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ABSTRACT 
Objective: This study aimed to describe the rate of Healthcare-Associated Infections (HAIs) 
in hospitals in the last decade (2014-2023), Türkiye.

Methods: The study was conducted using the Preferred Reporting Items for Systematic 
Review and Meta-Analyses (PRISMA) statements. The keywords were “Türkiye”, “health-
care-associated infections” (HAIs), “surgical site infections” (SSIs), “central line-catheter-as-
sociated bloodstream infections” (CLABSIs), “catheter-associated urinary tract infections” 
(CAUTI) and “ventilator-associated pneumonia” (VAP). We included all original articles re-
flecting the HAI rate of all adult patients in hospitals in Türkiye for at least one year of du-
ration between January 01, 2014 and December 31, 2023.

Results: In total, 1171 reports, including the keywords, were retrieved, and duplications 
were removed. After filtering according to the title and abstract, eight original articles were 
selected. The quality of four reports published in peer-reviewed journals was rated as high, 
and the four as moderate. The rate of invasive device-associated HAIs in intensive care 
units (ICUs) was 4.19 (CLABSI: 1.97, CAUTI: 1.94, VAP: 6.49) and 1.88 in inpatient wards. No 
article was published that reflected the overall surgical site infection rate of a hospital. 

Conclusion: We detected that in the last 10 years (2014-2023) in Türkiye, invasive device-as-
sociated HAI rates were 1.88% in inpatient wards and 4.19% in ICU. More comprehensive 
studies should be conducted on HAI rates, frequently detected HAI agents, and resistance 
rates. Health centers should prioritize the issue, and intervention and prevention studies 
should be priority research topics.

Keywords: healthcare-associated infections, bacterial infections, surveillance reports, in-
fection control

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.

Bahar Madran1,2 , Zeliha Genç3 , Şiran Keske2,3,4 , Elif Sargın-Altunok5 , Şirin Menekşe6 , Anı Akpınar2 , 

Mehtap Aydın7 , Önder Ergönül2,3,4 

¹ Department of Public Health, Koç University School of Medicine, İstanbul, Türkiye 

2 Koç University İşbank Center for Infectious Diseases, İstanbul, Türkiye

3 Koç University Hospital Infection Control Committee, İstanbul, Türkiye

4 Department of Infectious Diseases and Clinical Microbiology, Koç University School of Medicine, İstanbul, Türkiye

5 Department of Infectious Diseases and Clinical Microbiology, Kartal Dr. Lütfi Kırdar City Hospital, İstanbul, Türkiye

6 Department of Infectious Diseases and Clinical Microbiology, Koşuyolu High Specialization Education and Research Hospital,  
İstanbul, Türkiye

7 Department of Infectious Diseases and Clinical Microbiology, Ümraniye Education and Research Hospital, İstanbul, Türkiye

https://orcid.org/0000-0002-3417-5998
https://orcid.org/0000-0002-7535-1695
https://orcid.org/0000-0003-3823-4454
https://orcid.org/0000-0002-3244-3768
https://orcid.org/0000-0003-3908-0135
https://orcid.org/0000-0001-6863-7436
https://orcid.org/0000-0003-4044-9366
https://orcid.org/0000-0003-1935-9235


Healthcare-Associated Infection Rates in Türkiye

Madran B et al. 18

INTRODUCTION

Healthcare-associated infections (HAIs) are 
accepted as one of the most important 
challenges in hospital settings. They cause 

extended lengths of stay -at the hospital, threaten-
ing patient safety, increasing the rate of morbidity 
and mortality, raising the workforce of healthcare 
workers and accelerating antimicrobial resistance 
(1). According to the World Health Organization 
(WHO), HAIs are accepted in the most common 
three hospital complications with drug errors and 
surgical complications (2-4). The European Centre 
for Disease Prevention and Control (ECDC) report-
ed that more than 3.5 million people get HAI diag-
noses, and more than 90 thousand patients lose 
their lives annually. Moreover, 71% of these infec-
tions are multidrug-resistant (5). The devastating 
impact of HAI is more dramatic in low-middle-in-
come countries than in high-income countries (6, 
7). According to the literature, for every seven pa-
tients getting HAI diagnosed in every 100 inpatients 
in developed countries, this rate has risen to 10 in 
developing countries (8). While the rate of HAIs is 
changing between 5% and 15% in inpatient wards, 
it rises to 37% in intensive care units (ICUs) (4, 9).

A regulation for the systematic surveillance of HAIs 
was implemented in 2005 by the Republic of Türki-
ye Ministry of Health. According to the regulation, 
every healthcare center should report its HAI rates. 
However, there has been no overall evaluation re-
port of this process up to now.  Therefore, we aimed 
to review the published reports on HAIs in Türkiye 
to describe the current situation, detail gaps, and 
deliver future research topics.

MATERIALS AND METHODS
Study design, registration, and search protocol
We followed the steps of the Preferred Reporting 
Items for Systematic Review and Meta-Analyses 
(PRISMA) checklist statements (Figure 1). A librarian 
searched articles published from January 01, 2014, to 
December 31, 2023, using PubMed, Web of Science, 
Scopus, Cochrane Library, Medline, DergiPark, and 
TRDizin (Supplementary 1) for the search strategy, 
which included variations of the following terms 
“Turkey” OR Turkey OR Türkiye AND “Bloodstream 
Infection” OR “Surgical site infection” OR “Surgical 

Wound Infection” OR “Pneumonia, Ventilator-Asso-
ciated” OR “Ventilator-Associated Pneumonia” OR 
“Urinary catheter-associated infection” OR “noso-
comial infection” OR “Cross Infection” OR “Health-
care-Associated Infections” OR “Hospital Infection” 
OR “Healthcare-Associated Pneumonia” OR “Nosoco-
mial Pneumonia” OR “Hospital Acquired Pneumonia” 
OR “Cross Infection” OR “intensive care infection”.

Study selection and data collection
There were two phases of the selection process. In 
the first phase, two reviewers (B.M. and Z.A.) inde-
pendently screened the titles; in the second phase, 
two researchers (E.S.A. and Ş.M.) were included in 
the abstract and full-text screening. We excluded 
the surveillance reports conducted with only pedi-
atric inpatients, studies that do not reflect all sur-
veillance data of the hospital, less than one year 
of data, and studies conducted in 2014 and before. 
The studies with promising titles, however, missing 
abstracts, were included in the full-text screening. 
The discrepancies in the selection were resolved via 
a consensus meeting among the research team. 

Data from each article are based on the detailed 
results of HAI surveillance (The rate of central 
line-catheter-associated bloodstream infections 
[CLABSI], catheter-associated urinary tract infec-
tion [CAUTI], ventilator-associated pneumonia 
[VAP], other HAIs, the number of devices, the num-
ber of inpatients, the method of research, gender 
distribution, the mean age) carried out in ICUs and 
inpatients’ wards.

Risk of bias assessment 
Systematic errors in each study were assessed for 

HIGHLIGHTS

• Monitoring healthcare-associated infection rates 
is of critical importance.

• The average rate of catheter-associated health-
care-associated infections among adults in Tür-
kiye is 1.88 in inpatient wards and 4.19 in inten-
sive care units.

• Local surveillance reports with information on 
surgical site infections, bacterial isolates, and 
resistance rates are urgently needed in Türkiye.

https://www.idcmjournal.org/wp-content/uploads/2025/03/IDCM-7-1-470_Supplementary-1.LC2_.pdf
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risk of bias (RoB) by one researcher (B.M.) using the 
Joanna Briggs Institute (JBI) critical appraisal tools. 
It is a 9-point scale where a score of 8-9 indicates a 
low RoB, whereas a score of 5-7 indicates moderate 
and <4 indicates a high RoB. While evaluating the 
RoB, we considered whether the definition of HAIs 
was made according to the international guide-
lines (ECDC, WHO, Centers for Disease Control and 
Preventions [CDC]) or the Ministry of Health guide-
line and whether the decision was approved by the 
infection control committee (Supplementary 2).  
As a result of RoB made after the evaluation of in-

clusion criteria, publications with high RoB were 
excluded from the study to prevent inappropriate 
studies.

Data analysis
The primary outcome measure was a pooled rate 
of HAIs obtained from articles. Heterogeneity be-
tween studies was assessed with the I2 statistic. 
Meta-analysis of the rates of HAIs was done with 
both fixed and random effect models under logit 
transformation with the inverse variance method 
(sm= “PLOGIT”; method= “Inverse”; method.tau= 

Duplicate articles 
have been removed

(n=1518)

International Databases 
(PubMed, Web of Science, 
Scopus, Cochrane Library, 

Medline) (n=1320)

National Databases
(DergiPark, TRDizin)

(n=1734)

The number of articles
removed after the 

second review (n=102)

The number of articles
removed after a thorough

article review (n=27)

The research articles meeting the inclusion 
criteria were collected (n=3054)

First review (n=1536)

Second review (n=137)

Full-text review according to the study 
inclusion criteria (n=35)

Studies included inquantitative synthesis 
(meta-analysis) (n=8)In
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Figure 1. Flowchart for selection of the study reports.

https://www.idcmjournal.org/wp-content/uploads/2025/03/IDCM-7-1-470_Supplementary-2.LC2_.pdf
https://www.idcmjournal.org/wp-content/uploads/2025/03/IDCM-7-1-470_Supplementary-2.LC2_.pdf
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Beginning and end 
of data

Age + SD
(min-max) Female (%) The number of HAI 

in ICU
The number of 

inpatients in ICU
The rate of HAIs in 

ICUs

Karagün, et al. (2020) Jan-Dec 2017 32+3.9 (0-92) 40.4 . . 2.36

Erdem, et al. (2022) Jan 2015-Dec 2019 58.8 (1-100) 55.8 603 10,523 5.73

Aydın, et al. (2022) Jan 2017-Dec 2019 49.6 (18-89) 43 158 556 28.41

Uğur, et al. (2020) Jan 2014-Aug 2019 - .- 179 1591 11.25

Alanlı, et al. (2023) Jan 2016-Dec 2019 72.6+14.2 (26-95) 49.7 178 14,599 1.21

Balasar, et al. (2022) Jan-Dec 2020 71.74+14.08 (19-94) 41.5 53 665 5.86

Beginning and end 
of data

Age + SD 
(min-max) Female (%) The number of HAI 

in all departments

The number of 
inpatients in all 
departments

The rate of HAIs in 
all departments

Karagün, et al. (2020) Jan-Dec 2017 32+3.9 (0-92) 40.4 92 6970 1.32

Erdem, et al. (2022) Jan 2015-Dec 2019 58.8 (1-100) 55.8 1050 53,716 1.95

Beginning and end 
of data

Age + SD 
(min-max) Female (%) CLABSI in ICU

Number of central 
venous catheters 

used in ICU
CLABSI rate in ICU

Erdem, et al. (2022) Jan 2015-Dec 2019 58.8 (1-100) 45.8 - - -

Alanlı, et al. (2023) Jan 2016-Dec 2019 72.6+14.2 (26-95) 49.7 5 30,956 0.16

Kaya-Kalem, et al. (2020) Jan-Dec 2017 - - 78 10,164 7.67

Balasar, et al. (2022) Jan-Dec 2020 71.74+14.08 (19-94) 41.5 2 1943 1.02

Beginning and end 
of data

Age + SD 
(min-max) Female (%) CAUTI in ICU

Number of urinary 
catheters used in 

ICU
CAUTIs Rate in ICU

Erdem, et al. (2022) Jan 2015-Dec 2019 58.8 (1-100) 55.8 - - -

Durmaz, et al. (2020) Jan 2017-Dec 2018 83 (19-94) 53.2 124 10,425 11.9

Alanlı, et al. (2023) Jan 2016-Dec 2019 72.6+14.2 (26-95) 50 24 77,777 0.3

Kaya-Kalem, et al. (2020) Jan-Dec 2017 - - 43 17,252 2.5

Balasar, et al. (2022) Jan-Dec 2020 71.74+14.08 (19-94) 41.5 3 5326 0.56

Aydın, et al. (2022) Jan 2017-Dec 2019 49.6 (18-89) 43 39 8953 4.36

Beginning and end 
of data

Age + SD 
(min-max) Female (%) VAP in ICU

Number of 
ventilators used in 

ICU
VAP rate in ICU

Erdem, et al. (2022) Jan 2015-Dec 2019 58.8 (1-100) 45.8 - - 11.57

Alanlı, et al. (2023) Jan 2016-Dec 2019 72.6+14.2 (26-95) 49.7 141 31,138 4.5

Kaya-Kalem, et al. (2020) Jan-Dec 2017 - - 127 7899 16.07

Balasar, et al. (2022) Jan-Dec 2020 71.74+14.08 (19-94) 41.5 0 2238 0

Table 1. The main characteristics of studies.

HAI: Healthcare-associated infections, ICU: Intensive care unit, CLABSI: A central line bloodstream infection, CAUTI: A catheter-associated urinary tract infection,
VAP: Ventilator-associated pneumonia, SD: Standard deviation.

The rate of HAIs: The number of HAIs/ the number of patients x 100.

Device-associated HAIs: The number of device-associated HAIs / Total device use days x 1000.

The status of hospitals; Erdem et al., Aydın et al., Uğur et al. and Alanlı et al. performed their studies in a university hospital; Balasar et al. and Durmaz et al. performed their 
studies in a public hospital; Kaya-Kalem et al. performed their studies in an education and research hospital; and Karagün et al. performed their studies in a private hospital.
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“DL”). Statistical analyses were done using a meta 
package in R and visualized as Forest plots.

RESULTS

Our literature review yielded 3050 reports in total. 
After removing duplicates, the first and second 
screenings were conducted according to the title 
and abstract, and we included 35 articles for full-
text review (Figure 1). Some studies had a high RoB, 
while some did not reflect the total scores of their 
centers. After all evaluations, eight studies (10-17) 
met the eligibility criteria (Figure 1). According to 
the RoB assessment, four studies showed moderate 
RoB, and four showed low RoB (Supplementary 2). 

Table 1, which was grouped according to the HAI 
type, shows the studies’ main characteristics. The 
studies from January 01, 2014, to December 31, 
2022, were included in the meta-analysis.  The 
mean duration of data collection was 34 months 
(min. 12 months [12-16] and max. 68 months [17]). 
The range of mean age is 32 and 83. Four studies 
were performed in a university hospital, two in a 

public hospital, one in a private, and one in an edu-
cation and research hospital. 

In total, data of 98,686 inpatients were included to 
calculate the overall rate of HAIs. The lowest patient 
number was 556 (12), while the highest was 53,716 
(10) (Table 1) at the centers. The rate of overall de-
vice-associated HAIs was 4.19 (1171/27,934x100) in 
ICUs and 1.88 (1142/60,686x100) in inpatient wards. 
We evaluated 204,071 catheter usage days to assess 
the rate of catheter-related infections according to 
the type of catheter. As a result, the rate of CLAB-
SI was calculated as 1.97 (85/43,063x1000), CAU-
TI was 1.95 (233/119,733x1000), and VAP was 6.49 
(268/41,275x1000) in ICUs (Figure 2). Since no arti-
cles met the study inclusion criteria, we could not 
perform an analysis revealing the overall surgical 
site infection rate.

DISCUSSION 

Healthcare-associated infections are one of the 
major reasons for morbidity and mortality in 
healthcare settings. The Ministry of Health releas-

Figure 2. The rate of catheter-associated HAIs according to the surveillance in ICUs and overall hospital 

https://www.idcmjournal.org/wp-content/uploads/2025/03/IDCM-7-1-470_Supplementary-2.LC2_.pdf
https://www.idcmjournal.org/wp-content/uploads/2025/03/IDCM-7-1-470_Supplementary-2.LC2_.pdf
https://www.idcmjournal.org/wp-content/uploads/2025/03/IDCM-7-1-470_Supplementary-2.LC2_.pdf
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es the annual reports of 1555 hospitals in Türkiye 
(18); however, the objectivity or transparency of the 
HAI rates that hospitals share with the Ministry 
due to performance concerns is often questionable.  
Therefore, our goal was to investigate the HAI rate 
in Türkiye in the last decade and compare the re-
sults with those of peer-reviewed journals.

Our analysis showed that the overall device-asso-
ciated HAI rate was 1.88% in hospitals and 4.19% 
in intensive-care units (ranging from 1.22 to 28.42) 
(Figure 3). No benchmark value from the Republic 
of Türkiye Ministry of Health reflects the general 
rate of HAIs in all hospitals. Europe released a rate 
between 3.9% and 6.5% in acute care hospitals and 
long-term care facilities (19). WHO revealed that 
the rate of HAI can reach up to 15% in low- or mid-
dle-income countries (20). Research findings show 
that up to 70% of HAIs can be prevented, but the 
risk of HAIs is still higher in patients due to lack 
of facilities, lack of training of healthcare workers 
or the population, and poor conditions in hospitals. 
Although the HAI rate results of our study are lower 
than those of other studies and reports, we believe 

that publication bias should be considered and that 
existing infection control strategies in our health-
care centers should be tightened.  

Surveillance is a key component of any infection 
control strategy for HAIs and antimicrobial resis-
tance (AMR). With the help of effective surveillance 
methods of the Republic of Türkiye Ministry of 
Health, the rate of CLABSI declined from 5.65% to 
2.82% (incidence rate ratio [IRR]=0.47, p<0.0001) in 
2008 and 2017 in Türkiye (21). In a multicenter study 
conducted by Azak et al. in 68 hospitals in Türkiye, 
the CLABSI rate in the adult ICUs was calculated 
as 7.1/1000 catheter days (22) Atilla et al. report-
ed that the CLABSI rate in the ICUs was 6.20/1000 
catheter days (23). In our study, the overall CLAB-
SI rate was calculated as 1.97/1000 catheter days 
(85/43,063x1000) in ICUs (Figure 4). This rate is low-
er than the national report and other studies (24). 
When preparing strategies for infection control 
measures in healthcare settings, we should aim for 
zero infection and carry out comprehensive strate-
gies such as campaigns, effective bundle use, brain-
storming meetings, and education fairs (23, 25). 

Figure 3.  A. Forest Plot of the rate of overall HAIs of the result of the hospital surveillance in Türkiye. B. Forest plot of the rate of 
HAIs of the results of the intensive care unit surveillance in Türkiye.
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The rate of CAUTI was calculated as 1.95/1000 
catheter days (233/119,733x1000) in ICUs in Türki-
ye (Figure 5). This rate was announced by the Re-
public of Türkiye Ministry of Health 2022 Annual 
Report between 0.4 and 1.7 according to the adult 
ICU departments (24). The CAUTI rate in the Mix 
ICU department was 0.7% (24). Therefore, we can 
comment that the rate of CAUTI can be higher than 
expected. 

The last device-associated infection was VAP. We 
calculated the rate of VAP as 6.49/1000 catheter 
days (268/41,275x1000) (Figure 6). According to the 
Ministry’s Annual Report, this rate changed be-
tween 0.18 and 10/1000 catheter days in different 
adult ICU departments in 2022 (24). However, an-
other systematic review included 13 reports from 
Türkiye by Mumtaz et al. suggested that the rate of 
VAP could rise to 43/1000 catheter days. Moreover, 
in their report, the highest mortality rate (66.30%) 
was reported from a study of Türkiye among 11 

countries (26). Despite major advances in microbio-
logical tools and antimicrobial treatment regimens, 
there is still confusion in VAP’s epidemiology and 
diagnostic criteria (27). Fernando et al. reported in 
their study that classical diagnostic criteria such 
as fever, purulent secretions, hypoxemia, chest 
radiography, high white blood cell count, positive 
endotracheal aspirate cultures, or bronchoscopy 
sampling are not effective in establishing the cor-
rect VAP diagnosis. With these criteria, clinicians 
may misdiagnose VAP cases, and they can order 
unnecessary antibiotic therapy (28). More studies 
with higher levels of evidence are needed to evalu-
ate physicians’ diagnostic performance with these 
definition criteria (29). Improved and simpler meth-
ods are urgently needed to facilitate the diagnosis 
of VAP and promptly initiate effective treatment. 
Because of these difficulties in diagnosing VAP, 
the CDC has shifted surveillance from VAP to venti-
lator-associated event (VAE) surveillance for better 
comparability and quality improvement (30). 

Figure 4.  Forest plot of the CLABSI rate from the intensive care unit surveillance. 

Figure 5.  Forest plot of the rate of CAUTI in ICUs in Türkiye.
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Despite the difficulties in the definition of VAP, 
healthcare centers should focus on rapid diagno-
sis and reduce VAP rates with the help of national 
and international recommendations and guide-
lines. CDC reported that VAP decreased by approx-
imately 1% in just one year between 2022 and 2021 
(from 19% to 18%) (31). The local healthcare centers 
should be supported by hospital administration 
and government to get started new interventions 
according to the needs of centers, such as bun-
dle approaches including head of the bed eleva-
tion, peptic ulcer disease prophylaxis, deep venous 
thrombosis prophylaxis, cuff pressure, subglottic 
secretion drainage and oral care, education fairs, 
hand hygiene campaigns. 

Surgical site infection (SSI) is the most well-known 
complication of postoperative procedures, causing 
psychological and physical problems, prolonging 
hospital stay, and increasing costs (32, 33). Howev-
er, the number of comprehensive studies on SSIs 
in Turkey is limited. For example, in this study, we 
found no studies conducted in the last 10 years that 
met the inclusion criteria for the meta-analysis. 
Healthcare institutions in Turkey are responsible 
for recording the types of SSIs they find risky in the 
Republic of Türkiye Ministry of Health system ac-
cording to their bed capacity. However, institutions 
are not required to record all the SSIs they detect. 
This limitation makes it impossible to collect all 
SSIs and see the extent of the problem. To combat 
the problem, we must first measure its magnitude 
accurately. The Ministry should make it mandato-
ry for health institutions to record all types of SSI 
in the system. In addition, hospitals should be en-

couraged to plan effective initiatives to improve SSI 
prevention activities. Infection control committees 
in hospitals should be authorized to conduct more 
comprehensive studies on this issue, and their en-
forcement powers should be increased.

There are several limitations of our study. First, 
there may be publication bias in the centers as 
tending not to publish high rates of HAIs. Secondly, 
a limited number of published surveillance reports 
covered our inclusion criteria. Third, the quality of 
published studies was not at the expected level. As 
researchers, we find it valuable that the studies in-
clude commonly identified pathogens that cause 
HAIs, including resistance rates to some common 
antimicrobials. Nevertheless, despite the limit-
ed number of studies, our meta-analysis includes 
more than 98 thousand patients from different re-
gions of Türkiye. We can generalize the results of 
this study, as the rates of each HAI are not much 
different from the results of the Ministry of Health 
report.

In conclusion, the rate of HAIs is still high in Tür-
kiye. Surveillance efforts should be encouraged in 
terms of data collection and dissemination of the 
outputs. Healthcare settings should focus on zero 
catheter-associated infections. For this purpose, 
there is an urgent need for cost-effective control 
and preventive measures like interventional stud-
ies, educational programs on staff training, hand 
hygiene, awareness of antibiotic resistance, imple-
mentation of antibiotic stewardship programs and 
appropriate use of the bundle approach.

Figure 6.  Forest plot of the rate of CAUTI in ICUs in Türkiye.



Infect Dis Clin Microbiol 2025; 7(1): 17-26

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 25

Ethical Approval: N.A. 

Informed Consent: N.A. 

Peer-review: Externally peer-reviewed

Author Contributions: Concept – Ö.E., B.M., M.A., Ş.K.; Design – 
E.S.A., Ş.M., Z.G., A.A.; Supervision – Ö.E., Ş.K., M.A.; Data Collection 
and/or Processing – Ş.M., Z.G., E.S.A., B.M., A.A.; Analysis and/or 
Interpretation – A.A., Ö.E., B.M.; Literature Review – Z.G., B.M., 
E.S.A., Ş.M.; Writer – Z.G., B.M., Ö.E.; Critical Reviews – B.M., Ö.E., 
M.A., Ş.K.

Conflict of Interest: The authors declare no conflict of interest.

Financial Disclosure: The authors declared that this study has 
received no financial support.

Acknowledgement: This article was prepared within the scope 
of the “Türkiye Infectious Diseases Report” prepared under the 
leadership of Koç University İş Bankası Infectious Diseases Center 
(KUISCID), İstanbul, Türkiye.

1 Türkiye Sağlık Hizmeti İle İlişkili Enfeksiyonları Önleme Pro-
gramı 2019-2024 [Internet]. Ankara: Türkiye Cumhuriyet Sağlık 
Bakanlığı, 2019. [cited January 7, 2024]. Available from: https://
hsgm.saglik.gov.tr/depo/Yayinlarimiz/Programlar/Turkiye_
Saglik_Hizmeti_Ile_Iliskili_Enfeksiyonlari_Onleme_ve_Kon-
trol_Programi.pdf

2 Brennan TA, Leape LL, Laird NM, Hebert L, Localio AR, Law-
thers AG, et al. Incidence of adverse events and negligence in 
hospitalized patients. Results of the Harvard Medical Practice 
Study I. N Engl J Med. 1991;324(6):370-6. [CrossRef]

3 Leape LL, Brennan TA, Laird N, Lawthers AG, Localio AR, Barnes 
BA, et al. The nature of adverse events in hospitalized patients. 
Results of the Harvard Medical Practice Study II. N Engl J Med. 
1991;324(6):377-84. [CrossRef]

4 Haque M, Sartelli M, McKimm J, Abu Bakar M. Health 
care-associated infections - an overview. Infect Drug Resist. 
2018;11:2321-33. [CrossRef]

5 Healthcare-associated infections 2024 [Internet]. Solna: Euro-
pean Centre for Disease Prevention and Control (ECDC). [cited 
January 7, 2024]. Available from: https://www.ecdc.europa.eu/
en/healthcare-associated-infections

6 Allegranzi B, Bagheri Nejad S, Combescure C, Graafmans W, 
Attar H, Donaldson L, et al. Burden of endemic health-care-as-
sociated infection in developing countries: systematic review 
and meta-analysis. Lancet. 2011;377(9761):228-41. [CrossRef]

7 Rosenthal VD, Al-Abdely HM, El-Kholy AA, AlKhawaja SAA, 
Leblebicioglu H, Mehta Y, et al; Remaining authors. Interna-
tional Nosocomial Infection Control Consortium report, data 
summary of 50 countries for 2010-2015: Device-associated 
module. Am J Infect Control. 2016;44(12):1495-504. [CrossRef]

8 Danasekaran R, Mani G, Annadurai K. Prevention of health-
care-associated infections: protecting patients, saving lives. In-
ternational Journal of Community Medicine and Public Health. 
2014;1(1):67-8. [CrossRef]

9 Vincent JL. Nosocomial infections in adult intensive-care units. 
Lancet. 2003;361(9374):2068-77. [CrossRef]

10 Erdem I, Yıldırım I, Safak B, Karaali R, Erdal B, Ardic E, et al. 
A 5-year surveillance of healthcare-associated infections in a 
university hospital: A retrospective analysis. SAGE Open Med. 
2022;10:20503121221091789. [CrossRef]

11 Durmaz ŞÖ, Coşkun AS. Evaluation of two year experience of 
nosocomial urinary tract infections at the intensive care unit. 
Akd Tıp D. 2020;6(3):341-5.  

12 Aydın FY, Aydın, E. Evaluation of hospital acquired infections in 
the tertiary intensive care unit: a three-year analysis. Health 
Sciences Medicine. 2022;5(1):321-5. [CrossRef]

13 Kaya-Kalem A, Güner R, Kayaaslan B, Hasanoğlu İ. [Invasive 
device-related Infections and standardized infection ratios in 
an training and research hospital intensive care units]. Flora 
2020;25(2):228-35. Turkish. [CrossRef]

14 Balasar B, Uğur Ö, Eroğlu E. Evaluation of healthcare-associ-
ated infections in general intensive care unit in Meram State 
Hospital. EJM. 2022;61(4):602-8. [CrossRef] 

15 Alanlı R, Beşirbellioğlu BA. [Evaluation of hospital-acquired in-
fections in adult patients in intensive care unit: retrospective 
study]. Akd Tıp D. 2023;9(1):37-43. Turkish. [CrossRef] 

16 Karagün BŞ, Akyıldız Ö, Onaç H, Kaya F, Erdemler F, Çetin TÖ, 
et al. [A surveillance of hospital-acquired infections in Adana 
Acıbadem Hospital: one year analysis results]. ACU Sağlık Bili 
Derg. 2020;11(3):478-82. Turkish. 

17 Kaya-Uğur B, Mete AÖ. Evaluation of nosocomial infections in 
reanimation intensive care unit: Analysis of six years surveil-
lance. diclemdj. 2020;47(3):542-9. [CrossRef]

18 Sağlık İstatistikleri Yıllığı 2022 Haber Bülteni [Internet]. Anka-
ra: T.C. Sağlık Bakanlığı Sağlık Bilgi Sistemleri Genel Müdürlüğü 
[cited April 01, 2024]. Available from:  https://sbsgm.saglik.gov.
tr/TR-99904/saglik-istatistikleri-yilligi-2022-haber-bulteni.html 

19 Suetens C, Latour K, Kärki T, Ricchizzi E, Kinross P, Moro ML, et 
al; Healthcare-Associated Infections Prevalence Study Group. 
Prevalence of healthcare-associated infections, estimated in-
cidence and composite antimicrobial resistance index in acute 
care hospitals and long-term care facilities: results from two 
European point prevalence surveys, 2016 to 2017. Euro Surveill. 
2018;23(46):1800516. Erratum in: Euro Surveill. 2018;23(47). 
[CrossRef]

20 WHO launches first ever global report on infection preven-
tion and control, May 6, 2022 [Internet]. Geneva: World Health 
Organization. Available from:  https://www.who.int/news/
item/06-05-2022-who-launches-first-ever-global-report-on-in-
fection-prevention-and-control

REFERENCES

https://hsgm.saglik.gov.tr/depo/Yayinlarimiz/Programlar/Turkiye_Saglik_Hizmeti_Ile_Iliskili_Enfeksiyonlari_Onleme_ve_Kontrol_Programi.pdf
https://hsgm.saglik.gov.tr/depo/Yayinlarimiz/Programlar/Turkiye_Saglik_Hizmeti_Ile_Iliskili_Enfeksiyonlari_Onleme_ve_Kontrol_Programi.pdf
https://hsgm.saglik.gov.tr/depo/Yayinlarimiz/Programlar/Turkiye_Saglik_Hizmeti_Ile_Iliskili_Enfeksiyonlari_Onleme_ve_Kontrol_Programi.pdf
https://hsgm.saglik.gov.tr/depo/Yayinlarimiz/Programlar/Turkiye_Saglik_Hizmeti_Ile_Iliskili_Enfeksiyonlari_Onleme_ve_Kontrol_Programi.pdf
https://doi.org/10.1056/NEJM199102073240604
https://doi.org/10.1056/NEJM199102073240605
https://doi.org/10.2147/IDR.S177247
https://www.ecdc.europa.eu/en/healthcare-associated-infections
https://www.ecdc.europa.eu/en/healthcare-associated-infections
https://doi.org/10.1016/S0140-6736(10)61458-4
https://doi.org/10.1016/j.ajic.2016.08.007
https://doi.org/10.5455/2394-6040.ijcmph20141114
https://doi.org/10.1016/S0140-6736(03)13644-6
https://doi.org/10.1177/20503121221091789
https://doi.org/10.32322/jhsm.1037607
https://doi.org/10.5578/flora.68835
https://doi.org/10.19161/etd.1209450
https://doi.org/10.53394/akd.980548
https://doi.org/10.5798/dicletip.799633
https://sbsgm.saglik.gov.tr/TR-99904/saglik-istatistikleri-yilligi-2022-haber-bulteni.html
https://sbsgm.saglik.gov.tr/TR-99904/saglik-istatistikleri-yilligi-2022-haber-bulteni.html
https://doi.org/10.2807/1560-7917.ES.2018.23.46.1800516
https://www.who.int/news/item/06-05-2022-who-launches-first-ever-global-report-on-infection-prevention-and-control
https://www.who.int/news/item/06-05-2022-who-launches-first-ever-global-report-on-infection-prevention-and-control
https://www.who.int/news/item/06-05-2022-who-launches-first-ever-global-report-on-infection-prevention-and-control


Healthcare-Associated Infection Rates in Türkiye

Madran B et al. 26

21 Gozel MG, Hekimoglu CH, Gozel EY, Batir E, McLaws ML, Mese 
EA. National Infection Control Program in Turkey: The health-
care associated infection rate experiences over 10 years. Am J 
Infect Control. 2021;49(7):885-92. [CrossRef]

22 Azak E, Sertcelik A, Ersoz G, Celebi G, Eser F, Batirel A, et al; 
THIRG, Turkish Hospital Infection Research Group. Evaluation 
of the implementation of WHO infection prevention and con-
trol core components in Turkish health care facilities: results 
from a WHO infection prevention and control assessment 
framework (IPCAF)-based survey. Antimicrob Resist Infect 
Control. 2023;12(1):11. [CrossRef]

23 Atilla A, Doğanay Z, Kefeli Çelik H, Demirağ MD, S Kiliç S. Cen-
tral line-associated blood stream infections: characteristics 
and risk factors for mortality over a 5.5-year period. Turk J Med 
Sci. 2017;47(2):646-52. [CrossRef] 

24 Ulusal Sağlık Hizmet İlişkili Enfeksiyonlar Sürveyans Ağı 
Özet Raporu 2022 [Internet]. Ankara: T.C. Sağlık Bakanlığı 
Sağlık Halk Sağlığı Genel Müdürlüğü Bulaşıcı Hastalıklar ve 
Erken Uyarı Daire Başkanlığı [cited March 26, 2024]. Avail-
able from:  https://hsgm.saglik.gov.tr/depo/birimler/bulasici-
hastaliklar-ve-erken-uyari-db/Dokumanlar/Raporlar/USHIE-
SA_OZET_RAPORU_2022.pdf

25 Madran B, Kesken Ş, Bakır VO, Ergönül Ö. The Effectiveness of 
bundle applications in the prevention of central line-associ-
ated bloodstream infections: nine years of observation. Infect 
Dis Clin Microbiol. 2022;4(1):40-6. [CrossRef] 

26 Mumtaz H, Saqib M, Khan W, Ismail SM, Sohail H, Muneeb 
M, et al. Ventilator associated pneumonia in intensive care 
unit patients: a systematic review. Ann Med Surg (Lond). 
2023;85(6):2932-9. [CrossRef] 

27 Kharel S, Bist A, Mishra SK. Ventilator-associated pneumonia 
among ICU patients in WHO Southeast Asian region: A sys-
tematic review. PLoS One. 2021;16(3):e0247832. [CrossRef]

28 Fernando SM, Tran A, Cheng W, Klompas M, Kyeremanteng K, 
Mehta S, et al. Diagnosis of ventilator-associated pneumonia 
in critically ill adult patients-a systematic review and me-
ta-analysis. Intensive Care Med. 2020;46(6):1170-9. [CrossRef]

29 Howroyd F, Chacko C, MacDuff A, Gautam N, Pouchet B, Tun-
nicliffe B, et al. Ventilator-associated pneumonia: pathobiolog-
ical heterogeneity and diagnostic challenges. Nat Commun. 
2024;15(1):6447. [CrossRef] 

30 Magill SS, Klompas M, Balk R, Burns SM, Deutschman CS, 
Diekema D, et al. Developing a new, national approach to sur-
veillance for ventilator-associated events: executive summary. 
Clin Infect Dis. 2013;57(12):1742-6. [CrossRef]

31 2022 National and State Healthcare-Associated Infections 
Progress Report, November 2023 [Internet]. Atlanta: Centers 
for Disease Control and Preventation (CDC). [cited April 01, 
2024]. Available from:  https://arpsp.cdc.gov/profile/nation-
al-progress-2022/united-states

32 Owens CD, Stoessel K. Surgical site infections: epidemiology, 
microbiology and prevention. J Hosp Infect. 2008;70 Suppl 2:3-
10. [CrossRef] 

33 Manoukian S, Stewart S, Dancer S, Graves N, Mason H, McFar-
land A, Robertson C, Reilly J. Estimating excess length of stay 
due to healthcare-associated infections: a systematic review 
and meta-analysis of statistical methodology. J Hosp Infect. 
2018;100(2):222-35. [CrossRef]

https://doi.org/10.1016/j.ajic.2020.12.013
https://doi.org/10.1186/s13756-023-01208-0
https://doi.org/10.3906/sag-1511-29
https://hsgm.saglik.gov.tr/depo/birimler/bulasici-hastaliklar-ve-erken-uyari-db/Dokumanlar/Raporlar/USHIESA_OZET_RAPORU_2022.pdf
https://hsgm.saglik.gov.tr/depo/birimler/bulasici-hastaliklar-ve-erken-uyari-db/Dokumanlar/Raporlar/USHIESA_OZET_RAPORU_2022.pdf
https://hsgm.saglik.gov.tr/depo/birimler/bulasici-hastaliklar-ve-erken-uyari-db/Dokumanlar/Raporlar/USHIESA_OZET_RAPORU_2022.pdf
https://doi.org/10.36519/idcm.2022.114
https://doi.org/10.1097/MS9.0000000000000836
https://doi.org/10.1371/journal.pone.0247832
https://doi.org/10.1007/s00134-020-06036-z
https://doi.org/10.1038/s41467-024-50805-z
https://doi.org/10.1093/cid/cit577
https://arpsp.cdc.gov/profile/national-progress-2022/united-states
https://arpsp.cdc.gov/profile/national-progress-2022/united-states
https://doi.org/10.1016/S0195-6701(08)60017-1
https://doi.org/10.1016/j.jhin.2018.06.003

