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Abstract. Disclosure of the announcement rate of occupational exposure to blood and other biological 

fluids and the compliance rate for post exposure prophylaxis and monitoring measures among 

employees of the Regional Institute of Gastroenterology-Hepatology ”Prof. Dr. Octavian Fodor” 

Cluj-Napoca. A prospective study was conducted between 2011-2016. All the hospital employees were 

included in the study. Descriptive analysis of reported cases of exposure to biological products was 

performed. Considering the number of employees and professional categories throughout the years of 

study, there was reported a very small number of accidents due to biological sample exposure, 

compared to statistical data. We have assessed the compliance of the exposed medical staff to post-

exposure monitoring protocol, which was very low.  
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1.Introduction 
This study is part of a PhD research with the title of ”The study of production conditions and the 

predisposing factors in the accident with exposure to biological products of healthcare personnel”.  The 

HCW could be exposed to blood and other biological products from the assisted patients during 

performing their professional activity. These occupational exposures should be reported in order to 

apply the post-exposure prophylaxis, necessary to minimize the transmission risk for bloodborne 

pathogens like hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus 

(HIV). Our first assumption was the existence of a sub-reporting among the health care workers 

(HCW) of different occupational exposure to blood and other biological products. A low compliance 

for post-exposure prophylaxis measures was also observed [1-3]. Moreover, these undesirable events 

should advocate for the employers to implement the use of sharp objects (needles, scalpels) fitted with 

a protective system [6, 9]. 

Our second assumption was the fact that the anti-hepatitis B vaccine offers protection (protective 

level of antibodies ≥10 mIU/mL) to ≥90% of those vaccinated.    

 

2.Materials and methods 
The study was conducted for a period of 6 years, between 2011-2016 and led to the database 

fulfillment of the Health Care Associated Infections Prevention and Control Department in ”Prof. Dr 

Octavian  Fodor ”Regional  Institute  of  Gastroenterology - Hepatology, Cluj - Napoca, Romania  

(universitary tertiary hospital with 410 beds, a mean of 17700 hospital admissions per year and a mean 

of 856 employees per year). The data was collected in a prospective longitudinal way by recording 
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 them in the „Register of accidental occupational exposure to biological products”, completed based 

on chronological reporting of the exposure events by the employees of the medical unit. The study 

includes two parts.  

In the first part of the study the recorded and processed data were: the profile of the department, the 

time of the day when the event occurred, the occupational category (doctor, nurse, housekeeping 

personnel etc), the age, gender, the vaccine status for hepatitis B of the injured HCW (healthcare 

worker), the production mechanism and the medical maneuvre involved in the occurrence of the 

accident, the patient carrier state regarding HBV, HCV, HIV and submission to postexposure tests, 

when appropriate. 

A postexposure monitoring protocol was established according to effective legislation and 

guidelines [7]. In the case of a positive source for HBV, HCV or HIV the recommendations included 

the testing of the person who reported the accident at 6 weeks, 3 and 6 months post-exposure for the 

incriminated virus, or stopping the follow up if the source was negative. If the source was unknown, 

standard precautions were applied, considering the source possibly infected with all the three viruses. 

The second part of the investigation was a comparative study based on two groups of subjects. In 

the first group were selected 16 subjects, the inclusion criteria being a positive or unknown source of 

HBV or a complete history of anti-hepatitis B vaccination (confirmed) or having an uncertain 

vaccination (declarative only). An arbitrary control group of 17 subjects was randomly selected from 

those with complete or uncertain vaccine history, but with negative HBV exposure. A quantitative 

testing of HBs post-vaccine antibodies (HBsAb) and a comparison of the percentage of individuals 

with protective titre (≥ 10mUI/ML) in the two groups, but also with data provided by the World Health 

Organization was suggested for both groups. [20]   

The data base establishment and data processing has been completed using Excel 2010 program. In 

the first part of the study, data analysis was performed by statistical and mathematical methods 

(calculation of frequencies, averages). In the second part of the study, the Chi-square association test 

(2x2) was used. 

 

3.Results and discussions 
In the sanitary unit under study, 107 cases of exposure to blood or biological products were 

reported and recorded between 2011-2016 (Figure 1.). 

 

 
 

Figure 1. Yearly distribution of newly recorded cases 

 

Analysis of these data by occupational categories, acknowledged (revealed) that nurses reported 

most frequently the presence of exposure. Laboratory staff with higher education level (biologists, 

chemists), did not report any occupational exposure. Students reported only four accidental exposures 

during the study period. The data are presented in table 1. 
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Table 1. The number of exposures registered by occupational category, 

 related to the number of employees in 2011-2016 
 Occupational category Medical 

doctors, 

Consultants 

Resident 

doctors 

Biologists, 

chemists, 

physicists 

Nurse, 

technicians, 

kinetotherapists 

Caregivers, 

housekeepers, 

stretcher-

bearers 

Total Students 

2011 Number of employees 70 432 11 251 141 905 Variable 

Reported occupational 

exposures 

1 1 0 6 0 8 0 

% of people who reported 
an accident  

1,42 0,23 0 2,39 0 0,88 Variable 

2012 Number of employees 70 401 11 242 179 903 Variable 

Reported occupational 

exposures 

0 1 0 12 1 14 3 

% of people who reported 

an accident 

0 0,24 0 4,95 0,55 1,55 Variable 

2013 Number of employees 75 315 11 244 175 820 Variable 

Reported occupational 
exposures 

0 8 0 12 2 22 0 

% of people who reported 

an accident 

0 2,53 0 4,91 1,14 2,68 Variable 

2014 Number of employees 73 220 13 273 190 769 Variable 

Reported occupational 
exposures 

0 7 0 9 2 18 1 

% of people who reported 

an accident 

0 3,18 0 3,29 1,05 2,34 Variable 

2015 Number of employees 77 219 13 273 198 780 Variable 

Reported occupational 

exposures 

1 8 0 7 1 17 0 

% of people who reported 
an accident 

1,29 3,65 0 2,56 0,50 2,17 Variable 

2016 Number of employees 78 329 13 334 205 959 Variable 

Reported occupational 

exposures 

1 7 0 14 2 24 0 

% of people who reported 
an accident 

1,28 2,12 0 4,19 0,97 2,50 Variable 

 

Analyzing the distribution of cases by department, it was found that surgery departments reported 

the most occupational exposures, followed by intensive care units and the medical departments (Figure 

2). 

 

 
 

Figure 2. The burden of occupational exposures according 

to hospital departments in 2011-2016 

 

Depending on age, the 25-29 years of age group reported 34% of the exposures, followed by 30-34, 

35-39 and 40-44 years of age groups (with 19, 18 and 17% respectively). It should be acknowledged 

that during the study period no occupational exposures to blood and other biological products was 

reported for the age group under 20 years or over 60 years of age.  
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The analysis of gender distribution revealed a predominance of female gender of 88,97% in the 

report of these events.  

Of the employees who reported exposure to biological products (107 cases), only 52% stated they 

had a complete anti-hepatitis B vaccination strategy (Figure 3). 

 

 
 

Figure 3. The vaccine status of the health care workers who 

 reported an accidental exposure to biological products 

 

Depending on the existence of an emergency situation at the time of the accident, 11 employees out 

of 107 said they had worked under pressure of an emergency event. Of those registered, 4 reported 

they had failed to perform the recommended post-exposure care. None of these (4 subjects) stated that 

exposure was due to emergency care of patients. 

Most of the reported accidents were due to puncture with sharps (88 cases, i.e. 82,24% of all cases) 

and 10,28% were due to biological fluids projection. 

The most commonly reported maneuvers as involved in the accidental exposures were blood 

harvesting in 26,17% of the cases, medical waste handling and i.v. (intravenous) treatment (in 9,35%), 

and the insertion of a vascular catheter (peripheral or central) accounted for 8,41% of cases (table 2). 

 

Table  2. The maneuvers that contributed to accidental exposures to blood and biological fluids 

Maneuver 

Number 

of 

reported 

accidents 

% of total 

reported 

accidents 

Maneuver 

Number of 

reported 

accidents 

% of total 

reported 

accidents 

Blood harvesting 28 26,17 Slicing anatomical parts 2 1,87 

Medical waste handling 10 9,35 Wound care 2 1,87 

Intravenous treatment 10 9,35 Housekeeping 1 0,93 

Insertion of vascular catheters 9 8,41 Blood group determination 1 0,93 

Removal of vascular catheters 6 5,61 Agitated patient care 1 0,93 

Reorganizing the working 

place 
6 5,60 Suture needle handling 1 0,93 

Needle recap 5 4,67 Trocar handling 1 0,93 

Surgery 4 3,74 
Measurement of intra-abdominal 

pressure 
1 0,93 

Sharp object pick-up after use 4 3,74 Paracentesis 1 0,93 

Surgical suture 4 3,74 Serum pipetting 1 0,93 

Upper endoscopy 2 1,87 Preparing the medication 1 0,93 

Handling biopsy piece 2 1,87 Unknown 2 1,87 

Endoscope processing 2 1,87 Total 107 100,00 

 

Of the total number of exposures, in 83 cases wearing protective gloves would have been indicated. 

Only 80% of those exposed have respected the wearing gloves recommendation, at the accidental 

occupational exposure to biological products. In 13 situations it would have been advisable to wear the 

protective mask / protective glasses; only 61% of the exposed were using this additional protective 

measures. 

In 15% of exposures, it was not possible to identify the source patient from whom the biologic 

product originated or the sharp device involved in the occupational accident was used. This situation 
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required the follow up of the exposed persons for all the three viruses (HBV, HCV, HIV), according to 

the effective standard precautions, legislation, methodology and protocols.  

The carrier/infected status of the patients was established for all identified sources, in the majority 

of cases the status was negative for all the three viruses of interest (Figure  4). 

 

 
 

Figure 4. Serological status of the potentially  

infectious source 

 

All injured employees (107 cases) were screened immediately after exposure and no carrier 

existing case was detected (HBV, HCV, HIV).  

The compliance to post-exposure monitoring protocol of the exposed medical staff was assessed. 

Of 46 exposed persons, where the source was positive for at least one of the three viruses or the source 

was unidentifiable, only 23,91% have participated in all post-exposure monitoring tests; 19,57% 

omitted the first or second test, but came to the last examination; 17,39% abandoned post-exposure 

tests after the first or second presentation and 39,13% did not show up to any re-evaluation. 

For those who followed the post-exposure monitoring strategy completely or who followed the 

plan only partially, but with a presentation at the last test, there was no case of seroconversion. 

In the second part of the study, in group 1, out of 16 originally included persons (vaccinated or 

possibly vaccinated against hepatitis B and who were exposed to biological products from HBV 

infected patients) in 3 cases it was not possible to determine the antibody titre due to lack of reagents, 

so they remained 13 in the group. By comparing them with the control group of 17 cases (vaccinated 

or possibly vaccinated against hepatitis B and who were exposed to biological products from patients 

free of HBV infection), the results of the Chi-square (2x2) test shows that there is no association 

between exposure to biological products and the presence of a protective titre (χ2 (1, 30)=1.086, p = 

0.297). 

During the study, the distribution of the number of accidental exposures per year was variable, with 

a slight increasing tendency as a result of the annual training of the staff employed in the facility [4]. 

However, there is a under-reporting if we compare the number of 107 exposures per 6 years with the 

average number of employees per year. A study in Saudi Arabia on a comparable number of 

employees recorded 326 exposures in 7 years. [12] 

Of the professional categories, nurses reported the most exposures, in 2011 2,39%, and in 2012 

4,95% of them reported an accident. Nurses represented a higher percentage in reporting accidental 

exposures in other similar studies [10-12]. This professional category is followed by resident doctors 

who reported the highest exposure rate - 3,65%,  in 2015. Laboratory staff with higher education 

(biologists, chemists), although they are handling biological products, reported no accidental exposure. 

Considering that the sanitary unit under study is a teaching clinic where the practical works 

(internships) of the students of the Faculty of General Medicine, of the Faculty of Nurses and of the 

various post-secondary health schools are held, the number of students is variable annually and for 

different periods of the same year, we have mentioned in the study a variable number of subjects. It 

should be specified that although they are not part of the stable staff of the hospital, they are required 
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to adhere to all protocols and medical care procedures and good practice recommendations valid in the 

sanitary unit. The small number of students who have declared an exposure to a biological product can 

be  explained by the fact that in the medical unit where the study was conducted the students in the 

fourth and the fifth year attend more theoretical and less practical activities, so that they do less 

medical maneuvers requiring the use of sharp, cutting medical devices.  

The results of our study are discordant with those from a study in Korea, where 56,7% of fourth-

year students reported accidental exposure to biological products [2], or another study in Peru, where 

among  sixth-year students who were asked to respond to a questionnaire, 85% recognized accidental 

exposure to biological products over the past year [8]. 

If in Cluj County during the period 2008-2012 most of the exposures were reported on the medical 

sections, at „Octavian Fodor Regional Institute of Gastroenterology-Hepatology” between 2011-2016, 

the surgical departments had a higher share, but were less registered in the operating rooms and the 

emergency unit [10]. 

Both in this study and in the one conducted by the same author in 2014 in Cluj County [10] or the 

one in Bosnia and Herzegovina [11], female gender prevailed. The fact that the high share of reports of 

accidental exposure to blood and other biological products was held by female gender is explained by 

the specificity of health care (nurses, caregivers and housekeeping personnel), female gender being 

predominant in the choice and the practice of these activities.  

In the health unit where the study was conducted, the vaccine coverage with three doses of anti-

hepatitis B vaccine of healthcare workers who reported occupational exposure to biological products, 

is only 52%, although the World Health Organization recommendation, which locates the health care 

workers in risk category, indicates the vaccination of all those working in the medical field [20]. In our 

study, the vaccine coverage is comparable to that in Cluj County, 54% [10] or Mangalore, India, 

57,1% [13], but lower than the data from a study conducted in 120 Chinese hospitals, were the 

percentage of vaccinated employees with three doses was 60% [16].  

In our study, as in a study in the United States [9], stinging exposure was the most common, and 

the most frequent incriminated maneuvers were blood harvesting, handling of medical stinging-cutting 

waste, administration of injectable treatment and vascular catheter assembly. 

After testing the source patient, the HBV carriage was half of the one found in the study conducted 

in Saudi Arabia, but 26% higher for HCV in the same study [12]. More frequent cases   

with positive HCV sources can be explained by the highest chronic HCV infection rate [17], but 

also by the hepatology profile of the medical unit where this study was conducted, the addressability of 

patients with chronic hepatitis being different from other types of sanitary units. 

At positive source exposure for at least one of the viruses, or where the source was unidentifiable 

(46 cases), the share of individuals who followed the complete post exposure testing program was very 

low, only 29,91%. 39,13% of the subjects did not show up to any subsequent testing, although they 

were notified of the test schedule and were also notified by phone call at the due date. 

The highest non testing or abandonment of ongoing testing was for auxiliary staff (caregivers and 

housekeeping personnel). The lowest compliance with the post exposure monitoring protocol for this 

staff category could also be explained by the low level of health education and understanding the 

prophylactic actions that are specific to the health zone where they work.  

For resident doctors, low compliance may be due to the fact that they have training modules in 

different departments/specialities, often in different medical units and returning for testing in the unit 

where they were exposed is more difficult. 

When comparing the two groups under study, there was no association between exposure to 

biological products and the presence of an HBs antibody titre. The HBs Ab protective titre at the tested 

staff (30 cases), with a complete history of vaccination, was 79% lower protector than in a tertiary 

hospital in India, where the presence of protective antibodies was 96,5% [18] or in a healthcare 

workers group studied in Sri Lanka, where protection was 90.1% [19] In our study, a proof of history 
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vaccination against hepatitis B was not required in exposed individuals, with the possibility that some 

people may misread and in fact have not been vaccinated. 

 

4.Conclusions 

The health care workers included in the study underreport accidental exposures to biological 

products and also  cooperation to track a possible seroconversion is low. There is a need for sustained 

awareness of the importance of the risk of transmitting pathogens from the patient to medical staff, 

actions to be carried out locally in healthcare facilities and through national information campaigns.     

The hepatitis B vaccine coverage among medical staff is below ideal level. Is essential for the 

employer to provide the necessary hepatitis B vaccine doses when an unvaccinated person is 

employed.  

The implementation of the use of as many sharp devices fitted with protective systems must be the 

concern of each sanitary unit. 
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