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ABSTRACT

Background & Objectives: Streptococcus pneumoniae is a major cause of morbidity and mortality worldwide
and poses a heavy burden on the society. This study assessed the prevalence of Streptococcus pneumoniae
among inpatients in Specialist Hospital Jalingo,, Taraba State as well as the antibiotic susceptibility of the isolates.
Materials and Methods: Standard procedures were followed in the collection of 106 specimens (sputum, nasal,
throat and wound swabs,) from inpatients who had stayed a minimum of 72 hours on admission in the male and
female wards of Taraba State Specialist hospital Jalingo, Taraba State. Following the same line. S. pneumoniae
isolates were identified based on their characteristic alpha haemolysis on blood agar and sensitivity to optochin
and bile solubility. Also, antibiotic susceptibility test was performed by Kirby Bauer disk diffusion method for all
isolates

Results: The prevalence of S. pneumoniae among the inpatients was 33.3% while that of males and female
were respectively 29.1% and 31.4% (p=0.798). However, the prevalence obtained from the sputum, nasal, throat
and wound swabs were respectively 51.4%,7.1%,34.3% and 4.5%(p value=0.000).Meanwhile, the prevalence
obtained from the age groups: 1-10,11-20,21-45,46-60,61-75, and >75 yearss were respectively
58.3%,,14.3%,19.1%,18.2%,54.5% and
54.5%(p=0.007).Neverthless,High resistance was recorded with Amoxacillin(93.8%),Imipenem(85.7%) and Gen
tamycin(75%) while low resistance was observed with Erythromycin(8.7%),Ciprofloxacin(11.1%)
and.Azythromycin(18.2%).

Conclusion :There was a significant difference in the prevalence of S.pneumoniae among inpatients of various
ages as well as among specimens used in the detection.The specimen influenced the prevalence in both male
and female .However,the influence due to the specimen was only among those aged 21-45.0n the other hand,the
prevalence of S.pneumoniae among females was not influenced by age whereas among males it was
.Neverthless,multidrug resistance strains were also obtained..
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INTRODUCTION

Streptococcus pneumoniae is a major cause of
morbidity and mortality worldwide (Subramnian et
al.,2019). ,It is one of the normal flora of the upper
respiratory tract of humans but the major cause of
respiratory infections among the children and the
elderly (Sempere et al,2020). Almost 40%-50%
healthy children and 20%-30% of healthy adults are
carriers Pre- antibiotics era(Dion et al.,2023), S.
pneumoniae was estimated to be the cause of 95% of
all cases of pneumonia.

Currently, however, S. pneumoniae accounts for up to
15% of pneumonia cases in the United States and
27% of cases worldwide (Dion and Ashurst,2023). In
the South East of Nigeria, precisely Abia State,
Nwankwo et al. (2021) reported that a total of thirty-
three (33) Streptococcus pneumoniae isolates were
recovered from sixty (60) sputum samples from
pneumonia patients. In Ogun state, South West
Nigeria,8.8% prevalence was obtained (Samson et
al.,2019). However,29.2% prevalence was reported in
North Cantral Nigeria.
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In a state in North East Nigeria (Gombe) the
prevalence of 11.7% was recorded among children 3-
24 months while 22.6% was obtained in a study
conducted in Bauchi, North East Nigeria, among
children 0-5 years (Ali et al.,2023). There is limited
data on the prevalence of S. pneumoniae in
Maiduguri, Yobe and Taraba states (all in North East
Nigeria). Hence ,the need for this study in Jalingo,
Taraba State.

.Pneumococci are spread via direct contact with
secretions from carriers, via saliva, or inhaled via an
aerosol, where they colonize the nasopharynx
(Hyams et al.,2010). Infection hardly occurs unless a
patient has predisposing risk factors, a bolus of
infectious cells, or colonization with a particularly
virulent strain of S. pneumoniae (Dion et al.,2023).
Other risk factors include hospitalization. jails and
overcrowded rooms, age, cigarette smoking and
respiratory tract infections (Butler et al., 2010; Dion et
al., 2023). Good nutrition and environmental factors
and none attendance of Day Care decrease the
spread of the disease. People at risk include the
elderly (more than 65 years old), children younger
than two years, people with underlying lung disease,
alcoholics with chronic kidney and liver diseases (Dion
et al.,2023). Aside pneumonia, it (S. pneumoniae) can
cause diseases such as conjunctivitis, otitis media
sinusitis acute exacerbations of chronic bronchitis,
meningitis, cardiac infections (eg endocarditis)
(lyer,2025)

Some of the studies on the prevalence of S.
pneumoniae revealed thus: According to Nwankwo et
al., 2021, a total of thirty-three (33) Streptococcus
pneumoniae isolates were recovered from sixty (60)
sputum samples from pneumonia patients’ in a
hospital in Abia state Nigeria. Meanwhile, Ali et al.,
2023. reported a prevalence of 22.0% among under
five years old children in Toro General hospital Bauchi
State Nigeria.

Nevertheless, there is paucity of data on the
prevalence of S. pneumoniae among inpatients.
Therefore, this study is to bridge the gap by studying
the prevalence and antibiotic susceptibility of S.
pneumoniae among inpatients in a tertiary hospital in
Jalingo.

METHODOLOGY

This was a hospital based study involving inpatients
that were hospitalised for a minimum of 72 hours.
Following the ethical clearance from Taraba state
specialist hospital, oral informed consent of the
patients was obtained thereafter, specimens were
collected.

Sample Collection: Patients were given sterile wide
mouthed jars to collect the sputum. Instructions were
given to them on how to collect it. The nasal and
wound swabs were collected using a standard rotating
technique with the help of a premoistened sterile
cotton swab while the throat swab was collected by
instructing the patient to open the mouth wide and
sticking the tongue out as the swab was rubbed
several times across the back of the throat behind the
arch. Contact with the tonsils were ensured while
contact with the tongue and cheeks were avoided. All
swabs were immediately inserted into different sample
bottles and taken to the Lab which is in the hospital.
Culturing of Specimen and Identification of
S.pneumoniae,: Specimen were cultured on blood
and chocolate agar plates and incubated in
carbondioxide enriched atmosphere at 37° C for 24
hours.. Presumptive identification of S.pneumoniae
was done using colony morphology, Gram staining,
biochemical tests and the alpha haemolytic
characteristics. Also done were the Optochin
sensitivity and bile solubility tests. The antimicrobial
susceptibility test was done following standard
procedure while using the Kirby-Bauer disc diffusion
method .The antibiotic discs used were obtained from
the

OPTUN Laboratories Nigeria Limited and are as follo
ws:Rocephin(25mg),Peflacine(30ug),Streptomycin(3
Opg),Amoxacillin(30ug),Cefriaxone(30ug),Ofloxacin(1
Opg),Imipenem(10ug),Cefuroxime(30ug),Azythromyci
n(12ug), Augmentin(30ug), Erythromycin(10ug) and
Gentamycin(10ug). The demographic characteristics
were obtained through interview.

Statistical Analysis: IBM Statistical package for
Social Science version 25 was utilized for statistical
analysis; descriptive statistics (frequency and
percentage) was used while inferential statistics (Chi
square test) was used to determine the association
that existed among the variables at alpha level 0.05.
RESULTS

The highest prevalence of S.pneumoniae was
obtained among the age group 1-10 years old, closely
followed by the age groups 65-75 and >75 years old
while the least was obtained from the age group 11-20
years old. However, the prevalence among the age
group 1-10 years old was 58.3% and 61-75 and >75
years old were separately 54.5% while the least was
among the age group11-20 years old (p=0.007).
However, the prevalence was higher among females
compared to males. It was 314% and
29.1%(p=0.798). Meanwhile, the prevalence obtained
from sputums was the highest and least from the
wounds. However, it was 51.4% and 4.5%(p<0.001)
respectively from sputums and wounds as presented
in Table 1 below.
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Table 1: Prevalence of S.pneumoniae among inpatients in Specialist Hospital, Jalingo

Characteristics Categories Presence of Streptoccus pneumoniae P value
No Yes

Age 1-10 5(46.7%) 7(58.3%) 0.007
11-20 12(85.7%) 2(14.3%)
21-45 38(86.9%) 9(19.1%)
46-60 9(81.8%) 2(18.2%)
61-75 5(45.5%) 6(54.5%)
>75 5(45.5%) 6(54.5%)

Gender Female 35(68.6%) 16(31.4%) 0.798
Male 39(70.9%) 16(29.1%)

Specimen Nasal 13(92.9%) 1(7.1%) 0.001
Sputum 17(48.6%) 18(51.4%)
Throat 23(65.7%) 12(34.3%)
Wound 21(95.5%) 1(4.5%)

The prevalence of S.pneumoniae obtained from the
Nasal, throat, wound swabs and sputum was only
significant among the age group 21-45 years
old(p=0.012).However,S.pneumoniae was obtained
mainly from the sputums and throat swabs.Though,it

was obtained only from the nasal swabs of patients
aged 61-75 years old(25%) ,among patients older
than 75 years old,it was obtained from the wounds as
presented in Table 2 below.

Table 2:; Prevalence of S.pneumoniae in the body Sites of Inpatients of Various ages in Specialist Hospital, Jalingo

PRESENCE OF  Streptococcus
AGE SPECIMEN pneumoniae pvalue
No Yes

1-10 Sputum 1(16.7%) 5(83.3%) 0.079
Throat Swab 4(66.7%) 2(33.3%)

11-20 Nasal Swab 3(100%) 0.00 0.405
Sputum 1(50%) 1(50%)
Throat Swab 6(85.7%) 1(14.3%)
Wound Swab 2(100%) 0.00

21-45 Nasal Swab 3(100%) 0.000 0.012
Sputum 9(56.3%) 7(43.5%)
Throat Swab 9(81.8%) 2(18.2%)
Wound Swab 17(100%) 0.000

46-60 Nasal Swab 4(100%) 0.000 0.233
Sputum 1(100%) 0.000
Throat Swab 2(50%) 2(50%)
Wound Swab 2(100%) 0.000

61-75 Nasal Swab 3(75%) 1(25%) 0.255
Sputum 1(20%) 4(80%)
Throat Swab 1(50%) 1(50%)

>75 Sputum 4(80%) 1(20%) 0.103
Throat Swab 1(20%) 4(80%)
Wound Swab 0.000 1(100%0)

Total Nasal Swab 13(92.8%) 1(7.1%) 0.000
Sputum 17(48.6%) 18(51.4%)
Throat Swab 23(65.7%) 12(34.3%)
Wound Swab 21(95.5%) 1(4.5%)

Among the female patients,the prevalence of
S.pneumoniae obtained from the sputum was higher

than the throat swab.lt was 52.6% and
33.3%(p=0.015) respectively from the sputum and



throat swabs.No S.pneumoniae was isolated from the
nasal and wound swabs.However,among the male
patients,the highest prevalence was obtained from the

sputum and the least from wound swabs.It was 50%
and 7.7%(p=0.046) respectively from the sputum and
wound swabs as presented in Table 3 below.
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Table 3: Prevalence of Streptococcus pneumoniae in the Body Sites of Male and Female Inpatients in
Specialist Hospital, Jalingo

SEX SPECIMEN PRESENCE OF S.pneumoniae pvalue
NEGATIVE POSITIVE

FEMALE Nasal swab 5(100%) 0.000 0.015
Sputum 9(47.4%) 10(52.6%)
Throat 12(66.7%) 6(33.3%)
Wound swab 9(100%) 0.000

MALE Nasal Swab 8(88.7%) 1(11.1%) 0.046
Sputum 8(50%) 8(50%)
Throat Swab 11(64.7%) 6(35.3%)
Wound Swab 12(92.3%) 1(7.7%)

TOTAL Nasal swab 13(92.9%) 1(7.1%) 0.000
Sputum 17(48.6%) 18(51.4%)
Throat swab 23(65.7%) 12(34.3%)
Wound swab 21(95.5%) 1(4.5%)

The highest prevalence of S.pneumoniae obtained
among female patients was from the age group 61-75
years,closely followed by the age >75 years old and
the least was obtained from the age 46-60 years
old.The prevalences were respectively 80%,66.7%
and 16.7% from those aged 61-75,>75 and 46-60

years old(P=0.073).However, among the males ,the
highest and least prevalences were obtained from
patients aged 1-10 years old and 21-45 years old and
they are respectively 80% and 19%(p=0.042) as
presented in Table 4 below.

Table 4: Prevalence of S.pneumoniae among Male and Female Inpatients of Various ages

SEX AGE PRESENCE OF S.pneumoniae  PVALUE
NO YES
FEMALE 1-10 4(57.1%) 3(42.9%) 0.073
11-20 7(77.8%) 2(22.2%)
21-45 17(81%) 4(19.0%)
46-60 5(83.3%) 1(16.7%)
61-75 1(20%) 4(80%)
>75 1(33.3%) 2(66.7%)
MALE 1-10 1(20%) 4(80%) 0.042
11-20 5(100%) 0.000
21-45 21(80.8%) 5(19.2%)
46-60 4(80%) 1(20%)
61-75 4(66.7%) 2(33.3%)
>75 4(50%) 4(50%)




TOTAL 1-10 5(44.7%) 7(58.3%) 0.007
11-20 12(85.7%) 2(14.3%)
21-45 38(80.9%) 9(18.1%)
46-60 9(31.8%) 2(18.2%)
61-75 5(45.5%) 6(54.5%)

High resistance was obtained in Amoxacillin(93.8%) Imipenem (85.7%) Gentamycin while low resistance was obtained in
Azythromycin(18.2%), Erythromycin (8.7%) and Ciprofloxacin(11.1%) as presented in Table 5 below.
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Table 5: The antimicrobial Profile of S.pneumoniae Isolated from Inpatients in Specialist Hospital, Jalingo.

ANTIMICROBIALS

RESISTANCE SENSITIVE

Rocephin(25mg) 4(36.4%) 7(63.6%)
Peflacine(30ug) 8(53.3%) 7(46.7%)
Ciprofloxacin(10ug) 4(11.1%) 32(88.9%)
Streptomycin(30 pg) 7(53.8%) 6(46.2%)
Amoxacillin(30ug) 15(93.8%) 1(6.3%)
Cefriaxone(30 ug) 4(33.3%) 8(66.7%)
Ofloxacin(10 ug) 3(18.8%) 13(81.3%)
Imipenem(10 ug) 12(85.7%) 2(14.3%)
Cefuroxime(30 ug) 5(55.6%) 4(44.4%)
Azythromycin(12ug)) 2(18.2%) 9(81.8%)
Augmentin(30ug) 9(56.3%) 7(43.8%)
Erythromycin(10ug) 2(8.7%) 21(91.3%)
Gentamycin(10ug)) 12(75%) 4(25%)

DISCUSSIONS

The highest (58.3%) prevalence of S.pneumoniae
was obtained among those aged 1-10 years old. This
was closely followed by the elderly (aged 61-65 and =
75 years old) (54.5%) while the least (14.3%) was
among those aged 11-20 years old (Table 1). The
higher prevalence obtained among the elderly and
children could be because of lowered immune states
of these groups. This observation agrees with the
report by Kim et al., (2021). It also agrees with Butler
(2010), Dion and Ashurst, (2023) and Nwankwo et al.,

2021. that age influences the prevalence of
S.pneumoniae.
Though not  significant,the  prevalence  of

S.pneumoniae was higher among females compared
to the males (Table 1) and this could be because most
women are caregivers to both the elderly and children
who are highly susceptible to S.pneumoniae. This
study agrees with the report of Mekuria et al., (2022)
and Samson et al., (2019) that women have higher
prevalence of S.pneumoniae compared to men. Ali et
al., (2023) did not record any significant difference in
the prevalence of S.pneumoniae based on gender.
Neverthlesss, a contrary report was given by
Nwankwo et al.,(2021)-that the prevalence of
S.pneumoniae was higher among males who had
pneumonia compared to their female counterpart.The
difference in the observations of the two studies could

be because Nwankwo et al.,(2021) limited his studies
to only the patients that had pneumoniae and it was
not clear whether all the patients they attended to
were outpatients or a mix of both out and inpatients.,
Ali et al.,(2023)reported a higher prevalence among
males than females less than five years old. The
highest prevalence(51.4%) of S.pneumoniae was
obtained from sputum while the least(7.1%) was from
the nasal swabs.That the specimen used for the
detection of S.pneumoniae is of utmost paramount in
the isolation of S.pneumoniae,according to this study
buttresses earlier reports by Aljicevic et al.,(2015) and
Kim et al.,(2021).

However,the prevalence of the S.pneumoniae
obtained from throat swab was the highest among the
elderly, older than 75 years (Table 2) which is because
of their reduced immune state and probably other
physiological changes.The observation is also in
congruence with the report of Sempere et al., (2020)
and Nwankwo et al., (2021).

The prevalence of S.pneumoniae obtained from
sputum was higher than that obtained from throat
swab among the patients aged 1-10.Though the
difference was insignificant.The study agrees with a
study by Kim et al.,(2021).Also among the age group
11-20 and 21-25, it was noticed that the prevalence of
S.pneumoniae obtained from sputum was higher
compared to throat swab.The occurrence of
S.pneumoniae in wound was a rare occurrence having
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being obtained only from one patient , who was older
than 75 years(Table 2).The rare occurrence of
S.pneumoniae in wounds was
also reported by Néhémie et al.,(2020).Also observed
was that the prevalence of S.pneumoniae obtained
from Sputum was the highest among children aged 1-
10 and adults 61-75.

The prevalence of S.pneumoniae obtained from
sputum was slightly higher among females compared
to males whereas the prevalence obtained from throat
swab was slightly higher among males compared to
the females(Table 3).However,among the females
and males ,the prevalence of S.pneumoniae obtained
from the sputum was the highest(Table 3).To the best
of the knowledge of the authors there was no earlier
report where the prevalence of S.pneumoniae among
male and female inpatients were compared based on
the specimen used in the detection of the bacteria.

obtained in this study. This study agrees with Lyu et
al.,(2024) that S.pneumoniae had a high resistant to
Imipenem  (65.7%) .Both this study and
Lyu et al.,(2024) reported high sensitivity to
erythromycin-100% and 91.3% respectively. However,
Halala et al. (2022) reported 83% sensitivity to
Erythromycin. However, Samson et al.,(2019)
reported 69.5% sensitivity. The differences in the
antibiotic sensitivities observed by different authors
could have stemmed from the strains prevalent in the
region,patients abuse and misuse of the antibiotics
and the availability of the antibiotics to patients. Also ,
patients demographics could also be a factor.

Limitation of the Study
This study did not relate the period of hospitalisation
to the prevalence of S.pneumoniae .

Age is a significant factor in infection by
S.pneumoniae.
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Female patients 1-10 years old and the elderly (61-75
as well as 75years old and above) had the highest
prevalence of S.pneumoniae. Also,among the
males,the prevalence of S.pneumoniae was highest
among Patients aged 1-10 years old and those aged
75 years and above(Table 4).This study,butrresses
earlier report by Sempere et al.,(2020) that age
influences the prevalence of S.pneumoniae.The
prevalence of S.pneumoniae followed the same
pattern as in males and females: being highest among
children aged 1-10 and adults 61 and above (Table 4
and 1) which also agrees with the report by Nwankwo
et al.,(2021).Neverthless ,there was no study with
which to compare the influence of the prevalence of
S.pneumoniae among males and females based on
their ages (to the best of the knowledge of the
authors).
From this study,some of the isolates of S.pneumoniae
were antibiotic resistant.Some of the isolates were
highly resistant to some antibiotics such as
amoxacillin(93.8% ),Imipenem( 85.7%) and
Gentamycin( 75%) and moderately resistant to
Peflacine( 53.3%),Streptomycin(53.8% )
.Cefuroxime(55.6% ) and Augumentin(56.3% ).This is
because some of these drugs especially amoxicillin
and gentamycin are more or less ‘over the counter
drugs’, very cheap and widely available.This makes
most patients to abuse the drugs which lead to
antibiotic resistance. Low resistance was observed in
Ciprofloxacin(11.1%),  Ofloxacin(18.8%) and
Azythromycin(18.2%) Other studies that reported
resistance/sensitivity to these antibiotics include:High
Sensitivity to Streptomycin was reported by Nwankwo
etal., (2021) against the moderate sensitivity obtained
in this study. A high resistance to Gentamicin was also
reported by Nwankwo et al., (2021) in agreement to
that which was obtained in this study. Though Samson
et al., (2019) reported a high sensitivity (73.9%) to
Gentamycin. He also reported moderate sensitivity to
amoxicillin (56.5%) against low sensitivity (6.2%)

CONCLUSIONS

The prevalence of S.pneumoniae is subject to the
specimen used for its isolation. Though it is rarely
obtained from wounds. It is most likely to be isolated
from the sputum compared to the nasal and the throat
swabs. Also, age is also a significant factor in the
prevalence of S.pneumoniae among patients with
children younger than ten and the elderly older than
65 being the most susceptible.

RECOMMENDATIONS

It is recommended that the control of S.pneumoniae
among inpatients should be by the enlightenment “on
the best way to prevent the spread of the pathogen
especially through the sputum and mouth” tailored
mainly towards children 1-10 and adults 65 years and
above. To obtain the best result in trying to detect the
pathogen, much attention should be given to the type
of specimen used.

Conflict of Interest: The authors declare no conflict
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