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ORIGINAL ARTICLE

Percutaneous injuries among healthcare workers at a general hospital

Ibak Gönen, Mehmet Faruk Geyik

Düzce University, Faculty of Medicine, Department of Infectious Diseases, Düzce, Türkiye

ABSTRACT

Objectives: Percutaneous injuries (PCIs) remain a common incident among healthcare workers (HCWs) despite the in-
troduction of safety programs. The aim of this study was to assess the PCIs, required precautions, and applications after 
the injuries among healthcare workers in a small general hospital.

Materials and methods: We assessed the occurrence of PCIs at a General Hospital (EGH) from January 2007 to Novem-
ber 2010. During this period, all injury cases among HCWs were reported to the Infection Control Committee (ICC) using 
percutaneous injury notification form. The injury notification forms were evaluated retrospectively.

Results: Totally 275 health personnel were working in our hospital, 36 healthy workers have been exposed to PCIs 
during this period. The incidence of PCIs was 2,9/10000 in 2007, 3,1/10000 in 2008, 3,8/10000 in 2009 and 3,9/10000 
patient-days in 2010. Injured staff were recorded as, 16 nurses (44%), 12 cleaning staffs (34%), and eight (22%) doctors. 
The device leading to damage was most frequently the needle-channel. Ten sources (27%) were detected positive for 
hepatitis B virus (HBV), four (11%) for hepatitis C virus (HCV), and two (5%) for Crimean-Congo hemorrhagic fever virus 
(CCHFV). No case of seroconversion has been recognized for any of the above mentioned infections.

Conclusions: Percutaneous injuries remain to occur among HCWs. Since some the sources were infected, the health 
personnel are endangered for infections due to PCIs. The health personnel should presume that all patients are in-
fected, and thus should work following universal precautions to avoid complications about the PCIs. J Microbiol Infect 
Dis 2011;1(1):26-30.
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Bir devlet hastanesi sağlık çalışanlarında perkütan yaralanmalar

ÖZET

Amaç: Güvenlik programlarının devreye girmesine rağmen sağlık çalışanları arasında hala perkutanöz yaralanmalar 
yaygın olarak görülmektedir. Bu çalışmada, küçük bir devlet hastanesi sağlık çalışanlarında meydana gelen perkütan 
yaralanmaların değerlendirilmesi, alınacak önlemler ve yaralanma sonrası uygulanacak işlemlerin değerlendirilmesi 
amaçlanmıştır.

Gereç ve yöntem: Bir Devlet Hastanesi’nde Ocak 2007 ile Kasım 2010 arasında görülen perkutanöz yaralanmaları de-
ğerlendirdik. BU dönemde sağlık personeli arasında görülen tüm perkutanöz yaralanmalar ilgili formlar ile Enfeksiyon 
Kontrol Kkomitesi’ne bildirildi. BU çalışmada Perkutanöz yaralanma formları retrospektif olarak incelendi.

Bulgular: Hastanede toplam 275 sağlık personeli çalışmakta olup, bu süre zarfında 36 (%13) personelde perkütan 
yaralanma maydana geldi. Perkutanöz yaralanma sıklığı 2007, 2008,i 2009 ve 2010 yılları için sırasıyla 10,000 hasta-
gün’de 2.9, 3.1, 3.8 ve 3.9 olarak saptandı. Yaralananların 16’sı (% 44) hemşire, 12’si (%34) temizlik personeli, sekizi (%22) 
ise doktordur. Yaralanmaya en sık neden olan alet kanallı iğnelerdir. Kaynakların on tanesinde hepatit B virüsü (HBV), 
dördünde hepatit C virüsü (HCV), iki kaynakta ise Kırım-Kongo kanamalı ateşi virüsü (KKKAV) pozitifliği tespit edilmiştir. 
Hiçbir sağlık personelinde adı geçen infeksiyonlar için serokonversiyon gelişmedi.

Sonuç: Perkutan yaralanmalar sağlık çalışanlarında hala yaygın olarak görülmektedir. Kaynakların bazısının enfekte 
olması, sağlık çalışanlarının perkütanöz yaralanmalar neticesinde bulaşan enfeksiyonlar açısından büyük risk altında 
olduğunu göstermektedir. Sağlık çalışanları tüm hastaları enfekte kabul edip evrensel önlemlere uyarak çalışmalı ve 
yaralanmalardan korunmak için evrensel önlemlere uymalıdırlar.

Anahtar Kelimeler: Perkütan yaralanma, sağlık çalışanları, genel devlet hastanesi
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INTRODUCTION

Healthcare workers (HCWs) may be exposed to 
various infectious agents while practicing their 
profession especially in case of percutaneous 
injuries (PCIs). The infectious agents may be 
transmitted via the respiration-droplet route and 
contact or the parenteral route. While parenteral 
transmission commonly occurs as a result of nee-
dle stick and sharp injuries, the contact of the skin 
and mucosa with impaired integrity to the infected 
material may also occasionally lead to transmis-
sion. Any microorganism present in the blood 
may be transmitted to the injured person via this 
route. To date, more than 20 agents transmit-
ted through such injuries have been reported.1,2 
However, the most significant agents include the 
hepatitis B virus (HBV), hepatitis C virus (HCV) 
and the human immunodeficiency virus (HIV) 
due to their potential to result in systemic infec-
tion and become chronic.3 Crimean-Congo Hem-
orrhagic fever (CCHFV), a virus that has started 
to be more commonly observed in our country in 
recent years, may be included in this category 
when considering Turkey due to the fact that it 
may lead to fatal infections.

The application of universal precautions 
(UP) has been shown to reduce the number of 
PCIs and related infections. In many countries, 
the use of protective measures is now mandatory 
for HCWs with a potential for occupational risk. 
According to new safety rules, all hospitals have 
to have an occupational management program. 
Some studies have reported that the risk of oc-
cupational PCIs from blood-borne pathogens is 
a serious problem for Turkish HCWs. It is well 
acknowledged that the effectiveness of these 
programs depends on the compliance and adher-
ence to UP standards by hospital management 
and HCWs. On the other hand, the data about the 
incidence of PCIs in hospitals could be helpful to 
understand exact situation in Turkey. This study 
aims to evaluate occurrence of PCI episodes in 
a small hospital.

MATERIALS AND METHODS

This study was performed at Erbaa General Hos-
pital between 2007 and 2010. Erbaa General 
Hospital is a 150-bed hospital providing service 
with 275 HCWs. As of 2010 December, the work 
distribution is as follows: 36 physicians, 152 nurs-

es-midwifes, health officers and emergency med-
ical technicians, 22 laboratory-x-ray technicians, 
and 65 cleaning staff from a private company. The 
hospital has an infection control program which 
runs by the Infection Control Committee (ICC). 
The committee started a follow-up program to 
monitor PCIs among HCWs in the beginning of 
2007. All PCIs were reported to the ICC during 
the study period. These forms included data on 
the patient’s name, surname, gender, occupa-
tion, department of employment, the instrument 
causing the percutaneous injury, the activity dur-
ing which the injury occurred, the type of contact, 
the serologic status of the contacting HCWs, the 
serologic status if the source is known, the report-
ing period of the contact and whether prophylaxis 
was administered after the contact.
In a retrospective approach, the injury follow-up 
forms between 2007 and 2010 were retrospec-
tively evaluated. The incidence of PCIs was cal-
culated that the number of incidence was accept-
ed as numerator and the 10,000-patient-day.

RESULTS

Between 2007 and 2010, 36 cases of percuta-
neous injuries were reported to the ICC. The 
evaluation of these individuals exposed to con-
tact through their occupation revealed that 16 
(44%) contacts occurred in nurses, 12 (34%) in 
the cleaning staff, and 8 (22%) in the physicians. 
Six (38%) of the 16 nurses were working in the 
surgical divisions; six (38%) were working in the 
internal departments while four (25%) were work-
ing in the emergency room. All eight (100%) of 
the physicians exposed to percutaneous injury 
were working in the surgical departments. The 
source was detected in 24 (67%) of the 36 con-
tacts; 10 patients (%27) were detected to have 
positive HBsAg, four patients (11%) were detect-
ed to have positive anti-HCV, and two patients 
(5%) were observed to be under monitoring due 
to CCHF. Positive HIV was not detected in any 
of the sources. The type of injury, distribution by 
staff, and the activity during which the injury oc-
curred are summarized in Table 1 and Table 2.

The incidence of percutaneous injuries was 
2,9/10000 in 2007, 3,1/10000 in 2008, 3,8/10000 
in 2009 and 3,9/10000 patient-days in 2010.

While 22 of the healthcare workers exposed 
to percutaneous injuries immediately presented 
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to the infection control physician or nurse follow-
ing the injury, 14 healthcare workers presented 
within the first 24 hours after the injury.

Table 1. Features of percutaneous injuries.

Cause of percutaneous injury The occupational groups

Doctor Nurse Cleaning
 staff Total

Channel needles (syringes,
 catheters, etc.) 0 16 12 28

Ducted medical device (the tip
 of a scalpel, suture needle) 8 0 0 8

Total 8 16 12 36

Table 2. The activities during the percutaneous injuries.

The activity during which the injury occurred Number (%)

During the end of the sheath off the needle 7 (19)

During opening the vascular access 4 (11)

During blood collection 3 (8)

During after the procedure the materials collection 2 (5)

During suturing 8 (22)

During garbage collection 12 (33)

Total 36

Four healthcare workers, who were non-vac-
cinated or detected to have inadequate antibody 
response to HBV based on laboratory investiga-
tions, were administered hepatitis B immunoglob-
ulin (if the source HBsAg was positive) at a dose 
of 0.06 ml/kg and a hepatitis B vaccination within 
the first 24 hours, and exhibited no complications 
during follow-up. None of the four healthcare 
workers exposed to HCV containing blood devel-
oped HCV infection on follow-up. One of the two 
healthcare workers exposed to CCHF positive 
blood was administered prophylaxis with ribavirin 
at a dose of 4 x 500 mg while the other was not. 
None of them developed CCHF. In cases where 
the source was not detected, the employees were 
monitored for HBV, HCV and HIV infection with 
no emergent complications.

DISCUSSION

Present study demonstrated that a considerable 
portion of healthcare workers are exposed to per-
cutaneous injuries while practicing their profes-

sion. The World Health Organization reports that 
three million healthcare providers are exposed 
to blood-borne infections annually. As a result of 
this exposure, it has been estimated that annu-
ally 16,000 healthcare workers will develop HCV, 
66,000 will develop HBV, and 1000 will develop 
HIV.4 The type of injury, the type of instrument 
causing the injury, the presence of blood on the 
instrument, the diameter of the needle lumen, the 
viral load of the source and the immune status 
of the host are involved in the transmission of 
infection to healthcare providers following per-
cutaneous contact. In cases of percutaneous in-
juries, the risk of transmission of the infectious 
agent is higher compared to contact with the 
mucous membrane. In cases of injury with instru-
ments such as lancets and suture needles, the 
amount of inoculum is small while injuries from lu-
men needles and catheters involve an increased 
amount of inoculum and transmission risk.5 Al-
though it may vary depending on the viral load of 
the source, the mean risk of transmission follow-
ing percutaneous contact is 6-30%, 3-10% and 
0.3% for HBV, HCV and HIV, respectively.6 This 
rate is reported to be 33% for CCHF.

In this study, percutaneous injuries most com-
monly occurred in nurses. Yildirim et al reported 
the highest rate of injury among the nurses in 
their study where they investigated 44 percutane-
ous contacts.7 In a study by Merih et al, the rate 
of contact was highest among the cleaning staff.8 
A cross-sectional study involving 860 nurses re-
ported that 62.7% of the nurses had experienced 
at least one needle stick and sharp injuries within 
the previous three months.9 Various other stud-
ies also demonstrated that nurses most com-
monly sustained percutaneous injuries.10 In this 
study, the injuries occurred during closure of the 
needle cap (19%), vascular access (11%), and 
blood sampling (8%) among nurses. In the case 
of the physicians, all injuries occurred during su-
turing (22%), while the cleaning staff sustained 
injuries during garbage collection (33%). A study 
investigating 200 percutaneous injuries reported 
that 31.7% of the injuries occurred during sutur-
ing, 21.6% during surgery, 13.8% during blood 
sampling, 13.4% during vascular access, 13.2% 
during injection and 6.3% during closure of the 
needle cap.11 A study by Altiok et al reported that 
the nurses sustained injuries most commonly dur-
ing blood sampling, vascular access and closure 
of the needle cap.12 Gucuk et al reported that the 
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nurses sustained injuries most commonly during 
breaking of the ampoules and that only 7.5% of 
the injuries occurred during closure of the needle 
cap.13 There are various studies demonstrating 
that the physicians sustained injuries during su-
turing, as is the case in this study.12-14 The type 
of injury sustained by the cleaning staff was ob-
served to be similar to that reported in the other 
studies.8 It is important for the injured healthcare 
staff to present to the infection control physician 
or nurse without delay so that in turn prophylac-
tic treatment can be initiated without delay. This 
study revealed that the 22 injuries (61%) occur-
ring during working hours were immediately re-
ported while 14 injuries (39%) occurring during 
shift hours were reported within 24 hours. While 
instructions on the procedures to be performed 
in case of percutaneous injury together with the 
24-hour contact person data exist, the healthcare 
staff was not aware of these instructions, reveal-
ing the necessity to focus on these procedures 
during periodic trainings. Early initiation of the im-
munoglobulin administration to be performed in 
case of HBsAg positive blood contact and of the 
antiretroviral prophylaxis in case of HIV positive 
blood contact is important with respect to efficacy. 
In this study, among the patients on whom instru-
ments that caused the injury were used, 10 (28%) 
were detected to have positive HBsAg and four 
(11%) were detected to have positive anti-HCV. 
A multi-center study reported an infected source 
rate of 28% in percutaneous injuries and HVC, 
HBV, HIV and multi viral factors were detected re-
spectively in 63%, 13%, 11% and 13% of these.15 
A study by Yildirim et al reported that 10 of the 
sources were HBsAg positive and 10 were HCV 
positive in 44 cases of contact.7 The fact that a 
vast majority of the sources are infected suggests 
that these injuries are reported only in cases 
where the sources are considered to carry a high 
risk. In this study, 36 percutaneous contacts were 
reported over a four-year period; Yıldırım et al re-
ported 44 contacts while Merih et al reported 57 
percutaneous contacts in their study over a three 
year period.7,8 Yet, the cross-sectional study has 
demonstrated that a majority of healthcare pro-
viders are exposed to percutaneous injuries. In a 
study by Kisioglu involving 450 healthcare staff, 
the incidence of needle stick and sharp injuries 
was reported to be 36.2% within the previous one 
year.16 In another study involving 1025 nurses, 
67.2% of the nurses were reported to have sus-

tained needle stick and sharp injuries within the 
previous three months.9 In the study by Altıok et 
al involving 956 healthcare workers, they report-
ed that 79.1% of the healthcare workers were ex-
posed to percutaneous injury at some time in their 
professional life.12 Considering these studies, it is 
a fact that a majority of these contacts are not 
reported and recorded.17,18 A study also reported 
that a vast majority of the percutaneous injuries in 
their subjects were not reported, and established 
a reporting rate of 51% for nurses and a report-
ing rate of 6% for the physicians.19 In the case 
of percutaneous injury, the site of contact should 
first be thoroughly washed with water and soap. 
In case of contact with the eyes, the eyes should 
be rinsed with saline, and the nose and the mouth 
thoroughly washed with water. The follow-up and 
the procedures should be performed following 
the exposure according to guidelines.7,20,21

In needle stick and sharp injuries, the most 
significant and effective procedure is that which 
is aimed at preventing these injuries. The activi-
ties of the hospital infection control committees 
are important. Health cards should be created 
for all workers, and the appropriate vaccinations 
administered and monitored. In addition, the 
whole staff, including the cleaning staff, should 
receive periodic training for percutaneous inju-
ries. Twenty-four-hour contact persons whom the 
staff can reach in case of such exposure should 
be determined, and the necessary follow-up and 
treatments administered without delay. Relevant 
instructions should be established and submitted 
to all the departments.

In conclusion, we believe that the best meth-
od with which to minimize percutaneous injuries 
and secondary complications is for healthcare 
workers to consider all patients as infected indi-
viduals and practice accordingly, following global 
measures.
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