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ABSTRACT

Pneumonia is a major global health issue, particularly affecting children under five and young adults.
Despite advancements in diagnostics and treatment, antimicrobial resistance complicates management. This study
explores the etiology and antibiotic resistance of acute pneumonia in hospitalized patients, highlighting the impact
of bacterial plaque on overall health. A total of 116 sputum samples from patients aged 5—35 years were analyzed
at the Victor Babes Clinical Hospital of Craiova in January 2023. Bacterial pathogens were identified using diverse
culture media, and antibiotic susceptibility was assessed via the disk diffusion method following CLSI 2015
standards. Nearly half (49.14%) of samples showed no bacterial growth, while Staphylococcus aureus (28.81%),
Klebsiella spp. (27.12%), and Streptococcus pneumoniae (18.64%) were the most common pathogens in positive
samples. Significant antibiotic resistance was noted, with Staphylococcus aureus showing 100% resistance to
penicillin but none to linezolid. High resistance levels in Klebsiella spp. and Pseudomonas aeruginosa underline
growing multidrug resistance. Colistin demonstrated no resistance, highlighting its potential efficacy. The study
reveals a diverse etiological spectrum of acute pneumonia and significant antimicrobial resistance trends. Tailored
treatment based on local resistance patterns and enhanced stewardship programs are essential to combat
multidrug-resistant pathogens and improve outcomes.
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Introduction children under five years of age and young
adults due to their unique physiological and
immunological characteristics.[1]
According to the World Health
Organization, pneumonia accounts for
approximately 15% of all deaths of children

Pneumonia, an acute infection of the
pulmonary parenchyma characterized by
inflammation of the alveoli and interstitial
tissues, remains a significant global health
concern. It is particularly impactful among
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under five years old worldwide, making it
the single largest infectious cause of
mortality in this age group[2,3]. In young
adults, although the mortality rate is
comparatively lower, pneumonia is a
leading cause of hospitalization and
contributes to long-term health
complications. Factors such as
urbanization, overcrowding, limited access
to healthcare, and viral infections,
including COVID-19, which has been
linked to gastrointestinal disorders in
children[4], exacerbate the disease burden,
especially in low- and middle-income
countries. In particular, in the case of
COVID 19, the noisy clinical picture with
multiple organ involvement [5-7], not just
significant lung damage [8], somewhat
overshadowed the importance of secondary
bacterial pneumonia. The role of bacterial
plaque in the development of pneumonia,
especially in young adults, is an area of
ongoing research[9,10]. Dental plaque can

serve as a reservoir for respiratory
pathogens, potentially contributing to
pneumonia development [11,12];
additionally, rare allergic reactions to

materials like titanium used in dental
prosthetics may also influence clinical
decisions patient  outcomes,
underlining the complexity of oral health's
impact on systemic conditions. Studies
have shown that dental plaque
hospitalized patients with chronic lung
diseases often harbors bacteria such as
Staphylococcus aureus and Pseudomonas

and

in

aeruginosa, which are known to cause
nosocomial pneumonia[13,14].

Understanding the etiology and resistance
patterns of acute pneumonia in these
populations is crucial for developing

effective  treatment and prevention
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strategies[3]. Prior to the COVID-19
pandemic, data from the Global Burden of
Diseases (GBD) study indicated that lower
respiratory (LRTIs),
including pneumonia and bronchiolitis,
affected 489 individuals
globally[2]. The populations most
significantly impacted by pneumonia are
children under 5 years of age and adults
over 70 years of age, according to the 2019
GBD study. In 2019, there were 489 million
incident cases of LRTI, and 11 million
prevalent cases of LRTI[2].

tract infections

million

The epidemiology of pneumonia is
constantly  changing, the
development of molecular diagnostic tests,

owing to

novel  antimicrobial  therapies and
implementation of preventive measures.
Since the beginning of the 21st century,
pneumonia has been the most common
cause of pandemic infections that have
effects on its own epidemiology. In the
2009 influenza pandemic, the influenza
virus A HINT infected ~200 million people
and caused almost 250,000 deaths, with
infectivity higher in children than in
adults[15]. By contrast, in the current
SARS-CoV-2 pandemic, 106 million
people had been infected and >2 million
had died worldwide by 9 February
2021[16,17]. However, unlike the influenza
virus A HIN1, SARS-CoV-2 affects adults

more often than children[17-19].

This study focuses on evaluating the

etiological  spectrum  of  pathogens
responsible for acute pneumonia among
hospitalized patients, assessing

susceptibility to chemotherapeutic agents to
guide the administration of targeted and

and
the

antimicrobial
temporal

effective
monitoring

therapy,

changes in
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antibiotic resistance spectrum of pathogens
involved in acute pneumonia to inform
treatment protocols and public health
strategies. These objectives aim to address
the growing challenges posed by
antimicrobial resistance and enhance the
precision of therapeutic interventions in
acute respiratory infections.

1. Materials And Methods

This study examined a total of 116
sputum samples obtained from patients
presenting at the specialized outpatient
clinic of the County Emergency Clinical
Hospital of Craiova. The patient cohort had
a mean age of 23.4 years, and specimen
collection occurred during the period from
January 1, 2023, to January 31, 2023. A
bacteriological examination of the sputum
was conducted, with samples collected
under sterile conditions prior to the
administration of antimicrobial therapy.
Additionally, dental health was assessed in
patients before and after antibiotic
treatment. A bacterial plaque score was
recorded, showing improvement post-
treatment.

Inclusion Criteria

Patients aged between 15 and 35
years presenting with clinical symptoms
suggestive of lower respiratory tract
infections such as cough, fever, and
difficulty breathing Patients who had not
received antimicrobial therapy in the 48
hours preceding sample collection
Individuals who provided informed consent
for the collection and use of their clinical
data and samples for research purposes.

Exclusion Criteria

Patients with underlying
immunosuppressive conditions such as
HIV/AIDS  or cancer  undergoing

DOI : 10.62610/RJOR.2025.1.17.72

745

chemotherapy Individuals with known
comorbidities such as chronic obstructive
pulmonary disease or asthma that could
influence the results Patients who were
already on antibiotic therapy before
presenting to the clinic Poor-quality sputum
samples such as those contaminated with
saliva or not meeting quality thresholds for
microbiological testing

Laboratory Procedures

Sputum samples were cultured on a
wide range of media to isolate a diverse
array of bacterial species. Complex culture
media were utilized including aerobic,
anaerobic, 5%  CO:-enriched
conditions. Specific media such as blood
agar and chocolate agar were employed for
the isolation of Haemophilus species along
with media designed for biochemical

and

identification of pathogens. This approach
ensured comprehensive identification of the
microbiological agents involved in lower
respiratory tract infections

All 1solated and identified strains
underwent susceptibility testing to anti-
infective agents using the disk diffusion
method adhering to CLSI 2015 standards.
Testing was conducted on Mueller-Hinton
agar prepared in Petri dishes and inoculated
with a standardized bacterial suspension.
The inoculum was derived from an 18-24-
hour microbial culture emulsified in 1%
peptone water achieving a turbidity of
5x10® CFU/mL as recommended by CLSI.
Turbidity was confirmed wusing the
McFarland scale prepared with barium
sulfate solutions of known concentrations

After applying the  bacterial
suspension to the Mueller-Hinton plates
and allowing a brief drying period
antibiotic-impregnated disks were placed
on the agar. These disks were labeled with
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the antibiotic's symbol and contained
precisely calibrated concentrations based
on CLSI standards and clinical guidelines
for pneumonia treatment

Statistical analysis

Statistical analysis was performed to
evaluate the demographic distribution,
bacterial prevalence, and antibiotic
resistance patterns among the study cohort.
Data were analyzed using IBM SPSS
Statistics 26.0. Categorical
variables, including gender distribution and
bacterial  species
presented as frequencies and percentages.
Continuous variables, such as age, were

summarized using means and standard

version

prevalence,  were

deviations.

Comparisons between groups were
conducted using chi-square
categorical variables and independent t-
tests or one-way ANOVA for continuous
variables, as appropriate. The statistical
significance of age-related and gender-
related differences in bacterial prevalence
and resistance patterns was assessed using

tests for

p-values, with a threshold for significance
set at p<0.05.

2. Results

The etiology of acute pneumonias
studied and the spectrum of susceptibility to
chemotherapeutic agents highly
diverse, even within the same bacterial

were

species.

A total of 116 individuals participated
in the study, of whom 31.03% (36
participants) female while
significantly more participants, 68.97% (80
participants), were male (p<0.001). When
analyzed by age group, 37.93% were aged
1824 years, 25.00% were aged 25-29
years and 35.34% were aged 30-34 years.

WwWEre

When stratified by gender, among
females, 36.11% were aged 18-24 years,
36.11% were aged 25-29 years and 27.77%
were aged 30-34 years. Among males,
38.75% were aged 18-24 years, 20.00%
were aged 25-29 years, 38.75% were aged
30-34 years. The age distribution did not
differ significantly between the two genders
(p=0.539).

Table 1. Distribution of demographic data of the patients according to bacterial plaque
scoring, before the antibiotic treatment.
Sex
Scoring Women Men Total
of Age group Age group Age group
bacterial 18- 25-29 30-34 Total 18-24 25-29 30-34 Total 18-24 25-29 30-34 Total
plaque 24 Years Years Years Years Years Years Years Years
years
0 13 8 6 27 28 13 12 51 41 22 18 81
1 5 3 8 3 3 15 22 4 8 18 30
2 1 1 4 4 5 5
Total 13 13 10 36 31 16 31 80 44 29 41 116

A total of 116 individuals were
enrolled, with 31.03% (n=36) females and
68.97% (n=80) males (p<0.001). Age
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distribution was 37.93% in the 18-24-year
group, 25.00% in the 25-29-year group,
and 35.34% in the 30-34-year group, with
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no significant difference between males and
females (p=0.539). Prior to antibiotic
therapy, 69.83% of patients presented with
a bacterial plaque score of 0, 25.86% with a
score of 1, and 4.31% with a score of 2.
After antibiotic treatment, the proportion
with a plaque score of 0 rose to 89.66%,
while 10.34% remained at score 1, and

none had score 2. Distributions by sex and
age are detailed in Tables 1 and 2,

respectively. The etiology of acute
pneumonias and corresponding
susceptibility  patterns  were  highly
heterogeneous, even within the same

bacterial species.

Table 2. Distribution of demographic data of the patients according to bacterial plaque

scoring, after the antibiotic treatment.

Sex
Scoring Women Men Total
of Age group Age group Age group
bacterial 18- 25-29 30-34 Total 18-24 25-29 30-34 Total 18-24 25-29 30-34 Total
plaque 24 Years Years Years Years Years Years Years Years
years
0 13 13 8 34 31 16 21 68 44 31 29 104
1 2 2 10 10 12 12
Total 13 13 10 36 31 16 31 78 44 29 41 116

Nearly half (49.14%) of the analyzed
samples yielded negative results, while a
total of 59 bacterial species were identified.
The etiological spectrum of acute
pneumonias, as shown in (Figure 1) was
dominated by Staphylococcus aureus
(28.81%) and Klebsiella sp. (27.12%),
suggesting that these two pathogens are the
most common causes of bacterial
pneumonia in young individuals.

Streptococcus pneumoniae, a well-
known cause of bacterial pneumonia, was
identified in 18.64% of cases, making it the
third most frequent pathogen. This finding
underscores its continued significance as a
causative agent of pneumonia in this
demographic. Other bacterial species were
observed at lower frequencies, including
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Escherichia coli (5.08%), Pseudomonas
aeruginosa (6.78%), Acinetobacter sp.
(6.78%), Enterobacter sp. (1.69%), non-
group A Streptococcus sp. (1.69%), Proteus
sp. (1.69%), and Serratia marcescens
(1.69%). While these bacteria contribute to
bacterial pneumonia cases in young
individuals, their prevalence is significantly
lower compared to Staphylococcus aureus,

Klebsiella  sp., and  Streptococcus
pneumoniae.
These  results  highlight  the

importance of targeted diagnostic and
therapeutic strategies to address the most
prevalent bacterial pathogens while
remaining vigilant about less common
causative agents.
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Figure 1. Bacterial etiology of pneumonia in the studied group

The analysis of bacterial etiology
revealed significant diversity in species
distribution across age groups. Escherichia
coli was 1identified in three samples
(2.59%), with two isolated from
participants under 17 years of age and one
from a participant aged 30-34 years.
Klebsiella spp. was the most frequently
identified species, with 16 cases (13.79%),
distributed across all age groups except 15—
17 years.

Pseudomonas  aeruginosa ~ was
present in four samples (3.45%), primarily
among individuals aged 18-24 years.
Staphylococcus — aureus, found in 17
samples (14.66%), was distributed across
all age groups. Less frequent pathogens
included Enterobacter spp., non-group A
Streptococcus spp., Proteus spp., Serratia

marcescens, and Streptococcus
pneumoniae, each appearing in a limited
number of samples with variable

distribution across age groups.
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Acinetobacter spp. was identified in
four samples (3.45%) across three age
groups.

These findings underscore the
diversity of bacterial species isolated and
their age-related distribution. The age
distribution different significantly between
the species (p<0.001). The prevalence of
specific bacteria in certain age groups
provides valuable insights into potential
age-related susceptibility to bacterial
infections, informing diagnostic and
therapeutic approaches.

The isolated bacterial
exhibited diverse antibiotic resistance
profiles. = The  Multiple  Antibiotic
Resistance (MAR) index was calculated as
the ratio of the number of antibiotics to
which a species was resistant to the total
number of antibiotics tested.

species

The MAR index showed significant
variability across species (p<0.01) (Figure
2). Higher resistance indices were observed
in  Klebsiella  spp.,  Pseudomonas



Romanian Journal of Oral Rehabilitation

Vol. 17, No.1 January-March 2025

aeruginosa, and glucose non-fermenting
Gram-negative bacilli (NF-GNB),
indicating a concerning level of resistance
in these pathogens. Conversely, lower
MAR indices were noted for Escherichia
coli and Streptococcus pneumoniae,
suggesting relatively lower resistance
levels in these species.

M.A.R. index
4 6
L

2

These findings emphasize the need
for continued surveillance and tailored
antibiotic stewardship programs to address
the varying resistance patterns among
bacterial species causing pneumonia.

E. coli
Klebsiella sp.
Staph. aureus

Pseudomonas aeruginosa

Enterobacter sp.

Proteus
Serratia marcescens
Acinetobacter sp.

Streptococcus sp. (non grup A)
Streptococcus pneumoniae

Figure 2. Resistance index of isolated bacterial species

The antibiotic resistance profile of
Staphylococcus revealed high
resistance to penicillin (100%), rendering it
ineffective for treating infections caused by
this pathogen (Figure 3). Linezolid showed
no resistance (0%), indicating its potential
efficacy. Resistance levels to other
antibiotics ranged from low (17.65% for
tigecycline) to high (64.71% for
ciprofloxacin), with intermediate resistance
observed for clarithromycin, erythromycin,
levofloxacin, and oxacillin (52.94%—
62.50%).

aureus
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Lower resistance rates were noted for
clindamycin, doxycycline,
moxifloxacin, rifampin, and tetracycline
(18.75%-40.00%), suggesting these as
viable treatment options in cases of
resistant Staphylococcus aureus. These
findings highlight the importance of
tailored antibiotic selection based on
susceptibility testing to ensure effective
treatment while emphasizing the need for
resistance monitoring and

stewardship to address

gentamicin,

continuous
antimicrobial
emerging resistance trends.
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Figure 3. Antibiotic resistance profile of Staphylococcus aureus. AMK: Amikacin;, CHL:

Chloramphenicol; CIP : Ciprofloxacin; CLR: Clarithromycin;

CLI: Clindamycin;, DOX:

Doxycycline; GEN: Gentamycin; ERY: Erythromycin; OXA: Oxacillin; PEN: Penicillin; RIF:
Rifampin; SXT: Sulphametoxazole/Trimethoprim; TEC: Teicoplanin; TCY: Tetracycline; TGC:

Tigecycline.
Resistance patterns among
Enterobacteriaceae showed significant

variability (Figure 4). Low resistance was
observed for amikacin (7.14%), tobramycin
(8.33%), and colistin (0%), indicating high
efficacy. Moderate resistance (20—40%)
was noted for several antibiotics, including
aztreonam, cefuroxime, and carbapenems.
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High resistance was seen for ampicillin
(81.82%), amoxicillin/clavulanate (50%),
and ciprofloxacin (57.14%). Notably,
moxifloxacin exhibited 100% resistance,
rendering it ineffective. These results
emphasize the importance of susceptibility
testing and antimicrobial stewardship to
optimize treatment.
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Figure 4. Antibiotic resistance in Enterobacteriaceae. AMP: Ampicilliny AMK:
Amikacin; ATM: Aztreonam; CZO: Cephazolin; FEP: Cephepime; CAZ: Cephtazidime; CRO:
Ceftriaxiaxone;, CXM: Cefuroxime; CTX: Cefotaxime;, TGC: Tigecyclin, TPZ:
Piperacillin/Tazobactam; MEM: Meropenem; CIP: Ciprofloxacin; SXT:
Sulphametoxazole/Trimethoprim; ETP: Ertapenem; GEN: Gentamycin, MXF': Moxifloxacin;
NOR: Norfloxacin; TCY: Tetracycline; TOB: Tobramycin.

Resistance in NF-GNB increased Moderate resistance (33.33-42.86%)
linearly throughout the year, highlighting was observed for aztreonam, cefepime,
concerns about antibiotic overuse. Certain meropenem, amikacin, and tigecycline,
antibiotics, including indicating potential effectiveness in some
amoxicillin/clavulanate, ceftazolin, cases. Higher resistance (50-71.43%) was
cefuroxime, ceftriaxone, ertapenem, and noted for ceftazidime, cefotaxime,
chloramphenicol, exhibited 100% imipenem, piperacillin/tazobactam,
resistance, rendering them ineffective for gentamicin, tobramycin, ciprofloxacin, and
treating pneumonia in young patients. ofloxacin, necessitating careful monitoring
Colistin showed 0% resistance, making it a of treatment efficacy.

:tlr?ifs. option  for - multidrug-resistant Tailored antibiotic selection based on

clinical context and patient response
remains critical.

751
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Figure 5. Antibiotic resistance in non-fermenting gram-negative bacilli. AMP:
Ampicillin; AMK: Amikacin;, ATM: Aztreonam; CZO: Cephazolin; FEP: Cephepime; CAZ:
Cephtazidime; CRO: Ceftriaxiaxone;, CXM: Cefuroxime; CTX: Cefotaxime; TGC: Tigecyclin;
TPZ:  Piperacillin/lazobactam;  MEM:  Meropenem; CIP: Ciprofloxacin;,  SXT:
Sulphametoxazole/Trimethoprim; ETP: Ertapenem; GEN: Gentamycin, MXF': Moxifloxacin;
NOR: Norfloxacin; TCY: Tetracycline; TOB: Tobramycin.

Discussion Our findings align with the
recognized pathogen diversity in acute
pneumonia, corroborating previous
observations of heterogeneous bacterial
etiology and susceptibility profiles.
Although resistance rates vary among
pathogens, the substantial increase in the
proportion of patients with a plaque score
of 0 following antibiotic therapy suggests
that appropriate antimicrobial regimens can
markedly diminish bacterial plaque burden
in young adults. Such improvements

This study highlights the diversity of
bacterial pathogens responsible for acute
pneumonia in young patients and the
significant  variability in  antibiotic
resistance patterns among these pathogens.
The findings underscore the importance of
tailoring antimicrobial therapy based on
local resistance profiles and continuous
monitoring of resistance trends to improve
treatment efficacy[20,21].

A total of 116 individuals participated underscore the importance of accurate
in the study, of whom 31.03% (36 pathogen identification and targeted
participants) were female and 68.97% (80 antibiotic treatment to optimize outcomes.
participants) were male. This distribution Moreover, the age and sex distributions
aligns with data from the literature, which observed are consistent with epidemiologic
often reports a higher prevalence of trends reported in prior studies of
pneumonia in males compared to females, pneumonia in younger populations, but the
potentially due to differences in exposure to higher male enrollment warrants further
risk factors, lifestyle habits, or biological investigation into gender-based differences
susceptibility[22]. in susceptibility or healthcare-seeking

behavior. Overall, these results reinforce

752
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the role of personalized antibiotic strategies
in effectively managing bacterial plaque
and highlight the need for vigilant
resistance monitoring in this cohort.

Approximately half (49.14%) of the
analyzed samples yielded negative results,
with 59 bacterial species identified[23].
This finding aligns with existing literature,
which indicates that the microbial etiology
of community-acquired pneumonia (CAP)
often remains undetected in about 50% of
cases. Potential reasons for this include
challenges in  obtaining  adequate
respiratory samples for culture before the
initiation of antibiotic therapy and the
inconsistent availability or utilization of
advanced molecular diagnostic tests. These
limitations highlight the ongoing need for
improved diagnostic methodologies to
enhance pathogen detection and guide
targeted therapeutic interventions.

The high prevalence of
Staphylococcus  aureus (28.81%) and
Klebsiella spp. (27.12%) as causative
agents aligns with previous studies,
indicating their prominent roles in bacterial
pneumonia. Streptococcus pneumoniae
remains a significant pathogen (18.64%),
although its lower prevalence compared to
S. aureus and Klebsiella spp. may reflect
regional epidemiological patterns[24].

The resistance index, calculated as
the Multiple Antibiotic Resistance (MAR)
index, varied significantly among the
isolated species. Antibiotic resistance was
notably high for certain pathogens, with
Klebsiella spp., Pseudomonas aeruginosa,
and NF-GNB exhibiting elevated MAR
indices. These findings align with the
literature, which highlights the increasing
prevalence of multidrug-resistant (MDR)

pathogens in respiratory infections,
complicating treatment options. The
complete resistance of S. aureus to

penicillin (100%) and high resistance to
ciprofloxacin (64.71%) are consistent with
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existing reports, further underscoring the
necessity for alternative therapeutic
options, such as linezolid and other agents
with lower resistance rates, to effectively
manage these infections.[20,25]. The
variability in MAR indices highlights the
heterogeneity of resistance patterns among
bacterial species causing pneumonia. These
results underline the importance of
pathogen-specific resistance profiling to
guide targeted antimicrobial therapy and
inform antibiotic stewardship strategies.

The observation of moderate
resistance levels for antibiotics such as
aztreonam, cefepime, and carbapenems
(33.33-42.86%) suggests their potential
utility in specific cases. However, the
variability in resistance (50-71.43%) for
other commonly used antibiotics, including
gentamicin and ciprofloxacin, underscores
the importance of susceptibility testing to
optimize treatment decisions. Resistance
levels for these antibiotics are moderate,
ranging from 33.33% to 42.86% [25-27].
This indicates that they may still be useful
in certain clinical scenarios, but their
effectiveness is not guaranteed.

Our findings on resistance patterns in
NF-GNB align with global reports,
emphasizing the challenges in treating
pneumonia n young patients.
Amoxicillin/clavulanate, ceftazolin,
cefuroxime, ceftriaxone, ertapenem, and

chloramphenicol exhibited 100%
resistance, consistent with literature
highlighting  intrinsic and  acquired

resistance mechanisms in NF-GNB.

Colistin demonstrated 0% resistance,
reaffirming its role as a last-resort treatment
for multidrug-resistant strains, though its
use should be cautious to prevent resistance
emergence. Moderate resistance levels
(33.33-42.86%) were observed for
aztreonam, cefepime, meropenem,
amikacin, and tigecycline, indicating
potential effectiveness in specific cases, as
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supported by global susceptibility data.
Higher resistance rates (50-71.43%) for
ceftazidime, cefotaxime, imipenem,
piperacillin/tazobactam, gentamicin,
tobramycin, ciprofloxacin, and ofloxacin
align with increasing global trends due to
mechanisms like ESBLs and
carbapenems[28].

These results underscore the need for
local  resistance =~ monitoring and
susceptibility-guided  therapy.  Colistin
remains highly effective, while moderate-
resistance agents should be used cautiously,
and higher-resistance antibiotics should be
reserved for specific, confirmed scenarios
to optimize NF-GNB management[27,29].

The resistance profiles of NF-GNB
revealed a concerning trend of increasing
resistance over time. The complete
resistance of these pathogens to key
antibiotics, including
amoxicillin/clavulanate and ceftriaxone,
highlights the limited therapeutic options
available and underscores the critical role
of colistin, which showed 0% resistance.

Overall, these findings emphasize the
need for continuous surveillance of
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resistance patterns, the development of new
antimicrobial agents, and the
implementation of antibiotic stewardship
programs to combat the growing threat of
antimicrobial resistance in young patients
with acute pneumonia. Addressing these
challenges is essential to ensure effective
treatment and improve patient outcomes.

Conclusions

This study highlights the diversity of
bacterial pathogens in acute pneumonia and
the significant challenge of antimicrobial
resistance, particularly in Staphylococcus
aureus, Klebsiella spp., and Pseudomonas
aeruginosa. Notably, bacterial plaque
scores were significantly reduced after
antibiotic therapy, with the proportion of
patients scoring 0 increasing from 69.83%
to 89.66%. Tailored, susceptibility-guided
therapies and robust antibiotic stewardship
programs are essential to optimize
treatment, reduce bacterial plaque burden,
and combat resistance. Continuous
surveillance and cautious use of last-resort
antibiotics like colistin are crucial to
improving outcomes in young patients with
pneumonia.

Torres, A.; Cilloniz, C.; Niederman, M.S.; Menéndez, R.; Chalmers, J.D.; Wunderink,
R.G.; van der Poll, T. Pneumonia. Nature Reviews Disease Primers 2021 7:1 2021, 7, 1—
28, doi:10.1038/s41572-021-00259-0.

Global Health Observatory Available online: https://www.who.int/data/gho (accessed on
21 November 2024).

Pneumonia Available online: https://www.who.int/health-topics/pneumonia/#tab=tab 3
(accessed on 21 November 2024).

Stepan, M.D.; Cioboata, R.; Vintilescu, $.B.; Vasile, C.M.; Osman, A.; Ciolofan, M.S.;
Popescu, M.; Petrovici, I.L.; Zavate, A.C. Pediatric Functional Abdominal Pain Disorders
Following COVID-19. Life (Basel) 2022, 12, doi:10.3390/LIFE12040509.

Sandulescu MS, Vaduva CC, Siminel MA, Dijmarescu AL, Vrabie SC, Camen IV, Tache
DE, Neamtu SD, Nagy RD, Carp-Veliscu A, Manolea MM. Impact of COVID-19 on
fertility and assisted reproductive technology (ART): a systematic review. Rom J Morphol
Embryol. 2022 Jul-Sep;63(3):503-510. doi: 10.47162/RIJIME.63.3.04.

Ica OM, Mitroi G, Ianosi SL, Tutunaru CV, Leru PM, Matei D, Avramescu ET, Tanasie
CA, Mitroi IB, Neagoe CD, Cazacu SM. Defining the short-term and long-term skin

754

DOI : 10.62610/RJOR.2025.1.17.72



Romanian Journal of Oral Rehabilitation

10.

11.

12.

13.

14.

15.

16.

17.

18.

Vol. 17, No.1 January-March 2025

manifestations of COVID-19: insights after more than three years of the pandemic. Rom
J Morphol Embryol. 2023 Jul-Sep;64(3):291-304. doi: 10.47162/RIME.64.3.01.

Obleaga CV, Ahmet RAM, Florescu DN, Popescu DM, Mesina C, Streba L, Vere CC,
Constantin C. Post-COVID-19 enterocolitis - a cause of rebellious diarrhea, acute
abdomen and liver failure. Rom J Morphol Embryol. 2023 Oct-Dec;64(4):527-533.
Buibas FI, Cercel RA, Serbanescu MS, Turcu AA, Dumitrescu F, Pirici D, Marinescu I,
Ionovici N, Busuioc CJ, Zorila MV, Mogoanta L. Morphopathology of the lesions induced
by SARS-CoV-2 infection in the lungs. Rom J Morphol Embryol. 2024 Oct-
Dec;65(4):637-645.

Chipirliu, O. A Cross-Sectional Study Assessing the Association Between Periodontal
Disease and Socio-Behavioral Risk Factors. J Clin Res Rep 2024, 17, 01-09,
doi:10.31579/2690-1919/409.

Surdu, A.; Trifan, D.; Sufaru, I.-G.; Cristina Cretu, O.; Monica Scutariu, M. Comparative
evaluation of the periodontal status and serum parameters in normal body mass index and
obese children. Romanian Journal of  Oral  Rehabilitation 16,
doi:10.62610/RJOR.2024.4.16.7.

El-Solh, A.A.; Pietrantoni, C.; Bhat, A.; Okada, M.; Zambon, J.; Aquilina, A.; Berbary, E.
Colonization of Dental Plaques: A Reservoir of Respiratory Pathogens for Hospital-
Acquired Pneumonia in Institutionalized Elders. Chest 2004, 126, 1575-1582,
doi:10.1378/chest.126.5.1575.

Andrei, O.-C.; Tandsescu, L.A.; Burlibaga, M.; Batdiosu, M.; Déaguci, L.; Burlibasa, L.;
Turcu, A.A.; Déaguci, C. Suspicions of Titanium Allergic Reaction Influencing the
Prosthetic Solution in a Rare Case of Implant “Flowering.” Rom J Morphol Embryol 2019,
60, 233-241.

Sumi, Y.; Miura, H.; Michiwaki, Y.; Nagaosa, S.; Nagaya, M. Colonization of Dental
Plaque by Respiratory Pathogens in Dependent Elderly. Arch Gerontol Geriatr 2007, 44,
119-124, doi:10.1016/J.ARCHGER.2006.04.004.

Didilescu, A.C.; Skaug, N.; Marica, C.; Didilescu, C. Respiratory Pathogens in Dental
Plaque of Hospitalized Patients with Chronic Lung Diseases. Clin Oral Investig 2005, 9,
141-147, doi:10.1007/S00784-005-0315-6.

Wu, C.; Chen, X.; Cai, Y.; Xia, J.; Zhou, X.; Xu, S.; Huang, H.; Zhang, L.; Zhou, X.; Du,
C.; et al. Risk Factors Associated With Acute Respiratory Distress Syndrome and Death
in Patients With Coronavirus Disease 2019 Pneumonia in Wuhan, China. JAMA Intern
Med 2020, 180, 934943, doi:10.1001/JAMAINTERNMED.2020.0994.

Mahler, B.; Parliteanu, O.A.; Alexe, O.; Riscd Popazu, C.; Ene, C.E.; Timar, B.;
Constantinescu, T. Mucormycosis in a Patient with Severe COVID-19 Disease-The First
Case Report in Romania and a Literature Review. Medicina (Kaunas) 2023, 59,
doi:10.3390/MEDICINAS59030555.

Cioboata, R.; Nicolosu, D.; Streba, C.T.; Vasile, C.M.; Olteanu, M.; Nemes, A.; Gheorghe,
A.; Calarasu, C.; Turcu, A.A. Post-COVID-19 Syndrome Based on Disease Form and
Associated Comorbidities. Diagnostics 2022, 12, 2502,
doi:10.3390/diagnostics12102502.

Louie, J.K.; Acosta, M.; Winter, K.; Jean, C.; Gavali, S.; Schechter, R.; Vugia, D.;
Harriman, K.; Matyas, B.; Glaser, C.A.; et al. Factors Associated with Death or
Hospitalization Due to Pandemic 2009 Influenza A(H1NT1) Infection in California. JAMA
2009, 302, 18961902, doi:10.1001/JAMA.2009.1583.

755

DOI : 10.62610/RJOR.2025.1.17.72



Romanian Journal of Oral Rehabilitation

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Vol. 17, No.1 January-March 2025

Stoichita, A.; Ghita, M.; Mabhler, B.; Vlasceanu, S.; Ghinet, A.; Mosteanu, M.; Cioacata,
A.; Udrea, A.; Marcu, A.; Mitra, G.D.; et al. Imagistic Findings Using Artificial
Intelligence in Vaccinated versus Unvaccinated SARS-CoV-2-Positive Patients Receiving
In-Care Treatment at a Tertiary Lung Hospital. J Clin Med 2023, 12,
doi:10.3390/JCM12227115.

Cilloniz, C.; Ewig, S.; Gabarrus, A.; Ferrer, M.; Puig de la Bella Casa, J.; Mensa, J.; Torres,
A. Seasonality of Pathogens Causing Community-Acquired Pneumonia. Respirology
2017, 22, 778-785, doi:10.1111/RESP.12978.

Doppalapudi, S.; Adrish, M. Community-Acquired Pneumonia: The Importance of the
Early Detection of Drug-Resistant Organisms. World J Crit Care Med 2024, 13, 91314,
doi:10.5492/wjcem.v13.i2.91314.

Barbagelata, E.; Cilloniz, C.; Dominedo, C.; Torres, A.; Nicolini, A.; Solidoro, P. Gender
Differences in Community-Acquired Pneumonia. Minerva Med 2020, 111, 153-165,
doi:10.23736/S0026-4806.20.06448-4.

Shoar, S.; Musher, D.M. Etiology of Community-Acquired Pneumonia in Adults: A
Systematic Review. Pneumonia (Nathan) 2020, 12, doi:10.1186/S41479-020-00074-3.
Aliberti, S.; Cilloniz, C.; Chalmers, J.D.; Zanaboni, A.M.; Cosentini, R.; Tarsia, P.; Pesci,
A.; Blasi, F.; Torres, A. Multidrug-Resistant Pathogens in Hospitalised Patients Coming
from the Community with Pneumonia: A European Perspective. Thorax 2013, 68, 997—
999, do0i:10.1136/THORAXJINL-2013-203384.

Haffler, Z.J.; Kulengowski, B.; Ribes, J.A.; Burgess, D.S. Evaluation of the BD Phoenix
Automated System for Determining Antimicrobial Susceptibility against Carbapenem-
Resistant Enterobacteriaceae Compared with Broth Microdilution. Int J Antimicrob
Agents 2019, 54, 249-254, doi:10.1016/J.1IJANTIMICAG.2019.05.002.

Imtiaz, W.; Syed, Z.; Rafaque, Z.; Andrews, S.C.; Dasti, J.I. <p>Analysis of Antibiotic
Resistance and Virulence Traits (Genetic and Phenotypic) in <em>Klebsiella
Pneumoniae</Em> Clinical Isolates from Pakistan: Identification of Significant Levels of
Carbapenem and Colistin Resistance</P>. Infect Drug Resist 2021, [4, 227-236,
doi:10.2147/IDR.S293290.

Lin, L.; Xiao, X.; Wang, X.; Xia, M.; Liu, S. In Vitro Antimicrobial Susceptibility
Differences Between Carbapenem-Resistant KPC-2-Producing and NDM-1-Producing
Klebsiella  Pneumoniae in a Teaching Hospital in Northeast China.
https://home.liebertpub.com/mdr 2020, 26, 94-99, doi:10.1089/MDR.2018.0398.

Liao, Q.; Feng, Z.; Lin, H.; Zhou, Y.; Lin, J.; Zhuo, H.; Chen, X. Carbapenem-Resistant
Gram-Negative Bacterial Infection in Intensive Care Unit Patients: Antibiotic Resistance
Analysis and Predictive Model Development. Front Cell Infect Microbiol 2023, 13,
doi:10.3389/FCIMB.2023.1109418/PDF.

Watkins, R.R.; Van Duin, D. Current Trends in the Treatment of Pneumonia Due to
Multidrug-Resistant Gram-Negative Bacteria. FI1000Res 2019, 8,
doi:10.12688/F1000RESEARCH.16517.2.

756

DOI : 10.62610/RJOR.2025.1.17.72



