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Bacteraemia in Bahrain.
A Study of Aetiological Conditions,
Clinical Presentation and
Antibiotic Therapy

By Sujata Kumar * and F. Al-Hilli**

ABSTRACT

Bacteraemias other than those due to enteric fever
were studied in 257 patients in Bahrain most of whom
had an underlying condition. The common isolates in
decreasing order were S typhi, Strept pneumoniae,
Staph aureus, E coli and Klebsiella. The clinical
features of bacteraemias due to gram negative
organisms were similar to each other irrespective of
the aetiological agent. But those due to gram positive
cocci were suggestive of the causative agent.
Although antibiotic thereapy was associated with low
mortality rate in patients with nonfatal underlying
conditions, the outcome of bacteraemia was depen-
dant on the gravity of these condition and the
appropriateness of the antibiotic therapy rather than
on the aetiological agent.
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Bacteraemia is the microbial invasion of the blood
stream. It may be transient and self-limiting or may
be associated with serious clinical manifestations
depending on the predisposing factors and the
aetiological agent. Its hospital incidence varies from
20 to more than 200 cases per 10,000 admissions '
also depending on the prevalence ratio of organisms,
the patient population and the type of hospital
service. The common aetiological agent may there-
fore vary from staph aureus in some hospitals to Ps
aeroginosa in others > *°, and at present, gram
negative bacilli are increasingly reported as the most
frequent aetiological agents of bacteraemia . The
aim of this study is to investigate the bacteriological
spectrum, source of organisms, predisposing factors,
clinical features and outcome of bacteraemia in
Bahrain.

METHODS

The study was based on the review of results of all
of 14044 blood culture samples processed at the
Department of Pathology, Salmaniya Medical Cen-
tre (SMC), Bahrain, during the period January 1984
to December 1985. The case files of the patients with
positive bacteriological results were studied for
information concerning the onset of symptoms,
clinical features, underlying conditions, prior inva-
sive procedures and the response to antibiotic
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therapy. Each bacterial culture isolate was evaluated
to decide whether it was a pathogen or contaminant
by taking into consideration the number of positive
blood cultures obtained at different times, the
bacterial species, isolation of similar organisms from
other affected sites, other laboratory data, clinical
picture, and the final outcome with and without
appropriate antibiotic therapy. The antibiotic ther-
apy was considered appropriate if the organism was
sensitive to the antibiotic given to the patient after
in-vitro susceptibility tests. Only patients whose
clinical details were consistent with bacteraemia
were included in the study. Bacteraemias due to S
typhi and S paratyphi A were not included.

All bacteraemias occurring on or after the fifth
day of admission were considered nosocomial in
origin, whereas those occurring before this time
were regarded as community acquired, except for
those cases which were clearly related to a procedure
performed after hospital admisssion.

Bacteriological Methods

Blood cultures were performed by inoculating the
blood samples drawn under aspetic conditions
directly into taurocholate broth and cooked meat
medium. The bottles were incubated at 37 C and
routine aerobic and anaerobic subcultures were
done 24 and 48 hours after incubation. The cooked
meat medium, however, was held for 7 days and a
third subculture was carried out. When the clinical
details indicated the presence of slow growing
organisms, the media were further incubated for 3 to
4 weeks and subcultured at a regular intervals. The
bacterial isolates were identified and antimicrobial
susceptibility tests were done employing standard
methods ™ % °.

Source of Organisms

The primary site of origin of the organisms was
determined on the basis of its isolation with identical
antibiogram from local pathological lesions prior to
or simultaneously with those of blood culture. When
the organism was not isolated from any site, the
probable source was determined on the basis of the
clinical details. Thus the lung was regarded as the
source of organism in patients with clinical features
of pneumonia whose blood culture grew strept
pneumoniae, whereas the gallbladder was consi-
dered as the primary site in patients who underwent
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cholecystectomy for cholecystitis and in whom cul-
ture of gallbladder’s bile was not done but blood
culture grew gram negative bacilli.

RESULTS

Out of the 14044 samples of blood culture
reported at SMC during the two-year period of this
study, there were 794 positive samples and the type
of bacterial isolates in these samples were as follows;
532 (67%) pathogens, 166 (20.9%) contaminants,
and in 96 (12.1%) specimens no details were
available to ascertain either of these categories. The
contaminants were staph epidermidis, staph aureus,
enterococci, coliform bacilli, and non-fermenting
gram negative bacilli. Of the 532 pathogenic samples
there were 171 (32.1%) specimens with S typhi and
13 (2.4%) with S paratyphi A. The remaining 348
(65.5%) specimens were obtained from 257 patients.

Incidence, Probable Source and Outcome of
Bacteraemia : (Table 1). Out of the 257 patients with
bacteraemia surveyed in this study, there were 205
(79.6%) patients with community acquired infec-
tions and 52 (20.4%) with hospital related infec-
tions. Furthermore, it was possible in 214 (83.2%)
patients to ascribe the source of organisms to a
recognizable primary anatomical site, and in the
remaining 43 (16.8%) patients, the source could not
be ascertained. The overall fatal outcome of bacter-
aemia in this study was seen in 53 (20.6%) patients.

Strept pneumoniae was the most common aetiolo-
gical agent of bacteraemia in this study reported in
68 (26.5%) patients. All these infections were
community acquired. An underlying condition
namely sickle cell disease (SCD), G-6-PD deficien-
cy, leukaemia, heart disease, and measles was
identified in the majority of these patients. In 42
(68.8%) patients there were clinical features of
pneumonia at the time of admission, and in 8
(11.8%) there were signs of pyogenic meningitis.

In a majority of patients with pneumonia, culture
of sputum or other aspirate from the respiratory
tract was not done. The organism was also isolated
from the peritoneal exudate in 2 (2.9%) patients
with primary peritonitis. Both were 8 years old,
previously healthy, girls and both recovered with
antibiotic thereapy alone; one received penicillin
and the other was given penicillin and gentamycin.
All the patients with pyogenic meningitis due to
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TABLE 1
Aetiological Agents, Probable Tissue Source of Infection and Outcome of Bacteraemia.
* Salmonella Species Other Than S Typhi and S Paratyphi A
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‘ % .§ E ;\‘;3 g % = § g < s § s Patienrs0 Mortality
Organism a4 B 8 & = .= = 3§ 5 & w s 5 No o No Jo
Strept pneumoniae 42 - 1 — 8 1 = = 5 — 4 2 5 68 265 5 1.3
Staph aureus 2 = 12 2 — .12 2 - = = 1 = 1 34 13.2 6 17.6
E coli 3 220 2 1 - = = 1 - 1 - = 2 3 12.5 7 219
Klebsiella 7 6 1 3 - - 3 - 4 - - 4 30 11.7 12 40.0
Salmonella * - - - 14 - 1 - - - - - - 4 1 7.4 2 10.5
B haem streptococci = = 5 = = - = 2 1 = - = 6 18 7.0 4 22.2
Coliforms 3 2 1 - = = = 1 = 1 = = 5 13 5.0 S 38.5
Enterococci 1 = 3 — — = 3 1 = = - = 10 3.8 2 20.0
N meningitidis - = - - - = - - - - - = 3 5 1.6 ] 20.0
Strept viridans - - = = - = 2 = . — ~ = 32 4 1 = =
Proreus 2 1 1 — = = - — - - - - - 4 1.5 3 75.0
H influnenzae - = — — 3 = ol = = - = = = 3 1:2 = =
Ps aeroginosa - 2 - = = = = = 1 N ST 3 1.2 1 33.3
Staph epidermidis - - 2 = - = - = - - = == ] 3 1.2 1 33.3
Alkaligenes | - = = = - = - - = = = 1 0.4 - =
Acinetobacter - - = = = - = - - - = = ] 1 0.4 = =
Bacteroides - - - 1 & - - = - = = = = 1 0.4 1 100.0
Candida albicans - - — - - o = = — - — = 1 1 0.4 1 100.0
C hommannii - - = =5 - — 1 — - - S 1 0.4 = =
Mixed infections 3 - - - - - - - - - - - 3 6 2.3 2 333
TOTAL 64 33 28 21 11 14 8 8 7 6 5 2 40 257 100.0 53 20.6

strept pneumoniae also recovered with appropriate
antibiotic therapy. Finally all the 68 isolates of this
organism were found to be sensitive to penicillin and
the outcome of this form of bacteraemia was fatal in
5 (7.3%) patients.

Bacteraemia due to staph aureus was seen in 34
(13.2%) patients and the most common sources of
infection were the skin and bone. Complications
were seen in 7 patients; 2 developed endocarditis, 2
had meningitis, and one patient each with dissemi-
nated intravascular coagulation, shock, and
pneumonia with pleural effusion. The outcome was
fatal in 6 (17.6%) patients; 5 of whom expired
despite the administration of the appropriate anti-
biotic thereapy.

E coli bacteraemia was seen in 32 (12.5%)
patients and the most common source of this
organism was the urinary tract. The outcome was
fatal in 7 (21.9%) patients; 5 of whom had an
ultimately fatal underlying condition such as termin-
al stage of lung cancer, thalassaemia major with liver

failure and obstructed hernia, severe myocardial
infarction, SCD with pulmonary embolism, and liver
cirrhosis associated with pneumonia and urinary
tract infection. The other 2 patients had no under-
lying fatal disease; one was an alcoholic with
neutropnia and the other was a 70 years old man
with ulcerative colitis.

Bacteraemia due to klebsiella was seen in 30
(11.7%) patients and the outcome was fatal in 12
(40%) patients. All of the expired patients had an
ultimately fatal underlying condition; 2 extremely
premature infants, 2 premature infants with necro-
tising enterocolitis, one premature infant with
meningitis and pneumonia, and one patient each
with multiple myeloma, bile duct carcinoma with
metastasis, post-splenectomy thalassaemia major,
hemiplegia and pneumonia in a geriatric patient,
multiple fractures due to road traffic accident,
multiple congenital abnormalitis in a newborn, and
liver cirrhosis with renal failure in a geriatric patient.

Salmonellal bacteraemia was seen in 19 (7.4%)
patients; 8 with S typhimurium, 7 with Salmonella
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group C, 3 with S enteritidis, and one with Sal-
monella group E. The outcome was fatal in 2
(10.5%) patients both of whom had S typhimurium;
one was a 2 month old infant with thalassemia and
necrotising enterocolitis with perforation, and the
other was a 60 years old man under chemotherapy
for lung cancer.

Bacteraemia due to B-haemo streptococci was
seen in 18 (7%) patients and the outcome with this
infection was fatal in 4 (22.2%) patients. Five of
these isolates were group A.

Bacteraemia due to Coliforms (Citrobacter, En-
terobacter and other coliforms) was seen in 13
(5.1%) patients and the outcome was fatal in 5
(38.5%) patients. Four of the expired patients had
received appropriate antibiotic therapy and the
respective underlying conditions in these patients
were acute leukemia, pregnancy with heart disease
and renal failure, acute pancreatitis with shock, and
SCD with renal failure and disseminated intravascu-
lar coagulation. The fifth patient had pneumonia
and the culture results in this patient became
positive only after the antibiotics were withdrawn.

Bacteraemia due to anaerobic organisms (Bacter-
oides) was fatal in one patient; a child who de-
veloped peritonitis following appendicitis.

Bacteraemia due to infection by more than one
organism was seen in 6 (8.8%) patients; 2 with
klebsiella and coliform bacilli, one each with strept
pneumoniae and klebsiella, strept pneumoniae and
coliform bacilli, E coli and staph aureus, and one
with 2 sequential episodes of bacteraemias; E coli
followed by klebsiella. The outcome of mixed
bacteraemia was fatal in 2 (33.3%) patients and
good in the remaining 4. The underlying conditions
were as follows; 2 cancer patients, and one patient
each with systemic lupus erythematosis and renal
failure, pneumonia, splenectomy and multiple liver
abscess, and SCD associated with G-6-PD deficiency
and hyperbilirubenemia.

Age of patients, Bacterial Species and Outcome of
Bacteraemia: (Table 2). Out of the 68 patients with
bacteraemia due to strept Pneumoniae, 45 (66.2%)
were children below the age of 10 years. On the
other hand infection due to staph aureus occurred
with almost equal frequency in all age groups.
Bacteraemias due to E coli and Klebsiella were most
commonly seen in the age group of 21-60 years. The
majority of case of bacteraemia due to B haemo
streptococci were infants and none of these isolates
belonged to group A.

TABLE 2
Bacterial Agents, Age of Patients, and Outcome of Bacteraemia
A GE GROUPS Total

<l m <lyr <l0yr <20yr <60 yr >60 yr No Yo

ORGANISM
Strept pneumoniae 1 10 34 7 12 4 68 26.5
Staph aureus 9 S 6 8 4 2 34 13.2
E coli 2 2 2 4 17 S 32 12.5
Klebsiella 8 1 2 1 10 8 30 11.7
Salmonella (*) - 6 9 2 2 = 19 7.4
B haemo streptococci 8 3 = - 4 3 18 7.0
Coliforms = 2 1 3 7 = 13 5.1
Enterococci 4 1 2 - 2 1 10 3.8
N meningitidis &= 4 1 = = . S 1.9
Strept viridans - - 3 = 1 - + 1.5
Proteus = . = = 1 3 4 1.5
H influenzae - 2 1 - = - 3 1.2
Staph epidermidis N - - 1 2 - 3 1.2
Uncommon organisms 3 = 1 - 2 2 8 3.1
Mixed infections 1 = - 1 3 1 6 2.3
Total 36 36 62 27 67 29 257 100.0

OUTCOME
Good 28 29 54 18 S0 12 191 74.3
Slow recovery - 2 2 4 2 1 11 4.3
Fatal No 8 S 6 S 14 15 53 20.6
Yo 22.2 13.9 9.7 18.5 20.9 517 20.6 -
Unknown = - - - - 1 1 0.8

* See table 1
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High mortality rate was seen at both extremes of
age. Thus the rate in infants below the age of one
month was 22.2%, whereas that in patients above
the age of 60 years was 51.7%. Underlying Condi-
tions of the Patients : The most common underlying
conditions were SCD, G-6-PD deficiency, heart
disease, urinary tract infection, renal stones, gall-
bladder disease, malignancy, diabetes mellitus,
plyogenic meningitis, pneumonia, osteomyelitis and
septic arthritis. Other less common conditions in-
clude gastroenteritis, celullitis, otitis media, thalas-
saemia, hyperbilirubinaemia, prematurity, and
trauma.

There were 30 patients with SCD and the outcome
of bacteraemia in these patients was fatal in 5
(16.7%) cases despite the administration of the
appropriate antibiotic therapy (Table 3). The com-
mon aetiological agents in these patients were gram
negative bacilli of the Enterobacteriaceae family
isolated from 14 patients, 6 (20%) of whom had
bacteraemia due to salmonellae other than enteric
fever group. Strept pneumoniae was isolated from
11 (36.7%) patients.

TABLE 3

Bacterial Isolates and Fatal
Outcome in 30 Patients with Sickle
Cell Disease

All patients  Fatal outcome

No % No %

Strep Pneumoniae 11 36.7 1 20.0
Salmonella * 6 20.0
E coli 4 13.4 1 20.0
Coliform bacilli 3 10.0 1 20.0
N meningitidis 2 6.7 1 20.0
Klebsiella 1 33 1 20.0
H influenzae 1 3.3
Staph epidermidis 1 3.3
Strep viridans 1 3.3

TOTAL 100.0 S 100.0

(%]
<

* See table 1
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There were also 13 cancer patients, 9 of whom had
gram negative bacilli of the Enterobacteriaceae
family. The neoplastic condition and bacterial iso-
lates of the remaining 5 patients were as follows :
one patient with Hodgkin’s disease and staph
epidermidis, one with cancer of the urinary bladder
and Ps aeroginosa, one with breast cancer and mixed
infection of Strept pneumoniae and coliform bacilli,
and two patients with leukemia; one with strept
pneumoniae and the other with strept pyogenes. The
outcome of bacteraemia associated with malignancy
was fatal in 6 (46.2%) patients, good in 5 (38.5%)
patients, and with no improvement in 2 (15.3%)
patients.

Bacteraemia associated with bone and joint in-
volvement was seen in 14 patients, 9 of whom were
children below the age of 10 years. Staph aureus was
isolated from 12 (85.8%) patients, 8 of whom had
osteomyelitis and septic arthritis. The other isolates
were strept pneumoniae in one (7.1%) patient with
septic arthritis, and salmonella in another patient
(7.1%) with osteomyelitis. The outcome was good in
11 (78.6%) patients, slow in 2 (14.3%), and fatal in
one diabetic patient (7.1%).

There were 4 patients, all infants below the age of
2 months, with fatal necrotising enterocolitis con-
firmed by surgery and histopathology. The bacterial
isolates were as follows: 2 patients with klebsiella,
one with S typhimurium, and one with staph aureus.
In addition there were also two adult patients with
bacteraemia associated with gangrene of the intes-
tine, one of whom had a fatal outcome.

Bacteraemia associated with endocarditis was
seen in 8 patients, 2 of whom were in prosthetic
valves. In one, the valve was placed 10 years before
the development of the Enterococcus endocarditis,
and in the other, the valve was placed 7 months
before the development of endocarditis due to
corynebacterium hofmannii. The remaining 6 pa-
tients had either congenital or rheumatic heart
disease. The bacterial isolates were as follows: 3
patients with enterococci, 2 with strept viridans, 2
with staph aureus, and one with corynebacterium
hofmannii. Although all the patients received
appropriate antibiotic therapy, the outcome was
fatal in 2 patients; one had staph aureus and
developed shock and disseminated intravascular
coagulation, and the other had enterococci and
multiple congenital abnormalities.
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There were 21 patients with bacteraemic mening-
itis, 16 of whom were below the age of 10 years. The
outcome of this condition was fatal in 2 (9.5%)
patients, one with non group A B-haemo streptococ-
ci, and the other with klebsiella. Strept pneumoniae
was the most common aetiological agent isolated
from 8 (38.1%) patients. Infection due to non group
A B-haemo streptococci was seen in 4 (19% ) infants
all of whom were below the age of 2 months; one
was given ampicillin, and the remaining 3 received
combination of ampicillin and gentamycin. Staph
aureus was the causative agent in 2 (9.5%) patients,
in one of whom the organism was isolated from 3
blood cultures collected at different times, from the
CSF, and from an abscess in the leg. The latter
patient was first given a combination of cloxacillin
and gentamycin, and then methecillin and amikacin.
The other patient in whom the staph aureus was
isolated from ear discharge was a 20 days old infant,
and was given a combination of cloxacillin and
cerfuruxine. Meningitis due to klebsiella was seen in
2 (9.5%) patients; one was a 3-day-old infant with
obstructed uropathy and hydronephrosis and was
given ampicillin and gentamycin, and the other was a
6-day-old premature infant who died before the
culture results were ready. The other agents re-
sponsible for bacteraemic meningitis in this study
were H influenzae isolates from 3 (14.3%) patients
and N meningitidis isolates from 2 (9.5%) patients.

Bacteraemia following prior Invasive Procedures:
(Table 4). There were 21 patients who had been

TABLE 4

Bacterial Isolates and Outcome
in 21 Patients with Bacteraemia following Prior
Invasive Procedures

All patients  Fatal outcome
No % No %

Klebsiella 8 38.1 6 60.0

E coli 4 19.0

Coliforms 4 19.0 2 20.0

Ps aeroginosa 2 9.5

Alkaligenes 1 4.8

C albicans 1 4.8 1 10.0

Mixed organisms 1 4.8 1 10.0
TOTAL 21 100.0 10 100.0
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subjected to various prior invasive procedures rang-
ing from cholecystectomy and laparotomy to
catheterization and artificial ventilation. Gram nega-
tive organisms were responsible for bacteraemia in
20 (95.2%) patients. The outcome was fatal in 10
(47.6% ) patients. Clinical Presentation : The major-
ity of the patients presented with more than one
clinical feature depending on the causative organism
and the body organ/system involvcd. These included
fever, vomiting, diarrhoea, cough, dyspnoae,
tachypnea, pneumonia, drowsiness, dysuria, weak-
ness, coma or semiconsciousiess, joint or bone pain,
poor feeding in infants, celullitis, chills, convulsions,
abdominal pain, excessive crying in children, chest
pain, gastrointestinal haemorrhage, tachycardia,
hypertension, jaundice, hepatomegaly, splenomega-
ly, skin rashes and petichiae, headache, neurological
signs, hypothermia, leucocytosis, and leucopnia.
The variability of the symptoms and signs were not
helpful in distinguishing the patients with gram
negative bacteraemia from those with gram positive
bacteraemia, except in patients with infection due to
strept pneumoniae, staph aureus and E coli.

The most common presenting features of bacter-
aemia in this study were fever followed by tachycar-
dia (66 and 38 patients respectively). On the other
hand, hypothermia was observed in 3 patients, all of
whom were infants below the age of one month.

Hypotension with BP less than 90/60 mm Hg in
previously normotensive individuals, and a drep of
systolic pressure by 70 mm Hg or more in hyperten-
sive patients was seen more commonly in patients
with gram negative bacteraemia than in patients with
gram positive organism like strept pneumoniae.

In all the patients with osteomyelitis and septic
arthritis, there was a local suppuration near the
involved bone and there was also abrupt onset of
fever. The isolated organism in these conditions
were staph aureus.

Bacteraemia associated with dysuria and abdo-
minal pain and occurring in adults was found to be
commonly due to E coli.

In children with neurological signs such as neck
rigidity, Kernig’s sign and other features of mening-
itis, the isolates were Strept pneumoniae, H
influenzae, and N meningitidis.
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The total blood count in patients with bacteraemia
was found to be high in 195 (75.9%) patients, within
normal range in 49 (19%) patients, and low in 13
(5.1%) patients. In the 29 patients who received
prior antibiotics, chemotherapy or corticosteroides,
the count was high in 18 patients, within normal
range in 5 patients and low in 6 patients. Prior Drugs
and “Breakthrough” Bacteraemia : The underlying
conditions in patients who received antibiotics,
chemotherapy or corticosteroides prior to blood
culture were cancer, systemic lupus eruthematosis,
prematurity, SCD, obstructive uropathy, and post-
operative procedures. The isolated organisms were
as follows; 6 patients with each of klebsiella and E
coli, 4 with Coliforms, 2 with each of S typhimurium,
B haemo streptococci, staph aureus, Ps aeroginosa
and other mixed infections, and one patient each
with alkaligenes, staph epidermidis and candida
albicans. In 6 of these patients the bacteraemia was
due to organism sensitive to the same antibiotic
given before blood culture, 3 were receiving the
antibiotic at the time the blood was collected for
culture, and in 3 the antibiotic was given 1 to 7 days
before the detection of bacteraemia. All these 6
patients died. Antibiotic Susceptibility Patterns and
Treatment : Out of the 257 patients with bacter-
aemia surveyed in this study 232 (90.3% ) were given
the appropriate antibiotic therapy, 23 (8.9%) were
not given such therapy, and in 2 (0.8% ) no antibiotic
was administered resulting in a fatal outcome.

232 patients who were given appropriate antibiotic
therapy, 40 (17.2%) died.

The outcome in the cases of 23 patients who were
not' given the appropriate antibiotic therapy was
fatality in 11 (47.8%), recovery in 10 (43.5%) and
unknown in 2 (8.7%) cases. In the recovery group, 8
patients received ampicillin alone, one was given
ampicillin and cephalothin, and one received ampi-
cillin and gentamycin. The isolated organisms in this
group were as folows: 4 patients with klebsiella, 3
with coliform bacilli, and one patient each with E
coli, acinetobacter, and salmonella.

All of the strept pneumoniae, the commonest
organism responsible for bacteraemia in this study,
and isolated from 68 patients, were sensitive to the
penicillin group of antibiotics. Ampieillin alone was
given to 34 (50%) patients and the outcome in this
cluster was fatal in 3 patients. Good outcome was

Bacteraemia in Bahrain

observed, however, in 16 (23.5%) patients who were
given penicillin alone as well as in remaining 18
(26.5%) who received ampicillin in combination
with other antibiotics such as gentamycin. The
overall response to this organism was good, except
in 9 patients; 5 of whom had a fatal outcome and
recovery was slow among the remaining 4 patients.

Bacteraemia due to staph aureus was isolated
from 34 patients all of whom were sensitive to
cloxacillin. The outcome was good in 6 (17.6%)
patients who took cloxacillin alone, as well as in 24
(70.6%) other patients who received a combination
of cloxacillin, fucidin, erythromycin and gentamy-
cin. The outcome was, however, fatal in 4 (11.6%)
patients.

E coli was isolated in 32 patients in this study; 14
(43.8%) of whom were given single antibiotic, 17
(53.1%) received a combination of antibiotics, and
in one (3.1%) no therapy was given. The most
commonly used antibiotics were ampicillin and
gentamycin, and only in 4 patients there was
resistance to gentamycin. The outcome was fatal for
7 (21.9%) patients.

Bacteraemia due to klebsiella was seen in 30
patients, 19 of whom received appropriate antibiotic
therapy. The outcome was good in 14 (46.7%)
patients who received single antibiotic. On the other
hand combination of antibiotics was given to 16
(53.3%) patients and the outcome in this group was
fatal for 8 patients. Only 8 of the klebsiella species
isolated in this study were resistant to gentamycin.

Bacteraemia due to salmonella species was seen in
19 patients, 16 (84.2%) of whom were given a single
antibiotic (mostly ampicillin) with good outcome,
and 3 (15.8%) received combination of antibiotics
with 2 fatalities.

DISCUSSION

S typhi was the commonest organism responsible
for bacteraemia in this study, followed by strept
pneumoniae, staph aureus, and gram negative‘bacilli
of the Enterobacteriaceae family. The various
aspects of bacteraemia in Bahrain as well as their
aetiological agents, underlying conditions and man-
agement are discussed below. However, since en-
teric fever is regarded as a distinct entity, analysis of
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datarconcerning the source of the organisms, clinical
features or treatment of salmonellal bacteraemia will
not be considered.

Pneumococcal Bacteraemia

The results of this study showed that strept
pneumoniae was the most common agent responsi-
ble for bacteraemia in children and that most of the
patients had an underlying condition such as
leukaemia, SCD, G-6-PD deficiency, thalassaemia,
kidney and heart diseases, and infections such as
measles. The response to therapy in these patients
was good and the bacterial strains resistant to
penicillin which caused bacteraemia in other coun-
tries were not seen in Bahrain. On the other hand,
the mortality rate of pneumococcal bacteraemia in
this study was 7.3% while in other countries it was
10% among children, 17% among adults, and 44%
in all age groups " . These population differences
are influenced however, by the number of patients
with fatal or ultimately fatal underlying conditions.
The course and outcome of pneumococcal bacter-
aemia is determined therefore by the presence and
gravity of the underlying condition.

Bacteraemia in SCD

There were 30 patients with SCD in the present
study and strept pneumoniae was responsible for
36.7% of bacteraemia in these patients, while
Salmonellae species other than those of Enteric
fever group were accountable for 20% of the cases.
In a study from Saudi Arabia on 40 children with
SCD, Mallouh and Salamah " reported bacteraemia
in only 16 patients; 7 with Salmonella, 3 with strept
pneumoniae, and 6 with other organisms. The
incidence of salmonellal bacteraemia in Saudi Ara-
bia is higher than that in Bahrain because bacter-
aemias due to s typhi and s paratyphi A were
excluded from the present study. But if infection due
to these organisms were to be included, then the
incidence in Bahrain would be higher.

Patients with SCD are 600 times more susceptible
to  pneumococcal infection than  normal
individuals ". In the present study however, only 11
(16.2%) out of the 68 patients with pneumococcal
bacteraemia had SCD, and none of these received
pneumococcal vaccine prior to the infection. The
reason for this low incidence of strept pneumoniae
infection is attributed to the initiation of the vaccina-

tion program in Bahrain for patients with SCD. The
pneumococcal polysaccharide vaccine has been
shown to be highly effective in reducing the inci-
dence of bacteraemic and non-bacteraemic pneumo-
coccal infection " " ' although the study of Broom
et al. 7 suggested that the effectiveness of the
vaccination would depend on the underlying condi-
tion. The other factor responsible for such low
incidence may be related to the mild course of SCD
in the [Eastern parts of the Arabian
peninsula ' " 2 2"

The second common cause of bacteraemia in
patients with SCD was salmonella. Salmonella
infections are common in Bahrain ¥ and patients
with SCD seem to be particularly prone to infection
by these organisms. This is because the microinfarcts
produced in the intestinal wall, and the decreased
serum opsonization activity would favour the inva-

5

sion of the organisms into the blood stream ** .

Non-Enteric Salmonellal Bacteraemia

Salmonellal gastroenteritis associated with bacter-
aemia is common in Bahrain ¥. On the other hand,
acute gastroenteritis is also common but the disease
is usually self-limiting and rarely associated with
long term sequelae. However the study of Meadow
and Schneider * on a group of patients with gas-
troenteritis and bacteraemia and on another group
with gastroenteritis and with no bacteraemia showed
no difference in the severity of illness, clinical course
and eventual outcome between the two groups. In
Bahrain SCD is also common and since these
patients are immunocompromised, the possibility of
haematogenous spread from the intestine as well as
from the bone must always be considered while
assessing the prognosis of these patients. The out-
come of bacteraemia seems therefore to depend on
the underlying condition. In this study both of the
expired patients with salmonellal bacteraemia had a
severe underlying condition; one was an infant with
necrotising enterocolitis and the other was a 60-year-
old patient under chemotherapy for lung cancer. It is
possible however, to control and reduce the inci-
dence of salmonellal infection in Bahrain as well as
the morbidity and mortality by effective public
health measures.

Other Gram-negative Bacteraemias

In this study gram negative bacilli were responsi-
ble for bacteraemia in 113 patients, whereas gram
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positive cocci caused infection in 137 patients.
However, if the cases of Enteric fever were to be
accounted for, then gram negative organisms be-
come the main cause of bacteraemia in Bahrain.
Reports from other countries also showed a high
frequency of gram negative bacteraemias‘. But in
these countries, the high incidence was not due to
Enteric fever, but to other gram negative bacilli
associated with severe underlying disease such as
frequency of cardiac surgery and manipulative proc-
edures, and the frequent and prolonged use of
antimetabolites and corticosteroides . This again
emphasizes the role of population differences and
the type of hospital service in the aetiology and
outcome of bacteraemia.

E coli and klebsiella were the most frequent
aetiological agents responsible for gram-negative
bacteraemia in this study and the mortality rate was
particularly high with Klebsiella infection. But when
the underlying conditions were considered, no dif-
ference was found in the mortality rates between
bacteraemias caused by individuals species. All the
patients in this study with klebsiella bacteraemia had
fatal underlying conditions, and 5 of the 6 patients
with polymicrobial infection including those with
klebsiella were immunocompromised.

Age related differences were observed in the
aetiology of bacteraemia. Thus, while gram-positive
organisms (e.g. strept pneumoniae) caused infection
mainly in children, gram-negative bacteraemias
were more common in adults. The mortality rate was
also higher in older paients as well as in patients with
serious underlying conditions.

The urinary tract was the most common source of
gram negative bacteraemia in this study. Krieger et
al. 7 reported that 2.7% of patients with nosocomial
bacteriurea develop bacteraemia, and Strand et al.
observed septicemia secondary to urinary tract
infection in immunocompromised patients who had
no urinary symptoms (e.g. dysuria) and from whom
low colony count of urine culture was seen. Since it
is the practice in most laboratories not to report the
bacteriological spectrum and antibiotic sensitivity of
these isolates in the absence of clinical information
which may influence the colony count, it is possible
to ascribe cases of bacteraemia of unknown source
to the urinary tract.

Bacteraemia in Bahrain

Although the source of bacteraemia could not be
determined in 16.8% of the cases in this study,
intravenous catheterization may probably be the
responsible factor in some patients even though the
relevant information concerning the use of catheters
and the subsequent appearance of local inflamma-
tory reaction at the site of administration could not
be ascertained due to inadequate data in the
patients’ file. It is interesting to note that 20.4% of
bacteraemias in this study were hospital acquired.

Staph aureus Bacteraemia

The common sources of this organism in this study
were the skin, subcutaneous tissue, and bone.
However, in the majority of patients with
osteomyelitis and sepatic arthritis, no other primary
focus of infection was found. It is therefore most
likely that in these cases the organisms were situated
in a colonized foci in the bones and joints, and were
disseminated into the blood stream following mild or
even unrecognized trauma to these sites. On the
other hand, infection of these sites must have
resulted from seeding of the bacteria from the blood
stream itself.

Except for those patients with osteomyelitis or
septic arthritis where local signs were present, in
most other cases the signs and symptoms were not
helpful in distinguishing patients with staphylococcal
bacteraemia from those with other bacteraemic
infections.

According to Nolan and Beaty ¥, bacteraemic
patients with identified source of infection usually
respond better to treatment than those with an
unrecognized primary source, who not only require
prolonged courses of antibiotics, but are also prone
to develop clinical complications. In the present
study 7 of such patients developed complications; 2
had endocarditis and the others developed throm-
bocytopenia, bleeding. shock, pneumonia, pleural
effusion, and meningitis.

Staph epidermidis, an organism usually consi-
dered non pathogenic, caused bacteraemia in 3
patients in this study, all of whom were immunocom-
promised. Similar findings have also been reported
in studies from other countries *.
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Infective Endocarditis

All of the 8 patients with infective endocarditis in
this study had an underlying heart disease. Howev-
er, since it is often difficult to identify the source of
organisms responsible for this condition, it would
seem that its occurrence is not preventable *'. One of
the patients with prosthetic valve endocarditis in this
study had infection due to a dephtheroid, an
organism usually considered non-pathogenic com-
mensal of the throat and skin. This is a rare and
uncommon cause of endocarditis in prosthetic
valves * ¥,

Bacteraemic Meningitis

It has been pointed out that 90% of cases with
pyogenic meningitis occur between the age of one
month to 5 years, ™ * and in the present series,
76.2% of the patients were children below the age of
10 years. The route of infection could either be
haematogenous, or direct invasion from a nearby
infection such as mastoiditis. In two patients the
organisms were isolated from other foci; in one from
a subperiosteal abscess in the leg, and in the other
from ear infection.

Non group A B-haemo streptococci probably
belonging to Lancefield group B, was responsible for
meningitis in 4 infants in this study. This is one of
commonest causes of meningitis in infants ** ¥ and
their most likely source is the birth canal. The
newborn infant is highly susceptible to infection due
to immaturity of host defense mechanisms.

Necrotising Enterocolitis

This is the most common acquired gastrointestinal
emergency in neonatal intensive care units * and its
outcome in the present study was fatal in all of the 4
infants who developed it. The disease has multiple
causes and many contributory factors, and the
associated bacteraemia is attributed to the direct
vascular invasion of the intestinal organisms and the
absorption of their toxins through friable intestinal
mucosa *.

Primary Peritonitis in Children

Peritonitis not related to any intra-abdominal
pathological lesion is very rare and occurs most
commonly in girls. Over a period of 22 years, Freij et
al. ” described the disease only in 7 previously

healthy children, and in this study which 2 additional
cases with similar history occurring among 8-year-
old girls are described. The disease however, is
common in the developing countries * and caused
most commonly by strept pneumoniae. The possible
route of infection is usually haematogenous, but
other routes e.g. through the genital or lymphatic
systems as well as transmurally across the wall of the
intestine must also be considered. The response to
antibiotic therapy is good and surgery is rarely
indicated.

Since SCD is common in Bahrain, and since these
patients are more Susceptible to infection by strept
pneumoniae, it may be possible in these conditions
to predetermine the pathogenesis of primary perito-
nitis by examining the blood, peritoneal exudate,
vaginal discharge and surgically excised specimens
from suspected sites.

Antibiotic Therapy

The mortality rate with appropriate antibiotic
therapy in this study was 17.2%, and the patients
who did not improve with therapy had fatal or
ultimately fatal underlying conditions. Appropriate
antibiotic therapy alone is therefore inadequate and
the outcome of bacteraemia seems to depend on the
gravity of these conditions. The general guidelines of
optimal therapy are; prompt recognition of bacter-
aemia and its tissue source, identification of the
aetiological agents and its antibiogram, appropriate
parentral doses of bactericidal antibiotics, drainage
of purulent collections, and prompt attention to
complications. However, some bacteraemic patients
in this study recovered without appropriate antibio-
tic therapy. These may probably be transient forms
of bacteraemias which are known to occur spon-
taneously as well as after manipulation of the urinary
tract. On the other hand there were many other
patients who received a combination of antibiotics
with no indication as to the efficacy of such regime.
Combinations of antibiotic are indicated in empiric
regimes when the culture and sensitivity results are
not available, and in some infections such as
infective endocarditis.

“Breakthrough bacteraemia”, the blood stream
infections which occur during treatment with pre-
sumably adequate dosage of appropriate antibiotics
to which the the isolated organism is susceptible in
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vitro, was fatally seen in 6 cases in this study all of
whom had an underlying condition. The phe-
nomenon appear to be related to adverse host
factors such as the presence of primary focus of
infection elsewhere in the body, and inadequate
serum antibiotic level. It also shows the limitation of
the antimicrobial therapy when used alone for the
treatment of bacteraemia. Other supportive mea-
sures are therefore equally important.

CONCLUSION

The bacteriological spectrum and antibiogram
pattern of bacteraemia vary from one geographic
area to another, and its outcome with appropriate
antibiotics depends on the gravity of the underlying
conditions of the patient, and the supportive mea-
sures of treatment of such conditions. Other de-
trimental factors include the age of the patient, the
state of vaccination, and proper attention to the
source of organisms and to complication.
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