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Abstract
This Study aims to isolation and identification of Streptococcus pneumonia from patients’ sputum
in Najaf governorate. Among 120 samples were collected from patients that are expected to have
pneumonia acquired from community in the Center for Respiratory and Thoracic diseases in the Najaf
governorate in Al-Sadder medical city. All samples taken from patients after diagnosis by physicians
based on the clinical symptoms as well as photographic radiography. Samples were divided into five
groups according to the age of patient and the samples collected between April 2018 and the end of
March 2019 from both males and females. The results showed the pneumonia rates varied among the
months of period study. The highest rate was in November 2018 .But the lowest percentage in the
march 2019. The highest number was 24 patients in the age of more than 50 years. But the lowest
number was 12 in the age of 20-30 years. The results of the current study showed that number of
males infected was superior by 51cases in contrast 29 in females. The current study results also showed
different antibiotics sensitivity patterns. All isolates were resistance towards gentamicin, ampicillin,
amoxicillin and tetracycline. And one isolate which was sensitive to polymyxin.
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INTRODUCTION
Pneumonia was described more than
two thousandth year ago; by Hippocrates who
studied pneumonia throughout his career called
pneumonia the captain of the men of death
because of, the great toll it exacted on human.
Pneumococcal disease is one of diseases infection
caused by Streptococcus pneumonia bacteria so
called pneumococcus. These bacteria can cause
many types of diseases, including: sinus infections,
pneumonia infection of the lungs as well as ear
infections, bacteremia and meningitis infection
of the covering around the brain and spinal cord.
Pneumonia are spread through cough, close
contact with an infected peoples and sneezing1,2.
Streptococcus pneumonia have many virulence
factors such as polysaccharides; surface proteins
and cytoplasmic proteins. These factors have the
characteristics of the pneumonia3. The infection
causes inflammation process which develops
after autolysis causes the lysis of bacteria. Thus
inflammation also involves components of the cell
wall; the toxin pneumolysin.
Symptoms of pneumococcus infection
depending on the part of the body that is
infected. They can include chest pain, fever, cough,
stiff neck, confusion, disorientation, ear pain,
sensitivity to light, sleeplessness, joint pain, chills,
and irritability. In severe cases, pneumococcal
disease can cause hearing loss, brain damage,
and death1,4. Most children are colonized with
Streptococcus and become carriers of one or
more strains of S. pneumonia during the first year
of life asymptomatic5. Conjugate pneumococcal
vaccine reduces the carriage rate of Streptococcus
pneumonia strains6.
More than 70% of persons hospitalized with
pneumonia died that before the availability of
antibiotics3,7. Antimicrobials influence against
pneumococcus, and the outcome of patients with
pneumonia infections improved substantially.
The decrease efficacy of penicillin led to the
widespread of pneumococcal infections, and so
that clinicians, researchers, and public health
workers lost their favored drug of choice for
prevention of this pathogen.
Aspiration pneumococcus may show
bilateral opacities primarily; in the bases of the
lungs and on the right side8. When hospitalized
for pneumonia, both lower respiratory tract
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samples and blood cultures, as well as testes the
urine samples for antigen to Legionella spp. and
pneumonia9,10.
Pneumonia may be develop in healthy
people and may become more variable depending
on the properties of the person11. So pneumonia
was the third disease classified by the U.S. leading
to death before the advent of antibiotics in last
century about mid-thirties11,12. In S. pneumonia,
multidrug resistance was first observed in 1977 and
has been widely spread since13. Rapid development
of antibiotic resistance in S. pneumonia has been a
global concern and a growing numbers of reports
have shown that bacterial pneumonia may not
respond to available antibiotics in many settings14.
The current study is carried out to achieve the
following objectives:
1- Isolation and identification of
Streptococcus pneumonia from patients’ sputum
samples.
2- Detection the antibiotics sensitivity
patterns towards gentamicin, ampicillin, amoxicillin
and tetracycline antibiotics.
MATERIALS AND METHODS
The total (120) samples from patients
with suspected pneumonia acquired from the
community and hospital- acquired pneumonia for
the period from April 2018 to the end of March
2019 in the Center for Respiratory and Thoracic
diseases in Al-Sadder medical city in the Najaf
Province.
Examination of sputum
Includes two steps
A- the first is staining with Ziehl- Neelsoon
stain according to Newcomer Supply, Inc.
B- the second steps is staining with gram
stain as well as the sputum culture by cultivate the
sputum sample an equal amount of saline solution
was added to the sputum and homogenized by
mixing it by a shaker for half minute then cultured
according to15.
Antimicrobial susceptibility test
The antimicrobial sensitivity test has been
applied by disk diffusion manner by Kirby- Bauer
as mention in16. After incubation for one hour at
37°C, the density of the suspension was adjusted
according to ( 0.5) McFarland standards which are
equal to bacterium turbidity of (1.5x108)cells/ml
by adding sterile normal saline. A sterile cotton
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swab was used to obtain inoculum to be streaked
on Muller-Hinton agar. The antimicrobial discs
were placed on the surface of the medium at
evenly spaced intervals. Incubate the plate at 37°C.
Antibiotic inhibition zone was measured by using
ruler. Zone diameter was compared to standard
results being recommended by clinical laboratory
standards institute documentations17.

pronounced in adults than in children. The current
results were agreement with the results of 11.
There is no data about the distribution of isolations
prevalence and year months in the Iraqi studies till
now.
In other hand, the results depending
on the age. The age results were divided into
five groups, The first group was between 10-20
years old, 14 case only, and the second group was
between 20-30 years old, 13 case, but the third
group was between 30-40 years old 17 case, while,
the other group was between 40-50 years which
found only 12 case; and the last group was above
50 years it was 24 case as show in [Fig. 2].
The results showed the number of people with
pneumonia gradually increases with age increase.
The highest number was 24 patients in the age of
more than 50 years, but the lowest number was 12
in the age range of 20-30 years. The advanced age
of the person is accompanied by a decrease in the

RESULTS AND DISCUSSION
The current study showed contradictory
results among collected samples. During the
study period, pneumonia rates varied among the
months of study period. The highest rate was in
November 2018, but the lowest percentage in the
March 2019. While the remaining months differed
in their isolation rate, as shown in [Fig. 1].The
results showed that the most cases of pneumonia
infection were in November 2018, may be due to
viral diseases seasonal incidence that are more

Fig. 1. Distribution of Streptococcus pneumonia isolates based on the seasonal infection in months

Fig. 2. Distribution of Streptococcus pneumonia infections based on patient age
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Fig. 3. Distribution of pneumonia infections based on gender

defenses of the physical barriers and the decline in
protection against invading pathogens as well as
change in the immune system associated with age,
that very important factors for the establishment
of pneumonia18. Other studies indicated about
20% of the cases were in the age group 70 years
and above, as well as the study which showed
that the rate of infection increase from 50 years
and more19. Human immune defenses is not only
triggered by the exposure to pneumonia cell,
but also shows response to surface proteins,
and capsular polysaccharide, Because of The
human immune system is capable of clearing
pneumococcal colonization but the time required
for clearance depends on host age and bacterial
serotypes 20,21. Immune responses to colonization
are complex, comprising both innate and adaptive
immunities with the latter playing a greater role
after the first year of life.
The results of the current study showed
that 51 isolates from males patients and 29
isolates for females as show in [Fig. 3]. Yang and
his colleague22 that indicated the study focused
on the cause of female resistance to pneumonia
compared to males, the female sex hormone called
estrogen have been found to enhanced the role
of macrophage to kill bacteria . So this results
was compatible with many studies such as Khan
and his colleague12 and Amissah and Pappoe23
which mentions were 138(53.28%) and 65(62.2%)
respectively. Also the reason may be that males
were smokers at a higher rate compared to
females which increases their risk of pneumonia.
Journal of Pure and Applied Microbiology

The current study results agreement with a local
study done by Motaweq and Naher24 that showed
patients in the age groups 51-60 years had a high
percentage of S. pneumonia isolates (19.7%)
compared with other age groups with a significant
variation (P<0.05) between them. Males (54%)
showed a higher percentage of S. pneumoniae
isolates than females (45.9%) with no significant
variation (P>0.05). Smokers have been shown
to have increased risk to LRTI than non-smokers
(P>0.05), and there was no significant variation
between Urban and Rural (56.8:43.2%) Patients.
All isolates were resistance towards
gentamicin and polymyxin, except one isolate
which was sensitive to the polymyxin. Moreover
the results showed all isolates were resistance
for ampicillin, amoxicillin and tetracycline. The
results also showed all isolates were sensitive
for cefotaxime and ceftazidime. The resistance
to these antibiotics has been come closed with
previous study in Iraq done by Mahdi he worked
on the common bacterial causes isolated from
patients with community acquired pneumonia25.
While studies in other countries such as Asadi and
his colleague26 in Iran indicated the amoxicillin
resistance against of S. pneumonia was 32.3% only,
that may be occurred due to changes in the genetic
materials of the bacteria by some mechanisms
such as spontaneous mutations in chromosomal
gene or plasmids the resistance that occurred by
transposable elements from resistant strain to
sensitive strain27.
2238

www.microbiologyjournal.org

AL-Hadrawi et al. J Pure Appl Microbiol, 13(4), 2235-2240 | December 2019 | https://doi.org/10.22207/JPAM.13.4.37

CONCLUSION
We conclude that there was high
frequency of Streptococcus pneumonia from
patient’s sputum in Najaf Province, there is a
significant variation of pneumonia isolation rates
among months of period study; and there is high
levels of resistance towards the antibiotics used
in this study.
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