness
of breath, fever, sputum production chest
pain and haemoptysis. Most patients had
duration of illness < 1 month; only 63 pa-
tients (13.0%) suffered from illness for > 1
month. Overall 90 cases (18.5%) had other
family members with pneumonia.

Causative agents
Figure 1 shows the types of microorgan-
ism detected in the whole group of patients
with pneumonia. The most common agents
were S. pneumoniae (43.9% of cases) and
M. pneumoniae (19.4%). Proteus spp. was
the lowest percentage (1.2%). The causative
agent could not be determined for 6.8%. Tu-
berculosis (i.e. infection with M. tuberculo-
sis) was identified in 20 (4.1%) of patients;
these were patients who presented without
the typical clinical features of tuberculosis
(long duration of fever, night sweat, cough,
haemoptysis and typical X-ray findings).

A total of 324 isolates were Gram posi-
tive and 100 Gram negative not including
M. pneumoniae and M. tuberculosis. A total

Table 1 Distribution of pneumonia cases by age and sex

Male Female Total

Age (years) No. % No. % No. %

<15 150 54.3 87 416 237 489
> 15-30 41 14.9 49 234 90 18.6
> 30-45 26 9.4 29 13.9 55 11.3
> 45-60 26 9.4 27 12.9 53 109
> 60 33 12.0 17 8.1 50 10.3
Total 276 100.0 209 100.0 485 100.0

¥? = 6.360; df = 3; P = 0.095.
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a) All cases (n = 485)

Unidentified
Mycoplasma tuberculosis
Haemophilus influenzae
Escherichia coli

Proteus spp
Pseudomonas aeruginosa
Staphylococcus aureus
Klebsiella pneumoniae
Staphylococcus pyogenes
Mycoplasma pneumoniae

Streptococcus pneumoniae
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b) Cases with complications (n = 41)

Unidentified

Mycoplasma tuberculosis
Haemophilus influenzae
Escherichia coli

Proteus spp
Pseudomonas aeruginosa
Staphylococcus aureus
Klebsiella pneumoniae
Staphylococcus pyogenes
Mycoplasma pneumoniae

Streptococcus pneumoniae 35.6
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% of cases

Figure 1 Distribution of pneumonia cases by causative agent (some cases were infected with
more than 1 organism)
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of 370 cases were single infections and 80
mixed infections. The remaining 35 cases
were unidentified.

Throat swabs taken from the 500 control
patients showed that normal bacterial spe-
cies isolated were S. viridans, Neisseria ca-
tarrhalis, S. albus, M. orale, M. salivarium
and M. buccale.

Relationship of pneumonia infection
with complications

In this study 41 patients (8.5%) suffered
complications, including death or co-mor-
bidity, heart failure, lung abscesses and
pleural effusion (Table 4). The mortal-
ity rate was 1.3% (for inpatients follow-up
only). There were no significant differences
in the pattern of complications by age (y?
= 2.855; P > 0.05) or sex (3* = 0.307; P
> 0.05). The highest rate of complications
was with S. pneumoniae infection (35.6%)
(Figure 1).

Community- and hospital-acquired
cases

The majority of cases of pneumonia (456,
94.0%) were community-acquired. Of
these, 348 were single infections, 74 mixed
infections and 34 of unknown etiology.
Nosocomial pneumonia was recorded in 29
patients (6.0%) with 22 single infections,
6 mixed infections and only 1 case of un-
known etiology. The relationship between
causative agents and both kinds of pneumo-
nia is shown in Figure 2.

Broncho- and lobar pneumonia

Bronchopneumonia was diagnosed in 370
(76.2%) patients, while lobar pneumonia
was diagnosed in 115 (23.7%) patients. The
difference between the types of pneumonia
were not statistically significant in relation
to age (%*=0.004; P=0.99), sex ()*=0.001;
P =0.99) or causative agent (3> = 4.59; P
= 0.7) (Table 2). Unidentified agents ac-
counted for 66 cases of bronchopneumonia

(17.8%) and 3 cases of lobar pneumonia
(2.6%).

Primary and secondary pneumonia
Primary pneumonia was recorded in 393
(81.0%) patients and secondary pneumonia
in 92 (19.0%) patients. A higher propor-
tion of primary pneumonia was found in
the younger age groups (< 15 years) but for
secondary pneumonia the higher proportion
was in older age groups (> 15 years) (i
= 12.8; P <0.003) (Table 3). More males
than females had secondary pneumonia
but the difference was not statistically sig-
nificant (x> = 1.4; P = 0.235). However,
the difference was statistically significant
in relation to both types of pneumonia and
causative agent (> = 40.67; P < 0.00001).
S. pneumoniae and K. pneumoniae were the
commonest pathogens causing secondary
pneumonia. Unidentified agents accounted
for 67 (17.0%) cases of primary pneumonia
and 14 (15.2%) cases of secondary pneu-
monia.

Seasonal variation of pneumonia
during the study period

Figure 3 shows the common causative
agents in each month of the year. During
the study period of 19 months (Figure 3), a
high frequency of pneumonia was seen in
the winter months especially in February,
while August had the fewest admissions.
M. pneumoniae was not recorded in the
early months of the study period and but the
frequency rose in the final months of the
study. S. pneumoniae was the most common
pathogen in most months of the study.

Discussion

Basra General Hospital is one of the main
referral hospitals in Basra Governorate
with multi-specialty services for adults
and children. This allows the inclusion of
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a) Community acquired (n = 456)

Unidentified

Mycoplasma tuberculosis
Haemophilus influenzae
Escherichia coli

Proteus spp
Pseudomonas aeruginosa
Staphylococcus aureus
Klebsiella pneumoniae
Staphylococcus pyogenes
Mycoplasma pneumoniae
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b) Hospital acquired (n = 29)
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Proteus spp 20.6
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Staphylococcus aureus |0
Klebsiella pneumoniae | 448

Staphylococcus pyogenes 10.3

Mycoplasma pneumoniae |0
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Figure 2 Distribution of community- and hospital-acquired pneumonia cases by causative
agent (Some cases were infected with more than 1 organism)
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Table 2 Distribution of bronchopneumonia and lobar
pneumonia cases by age, sex and causative agent

Variable Broncho- Lobar
pneumonia pneumonia
(n=370) (n=115)
No. % No. %
Age (years)
<15 177 47.8 60 52.1
>15 193 52.2 55 47.8
Sex
Male 213 57.6 63 54.7
Female 157 42.4 52 45.2
Organism
Streptococcus pneumoniae 166 44.9 47 40.8
Mycoplasma pneumoniae 68 18.3 26 22.6
Streptococcus pyogenes 60 16.2 14 12.1
Klebsiella pneumoniae 38 10.2 13 11.3
Staphylococcus aureus 33 8.9 4 3.4
Escherichia coli 18 4.8 5 4.3
Hemophilus influenzae 9 2.4 3 2.6
Unidentified® 66 17.8 3 2.6

n = total number of cases.
aViruses, Chlamydia spp., etc.

Table 3 Distribution of primary and secondary pneumonia
cases by age, sex and causative agent

Variable Primary Secondary
(n=393) (n=92)
No. % No. %
Age (years)
<15 210 53.4 27 293
>15 183 46.5 65 70.6
Sex
Male 219 55.7 57 61.9
Female 174 442 35 38.0
Organism
Streptococcus pneumoniae 178 452 35 38.0
Mycoplasma pneumoniae 87 221 7 7.6
Streptococcus pyogenes 65 16.5 9 9.7
Klebsiella pneumoniae 32 8.1 19 20.6
Staphylococcus aureus 34 8.6 3 3.2
Escherichia coli 17 4.3 6 6.5
Unidentified® 67 17.0 14 15.2
n = total number of cases. Some cases were infected with more than 1
organism.

aViruses, Chlamydia spp., etc.
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Figure 3 Seasonal variations of pneumonia and common causative agents

cases of pneumonia in different age groups.
Although the studied cases did not repre-
sent all cases of pneumonia in Basra over
the period of study, they are unlikely to be
different from the pneumonia cases in the
general population. The bias which results
from such a selection is probably not big
enough to distort the results and conclusions
of the study.

A total of 485 cases with pneumonia
were seen during this study. The present
study revealed a high incidence of pneu-
monia among young people, especially
children < 5 years (40.4%). A significant
difference was present between age groups,
which agrees with finding reported by oth-
ers [3,14]. In the present study the incidence
of pneumonia in males was higher than
in females (1.22:1) possibly because of
a difference in social status between the
sexes. This finding is in agreement with that

reported by others, e.g. in the United States
of America and Thailand [3,17].

Clinical findings in conjunction with
appropriate laboratory tests will almost
always provide an accurate diagnosis of
the cause of pneumonia pending results of
definitive pathogenic bacterial diagnostic
test. Among clinical symptoms, cough was
the most frequent symptom in this study,
followed by wheezing, shortness of breath,
fever, sputum production, chest pain and
haemoptysis, similar to that found by others
[18,19]. Hallander et al. showed a dura-
tion of cough presentation of 100 days or
more for pneumonia [20]; also Grayston
reported a duration of cough for 21 days or
more [2/]. In this study most patients had
duration of illness less than 1 month; only
13.0% patients suffered from illness for
over 1 month.

Yooy of sl Gae G alamll bl deal) didate (aw il B ) Aol Al



238 La Revue de Santé de la Méditerranée orientale, Vol. 13, N°2,2007

Table 4 Complications among pneumonia cases by age and sex

Variable No. of Complications
cases Death Lung Heart Pleural Others Total
abscesses failure effusion
No. No. No. No. No. No. %
Age (years)
<15 237 3 3 2 3 3 14 5.9
>15 248 3 10 7 4 3 27 10.9
Sex
Males 209 3 7 4 4 3 21 10.0
Females 276 5 3 20 7.2
Total 485 6 13 9 41 8.5

y? = 2.855; P > 0.05.
¥? =0.307; P > 0.05.

Both bacteria and viruses which are
transmitted by contact with infected respira-
tory secretions can infect a large number of
persons in institutional settings or crowded
places where close person-to-person contact
is common. In this study 90 cases (18.5%)
had other family members with pneumo-
nia.

All 29 patients with hospital-acquired
pneumonia had serious illnesses with K.
pneumoniae as the commonest isolated
pathogen followed by S. pneumoniae, S.
pyvogenes, Proteus spp. (which appeared
only in nosocomial cases) and E. coli, dis-
tributed in single and mixed infections.
These results agree with those reported
by some investigators [22,23] but do not
with those who reported P. aeruginosa as
the most common pathogen in nosocomial
cases [24,25].

Definite evidence of the mixed infection
with more than 1 organism was shown
in 80 cases of community- and hospital-
acquired pneumonia. The reported rate of
multiple infections in other pneumonia
studies have varied widely, for example
Fang et al. reported no instance of multiple
infection [26]. On the other hand, Marrie
et al. found that multiple infections were
common (20.5%) [27]. The frequency of

mixed infection is an important considera-
tion for determining appropriate therapy in
pneumonia [/3].

There were no differences among pa-
tients according to sex or age of each type
of pneumonia. The most common pathogen
was S. pneumoniae followed by M. pneu-
moniae then S. pyogenes in both types of
pneumonia (broncho- and lobar pneumo-
nia). Kauppinen et al. [28] reported similar
results in their study of X-ray findings of
pneumonia in Finland. Aderele et al. men-
tioned a similar finding in their report about
lower respiratory diseases in hospitalized
pre-school children in Nigeria [29]. Miya-
zaki stated that H. influenzae was a common
pathogen causing bronchopneumonia [30].

To study the disease from different
aspects, the primary and secondary pneu-
monia cases were analysed. The results
showed a high proportion of primary pneu-
monia cases (81.0%) compared with sec-
ondary pneumonia (19.0%). Differences
were found in the causative agent. The
most common pathogen causing primary
pneumonia was S. pneumoniae followed
by M. pneumoniae. In secondary pneumo-
nia the commonest causative agent was S.
pneumoniae followed by K. pneumoniae.
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Ruiz et al. reported many kinds of sec-
ondary pneumonia in their study which
included pulmonary disease associated with
community-acquired pneumonia due to S.
pneumoniae, Gram-negative bacilli and P.
aeruginosa [ 14]. In accordance with Ruiz et
al. secondary pneumonia was significantly
more common in older patients and males
more than females, although not signifi-
cantly so [37]. Gil et al. [32] and Hahn and
Golubjatnkov [/9] found that adult-onset
asthma was frequently associated with M.
pneumoniae and C. pneumoniae. Also, in
a prospective study of the etiology of adult
community-acquired cases in Singapore Hui
et al. found more than half of the patients
had pre-existing illness, the most common
being diabetes mellitus (21%) [33].
Pneumonia has been studied extensively
in many regions of the world, with variable
results in regard to the incidence of causa-
tive agents and mortality rate. High rates
(35.6%, 20.0%) of complications were
produced from infection by S. preumo-
niae and M. pneumoniae and low rates
of complications were produced by other
causative agents. This contrasts with other
studies in which approximately 15% of the
patients with pneumonia showed complica-
tions including dermatologic, renal, muscu-
loskeletal, cardiovascular, gastrointestinal
and immunologic manifestations [34—40].
Complications occurred among different
ages and in both sexes with no significant
differences. The mortality rate in our study
was 1.3%. The fatality rate cited in various
studies ranged from 1.8%—95% [41-44].
The distribution of all pneumonia pa-
tients on a monthly base during the study
period revealed that February was the
peak month and August had the fewest
admissions. The interval from October until
February had a relatively high rate of pneu-
monia admissions. On the other hand, the

most common etiology of pneumonia for
each month was S. pneumoniae, followed
by M. pneumoniae. Licberman et al. [44]
and Marston et al. [3] noticed that winter,
with its low temperature, is the main reason
for the development of community-acquired
pneumonia, with the exception of M. pneu-
moniae which has no seasonal predilection.
This contrasts with Renner et al. who stated
that M. pneumoniae, L. pneumophila and H.
influenzae had seasonal variation [45]; also
Feikin et al. found a high incidence of M.
pneumoniae in the summer season [46].

S. pneumoniae was the most common
pathogen (43.9%), followed by M. pneu-
moniae (19.4%), whereas H. influenzae, P.
aeruginosa and Proteus spp. were respon-
sible for low rates of pneumonia infection.
Several investigators have demonstrated that
S. pneumoniae is the most common patho-
gen, with M. pneumoniae ranking second in
children and young adults [/3,47-51]. Both
M. pneumoniae and S. pyogenes had a high
incidence compared with S. pneumoniae,
K. pneumoniae and E. coli. These results
agree with other reports [25,52—54]. Staph.
aureus was present in 7.6% of cases.

The incidence of tuberculosis was low in
this study because the cases of tuberculosis
with typical history and chest X-rays were
excluded from the start, but 20 patients had
atypical presentation with atypical pneumo-
nia during the study period. They initially
received treatment on the basis of diagnosis
of common bacterial pneumonia. They were
then referred to hospital and were found to
have tuberculosis by acid-fast stain of spu-
tum samples. M. tuberculosis was the most
common pathogen (21%) in the prospective
study of the etiology of adult community-
acquired bacterial pneumonia needing hos-
pitalization in Singapore [33]. Also, Ishida
et al. found similar results in Japan [55].
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