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Abstract

Background: Healthcare-associated infections are a major cause of mortality worldwide, especially in intensive care
units where severely ill patients have limited physical space.

Aims: To investigate the incidence, microbial aetiology, antimicrobial resistance profile, and mortality rate of healthcare-
associated infections in intensive care units in the Islamic Republic of Iran.

Methods: This observational study retrospectively reviewed the medical records of 1722 intensive care units patients
with confirmed healthcare-associated infections at hospitals affiliated with Mashhad University of Medical Sciences in
2017-2019. Data was analysed using SPSS for Windows version 11. Categorical variables were described using frequency
and percentage, whereas continuous variables were defined using mean (standard deviation) with 95% confidence interval
(CI) for precision. Logistic regression analysis was used to estimate crude odds ratio (OR) and adjusted OR (AOR) with 95%
CI, and to identify univariate and multivariate predictors of healthcare-associated infection mortality.

Results: In total, 4077 pathogens were isolated, yielding a healthcare-associated infection incidence rate of 22.1%. The
most common microorganisms were Acinetobacter spp. (25.0%), Klebsiella spp. (15.1%), Staphylococcus spp. (14.0%), and Candida
spp. (12.3%). Ventilator-associated events (39.5%), urinary tract infections (22.7%), and bloodstream infections (14.8%) were
the main types of infection. Comorbidities, skin and soft tissue infections, and infections with Acinetobacter spp., Klebsiella
spp., Pseudomonas spp., and Candida spp. were significantly associated with higher mortality among intensive care unit
patients. Gram-positive bacteria were most resistant to ciprofloxacin (49.2%), clindamycin (38.0%), and erythromycin
(37.1%). Gram-negative bacteria were most resistant to ceftazidime (71.0%), ciprofloxacin (65.2%), and cefotaxime (60.5%).
The overall mortality rate was 45.2%.

Conclusion: Healthcare-associated infections in nearly half of intensive care unit patients were fatal, especially when
caused by Acinetobacter spp., Klebsiella spp., Pseudomonas spp., or Candida spp. Therefore, effective strategies must be
implemented to combat antibiotic-resistant bacteria, along with stricter adherence to infection control programmes.
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hospitals (5). The intensive care units (ICUs), in particular,
are hotbeds for contracting infections (5). Even though
they account for < 10% of all hospital beds, 20-50% of

Introduction

Healthcare-associated infections can occur 48 hours after

hospital admission, and are a major cause of morbidity
and mortality worldwide, accounting for ~2 million
infections and 100 000 deaths annually (1,2). In addition to
prolonging hospital stay, healthcare-associated infections
carry a huge financial burden, estimated at US$4.5
billion annually(3, 4). According to a WHO report, out of
every 100 patients, 7 in high-income countries and 15 in
low- and middle-income countries develop healthcare-
associated infections during their stay in acute-care

all healthcare-associated infections are contracted in
ICUs (6). Immune compromise, use of invasive devices,
severe underlying illnesses, and indiscriminate use
of antibiotics are all factors that place ICU patients at
increased risk of healthcare-associated infections (7).
Therefore, managing infection risk in ICUs should be a
priority for all healthcare professionals.

The prevention of healthcare-associated infections
in ICUs requires rigorous control measures. To achieve
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infection control, WHO recommends a multimodal hand
hygiene improvement strategy consisting of 5 critical
elements: (1) providing clinical staff with the materials
and equipment they need to perform hand hygiene at the
point of care, such as alcohol-based hand rub, clean water,
soap, and single-use towels; (2) training and education of
health workers, patients, and visitors on the importance
of hand hygiene; (3) regular evaluation of hand hygiene
infrastructure, and monitoring compliance with hand
hygiene programmes; (4) continually reminding health
workers about the importance of maintaining hand
hygiene, verbally or by visual prompts such as posters,
stickers, or banners; and (5) prioritizing compliance with
hand hygiene at institutional and individual levels to
achieve patient and health worker safety (8). The WHO
multimodal hand hygiene improvement strategy targets
to prevent up to 50% of healthcare-associated infections
and save 16 times the cost of implementation (8).

Even though many healthcare-associated infections
can be avoided with proper infection control, it is
impossible to eradicate them entirely, and antibiotics
are still frequently prescribed for ICU patients (9). With
abundant use of antibiotics in a limited space, ICUs are
an ideal setting for the emergence and transmission
of antibiotic-resistant bacteria (10). In this situation,
clinicians may lack effective treatment options as
bacteria withstand the effects of antibiotics, leading to
the emergence of multidrug-resistant, extensively drug-
resistant, and pandrug-resistant strains (11). In 2019,
antimicrobial resistance was estimated to be responsible
for 1.27 million deaths worldwide (12). If we do not take
prompt action now, antimicrobial resistance is estimated
to cause 10 million deaths annually by 2050 (13).

The distribution of nosocomial infections and
antibiotic resistance patterns vary geographically;
therefore, each medical centre should devise its own
specific antimicrobial treatment policy (14). This is the
only way to reduce the incidence, mortality rate, and
treatment cost of healthcare-associated infections. In
this study, we attempted to investigate the incidence,
microbial aetiology, antimicrobial resistance profile, and
clinical outcomes of healthcare-associated infections in
ICUs in north-eastern Islamic Republic of Iran.

Methods
Study design

This observational study retrospectively reviewed the
medical records of patients who acquired healthcare-
associated infections in ICUs at 4 hospitals affiliated
with Mashhad University of Medical Sciences, Islamic
Republic of Iran between April 2017 and September
2019. Inclusion was restricted to patients who had
been in an ICU for > 48 hours and had developed
healthcare-associated infections. Those with incomplete
medical records were excluded from the data analysis.
The infections were diagnosed according to criteria
established by the US Centers for Disease Control
and Prevention and the Iranian National Nosocomial

Infections Surveillance Guideline (15, 16). Apart from
clinical manifestations and physical examination,
microbiological tests were undertaken to confirm the
diagnoses of healthcare-associated infections. Antibiotic
therapywasinitiated in all patients after the antimicrobial
sensitivity of bacterial isolates was determined.

Definitions

Healthcare-associated infection was defined as an
adverse reaction to an infectious agent or its toxins 48
hours after hospital admission. Bloodstream infection
was diagnosed if a pathogen was identified in 1 or
more blood culture samples from a patient who had
accompanying symptoms such as fever, chills, or
hypotension. Pneumonia was diagnosed when a patient
showed newly developed or progressive infiltrates,
cavitation, consolidation, or pleural effusion; had new
onset of purulent sputum or a change in the character
of the sputum; or a pathogen was cultured from blood,
tracheal aspirate, bronchoalveolar lavage, bronchial
brushing, or biopsy. If pneumonia was caused by
mechanical ventilation, the patient was diagnosed with
ventilator-associated infection. Skin and soft tissue
infection was defined as purulent pustules, vesicles, or
boils, or having at least 2 of the following symptoms with
no other recognized cause: pain or tenderness, localized
swelling, redness, or heat. Surgical site infection was
defined as an infection arising 30 days after surgery,
from which a microorganism was isolated, or the site
had a purulent discharge. Urinary tract infection was
diagnosed when a patient had a urinary catheter placed
for > 2 consecutive days and showed 1 or more of the
following symptoms: fever, urgency, frequency, dysuria,
suprapubic tenderness, or costovertebral angle pain/
tenderness.

Data collection

We obtained details of hospitalized patients with
healthcare-associated infection from their medical
records in the Iranian Nosocomial Infection Surveillance
System. The data collected included age, sex,
comorbidities, invasive device use, type of infection,
causative agents, antimicrobial resistance profile, length
of stay, and mortality. Patients who experienced multiple
healthcare-associated infections during their stay in
hospital were counted separately for analysis of the type
of microorganisms and site of infection.

Ethical considerations

The protocol complied with the ethical principles specified
in the 1964 Helsinki Declaration and was approved by the
Ethics Committee of Mashhad University of Medical
Sciences (registration number IR MUMS.REC.1399.331)
and Iran University of Medical Sciences (registration
number IRIUMS.REC.1398.1219)
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Statistical analysis

SPSS for Windows version 11 (SPSS Inc., Chicago, IL,
USA) was used for data analysis. The categorical variables
were described using frequency and percentage, whereas
continuous variables were defined by mean (standard
deviation) with 95% confidence interval (CI) for precision.
Logistic regression analysis using the stepwise forward
method was applied to estimate crude odds ratio (OR) and
adjusted OR (AOR) with 95% CI, and to identify univariate
and multivariate predictors of healthcare-associated
infection mortality. All statistics were subjected to an
effect size analysis. Statistical significance was defined
as P<0.05.

Results

Clinical and demographic characteristics

Over the course of the study, 18382 patients were
admitted to ICUs and 1722 contracted healthcare-
associated infections: 9o1 male (52.3%) and 821 female
(47.7%), with a mean age of 57.30 (24.24) years (Table
1). Most (55.2%) patients with healthcare-associated
infections were aged > 60 years. Children aged < 2 years
(4.8%) and adults aged 40-59 years (22.1%) had the highest
rate of healthcare-associated infections. While most
patients had no underlying medical condition (30.8%),
cardiac (17.5%) and respiratory (12.5%) diseases accounted
for most comorbidity at the time of ICU admission. The
incidence of healthcare-associated infections among ICU
patients steadily increased over a 2-year period, starting
from 49 cases in April 2017 to a peak of 269 in September
2019 (Figure 1). The median length of hospital stay was 20
days (interquartile range, 11-33 days). During their stay,
patients developed healthcare-associated infections at a
median of 5 days from admission (interquartile range,
2-12 days). Unfortunately, 45.2% of patients eventually
died from infections acquired in the ICU (Table 1).

Device use, infection sites and nosocomial
pathogens

During the study period, 4077 pathogens were isolated
from 1722 patients: 981 (24.0%) Gram-positive bacteria,
2591(63.6%) Gram-negative bacteria, and 505 (12.4%) fungi,
yielding a healthcare-associated infection incidence rate
of 22.1% (Table 2). The most common microorganisms
were Acinetobacter spp. (25.0%), Klebsiella spp. (15.1%),
Staphylococcus  spp. (14.0%), and Candida spp. (12.3%).
Among Gram-negative strains, Acinetobacter spp. (39.3%)
were the most frequently isolated, followed by Klebsiella
Spp. (23.9%), Pseudomonas spp. (15.5%), and Escherichia coli
(141%). Among Gram-positive strains, Staphylococcus
spp. (58.4%), especially Staphylococcus aureus (25.0%),
and Enterococcus spp. (32.8%) were responsible for most
healthcare-associated infections among ICU patients.
Endotracheal tubes (39.5%), urinary catheters (19.9%),
central venous catheters (12.9%), and arterial catheters
(0.3%) were the invasive devices mostly associated with
healthcare-associated infections, and other devices were

Table 1 Characteristics of patients in ICUs with healthcare-
associated infections

Characteristics Infected patients (n = 1722)*

Sex, n (%)
Male 901 (52.3)
Female 821(47.7)
Age, mean (SD) 57.30 (24.24)
Children, n (%)
< 2years 84 (4.8)
2-11years 38 (2.2)
12-18 years 26 (1.5)
Adults, n (%)
19-39 years 242 (14.0)
40-59 years 382 (22.1)
Elderly, n (%)
> 60 years 950 (55.2)
Admission wards, n (%)
Medical ICU 262 (15.2)
Surgical ICU 818 (47.5)
General ICU 642 (37.2)
Comorbidity, n (%)
Cardiac diseases 304 (17.7)
Digestive system diseases 114 (6.6)
Respiratory diseases 217 (12.6)
Renal complications 29 (1.7)
Neurological disorders 33 (1.9)
Malignancies 79 (4.6)
Others 415 (24.0)
None 531(30.8)
Time from admission to first 5 (2-12) days

infection, median (IQR)

Length of stay, median (IQR) 20 (11-33) days

Mortality, n (%) 779 (45.2)

“Data are described as mean (SD) for continuous data and frequency for categorical data.
The number of cases is presented with percentages. ICU = intensive care unit; IQR =
interquartile range; SD = standard deviation.

responsible for 31.0%. Ventilator-associated infection
(39.5%), urinary tract infection (22.7%), and bloodstream
infection (14.8%) were the 3 main types of infection
among ICU patients (Table 2).

Independent predictors of mortality

Multivariate logistic regression analysis identified 6
independent predictors of mortality among ICU patients
(Table 3). Patients with comorbidity had a significantly
increased risk of death (P < 0.001, AOR: 1.46, 95% CI:
1.28-1.65). Acinetobacter spp. (P = 0.039, AOR: 1.40, 95%
CL 1.01-1.93), Klebsiella spp. (P = 0.013, AOR: 1.53, 95%
CL: 1.09-2.15), Pseudomonas spp. (P < 0.0001, AOR: 1.93,
95% CIL: 1.34-2.78), and Candida spp. (P < 0.0001, AOR:
199, 95% CIL: 1.37-2.89) were independently associated
with higher in-hospital mortality among ICU patients.
Mortality was associated with the following isolated
pathogens: Pseudomonas spp. 59.9%, Candida spp. 59.5%,
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Figure 1 Monthly distribution of healthcare-associated infections in intensive care units, Islamic Republic of Iran
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Klebsiella spp. 58.3%, Acinetobacter spp. 55.0%, E. coli 47.9%,
Staphylococcus spp. (34.7%), Enterococcus spp. 47.8%, and
Streptococcus spp. 38.4%. Among infection types, only skin
and soft tissue infection had a significant mortality risk
of 53.4% (P = 0.0391, AOR: 1.40, 95% CI: 1.01-1.93). Even
though death from ventilator-associated, urinary tract,
and bloodstream infections occurred in 57.2% (AOR: 0.75,
95% CI: 0.38-1.48), 51.6% (AOR: 0.48, 95% CI: 0.29-0.82),
and 49.8% (AOR: 0.86, 95% CI: 0.56-1.31) of patients,
respectively, logistic regression analysis did not establish
asignificant association with mortality. Death eventually
occurred in 36.1% of patients with surgical site infection
and 43.9% of those with pneumonia.

Antimicrobial resistance profile

Gram-positive and Gram-negative bacteria demonstrated
varying levels of antimicrobial resistance. Gram-positive
bacteria were most resistant to ciprofloxacin (49.2%),
clindamycin (38.0%), erythromycin (37.1%), and cefoxitin
(27.1%) (Table 4). S. aureus, Staphylococcus epidermidis,
and other coagulase-negative staphylococci exhibited
considerable resistance to ciprofloxacin (44.4%, 37.0%,
and 50.2%), clindamycin (52.8%, 62.0%, and 56.8%),
erythromycin (51.2%, 62.0%, and 53.3%), and cefoxitin
(41.4%, 52.0%, and 42.2%). Enterococcus spp. were highly
resistant to ciprofloxacin (63.0%), vancomycin (63.0%),
and ampicillin (47.2%). However, Streptococcus spp. was
susceptible to most antibiotics, except for erythromycin
and clindamycin, which recorded resistance of 36.9% and
30.7%, respectively.

Gram-negative bacteria exhibited strong resistance
to ceftazidime (71.0%), ciprofloxacin (65.2%), cefotaxime
(60.5%), gentamicin (55.2%), trimethoprim-sulfameth-
oxazole (51.2%), amikacin (46.6%), and imipenem (35.2%).
Infections with Acinetobacter spp., Klebsiella spp., and
Pseudomonas spp. were best treated with amoxicillin/
clavulanic acid (99.4%, 99.4%, and 99.6% susceptibility),
ampicillin (98.0%, 96.4%, and 97.1% susceptibility), lev-
ofloxacin (96.8%, 98.3%, and 98.6% susceptibility), and
cefepime (817%, 81.7%, and 80.7% susceptibility). How-
ever, treatment with ceftazidime and ciprofloxacin was
relatively ineffective because Acinetobacter spp., Klebsiella
spp., and Pseudomonas spp. were resistant to ceftazidime
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(74.9%, 79.8%, and 62.0%) and ciprofloxacin (70.1%, 61.4%,
and 69.6%). E. coli demonstrated resistance to ceftazidime
(50.1%), ciprofloxacin (47.9%), cefotaxime (43.8%), and tri-
methoprim-sulfamethoxazole (36.7%), although to a less-
er extent than the other Gram-negative bacteria.

Discussion

In this study, we found a high incidence (22.1%) of
healthcare-associated infections in ICUs in north-eastern
Islamic Republic of Iran. The most commonly isolated
microorganisms were Acinetobacter spp., Klebsiella spp.,
Staphylococcus spp., and Candida spp. The main types of
infection were ventilator-associated, urinary tract, and
bloodstream infections. Comorbidities, skin and soft
tissue infections, and infections with Acinetobacter spp.,
Klebsiella spp., Pseudomonas spp., and Candida spp. were
associated with higher mortality among ICU patients.
Gram-positive bacteria exhibited the strongest resistance
to ciprofloxacin, clindamycin, and erythromycin,
and Gram-negative bacteria were most resistant to
ceftazidime, ciprofloxacin, and cefotaxime.

ICUs are breeding grounds for healthcare-associated
infections (5). In ICUs, physicians and nurses can act as
media for transmitting pathogens between wards (17).
ICU patients undergo invasive medical procedures and
are in a debilitated condition; therefore, they have a 5-10
times higher risk of developing healthcare-associated
infections than patients in general medical wards (18).
This is why despite representing < 10% of hospital beds,
ICUs account for 20-50% of all healthcare-associated
infections (6). In 2017, the global incidence of healthcare-
associated infections in ICUs was as high as 54% (19),
whereas in Europe, the incidence was only 8.3% (20). In
our study, healthcare-associated infections occurred in
22.1% of the study population, which was higher than
the 9.6-12% documented in previous studies (21,22). This
rate is of concern because it has been steadily increasing
from 2017 to 2019. A study in northern Islamic Republic of
Iran revealed that compliance with WHO hand hygiene
guidelines was as low as 43.4% (23). Another study
found that only 56.6% of healthcare workers had good
knowledge of hand hygiene (24). It is now evident that
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Table 3 Multivariable logistic regression analysis with hospital mortality as the dependent variable

Variable Crude OR (95%CI)
Age >60 years 2 (1.78-2.24)
Female sex 1.10 (0.98-123)
Comorbidity 0.60 (0.53-0.68)
Type of infection
VAE 0.37(0.23-0.59)
BSI 0.38 (0.30-0.49)
UTI 0.79 (0.65-0.96)
SSI 1.26 (0.96-1.66)
SST 1.16 (0.99-1.36)
PNE 0.74 (0.52-1.069)
Microorganisms

Staphylococcus aureus
Staphylococcus epidermidis
Co-NS®

0.59 (0.40-0.87
0.74 (0.45-1.20
0.68 (0.46-1.003

Streptococcus spp. 0.76 (0.43-1.35
Enterococcus spp.
Acinetobacter spp. 1.51 (1.122-2.051

Klebsiella spp.
Escherichia coli
Pseudomonas spp.

Candida spp.

)
)
)
)
1.13 (0.79-1.61)
)
1.73 (1.26-2.38)
1.13 (0.80-1.60)
1.86 (1.32-2.61)

1.80 (1.30-2.50)

P Adjusted OR (95% CI) P Effect size
<0.001 0.50 (0.44-0.57) <0.001 0.99
0.98 0.87(0.77-0.99) 0.34 0.97
<0.001 1.46 (1.28-1.65) <0.001 0.99
<0.001 0.75 (0.38-1.48) 0.40 0.56
<0.001 0.86 (0.56-1.31) 0.48 0.43
0.02. 0.48 (0.29-0.82) 0.007 0.99
0.84 0.48 (0.32-0.72) <0.001 0.079
0.55 1.79 (1.17-2.73) 0.006 0.13
0.11 0.70 (0.45-1.092) 0.11 0.92
0.009 0.62 (0.41-0.93) 0.02 0.98
0.22 0.80 (0.47-1.35) 0.40 0.56
0.05 0.74 (0.49-1.12) 0.16 0.89
0.36 0.92 (0.50-1.70) 0.81 0.43
0.48 1.19 (0.81-1.74) 0.36 0.63
0.007 1.40 (1.01-1.93) 0.039 0.97
0.001 1.53 (1.09-2.15) 0.013 0.15
0.46 112 (0.77-1.63) 0.53 0.36
<0.0001 1.93 (1.34-2.78) <0.0001 0.99
<0.0001 1.99 (1.37-2.89) <0.0001 0.99

“Includes Staphylococcus saprophyticus, Staphylococcus haemolyticus, Staphylococcus lugdunensis, and Staphylococcus simulans. BSI = bloodstream infection; Co-NS = coagulase-negative
staphylococci; PNE = pneumonia; SSI = surgical site infection; SST = skin and soft tissue infection; UTI = urinary tract infection; VAE = ventilator-associated event.

serious action is required to lower the incidence of
healthcare-associated infections in Iranian hospitals.
We hope to take a critical step toward helping hospitals
optimize their infection control programmes and
minimize cross-infection risk by identifying the causes of
healthcare-associated infections as well as their microbial
aetiology and patterns of antimicrobial resistance.

This study indicated that Acinetobacter spp. (25.0%),
Klebsiella spp. (15.1%), Staphylococcus spp.(14.0%), and Can-
dida spp. (12.3%) were the most common microorgan-
isms responsible for healthcare-associated infections in
ICUs in northeast Islamic Republic of Iran. Infections
with Acinetobacter spp., Klebsiella spp., Pseudomonas spp.,
and Candida spp. were independently associated with
higher in-hospital mortality among ICU patients. In a
national study with a similar design, Etemad et al. dis-
covered that Acinetobacter spp. (16.52%), E. coli (12.01%), and
Klebsiella spp. (9.93%) were the major microorganisms iso-
lated from ICU patients in the Islamic Republic of Iran.
They also found that Acinetobacter spp., Enterococcus spp.,
Enterobacter spp., and Candida spp. were associated with
an increased risk of in-hospital mortality (25). Similarly,
in a multicentre study by Jahani-Sherafat et al., Acineto-
bacter baumannii (33.3%), S. aureus (14.4%), and Pseudomonas
aeruginosa (14.4%) were the most prevalent pathogens
causing healthcare-associated infections in ICUs, fol-
lowed by Klebsiella pneumoniae (10.9%) and Enterococcus
Spp. (8:7%) (26). The prevalence and distribution of micro-
organisms that cause healthcare-associated infections

vary by hospital, geographic area, and patient status (27).
It is, therefore, reasonable to expect differences from pre-
vious studies regarding microbial aetiology

In our study, endotracheal tubes, urinary catheters,
and central venous catheters were the invasive devices
most frequently associated with healthcare-associated
infections. As demonstrated by the US National
Nosocomial Infection Surveillance System, mechanical
ventilators, urinary catheters, and central venous
catheters contributed 83% of nosocomial pneumonia,
97% of urinary tract infections, and 87% of bloodstream
infections in ICUs (28). The most common types of
infection among our ICU patients were ventilator-
associated, urinary tract, and bloodstream infections,
in accordance with previous regional studies (29,
30). However, none of these infections was associated
with an increased risk of death, as also found by
Boncagni et al. (31). The only type of infection that was
independently associated with increased mortality risk
was skin and soft tissue infection. In contrast, Rosenthal
et al. conducted a multicentre cohort study of 786 ICUs
worldwide and found that ventilator-associated, urinary
tract, and bloodstream infections were independent risk
factors for mortality (32). This was supported by Bonnet et
al. who reported that lung, urinary tract, and bloodstream
infections were the most prevalent among ICU patients
and were all closely associated with higher mortality (33).
The currently available data are inconclusive; therefore,
this issue warrants further research.
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In our study, treatment of ICU patients was largely
interrupted because the bacteria were resistant to the
antibiotics. Ceftazidime, cefotaxime, and ciprofloxacin
achieved little clinical success against Acinetobacter
spp., Klebsiella spp., and Pseudomonas spp. Isolates of
Staphylococcus spp. showed resistance to ciprofloxacin,
clindamycin, and erythromycin, and Enterococcus
spp. was resistant to ciprofloxacin, vancomycin, and
ampicillin. Similar patterns of resistance were observed
in ICUs in Tehran, where Amimi et al. reported high
resistance to ciprofloxacin, cefotaxime, ceftazidime, and
ampicillin among A. baumannii, E. coli, P. aeruginosa, and K.
pneumoniae isolates (34). Likewise, in Qazvin, Bagherian
et al. demonstrated that most strains of Acinetobacter
spp., Klebsiella spp., and Pseudomonas spp. were markedly
resistant to most prescribed antibiotics, especially
ciprofloxacin, ceftazidime, cefotaxime, cefepime, and
piperacillin (35). With such high resistance to a variety of
antibiotics, infections that were once curable with a short
course of antibiotics could become incurable. In that
case, it is reasonable to propose that the high mortality
rate of 45.2% observed in our study could have been
caused by antibiotic resistance. Hence, it becomes even
more important for hospitals to prioritize the rational
prescription of antibiotics in their infection control plans.

Our study had a few limitations. The Iranian
Nosocomial Infections Surveillance System does not
cover different scoring systems that can predict mortality
among patients with critical conditions based on clinical
and laboratory findings, such as acute physiology and
chronic health evaluation (APACHE), sequential organ
failure assessment (SOFA), and mortality in emergency
department sepsis (MEDS) scores. Thus, we were unable
to evaluate the impact of such variables on mortality
at ICU admission. The system does not record the
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Conclusion

Wedocumented ahighincidence of healthcare-associated
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Because of the emergence of resistant microorganisms
in ICUs, healthcare-associated infections in nearly half
of ICU patients eventually lead to death, especially
when caused by Acinetobacter spp., Klebsiella spp., or
Pseudomonas spp. The use of endotracheal tubes and
urinary catheters may further expose patients to the risk
of healthcare-associated infection. Therefore, to reduce
these infections, effective strategies to combat antibiotic-
resistant bacteria must be implemented, along with
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programmes and enhancement of infection control
using feasible and affordable tools and resources. Our
findings could be used by policymakers to develop more
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monitoring, are also essential to prevent the spread of
infection.
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Caractéristiques épidémiologiques, profil de résistance aux antimicrobiens
et résultats cliniques relatifs aux infections associées aux soins de santé en
République islamique d'Iran

Résumé

Contexte : Les infections associées aux soins de santé représentent une cause majeure de mortalité dans le monde,
en particulier dans les unités de soins intensifs ou les patients gravement atteints disposent d'un espace physique
limité.

Objectif : Etudier I'incidence, I'étiologie microbienne, le profil de résistance aux antimicrobiens et le taux de mortalité
relatifs aux infections associées aux soins de santé dans les unités de soins intensifs en République islamique d'Iran.

Méthodes: La présente étude d'observation a rétrospectivement passé en revue les dossiers médicaux de
1722 patients hospitalisés en unités de soins intensifs présentant des infections associées aux soins de santé
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confirmées dans des hopitaux affiliés a 1'Université des sciences médicales de Mashhad entre 2017 et 2019. Les
données ont été analysées a l'aide du logiciel SPSS pour Windows, version 11. Les variables catégorielles ont été
décrites en recourant a la fréquence et au pourcentage, tandis que les variables continues ont été définies a l'aide
de la moyenne (écart type) avec un intervalle de confiance (IC) a 95% pour la précision. L'analyse de régression
logistique a été utilisée pour estimer l'odds ratio brut (OR) et l'odds ratio ajusté (ORa) avec un IC a 95 %, et pour
identifier les facteurs prédictifs univariés et multivariés de la mortalité liée aux infections associées aux soins de
santé.

Résultats: Au total, 4077 agents pathogénes ont été isolés, ce qui correspond a un taux d'incidence des
infections associées aux soins de santé de 22,1%. Les organismes les plus fréquemment retrouvés étaient
Acinetobacter spp. (250 %), Klebsiella spp. (15,1 %), Staphylococcus spp. (14,0 %) et Candida spp. (12,3 %). Les principaux
types d'infections étaient des événements liés a la ventilation mécanique (39,5 %), des infections des voies
urinaires (22,7 %) et des infections sanguines (14,8 %). Les comorbidités, les infections de la peau et des tissus mous
et les infections dues a Acinetobacter spp., Klebsiella spp., Pseudomonas spp. et Candida spp. étaient significativement
associées a une mortalité plus élevée chez les patients en unité de soins intensifs. Les bactéries a Gram positif étaient
les plus résistantes a la ciprofloxacine (49,2 %), a la clindamycine (38,0 %) et & I'érythromycine (371 %). Les bactéries a
Gram négatif étaient les plus résistantes a la ceftazidime (71,0 %), a la ciprofloxacine (65,2 %) et au céfotaxime (60,5 %).
Le taux de mortalité global était de 45,2 %.

Conclusion : Les infections associées aux soins de santé chez prés de la moitié des patients en unité de soins
intensifs ont été mortelles, en particulier lorsqu'elles étaient causées par Acinetobacter spp., Klebsiella spp.,
Pseudomonas spp. ou Candida spp. Par conséquent, des stratégies efficaces pour lutter contre les bactéries résistantes
aux antibiotiques doivent étre mises en ceuvre, ainsi qu'une observance plus stricte des programmes de lutte contre
les infections.
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