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Percutaneous exposures among health care
workers in a Greek tertiary hospital

OBJECTIVE Percutaneous exposures (PCE) constitute a major occupational
health problem for health care workers (HCW). Data on the incidence rate of
PCE from Greek hospitals are sparse. The epidemiology of PCE was investi-
gated in a tertiary care general hospital in Greece and compared with data
from other countries. METHOD A cohort study was conducted, with prospec-
tive collection of data on all PCEs reported in two years in a 950-bed tertiary
care general hospital. A standardized data collection form was used in face
to face interviews with the HCW who reported each incident. RESULTS A total
of 374 PCEs were recorded, giving an incidence rate of 23.1 per 100 occupied
beds per year. The highest rate was recorded among nursing students, 25.5
per 100 full time equivalents (FTEs) per year. The incidence rate of PCE was
significantly higher in medical than in surgical wards. The most common cir-
cumstances associated with a PCE were inappropriate sharps disposal (18.7%)
and recapping (17.9%). In 29% of the PCEs the exposed HCW was injured by a
needle inappropriately handled or disposed of by another person. CONCLU-
SIONS The incidence of PCEs in the study hospital is high in comparison to
reports from other Greek hospitals and international documentation. Obvious
causative factors are lack of education in safety issues, limited use of safety
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or needleless devices, high workload and understaffing.

Percutaneous exposure (PCE) to blood or body fluids
is a major occupational health problem for health care
workers (HCW)." Such exposures carry the potential for
transmission of blood-borne pathogens from the patient
to the HCW and are associated with substantial direct and
indirect cost.?* The US Centers for Disease Control (CDC)
have estimated that approximately 385,000 PCE occur in
US hospitals each year.” In the UK National Health System
(NHS), needlestick injuries, the most common form of
percutaneous exposure, represent the second most com-
monly reported adverse incident (17%).°

As some of these exposure incidents are avoidable,
prevention of such incidents is crucial.® Several preventive
strategies have been tried, ranging from educational inter-
ventions to specifically designed devices which minimize
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the risk of injury. In the US legislation has been introduced
which requires that health care facilities use safer devices
and maintain a log of percutaneous injuries by contaminated
sharps.” Unfortunately, PCEs are generally underreported,
which is an obstacle in designing and implementing pre-
ventive strategies.?

Data on the incidence rate of PCE from Greece are
sparse. Of the two published studies from Greece one
dates from 1999° and the other included only a small
sample of exposures.’®

The objective of the present study was to describe the
epidemiology of PCE in a tertiary care general hospital
in Greece. As most Greek hospitals lack an occupational
health department, and the training of HCWSs regarding
safety issues is only occasional, it was hypothesized that
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PCE incidence would be high, and that this study might
be a useful basis for the introduction of appropriate pre-
vention policies.

MATERIAL AND METHOD

An observational cohort study was conducted, with prospec-
tive data collection over a period of two years. It took place in
the “Evangelismos” Hospital, Athens, from 1 July 2008 to 30 June
2010. The “Evangelismos” Hospital is a 950-bed tertiary care gen-
eral hospital, the largest in Greece and one of the busiest. Some
departments are affiliated with the University of Athens Medical
School, specifically the intensive care unit (ICU), neurosurgery,
and maxillofacial surgery. The hospital employs approximately
800 physicians and more than 1,000 nurses.

Standard definitions were used for PCE and for risk-posing
body fluids.”"" HCWs were categorized into physicians, registered
nurses, nursing students and trainees, cleaning staff and other
staff. Professional experience for each HCW was categorized as
<1 year, 1-5 years, 6-10 years and >10 years. The time that the
incident occurred was recorded according to the shift, i.e.,, morn-
ing (7 am to 3 pm), evening (3 pm to 11 pm) and night (11 pm to
7 am). The location of the incident was described as emergency
department, operating room, ICU, surgical wards, medical wards,
laboratories and other sites (e.g., waste/laundry).

Since 2008, the infection control (IC) team has been pro-
spectively collecting data on every exposure (percutaneous and
mucocutaneous) as part of a protocol regarding the management
of such incidents based on the guidelines of the European Centers
for Disease Control (ECDC) and the CDC.’?"* The data collection
form includes detailed information about the HCW who suffered
the exposure, the time, place and conditions under which the
exposure occurred, and the status of the HCW and of the source
patient regarding HBV, HCV and HIV. The management of the
incident was also documented. The data were collected by the
IC nurse in a face to face interview with the HCW, immediately
or the next working day after the exposure incident. The paper
data collection form was signed by both the IC nurse and the
HCW and the data were subsequently entered on a spreadsheet
(Excel, Microsoft). The original data in the forms were indepen-
dently cross-checked with the data in the spreadsheet by two
of the investigators. After each exposure first aid measures were
taken, according to guidelines. If the source patient was known,
his or her record was reviewed for evidence of HBV, HCV or HIV
infection. Subsequently, both the HCW and the source patient
were tested for HBV [HBV surface antigen (HBsAg) and antibody
(anti-HBs) and anti-core antibody (anti-HBc)], HCV (HCV antibody)
and HIV (HIV antibody and p24 antigen combined). All tests were
performed in the Transfusion Department of the hospital, using
the standard operating procedures for testing individual samples.
These samples were given priority over routine samples, so that
results were available on the same day, or the next morning when
the incident occurred during the evening or night shift. Subse-
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quent management, including risk assessment, was performed
according to guidelines and with the involvement of an infectious
diseases specialist physician.’? Unvaccinated HCWs who sustained
PCE from seronegative patients were encouraged to initiate HBV
vaccination. The follow-up period was six months.

For benchmarking the results were compared with data from
a large registry of sharps injuries, the EPINet, which is maintained
by the International Healthcare Worker Safety Centre, University of
Virginia, USA (http://www.healthsystem.virginia.edu/pub/ epinet/
about_epinet.html), and with data from the Massachusetts Sharps
Injury Surveillance System of the Massachusetts Department of
Public Health (http://www.mass.gov/eohhs/gov/departments/
dph/programs/health-stats/ohsp/sharps/) and publications from
various different countries.

As the study analyzes self-reported exposure incidents, there
will probably be a bias towards underestimation because of
under-reporting.

Incident rates of PCE were calculated as the number of expo-
sures per 100 full time equivalents (FTE) per year, as the number
of exposures per 100 occupied beds per year, and as the number
of exposures per 10,000 patient-days.’* For each variable analyzed,
only exposure incidents for which the relevant data were complete
were taken into account. Frequencies and rates were compared
using x? and Fisher’s exact test. For all statistical calculations Stat-
Direct v. 2.7.2 (StatsDirect Ltd, Altrincham, UK) was used.

The study was approved by the institutional Scientific Council
(Document 711, 25.10.2010), which, according to the Greek Law,
also serves as a Research Ethics Committee. The reporting of the
present study conforms with the STROBE statement.’”®

RESULTS

In the 2-year period from 1 July 2008 to 30 June 2010,
374 PCE incidents were recorded. During this period the
hospital employees included 820 physician FTE per year,
1,052 registered nursing staff FTE per year, 100 nursing
student FTE per year and 255 cleaning staff FTE per year.
The total number of patient days for the whole study pe-
riod was 592,534, while the average number of occupied
beds was 810.

The total incidence rate of PCE was 8.4 per 100 FTEs
per year, or 23.1 per 100 occupied beds per year, or 6.3 per
10,000 patient-days. Table 1 presents the incidence rates
for the study period by professional group.

Comparisons of PCE rates per 100 FTEs per year across
professional categories revealed that nursing students had
a significantly higher rate than all other categories, while
cleaning staff had significantly lower rates. The rates were
the same in physicians and registered nurses (tab. 1).

Table 2 presents data on the timing and location of the



720

M. SAMARKOS et al

Table 1. Incident rates of percutaneous exposure (PCE) by professional category over 2 years (confidence interval in brackets).

Physicians Nurses Students Cleaning staff Total
n=135 n=163 n=51 n=22
PCEs/100 FTEs/year 8.2 7.7 255 43 8.4
(6.7-9.7) (6.6-9.0) (19.0-33.6) (2.7-9.3) (7.6-9.3)
PCEs/100 occupied beds/year 83 10.0 3.1 14 23.1
(7.0-9.9) (8.6-11.7) (2.3-4.1) (0.9-2.1) (20.1-25.5)
PCEs/10,000 patient-days 23 2.8 0.9 04 6.3
(1.9-2.7) (2.3-3.2) (0.6-1.1) (0.2-0.6) (5.7-7.0)

FTE: Full time equivalent

exposure and associated circumstances. The incidence rate
of PCEs in medical wards was 11.5 per 100 occupied beds
per year (95% Cl: 9.4-14.1) while in surgical wards was 7.3
per 100 occupied beds per year (95% Cl: 5.6-9.5), a differ-
ence which was statistically significant (two sided Fisher’s
exact test, p<0.007). The most common circumstances
associated with a PCE were inappropriate sharps disposal
and recapping. Only 59% of the PCEs occurred during the

Table 2. Percutaneous exposure (PCE) incident characteristics (n=374).

Hospital location where exposure occurred Number
of incidents
(%)
Medical wards 99 (26.5)
Surgical wards 53(14.2)
Emergency department 45(12.0)
Intensive care unit (ICU) 51(13.6)
Operating theatre 81(21.7)
Laboratories 14 (3.7)
Other 31(8.3)
Timing of exposure
Intravenous/arterial/intrathecal catheter placement 56 (15.0)
Subcutaneous injection 19(5.13)
Arterial or venous blood sampling 53(14.2)
Fingerstick glucose testing 29(7.8)
Recapping needle 67 (17.9)
Injecting blood to collection tube 10(2.7)
Using sharp device (non-hollow needle, scalpel, etc.) 65 (17.4)
Inappropriate sharps disposal 70(18.7)
Other/Unknown 5(1.3)
Shift during which exposure occurred (n=373)
Morning shift 240 (64.3)
Evening shift 118 (31.6)
Night shift 15 (4.0)

use of a device. The remaining PCEs either occurred after
the use of a device (e.g., recapping) or were not associated
with the use of a device (e.g., injury by sharp disposed in
non-sharps container) (see tab. 2).

In the study period 309 HCWs were involved in 374
exposures. Of these, 106 (34.3%) were physicians, 133 (43%)
were registered nurses staff, 51 (16.2%) were nursing stu-
dents, 17 (5.5%) were cleaning staff and 4 (1%) were other
members of the staff. A number of HCWs were involved
in more than one incident: 50 (16.2%) were involved in
two, 14 (4.5%) in three and one (<1%) in four incidents.
In 40.9% of repeat incidents, the involved HCW had less
than one year of professional experience.

Of the 309 exposed HCWs, 246 (79.6%) had been immu-
nized against HBV, 39 (12.6%) had not been immunized, 15
(4.8%) had not been immunized but proved to be immune
to HBV, while 6 (1.9%) had not yet completed immunization
at the time of the exposure. At baseline, one of the HCWs
was HBsAg(+) and anti-e(+) and one was HCV(+). No data
were available for 3 HCWs.

In 268 (72.4%) cases of PCE, the HCW was using gloves,
in 38 (10.3%) wearing double gloves while in 64 (17.3%)
not using any protective measures. Among the HCWs not
using gloves, the activities most frequently associated with
exposure incidents were recapping (32.8%), vascular catheter
placement (23.4%) and fingerstick glucose testing (12.5%).

The source patients were known in 348 (93%) PCEs,
and of these 16 (4.6%) were HBsAg(+), 30 (8.6%) were
anti-HCV(+), and 5 (1.4%) were HIV(+). In 341 (91.2%) of the
PCEs there was no intervention, except testing the source
patient and the HCW either because the source patient was
not infectious or the HCW had been immunized.

In 33 (10.7%) HCWs vaccination against HBV was
initiated or continued or a booster dose was given. In 6
of these, HBV immune globulin was administered in con-
junction with immunization. Of the 5 HCWs exposed to
HIV(+) source patients, 2 refused prophylactic antiretroviral
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therapy. No transmission of any of the above pathogens
(HBV, HCV, HIV) via PCE has been documented so far in
the study population.

Although this study used a data collection form dif-
ferent from that used in the EPINet registry, several fields
were common to the two forms, and therefore a com-
parison of findings was made (tab. 3). It is apparent that
the “Evangelismos” Hospital documented a significantly
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higher proportion of PCE among nursing students and
in the clinical laboratory and the ICUs, and a significantly
lower proportion in the operating and recovery rooms.
PCEs were also more common in this study during blood
sampling, vascular catheter placement, fingerstick glucose
measurements and needle recapping. The EPINet hospitals
recorded a higher proportion of PCE among the nursing
staff, in the operating rooms, during injections and after
use of a device (tab. 3).

Table 3. Comparison of characteristics of percutaneous exposure incidents (PCEs) in the “Evangelismos” Hospital with EPINet documentation.

“Evangelismos” Hospital EPINet*

n % n % p value
Professional group 371 1,375
Pysicians 135 36.4 505 36.7 NS
Nursing staff 163 43.9 814 59.2 <0.0001
Nursing students 51 13.7 9 0.7 <0.0001
Housekeepers 22 5.9 47 34 0.03
Hospital location 343 1,680
Patient’s rooms 152 443 592 352 NS
Operating/recovery rooms 81 23.6 750 44.6 <0.0001
Clinical laboratory 14 4.1 25 1.5 0.007
Emergency department 45 13.1 159 9.5 NS
Intensive care units 51 14.9 154 9.2 0.012
Source patient identifiable 374 2,076
Yes 348 93.0 1,960 94.4 NS
No/Unknown 26 7.0 116 5.6
Contaminated device 374 2,070
Yes 280 74.9 1,893 91.4 <0.0001
No/Unknown 94 25.1 177 8.6
Injured was original user 374 2,032
Yes 260 69.5 1,352 66.5 NS
No/Unknown 114 30.5 680 335
Purpose of the device 222 1,639
Injection, intramuscular or subcutaneous 19 8.6 545 333 <0.0001
Blood sampling 53 239 298 18.2 0.04
Suturing, cutting, etc. 65 29.3 673 41.1 0.0007
Vascular catheter placement 56 252 98 6.0 <0.0001
Fingerstick glucose measurement 29 13.1 25 1.5 <0.0001
Timing of injury 360 1,749
During use of device 213 59.2 1,137 65.0 0.04
While recapping a needle 67 18.6 68 39 <0.0001
Device left inappropriately 70 194 236 13.5 0.004
After use before disposal 10 2.8 308 17.6 <0.0001

* EPINet: Exposure prevention information network (available at: http://www.healthsystem. virginia.edu/ pub/epinet/about_epinet.html)

NS: Non significant
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DISCUSSION

In this study, a high incidence of PCE was recorded
in a large tertiary hospital in Greece. The overall hospital
rate for PCE was 23.1 per 100 occupied beds, compared
with that reported from Massachusetts Sharps Injuries
Surveillance for hospitals with >300 beds which was 25.2
per 100 occupied beds,’® and that of EPINet hospitals
which was 20.6.”7

Two earlier studies on PCE in Greek hospitals have been
published. The first was published in 1999 and reported
284 PCEs over a 6 year period,” while the second, published
in 2007 reported 71 PCEs over a 29 month period.”” The
incidence rate of PCE in the present study was 8.4 per 100
FTEs per year in comparison to 2.4 and 2.1 per 100 FTEs per
year in the previous studies from Greece. The first study,
however, was conducted in 1990-1996, when healthcare
workers had not been made fully aware of the concept of
occupational safety and the perceived risk from a needlestick
injury was low. As a result of this, underreporting could
have been more widespread than it is now. The second
study is recent, however it was undertaken in a hospital
which operates outside the Greek NHS and in which as
most of the admissions are elective, bed occupancy rates
and workload, factors which influence adversely PCE in-
cidence rates, are generally lower than in acute care NHS
hospitals, such as the hospital in this study.

In terms of professional category, in this study the PCE
rate for physicians was 8.2 per 100 FTEs per year, while the
respective rate in a study from UK was 7.0,’% in an Australian
hospital 10.3,’? and in a French national surveillance study
2.2 A large Italian registry reported rates of between 1.3
and 11.8 among physicians, depending on the specialty.?’
The respective rate for registered nurses was 7.7 in this
study, 8.8 in an Australian study,”” 7.0 in France,®* and
between 3.7 and 14.1 in the Italian registry.?’

Compared with the EPINet registry, a significantly
higher proportion of PCEs occurred in nursing students in
this study, while in registered nurses the proportion was
significantly lower. The proportion of PCEs occurring in
physicians was similar to the EPINet data (tab. 3).

Inappropriate sharps disposal and needle recapping
were the two most common circumstances associated with
PCE. A low proportion of PCEs were reported in the operat-
ing and recovery rooms in comparison with EPINet data.

The major limitation in this study is the lack of data
on the magnitude of underreporting, which could result
in underestimation of the incidence of PCEs. It can be as-
sumed that in the study hospital underreporting would be
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frequent, as HCWs have not been systematically trained
in the various infection control procedures and protocols,
and a culture of safety is not actively promoted. For this
reason also, comparison of PCE rates among hospitals
needs to be undertaken cautiously, as underreporting is
a powerful confounder, strongly affecting the accuracy of
data.?? Another limitation is the short observation period
(two years), which does not allow for meaningful observa-
tions regarding trends. On the other hand, the data were
collected prospectively, following a standardized protocol
in a face to face interview with the HCW involved in each
PCE incident, resulting in a dataset of high quality with
<3% missing values per variable.

There are several possible reasons for the high rate of
PCE recorded in the study hospital. Firstly, as there is no
occupational health department, no formal training of
HCW:s in occupational health and safety issues is provided.
HCWs receive no induction training in these issues when
first employed, and the only form of safety training is in
the format of short didactic sessions organized by the
Infection Control Unit on an ad hoc basis.

Secondly, the use of safety or needleless devices is
very limited, and thirdly, there are organizational issues
such as a high workload and understaffing, especially of
registered nurses. The relevant literature suggests that
a heavy workload, as expressed by the bed occupancy
rate, is associated with higher rates of adverse events, and
needlestick injuries in particular.?*?* Overall occupancy
rates (in six month intervals) in the study hospital dur-
ing the study period ranged from 83% to 87%, but the
medical wards recorded very high bed occupancy (97%)
while the surgical wards had lower rates (74%). This study
documented PCE rates significantly higher in medical than
in surgical wards, but it should be noted that there is no
information on whether more procedures are performed
on medical or surgical wards. Apart from bed occupancy
rates, the activity index for the nursing staff was also high
in this hospital.?® Staffing levels are low in the hospital, as
in most wards other than the ICU the nurse to patient ratio
during the morning shift ranges between 1:8 and 1:12,
with even less nurses during the evening and night shifts.

Of particular concern is the extremely high rate of PCE
among nursing students in this study. This could be ex-
plained by the fact that, because of nursing staff shortages,
students perform various tasks without proper supervision.
Similarly, high rates of PCE were also observed among
HCWs with <1 year of experience, regardless of profes-
sional group. Unfortunately, data regarding the years of
professional experience of the non-exposed HCWs were
not available for comparison.
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The circumstances surrounding the exposure incidents
are also of interest as the most frequent were device recap-
ping and inappropriate disposal. This resulted in a relatively
high percentage of incidents were the HCW who suffered
the PCE was not the person who had used the sharp device.
Injuries incurred during recapping comprised 17.9% of all
PCE, while in the EPINet registry recapping accounted only
for 3% of PCEs. Since these exposure incidents are totally
avoidable, the necessity for better education of HCWs in
sharps handling cannot be underestimated.

The study hospital is the largest in Greece and it oper-
ates as both an acute care hospital and a referral center.
As a result the general workload and the numbers of
procedures, operations, etc., performed are higher than in
most Greek hospitals. The study data cannot therefore be
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generalized to represent other Greek hospitals, but they
illustrate the need for safety training of HCWs in Greece.

In conclusion, a relatively high incidence of PCE has been
documented in a large tertiary general hospital in Athens,
in comparison to reports from large PCE registries. Taking
into account possible underreporting, the real incidence
could be even higher. Obvious causative factors are limited
use of safety or needleless devices, inadequate education in
safety issues, high workload and understaffing. It was also
noted that a significant percentage of PCEs were avoid-
able, since they occurred during needle recapping or after
inappropriate sharps disposal. These findings underscore
the need for better, systematic education of Greek HCWs
in safety issues.
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TKOMOX O1 Si1adeppikég ekOEoeLG amoTeAOVV peiova EMAYYEAUATIKO KivOUVO Yla TO UYEIOVOUIKO TIPOCWTTIKO. QOTO-

00, Ta 5eSOPEVA OXETIKA PE TNV ETTMTWON TWV SIASEPUIKWY EKOECEWV OTA EAANVIKA VOOOKOMEIQ Eival EAAXIOTA. 2TV

mapoloa PENETN TTEPLypAPEeTal N emdnuioAoyia Twv SladepKwy eKOEcewv o€ £va TPITOBAOUIO YEVIKO VOOOKOUEIO

otnv EAN\ada kal cuykpivovtal ta dedopéva pe ekeiva AAwV xwpwv. YAIKO-MEOOAOX MpoKeITal Yia A HEAETN

KOOPTNG UE TIPOOTTTIKF) CUAANOYH SEO0UEVWV Yia ONEC TIG S1aOEPUIKES EKOETELG TTOU avaAPEPONKAV, O €va VOOOKOMEIO

950 KAlVWV o€ TTEpiodo SVo eTwV. H cUANOYH Twv SeS0UEVWY TIPAYUATOTIOINONKE PE TIDOOWTTIKEG OUVEVTEVEELG TOU

UYELOVOUIKOU TIDOCWTTIKOU TIOU AVEPEPE TO TEICOSI0 €KBEONC UE TN XPrion TpoTturiomolnpévou evtunou. AMOTE-

NEXZMATA Kataypd@nkav 374 emeloodia €ékBeong. H cLUVOAIKN emimTtwon Twv Sladepuikwy ekB€cewyv rtav 23,1 avd

100 KATEINNUUEVEG KAIVEG avd £€ToG. H upnAdTEPN emimtwon Kataypd@nke otoug omoudaoTtég NoonAeuTiknG (25,5

avd 100 povadeg 1ooSUvapoU TTARPOUG ATTacXOANonG avd £10¢). H ouxvotnta tTwv enelcodiwv €ékBeong NTav onua-

VTIKA HEYOAUTEPN OTIG TTAOOANOYIKEG KAIVIKEG O OCUYKPION IE TIG XELPOUPYIKEG KAVIKEG. Ol CUXVOTEPEG OUVONKEG TTOU

odnyouvoav og €kBeon NTav N AavOacouévn amdéppiPn alXNEWY AVTIKEIMEVWYV (18,7%) Kal N €k VEoL KAALUYN TNG BENS-

vag (17,9%). € mocooTd 29% TwV eMEICOSiWV €KOEONG O LYEIOVOUIKOG EKTEDNKE aTTO AlXINEO AVTIKEIMEVO, TO OTTOI0

XEPIOTNKE 1 amépppe Aavbaopéva Kamolog AAo¢. EYMIMEPAIMATA H smnintwon twv S1adepuikwyv eKOEcEwV O0TO

VOOOKOUEIO TTOU HEAETHONKE NTAV UPYNAK] O CUYKPLON ILE TIPONYOUMEVEG AVAPOPEG ATTO AANA EAANVIKA VOCOKOMEIQ,

aAAd kal o ouykplon pe S1ebvr dedopéva. Ot mpoaveig attieg eival n ENAeldn ekmaidevong os Bépata ac@AlEelag,

N TTEPLOPIOUEVN XPION CUCKEVWYV ACPAAELAG, O UPNAOG POPTOG EPYATIAG KAL N UTTOOTEAEXWON OE UYEIOVOULKO TIPO-

OWTTIKO TWV EAANVIKWYV VOCOKOMEIWV.
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