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ARTICLE INFO ABSTRACT
Received: 26 Mar. 2025 Purpose: We aimed to investigate the antibiotic resistance characteristics of bacterial pathogens causing lobar
Accepted: 21 Sep. 2025 pneumonia (LP) in children and the treatment outcomes of these individuals.

Methods: 123 children diagnosed with LP in 2020 were enrolled in this study. Nasopharyngeal swab culture and
antibiogram were performed on all patients.

Results: The group aged 24-60 months old was the most common. The most common bacterial pathogens were
S. pneumoniae (37.5%), H. influenzae (34.5%) and M. catarrhalis (18.7%). S. pneumoniae showed high resistance to
trimethoprim-sulfamethoxazole, clindamycin and cefuroxime. H. influenzae was resistant to cefuroxime and
ampicillin (> 80%). M. catarrhalis was resistant to cefuroxime, trimethoprim/sulfamethoxazole and macrolide (>
50%). The third-generation cephalosporin/aminoglycoside combination was the most commonly used as the
initial treatment (69.1%), with relatively high treatment success rate (62.4%).

Conclusions: The most common bacterial pathogens causing LP in children were S. pneumoniae, H. influenzae
and M. catarrhalis. Almost detected agents were multi-resistant.
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resistance to antibiotics in LP were still limited [9]. Therefore,
INTRODUCTION we conducted this study in order to provide data about
bacterial pathogens causing LP in children, their antibiotic
Pneumonia is a common acute disease of the respiratory  resistance profile, as well as treatment outcomes of these
tractin children. It is also one of the leading causes of deathin  patients.
children because of its serious clinical manifestations, rapid
progress, and dangerous complications [1, 2]. Lobar
pneumonia (LP), which is a common pediatric lower MATERIALS AND METHODS
respiratory tract infection, is a severe clinical form of
pneumonia in children [3]. In severe cases without timely  Patients
treatment, the lesions of LP may spread to the pleura,
pericardium, leading to dangerous complications, such as
pleurisy, lung abscess, or pericarditis [2, 4]. In Taiwan, a
previous study reported that the proportion of children with LP
experienced a dramatic increase by 12.0% to 19.0% over the

We conducted a descriptive study using retrospective data
at the Department of Respiratory in Haiphong Children’s
Hospital from January 1, 2020, to December 31, 2020, on 123
medical records of patients with LP enrolled who met 3 criteria

period of 2 years from 2002 to 2004 [5]. The previous studies as follows:
showed that the causes of pneumonia in children could vary - Patients aged from 2 months to 15 years old.
widely by child age, regions, time points, antibiotic usage, and - Patients diagnosed with LP [9].

vaccination [6, 7]. Therefore, identifying bacteria causing LP in
children is essential in both early diagnosis and treatment.
However, due to the alarming increase in bacterial resistance
to antibiotics, most of the classes of antibiotics are already
used widely [8]. That is the reason why there is an urgent need
for the rational use of antibiotics.

- Patients who underwent nasopharyngeal fluid
culture, in case of presenting bacteria, antibiogram
was then performed.

By contrast, those having other systemic infections or
suffering from other serious co-diseases were excluded from

o . the study.
We found that in Vietnam, there were some previous

research about LP in children, but studies about bacterial
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Table 1. General features of patients with lobar pneumonia (n
=123)

General features of patients

Frequency: n (%)

Age: 2 months-< 6 months 16 (13.0)
Mean + standard 6 months-< 12 months 14 (11.4)
deviation (range): 12 months- 24 months 25 (20.3)
39.41+38.59 months 24 months-< 60 months 41 (33.3)
(2-180) > 60 months 27 (22.0)
Male 69 (56.1)
Gend
ender Female 54 (43.9)
. Rural 88 (71.5)
Resid
esidence Urban 35 (28.5)
Laboratory Methods

The isolation and identification of isolates and antibiotic
susceptibility testing were performed according to the
standard operating procedure of department of microbiology,
which met criteria of biosafety level 2. The whole procedure
and result checking interpretation were carried out by
microbiologists.

Process of culturing and identification of bacterial isolates
and antibiogram: For organisms identified, antibiotic
susceptibilities and minimum inhibitory concentrations were
determined. Its interpretation of results was based on
guidelines provided by the Clinical Laboratory Standards
Institute [10].

Chest Computerized Tomography Scan

Chest computed tomography (CT) scan was considered to
be obligatory in the diagnosis of LP in all patients, conducted
by 64-slice GE revolution™ EVO CT scanner (RE36A1800299YC,
Japan, 2018).

Statistical Analysis

Data were analyzed using the SPSS software for Windows
version 26.0. Descriptive statistic was used to calculate the
counts and proportions of variables and then compared by chi-
squared (x2) test with a 95% confidence interval. A p-value of
less than 0.05 was considered to show statistically significant
difference.

Ethical Approval

The research related to human use has been complied with
all the relevant national regulations, institutional policies and
in accordance with the tenets of the Helsinki Declaration and
has been approved by the Board of Direction of Haiphong
Children’s Hospital. Patients were anonymized before data
entry, with no identifiable data entered into the database.
Information about patients was guaranteed to be completely
confidential and only served for scientific research.

RESULTS

General Characteristics of Patients with Lobar Pneumonia

A total of 123 patients with LP were enrolled in the study.
The ratio of male to female was 1.3 (69/54). Nearly one-third of
patients were 24-60 months, followed by the group 5 years old
and 12-24 months (22.0% and 20.3%, respectively). Mean age
was 39.41 + 38.59 months (range, 2-180 months). The majority
of patients (71.5%) lived in rural areas (Table 1). The incidence
was observed more frequently in the spring-winter months
(Figure 1).
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Figure 1. Monthly distribution of cases of admission (n = 123)
(Source: Authors’ own elaboration)

Table 2. Nasopharyngeal culture results

Nasopharyngeal culture results Frequency: n (%)

NPC results Non-detected pathogen 59 (48.0)
(n=123) Detected pathogen 64 (52.0)
Gram-positive S. pneumoniae 24 (37.5)

NPC isolates S gureus >(7.8)
(n=64) H. influenzae 22 (34.4)
Gram-negative M. catarrhalis 12 (18.7)

B. cepacia 1(1.6)

Nasopharyngeal Fluid Culture Results

The NFC test was performed for all patients and pathogenic
microorganisms were detected in 64/123 (52.0%) culture
samples. Of the 123 patients who had NPCs sent on the first day
of hospitalization, more than a half of these cultures were
positive for bacterial growth. Noticeably, there was no case of
mixed infection detected. Among positive cultures, Gram-
positive bacteria and Gram-negative bacteria constituted 29
cases (45.3%) and 35 cases (54.7%), respectively. While the
three leading pathogens recorded were S. pneumoniae (24/64;
37.5%), H. influenzae (22/64; 34.4 %) and M. catarrhalis (12/64;
18.7%), S. aureus and B. cepacia only accounted for small rates
(7.8% and 1.6%, respectively) (Table 2).

Antimicrobial Resistance

The overall antimicrobial resistance patterns of the
isolated pathogens were summarized in Table 3. More than
90% of S. pneumoniae isolates were susceptible to
ampicillin/sulbactam, cefotaxime, ceftriaxone, cefepime,
chloramphenicol, imipenem, meropenem, vancomycin and
levofloxacin. In contrast, among these 24 S. pneumoniae
isolates, resistance to oxacillin, erythromycin,
trimethoprim/sulfamethoxazole and clindamycin was found in
94.5%, 76.5%, 75.0% and 84.2% of the isolates, respectively
(Table 3).

In our study, antibiotic susceptibility of S. pneumoniae
causing LP was tested by Kirby-Bauer test. There were 20/22 H.
influenzae isolates and 11/12 M. catarrhalis isolates had
antibiogram results. For H. influenzae strains, a large
proportion of isolates (75.0-100%) were still sensitive to
ciprofloxacin, meropenem, piperacillin/tazobactam,
meropenem, third- and fourth-generation cephalosporins
(cefepime, cefotaxime, ceftazidime and ceftriaxone).
Resistance to cefuroxim accounted for up to 100%, while the
rates to ampicillin, trimethoprim/sulfamethoxazol (TMP/SMX)
and azithromycin also exceeded more than 90% (Table 4).
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Table 3. Antibiotic susceptibility of S. pneumoniae causing lobar pneumonia (n = 24)

AMS OoXc CFR CFT CTX CFP CRP VCM ERT TMP IPM MRP CDM LVF
(n=20) (n=18) (n=24) (n=23) (n=23) (n=23) (n=11) (n=24) (n=17) (n=21) (n=20) (n=24) (n=19) (n=22)
S 19(95.0) 0(0.0) 13(54.2) 23(100) 22(95.5) 23(100) 9(81.8) 23(95.4) 4(23.5) 2(8.3) 19(95.0) 22(91.2) 3(15.8) 21(95.5)
| 0(0.0) 1(5.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(9.1) 0(0.0) 0(0.0) 1(4.2) 0(0.0) 1(4.4) 0(0.0) 0(0.0)

R 1(5.0) 17(94.5) 11(45.8) 0(0.0) 1(4.5) 0(0.0) 1(9.1) 1(4.2) 13(76.5) 18(75.0) 1(5.0) 1(4.4) 16(84.2) 1(4.5)
Note. AS: Antibiotic susceptibility; S: Sensible; I: Intermediate; R: Resistant; AMS: Ampicillin/sulbactam; OXC: Oxacillin; CFR: Cefuroxime; CFT:
Cefotaxime; CTX: Ceftriaxone; CFP: Cefepime; CRP: Chloramphenicol; VCM: Vancomycin; ERT: Erythromycin; TMP: TMP/SMX; IPM: Imipenem;
MRP: Meropenem; CDM: Clindamycin; & LVF: Levofloxacin

AS

Table 4. Antibiotic susceptibility of H. influenzae causing lobar pneumonia (n = 20)

AMP AMS AMO CFR CFT CTX CTD CFP AZT TMP IPM MRP CPF PTB
(n=20) (n=20) (n=20) (n=9) (n=20) (n=20) (n=20) (n=19) (n=11) (n=13) (n=18) (n=20) (n=18) (n=19)
S 0(0.0) 15(75.0) 9(45.0) 0(0.0) 20(100) 20(100) 20(100) 19(100) 1(9.1) 1(7.7) 15(91.7) 20(100) 18(100) 18(94.7)
| 1(5.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

R 19(95.0) 5(25.0) 11(55.0) 9(100) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 10(90.9) 12(92.3) 3(8.3) 0(0.0) 0(0.0) 1(5.3)
Note. AS: Antibiotic susceptibility; S: Sensible; I: Intermediate; R: Resistant; AMP: Ampicillin; AMS: Ampicillin/sulbactam; AMO: Amoxicillin/
clavulanic; CFR: Cefuroxime; CFT: Cefotaxime; CTX: Ceftriaxone; CTD: Ceftazidime; CFP: Cefepime; AZT: Azithromycin; ERT: Erythromycin; TMP:
TMP/SMX; IPM: Imipenem; MRP: Meropenem; CPF: Ciprofloxacin; &PTB: Piperacillin-tazobactam

AS

Table 5. Antibiotic susceptibility of M. catarrhalis causing lobar pneumonia (n =11)

AS AMO (n=11) CFR (n=10) AZT (n=10) ERT (n=10) TMP (n=10) CPF (n=10)
S 11 (100) 0(0.0) 0(0.0) 0(0.0) 3(30.0) 10 (100)

| 0(0.0) 4(40.0) 1(10.0) 1(10.0) 0(0.0) 0(0.0)

R 0(0.0) 6 (60.0) 9(90.0) 9 (90.0) 7 (70.0) 0(0.0)

Note. AS: Antibiotic susceptibility; S: Sensible; I: Intermediate; R: Resistant; AMO: Amoxicillin/clavulanic; CFR: Cefuroxime; AZT: Azithromycin; ERT:
Erythromycin; TMP: TMP/SMX; & CPF: Ciprofloxacin

Table 6. Multi-drug resistance of bacterial pathogens causing lobar pneumonia in children

Resistance level

Bacterial isolates

RO R1 R2 R3 R4 R5 R6 Total=R3
S. pneumoniae (n = 24) 1 - 2 7 6 7 1 21/24 (87.5%)
H. influenzae (n = 20) - - 6 5 7 2 - 14/20 (70.0%)
M. catarrhalis (n=11) 1 4 - 6 - - - 6/11 (54.5%)
S. aureus (n=5) - 1 2 1 1 - - 2/5 (40.0%)
B. cepacia (n=1) 1 - - - - - - 0/1
Total (n=60) 3 5 10 19 14 9 1 43/60 (71.7%)

Note. RO: Susceptible to all antibiotic classes & R1-R6: Resistance to 1-6 different antibiotics classes, consistently

For M. catarrhalis strains, all isolates were sensitive to  Table 7. Antibiotic therapy for lobar pneumonia (n = 123)
amoxicillin/clavulanic and ciprofloxacin, whereas all M. . ) Frequency:
catarrhalis strains showed high resistance to macrolides Antibiotic therapy of lobar pneumonia n (%)
(erythromycin and azithromycin; 90.0%). Besides, 70.0% and Single therapy 2(1.6)
60% of isolates were found resistant to TMP/SMX and Combination therapy 121 (98.4)

Initial antibiotic therapy

cefuroxime (Table 5). Ceftriaxone +

( ) C3G+ levofloxacin 13(106)
Multi-Drug Resistance fluoroquinolones Cefoperazone + 3(24)

levofloxacin
In order to characterize organisms as MDR is based on in Cefoperazone +

vitro antimicrobial susceptibility test results as shown before, amikacin 40 (32.5)
the definition used is resistant to at least one agent in threeor  |nitial 36 + aminoside Ceftriaxone + amikacin 26 (21.1)
more different antimicrobial categories [11]. In our study, 43/60  antibiotic Cefotaxime + amikacin 9(7.3)
(71.7%) of isolates were found MDR. That meant approximately ~ combination Ceftazidime + amikacin 5 (4.1)
two-thirds of isolates showed resistance to three and more Ceftizoxime + amikacin __ 5(4.1)
antimicrobial classes, in which the MDR proportion of S. Penicillin-g-
pneumoniae was by far the highest, at 87.5%. The figures for H. lactamase - Ampicillin-sulbactam + | - )
influenzae and M. catarrhalis were also remarkably noticeable, ';:q'it:(t)zirj; amikacin
at 70.0% and 54.5%, respectively (Table 6). Fluoroquinolone Lovofloxacin 2(16)

In terms of treatment, for patients without antibiogram
result, antibacterial choice was generally empirical. The rate of Additionally, 64.2% of patients had no change in antibiotic
individuals received combined-antibiotic therapy comprising ~ therapy. When it came to antibiotic change, the rates of
C3G and aminoglycosides initially was highest (85/123 cases, ~ patients treated with the combination of cefotaxime and
69.1%) (Table 7). amikacin and ampicillin-sulbactam and amikacin who needed
to change antibiotics were up to 88.9% and 55.0%,
respectively. Patients with fluoroquinolones monotherapy and
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Table 8. Efficiency of initial antibiotic therapy

Initial antibiotic therapy

Patients change antibiotics: n1/n2 (%)

Ceftriaxone + levofloxacin

C3G + fluoroquinolones Cefoperazone + levofloxacin 0/16 (0.0)
Cefoperazone + amikacin 14/40 (35.0)
Ceftriaxone + amikacin 6/26 (23.1)
C3G + aminoside Cefotaxime + amikacin 8/9 (88.9) 32/85 (37.6)
Ceftazidime + amikacin 2/5 (40.0)
Ceftizoxime + amikacin 2/5 (40.0)
Penicillin-B-lactamase inhibitors + aminoside Ampicillin-sulbactam + amikacin 12/20 (55.0)
Fluoroquinolone Levofloxacin 0/2 (0.0)

Note: n1: Number of cases with antibiotic change& n2: Number of initial antibiotic therapy uses

Table 9. Summary of treatment of lobar pneumonia in children

NPC results treatment result Detected pathogen (n=64) Non-detected pathogen (n=59) p-value
. <2 weeks 57 (89.1) 47 (79.7)
Treat t durat 0.149484 (*
reatment duration >2 week 7(10.9) 12 (20.3) )
Recovery 64 (100) 56 (94.9)
Treat t It N/A
reatmentresu Hospital referral 0(0) 3(5.1) /
- - n —
Average treatment duration (days): Mean + standard deviation 11.41+2.77 (8-18) 12,60 + 3.38 (7-28) 0.0229 (**)

(range): 13.3 + 3.55 (7-28) days

Note. *Chi-square test; **Unpaired t-test; N/A: Not applicable; & NPC: Nasopharyngeal swab culture

C3G and fluoroquinolones combination therapy showed good
treatment response, thus changing antibiotics was
unnecessary. Vancomycin and pimenem/imipenem were not
chosen empirically, they were prescribed with antibiogram
proven (Table 8).

During hospitalization, antibiotic therapy would be
regularly efficient within 2 weeks (84.6%). There were only 4
patients (3.3%) of which treatment required more than 3
weeks. Parenteral antibiotics were usually prescribed for 7-28
days. The average treatment duration of patients was 13.31 +
3.55 days, and significant differences were observed in this
case (p < 0.05). In terms of treatment outcome, 90.2% of
patients completely recovered from LP and there was no
significant difference between detected-pathogen group and
non-detected pathogen group (p > 0.05). Especially, no death
cases were recorded and there were 3/123 (2.4%) patients
needed to be transferred to the Children’s National Hospital
(Hanoi, Vietnam) for further treatment (Table 9).

DISCUSSION

In this study, we noticed that the children aged 24-60
months old were the most common age group with LP,
accounting for 33.3%. This result was consistent with a recent
study which revealed that the age in the LP group was
4.00 £+ 2.44 years, markedly older than that observed in the
non-LP group (2.62 +2.18 years) [12]. Other previous studies
conducted in our country showed consistent results. A study at
the Department of Respiratory in National Hospital of
Pediatrics showed that the age of LP was mostly from 3 to 7
years old (61.8%) and rarely seen in children under 12 months
(5.9%) [9]. The average age of patients diagnosed with LP in our
study was 39.41 + 38.59 months. Older children have stronger
natural immune systems and more developed self-protective
mechanisms. Antibodies in their system can limit lung
inflammation to particular lobes or segments, while younger
children with immature immune systems frequently suffer
from more extensive lung inflammation involving several lobes
or segments [12]. On admission, our youngest patient was 2
months of age, the oldest one was 15 years old. We also

recorded those female patients suffered from LP more than
male patients in all age groups, and the male to female ratio
was 1/1.3. However, the gender difference was not statistically
significant. The average age of children with LP was 55.76 +
39.44 months, the oldest was 14 years old, the youngest was 7
months, and there was no significant difference in terms of
gender. LP occurred mainly in children from 3 to 7 years old
(46.3%), less common in children under one year old (p <
0.001), the incidence of boys and girls was almost equal. This
could be explained by the fact that the financial and economic
conditions in several rural areas are limited, the health system
in rural regions is not as well-developed as in urban areas [13].
Having greater awareness as well as better quality of life, city
dwellers often take their children to private clinics for medical
examinations and early treatment [14]. This can reduce the
number of cases of hospitalization in urban areas, thus leading
to such situation recorded above.

Our result was consistent with some other research. In
Taiwan, the incidence of LP in children was remarkably higher
in spring and winter months [15]. It was also reported that LP
in children was more frequent in the winter month [5]. In fact,
cold weather favors the occurrence of acute respiratory
infections in children. In this research, among all the isolated
bacterial pathogens, the two leading bacterial pathogens were
S. pneumoniae and H. influenzae. It was remarkable that co-
infections with multiple pathogens were not observed in our
study. This result was similar to several other research.
According to [16], S. pneumoniae was recognized as the most
important cause of bacterial pneumonia in children aged less
than 5 years old. S. pneumoniae remains the single biggest
cause of bacterial pneumonia in children. However, another
recent finding in 2020 in China reported that atypical bacteria
(M. pneumoniae) was by far the most commonly detected
pathogen (72.3%) and S. pneumoniae only made up for 8.8% of
patients [7]. Our finding reported that S. pneumoniae was
susceptible to common antibiotics, such as C3G and C4G
(except ceftazidime), glycopeptides (vancomycin),
carbapenems (pimenem, imipenem), fluoroquinolones
(levofloxacin) and penicillin (ampicillin). In contrast, these
isolates showed high rates of resistance to some antibiotics,
such as oxacillin, clindamycin, erythromycin and TMP/SMX. A
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similar finding in Ba Vi District (Hanoi, Vietnam) showed a high
level of resistance to tetracycline, erythromycin, TMP/SMX, and
Phenoxymethylpenicillin (70-78%) [17].

These proportions were much more than those in a study
in Lithuania in 2013, which recorded that the rates of
pneumococcal non-susceptibility to penicillin, clindamycin,
erythromycin, and TMP/SMX ranged from 15.8% to 27.3%, but
none of the tested isolates was resistant to vancomycin [18].
Our study noted that the majority of H. influenzae was
susceptible to C3G and C4G (cefotaxime, ceftriaxone;

ceftazidime and cefepime), meropenem, imipenem,
ciprofloxacin, piperacillin-tazobactam and
ampicillin/sulbactam. However, H. influenzae showed

remarkable resistance to cefuroxime, ampicillin, azithromycin
and TMP/SMX. Our result was similar to the study in [19], which
showed that more than half of H. influenzae strains isolated
from children were resistant to ampicillin, primarily due to the
production of B-lactamase. The majority of M. catarrhalis
isolates were susceptible to amoxicillin/clavulanic acid and
ciprofloxacin. The rates of non-susceptibility to cefuroxime,
TMP/SMX and macrolide were high (ranging from 60.0% to
90.0%). Our result was similar to the study in [20], which found
that the non-susceptibility rates of erythromycin and
azithromycin were 40.3% and 22.5%, respectively.

Most patients responded well to the initial antibiotics, so
they only received one antibiotic therapy during the course of
treatment. About one-third of patients needed antibiotic
change once and 4.1% of patients were assigned to change
antibiotics twice. The majority of patients in our study were
initially treated with a combined-antibiotic therapy (98.4%),
while only 2 cases received quinolone monotherapy
(levofloxacin). Penicillin is no longer the first-line antibiotic for
children with pneumonia in many countries, in fact, clinicians
tend to use C3G and C4G [21, 22]. The combination of B-lactam
combined and macrolide was proven to help shorten the
hospital stay by 20.0% [23]. In our study, C3G/aminoglycoside
combination was the most commonly used (69.1%), followed
by B-lactam/aminoglycoside (16.3%) and
C3G/fluoroquinolones combination (13.0%). The antibiotics
use for patients diagnosed with LP on admission was based on
empirical antibiotics use or regimens. If NFCs returned positive
results and antibiogram provided evidence about bacterial
susceptibility to antibiotics, we would proceed to adjust the
antibiotics. However, in cases where the bacteria were
susceptible to the antibiotic used, patients did not need to
adjust. In our research, after the initial treatment time (2-3
days), patients were re-assessed clinically and paraclinically,
we recorded that 35.8% of them needed to change antibiotics.
The failure rate of initial antibiotic treatment for LP was by far
the highest in the group of patients who used the combination
of cefotaxime/amikacin and ampicillin-sulbactam/amikacin.
This fact was in line with our results mentioned as above.

The second antibiotic therapy was mainly C3G/levofloxacin
combination (24/44 cases) and a few other patients were
prescribed carbapenem or carbapenem combined with
quinolone because in our hospital, common bacterial
pathogens of LP remained highly susceptible to C3G, C4G and
carbapenems. The reason why fluoroquinolones were used as
the second therapy was because these antibiotics are not
recommended in many countries to treat children under 18
years old [24, 25]. Our study showed good treatment results:
90.2% of patients recovered from LP and none of the patients
died due to LP during the treatment.

About the average length of treatment duration of patients,
our results were in line with other studies, Lin CJ, et al. (Taiwan,
131 patients) showed that the average durations of treatment
for the group of uncomplicated LP and complicated LP in
children were 13.81 + 16.25 days and 14.75 = 11.7 days,
respectively [5]. We chose the time points as above because of
some reasons: the duration of treatment for LP in children
recommended is 7-10 days and it takes at least 3 to 5 days to
assess clinical efficacy in case of changing other antibiotic
therapy [26]. The successful rate of treatment of LP in this study
was 120/123 (97.6%), which was similar to the results of a study
performed in the Southern Vietnam previously with the
successful rate of treatment of LP in children was 63/65 (96.9%)
[9].

There were still some limitations associated with this
study, for example the sample size used in the study was
relatively small leading to a limited number of bacterial
isolates. Also, diagnostic tools to identify atypical bacteria in
the patient’s specimen (such as multiplex PCR) were not
available at the time of this study. It should be noted that M.
pneumoniae and other atypical bacteria were also considered
to play a remarkable role in LP in children [9, 27, 28].

CONCLUSIONS

We found that S. pneumoniae was still the most common
pathogen causing LP in children. Almost detected agents were
multidrug-resistant as the rates of antibiotic resistance were
increasing, the combined-antibiotics therapy was effective in
the treatment of LP in children.
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