emBewpnon
YTEIAL SEALIY

MOAITIKEEL « ENILTHMEL « TEXNOAOTIA POLICY ¢ SCIENCES « TECHNOLOGY
TEYXOXL LentépBpios - AeképBpios 2023 Kwb. Evtunou: 2174 Topos 34 e-ISSN: 2623-4785
ISSUE September - December 2023 PCN: 2174 Volume 34 ISSN: 1105-9311

190

Georgios Pappas
Present and Future Infectious Diseases Challenges
for the Greek State and Society

Konstantinos Lykostratis N Kwvotavtivos Aukootpdtns N _
Use of Medical Protocols to Improve A&ionoinon Iatpik 0KOMWV Y1a tn BeAtiwon
t tal Length of Stay and tou Xpovou MMapapovns kai ts Moiétntas

T Care otn NoonAei [

Petros Galanis, Olga Siskou,
e Cost Prediction Model
Patients in ICU

SOCIATION » HHSMA



Ve
\-CC"‘*'&(?}

healthcare quality / noiétnta otnv uyeia

EIAIKO APEPO/ SPECIAL ARTICLE

Use of Medical Protocols to Improve the Hospital

Length of Stay and Quality of Care

A&ionoinon Iatpikav MpwtokdAAwv yia th BeAtiwon tou Xpovou
Napapovis ka tns Moidétntas atn NoonAeia AaBevawv

Konstantinos LYKOSTRATIS
PhD, Deputy Chief Executive Officer,
General Hospital Of Naousa — Imathia, Greece

Kwvotavtivos Aukootpdtns
PhD, Avan. Aioikntns,
leviké Noookopteio Ndougas-HaBias

Corresponding author / YneUBuvos aAAnhoypagias
Konstantinos Lykostratis, e-mail: Lykostratis@gmail.com

ABSTRACT

Improving the quality of patient care includes measures
to reduce hospitalisation time and improve recovery condi-
tions and consequently patient safety during their stay in the
hospital. The most common complications that arise during
the nursing of patients in hospitals, which lead to extended
length of stay, are hospital-acquired infections and throm-
botic events. In our efforts, as the Naousa General Hospital,
to reduce the incidence of these complications, we proceed-
ed to the creation of specialized medical protocols for their
prevention, early diagnosis, and treatment. We recorded
measurements and results of improvements in various cases
and different implementation times of medical protocols and
processed the collected data with specific statistical indica-
tors. Through the statistical analysis of the data recorded, we
found significant benefits and a noticeable improvement in
key performance and quality indicators in the overall condi-
tions of hospitalisation of patients. We conclude that by
applying and utilizing specific medical protocols and moni-
toring their results, we can reduce the incidence of hospital-
acquired infections and thrombosis, thus we achieve to
reduce the average length of stay in our hospital and increase
the overall quality and safety of care. Our findings clearly
indicate that investment of human and financial resources in
the development, evolution, and proper application of pro-
tocols can have multiple benefits, both to patients and hos-
pital organisations.

Keywords: hospitalisation, Hospital Length of Stay,
guidelines, quality, hospital-acquired infections, thrombosis

NEPIAHWH

H Behtiwan tns noidtntas otn voonieia twv aobeviv nepr-
AapBdver pETpa yi1a T PEiON TOU XpOvou Kal yia T Behtiwon
TWV OUVONKWY vOONAEias Kal, KAt ENéKTaon, Ty aopaiela Katd
MV napapovn oto vogokopeio. O1 CUXVOTENES EMMAOKES Nou
npokUntouv Katd tn didpkeia voonieias acBeviv os vooneut-
K@ 16pUpata kan odnyolv otnv NApataon tou EAAXITIoU XpoOvou
Napapovns Tous Ot autd, eival 01 eVOOVOCOKOUEITKES NOTHWEEIS
ka1 ta BpopBwuka engioddia. Zinv npoondBeia pas va neplopi-
GOUHE TN CUXVOTNTA EUPAVIONS TWV EMNAOKWY AUTWMV Ot [EViKo
Noaokopeio Ndouoas, npoxwphoape otn dnpioupyia eEebikeu-
HEVWV 1aTRIKAV NPWTOKOAAWY yia tnv npdAnyn, tnv éykaipn 614-
yvwon Kal thv avupetomaon tous. Kataypdyape PEphaoeis Kal
anotedéopata Behuwaoswy og NoKida neprotatkd kal diagopen-
KOUS XpOVOUS EQAPLOYNS TV 10TPIKMV NPWIOKOAWY Kal €ne-
EEPYAOTNKAUE Ta CUYKEVIPWHEVO OTOIXEID MOU Npoékuyay, HE
OUYKeKPIPEvOUs otauoukous Seiktes. Méoa and t otauoukn
av@iuon twv dedopéviov nou Kataypdgnkav O1aMoTtwWoape
onpavukd o@EAn ka1 aioBntn Bedtiwon twv NOIOUKMV HEIKTWOV
ous ouvolikés ouvBnkes voonAeias aoBevav. Zupnepaivoupls
nws, PE Ty epappoyh Kal aflonoinan GUYKEKPIMEVWY 10TPIKMY
nPWToKOAWY ka1 v napakoAoUBnon twv anoteheopdtwy
TOUS, MMNOPOUE VO PEIDMOCOUKE T CUXVOTNTA EVOOVOOOKOHEID-
K@V AoIMWEEWY Kol BpouBwogwy, PEIWVOVTAS £101 ONHAVTIKA
TOUS HETOUS OpPOUS XpOvwv VoonAsias twv aoBevav, evw tautd-
xpova au€dvoupe OuvONKA Tnv noidIntd kal acpdlea oty
napexépevn gpovtida uyeias. H enévbuon avBpwmvwy Kai oiko-
VOMIK@OV Nopwy ot Béomaon, emkaiponoinan Kai dpuia epappo-
YN NPWIOKOMWY UNopei va €xe1 NOAAnAG oQEAn, 1000 OToUS
aoBeveis 600 ka1 OIN CUVONIKN AEITOUPYIT TOU VOOOKOLIEIOU.

Aé€ars kheidra: voonAeia, bidpkeia voonAeias, npwtokoA-
Aa, noiétnta, evbovoookopegiakes Aoiuwéels, BpouBwoels
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INTRODUCTION

The quality of patient care clearly depends on the con-
ditions of care, such as the cleanliness of hospital rooms,
the courtesy of the staff, and the speed and frequency of
services provided, it is however always inextricably linked
to the time required for the patient to stay hospitalised
until his condition is fully processed, i.e., the time of care.
Important studies have been carried out worldwide, in
search of the "golden ratio", the ideal hospitalization time,
i.e., during which the diagnostic and therapeutic process
can be completed, but without the patient's stay increas-
ing the risk of complications and excessively burdening him
and the Health System itself. This is because even when a
patient receives care in ideal hotel infrastructures and with
the most excellent staff in a hospital, the extension of the
hospitalisation time is a source of stress and discomfort
and a frequent source of complaints. Mainly, however, the
extension of hospitalisation time leads to an increased pos-
sibility of further complications, which can sometimes lead
to a bad outcome. Multi-day hospitalisations, however,
also have consequences for the health system, as they
cause fatigue to the staff, the possibility of human errors
increases, beds are deprived, and the ever-increasing
resource allocation for patients, results often in further
degradation of health services.!

Hospital-acquired infections are responsible for approx-
imately 1000 patient deaths per year? On average, they
occur with a frequency of 9% in Greece, and 6% in Europe,
while in Intensive Care Units (ICUs) it reaches 55%.># In
older patients, infections are the main cause of their dete-
rioration and death during their hospitalisation, as their
already burdened health condition makes them particular-
ly vulnerable to adverse drug reactions.” It has been
observed that especially in post-surgery hospital-acquired
infections, the length of stay can be extended up to 32
days while the mortality rates increase significantly.’ In
addition, there is a need to administer more powerful
antibiotics, increasing the chances of complications and
prolonging patients' hospital stays even longer’” The
extended stay becomes associated with an extended feel-
ing of pain, reduced mobility, patient uncertainty about
their outcome, and chances of returning to the housing
environment familiar to them, and ultimately brings doubt
to the patients regarding the health institution that hospi-
talizes them and its ability to provide quality services.

The prolonged bed rest and reduced mobility that the
stay in the hospital entails, the incidents of fever and dehy-
dration, the repeated catheterisations and venipunctures
alongside the disease itself for which the patient is being
hospitalised often lead to an emergent cause of prolonged
stay and deterioration of hospitalisation, which is none
other than thrombosis. The risk of thrombosis in hospi-
talised patients is 100 times higher compared to the gen-
eral population. In Europe, it is estimated at 3.65%-14.9%
of hospitalised patients.? It affects up to 60% of hospi-
talised patients in surgical clinics and 40% in pathological
ones and is a significant cause of increased mortality and

patient suffering. One in ten deaths during hospitalisation
is due to thrombosis.2 However, up to 70% of those can be
prevented. The fact that the impact of thrombosis varies
significantly from country to country, reflects exactly the
effect that specific measures such as medical protocols and
improved workflows can have in reducing their frequency.
This is a complication that has been particularly studied
during the pandemic, as CoViD-19 infection has been
linked to an increased incidence of thrombosis. Compara-
tive studies with other respiratory infections showed that
similar risk is found in those as well, although in a smaller
proportion, but not negligible, and in particular calculated
at 2.8% for arterial thrombosis (heart attack or stroke) and
5% for venous thrombosis.? We understand now that
thrombosis is almost impossible to eliminate, as many dis-
eases have an inherent thrombogenic effect, such as sepsis,
surgical diseases, or cancer, where the risk of thrombosis
increases by 4.5-6 times.!® However, there are ways to sig-
nificantly reduce the danger. Extensive studies at John Hop-
kins Hospital showed that thrombosis was the 3rd leading
cause of patient deterioration and length of stay. This led
health staff towards the improvement of medical protocols
which involved up to an 85% increase in thromboprophy-
laxis administered measures, resulting in a significant
reduction (67%) of emergent thrombosis incidents.!! 12

AIM

Our purpose was to investigate whether the patient's
length of stay in the hospital affects the quality of her/his
hospitalisation, the ways through which the duration of
hospitalisation could be reduced and, in particular, what
effect the implementation of medical protocols would
have in this direction, in order to immediately achieve the
improvement of the quality of care.

METHODS

By leveraging the literature information on the causes
of prolonged hospitalisation and patient readmissions, but
also by extending and optimizing - in many cases - the
guidelines and protocols established during the CoVid-19
pandemic, we introduced improvements in a systematic
way.

An important catalyst came from the policies of digital
transformation and the digital patient file that are imple-
mented and used in our hospital. The easy and quick access
to the patient's history, the global picture of coexisting
conditions or additional risk factors such as thrombophilia
or immunosuppression, history of previous hospitalisa-
tions, and antibiotic use, enabled us to start antibiotic and
antithrombotic treatment in a timely and appropriate man-
ner, thus reducing the required days of hospitalisation.13
In addition, it contributed to the more synchronized col-
laboration of physicians of various specialties, for the
appropriate handling of complex cases, it facilitated med-
ical staff collaboration and reduced the necessity for inpa-
tient transfers, leading to less disruption of patients and a
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reduction in hospitalisation time.

Above all, however, it contributed to the continuous
evaluation of key performance indicators and identifica-
tion of the necessary improvement actions, leading to a
revision of clinical habits, workflows, and protocols. It was
this very creation and implementation of modern protocols
for dealing with infections, and protocols for administra-
tion of anticoagulation and transfusions that significantly
increased the efficiency of clinical staff decisions and
reduced human errors in medical and nursing operations,
further improving the quality of the care provided. These
protocols include detailed instructions for each case, as
briefly stated below.

A. The hospital-acquired infection protocol is based on
the current legislation (Ministerial Decisions, Health Provi-
sions, Circulars) and International-National guidelines
(Hellenic National Public Health Organization/EODYY,
World Health Organisation/WHO, Centers for Disease Con-
trol and Prevention/CDC). However, emphasis is placed on
4 main pillars:

A.1 HISTORY :

e History of previous hospitalisation, antibiotics adminis-
tered (in the last 3 months), visit or stay in a tertiary hos-
pital in the previous period.

* History of administration of corticoids - immunosup-
pressive treatment

e History of recent surgery

* History of diabetes, heart disease, congenital diseases, etc.
A.2 OBSERVATION :

¢ Cultures (blood, urine, pharyngeal smear, etc.) upon
admission of a patient with fever and during hospitali-
sation until a sterile culture result. Particular emphasis
is placed on the correct way of obtaining cultures of bio-
logical materials and handling samples, to avoid false
negative cultures or contamination.

e Surveillance for surgical wound infections - overview -
blind incision cultures

* Resistant microbes (immediate isolation of the patient)
surveillance for the possible presence of the resistant
strain in other patients - cultures of materials from
patients and surfaces (knobs, bedside tables, etc.)

¢ Monitoring the consumption of antibiotics (especially
sensitive ones such as carbapenems, colimycin), fre-
quency of alternate administration in the same patient,
rates of their combined administration

¢ Inthe event of personnel injury with a used sharp object
or exposure to biological material, immediate incident
reporting, laboratory testing and application of the rel-
evant protocol.

A.3 DISINFECTION-CLEANNESS:

e Control for careful cleaning, and disinfection of hospi-
tal wards and operating rooms. Limiting infections is
mainly achieved by the reverent application of measures
to control their spread, as was seen during the pandemic.
The correct application of antisepsis rules, the careful
washing and disinfection of hands, the correct place-
ment and use of uniforms and masks, and the regular

disinfection of surfaces lead to shorter hospitalisations,
savings from the consumption of strong antibiotics, and,
ultimately, better overall application of resources (mate-
rial and human). Special emphasis was therefore placed
on personal hygiene and on facilitating patients'
hygiene.

e Correct segregation of waste is checked and attention
is paid to sharps and potentially infectious materials.
A.4 PRECAUTION
The physical separation of patients, the placement of

many dividers within clinics, and the spatial isolation of

patients according to disease severity protect not only the
staff but also the other patients from healthcare-associat-
ed infections and prolonged hospitalisations.

B. Regarding transfusions, although reported human
errors were rare in our hospital, the phenomenon of over
transfusion had been observed in several patients. Specifi-
cally, those with chronic conditions and their prolonged
hospitalisation for unnecessary transfusions and the man-
agement required often due to complications from those
transfusions. Thus, we have created a Transfusion Protocol,
based on the current and modern guidelines for the admin-
istration of blood to patients with chronic neoplastic dis-
eases, hematological diseases, or post-surgery, as well as
for the correct pre-transfusion control and the correct man-
agement of any adverse events.

C. To limit the incidence of thrombosis in hospitalised
patients, the experience and knowledge gained from the
CoViD-19 infection and the accompanying high rates of
thrombosis were used in the creation of an analytical
thrombosis protocol. This includes the indications for
administration of anticoagulation as well as its type, dura-
tion, and dose. It contains instructions, both for the
patients of the pathological and surgical fields, as well as
for those cases that will need individualisation in the treat-
ment with specialized instructions from the hospital hema-
tologist, evaluating the bleeding and thrombotic risk of the
patient. Especially for the calculation of the thrombotic
risk and the proper thromboprophylaxis of the patients,
the use of a questionnaire-checklist (Figure 1) was estab-
lished, which directs the patient to declare in detail possi-
ble aggravating factors, individual and family, that may

EVALUATION OF THROMBOTIC RISK

Reason of admission

Medical history of thrombosis
History of thrombophilia

Acqguired risk factors for thrombosis
Family history of thrombosis
Cancer

Decreased mobility

Use of anticoagulants

Obstetric complications

QR0 O 0 Q0 0 2 0

Figure 1: Thrombotic Risk Assessment Questionnaire
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have spread during the reception of the medical history.4

It was taken as granted that the regular re-evaluation and
improvement (where necessary according to collected data
and indicators) of the protocols, but also the training of all
staff are of great importance so that each health profession-
al from his position can not only implement but also control
the correct sequence of actions before a medical practice.!!
All protocols must be taught, updated, supervised, and facil-
itated with advice. The continuous training and updating of
the staff became possible with the modern electronic means
that we have in place for daily use. Furthermore, training and
information are also provided to patients and their compan-
ions with the implementation of a Patient Information Pro-
tocol in our hospital. The rules of hygiene, the avoidance of
overcrowding in the hospital ward, as well as the prudent use
of antibiotics by patients, are communicated to patients with
information brochures and information from health profes-
sionals, with the aim of limiting the spread of infections,
inside and outside the hospital and improving quality in the
health services provided.

RESULTS

The results of the establishment and
implementation of specific protocols are

instructions and self-assessment brought significant
improvements (Table 1).

With regard to blood clots and the overall thrombosis
occurrences, there has been a significant improvement here
as well, thanks to the establishment of specific guidelines.
Specifically, from the 0.65% that the indicator was in 2020
on average, it reached 0.19% in 2022. In fact, the highest
rates of thrombosis during hospitalisation were observed
in the surgical clinic (0.94% in 2020, while in orthopedics it
was 0.77%, and in pathology 0.76%). These observations
confirmed the underestimated thrombotic risks in those
clinics which alongside the increased fear of possible
bleeding on post-surgery patients treated with anti-coagu-
lants, led to insufficient antithrombotic coverage of
patients overall. Those were effectively the departments
with the most important improvements, reaching the rate
of thrombosis during hospitalisation to 0.2% in 2022 (in
orthopedics it respectively decreased to 0.24% and in the
pathology clinic to 0.3%), demonstrating the positive con-
tribution of knowledge and security provided by the pro-
tocols (Table 2 & Chart 1).

Table 1: Percentage of Hospital-acquired infections in Naousa Hospital
from 2020 until the first semester of 2023

considered particularly encouraging. Fol- VEAR Number of patients Hospiiakacquicd || Rercentage of hospital:
lowing the examples of other hospitals, we infections acquired infections

also established additional internal regula- | 2020 5397 146 2,7% |
tions, in addition to traditional medical | 2021 6459 99 1,39% |
protocols, adapted to the experience and | 7022 7289 98 1,34% |
data from our hospital. A bright example | 2023 (first half) 7968 2 0,8% |

to follow is the hematology clinic of the
Laiko General Hospital of Athens, where
the faithful application of additional mea-
sures led within 3 years, according to data

Table 2: Number of thrombotic events during hospitalisation and their
percentage among all hospitalised patients at Naousa Hospital

from the €DC, to the elimination of the YEAR Patients Blood Clots Thrombosis %

carriage of multi-resistant microbes, from 2020 5397 35 0,65%

the 12.3% observed occurrence it was pre- 5032 T255 1A 0,19%

viously, but also to a significant limitation

of hospital-acquired infections.*

The results at the Naousa Hospital are Percentage of thrombotic events per clinic during

derived from the calculation of indicators years 2020 and 2022 in Naousa Hospital

and their statistical analysis. In particu- | ;o0 0,94%

lar, the hospital-acquired infection rate, | o0

which hovered around 3% until 2020, | oso% 0,76% Dili%

showed a gradual decrease, in 2021 it | 070%

was on average 14%, in 2022 1.3%, | %™

while in the first half of 2023, it now E‘i:

reached below 1% and specifically to | ;30 0,24%

0.8%. Equally spectacular was the reduc- | o20%

tion in the antimicrobial resistance index, | o10%

from 17.5% in 2020 to 5.5% in the first [ 20% = 2
Internal medicine Surgery Orthopedic

half of 2023. All this demonstrates the
catalytic effect that the protocols estab-

2020 m2022

lished in order to deal with the pandem-
ic had. The expansion of pre-existing
ones and the evolution of a better mind-
set from staff regarding discipline in

CHART 1: Illustration of the reduction in the incidence of thrombosis in hospitalised patients by clinic.
Specifically, in 2020 in the pathology clinic, 17 cases of thrombosis were recorded during hospitalization
in a total of 2216 patients (0.76%), while in 2022, 7 cases in a total of 2278 patients of the clinic (0.3%).

In the surgical clinic in 2020, 8 out of 843 patients (0.94%), and in 2022, 2 out of 863 patients (0.2%),

while in the orthopedic clinic in 2020, only 7 cases in a total of 905 patients (0.77%)
and 2022, 3 incidents in a total of 1240 clinic patients (0.24%).
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Concerning the institutions’ transfusion policy, although
human error had been almost eliminated in recent years, the
implementation of this protocol helped to save precious
blood, limiting transfusions by approximately 15%, despite
the marked increase in hospitalised patients and performed
surgeries in recent years. It also led to better management of
adverse effects, avoidance of unnecessary suffering, and pro-
longation of patient hospitalisation, but also early diagnosis
of cases of transfusion-induced immunomodulation in
patients who were frequently transfused and the continua-
tion of their transfusions with greater safety (Chart 2).

by >50%," leading to significant restriction of patient
readmissions.'®

The unprecedented difficulties faced by the health sys-
tem during the CoViD-19 pandemic have been a spring-
board for significant changes and improvements on many
levels. The establishment of protocols for the treatment
of infections and the control of their in-hospital spread,
the more accurate assessment of thrombotic risk, and the
need for anticoagulants during hospitalisation, are only
some of the positive steps taken. The fact that many of
the complications during hospitalisation can be prevent-
ed, demonstrates the value of establish-

Total amount of blood units that were used
in Naousa Hospital in years 2020 and 2022

2022

2020

900 950 1000 1050 1100

1147

ing and monitoring indicators, as well as
the need for implementation and timely
modification of protocols. The ultimate
goal of these is to improve the quality of
hospitalisation and reduce unnecessary
costs.

CONCLUSION

A hospital's investment in the cre-
ation, implementation, and observation
of the results of medical protocol appli-
cation is proving highly rewarding, as it

can lead to a significant reduction in

1150 1200

Chart 2: Reduction of donated blood units at the Naoussa Hospital in the last 3 years, which in per-
centage terms corresponds to a saving of approximately 15% of total collected blood units (From
1147 they decreased to 983 donated per year, a difference equal to 164 blood units=14.3 %.

The result of all the above was the overall reduction in
the hospitalisation time of patients, from approximately 4
days in 2020 to an average of less than 3 (2.69), which is
considered ideal hospitalization time in several clinics.

DISCUSSION

We easily find that the factors that lead to an extension
of the patient's hospitalisation time largely coincide with
the same ones that lead to an increase in morbidity and
mortality during the stay in the nursing structure. A rate of
10.8% of hospitalised patients will develop a complication
during hospitalization, which in turn will lead to a longer
hospital stay, while in at least half of these cases, the com-
plications could have been prevented. The resulting costs
are prohibitive for national health systems, as they lead to
a reduction in available health credits (in Australia the cost
is estimated at 4.7 billion, and in the UK at 1 billion per
year).! This cost is multiplied when we take into account
the increasing fatigue of the staff and what has been
observed in recent years as an increased tendency of hos-
pital staff to resign from the public health sector.

The literature study showed that the main causes of
prolonged hospitalisation time include hospital-acquired
infections, social reasons, and thrombotic events.!
Although most of the time social problems, such as the lack
of a family environment for home care, are insurmountable
or at least cannot be solved by the healthcare provider,
other factors can be prevented and are indeed prevented

EmBewpnon YTEIAZ « Zentépppios - Aexépppios 2023 - TOMOE 3

complications during patient hospitaliza-
tion, a reduction in hospital length of
stay, and an improvement in the health
services provided. The safety of the
patient, the avoidance of iatrogenic complications, and the
reduction of their discomfort and suffering must be the
main concern of nursing structures since they constitute
basic conditions for improving the quality of health care
provision which must thrive to be patient-centric.
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