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Abstract: Background: Healthcare Associated Infections (HAIs) represent a crucial issue in health and
patient safety management due to the persistent nature, economic impact and possible preventability of
the phenomenon. Compensation claims for damages resulting from HAI could provide insights that can
improve the understanding of suboptimal steps in the therapeutic process, enable an estimate of costs re-
lated to infectious complications, and guide the development of planning tools for implementation of the
quality of care.

Objective: This paper analyzes all the HAI claims received at the Umberto I General Hospital of Rome
across a five-year period with the aim of outlining a methodological approach to the litigation manage-
ment and of characterizing the economic impact of infections on health facilities resources.

Method: All claims received during the study period have been classified according to the International
Classification for Patient Safety (ICPS) system. Subsequently, claims related to Healthcare Associated
Infections were evaluated through an innovative tool for determination of the risk of loss, the Advanced

Loss Eventuality Assessment (ALEA) score.

ARTICLE HISTORY Results: The results obtained demonstrate the relevance of a correct management of HAI claims in the admin-

istration of a health care system. Specifically, the cases examined during the study highlighted the significant

impact of infectious diseases of a nosocomial nature in terms of frequency and economic exposure.
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10.2174/1389201020666190408095050  Article Highlights Box: Healthcare-Associated Infections represent an essential element to consider in
the management of health facilities.

e Many studies highlight the economic burden of Healthcare-Associated Infections in health policies.

e Litigation management represents a useful resource in the prevention of Healthcare Associated Infec-
tions.

e Appropriate clinical risk management policies in the field of Healthcare-Associated Infections allow
the implementation of preventive measures, the reduction of the incidence of the phenomenon and the
quality of care.

o The costs of Healthcare-Associated Infections can be limited through a systematic methodological ap-
proach based on Advanced Loss Eventuality Assessment and technical estimate of the value of each case.

o The application of a standardized system would be desirable in any health facility despite the potential
methodological, technical, behavioral and financial issues.
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ty and safety of care, the goal of facilitating access and the
obligation to manage increasing healthcare costs [1-4].

Healthcare-Associated Infections represent the most fre-
quent adverse events during hospitalization and constitute an
important health problem due to prolonged hospital stays,
increased long-term disability and death, selection of antibi-
otic-resistant microorganisms. and the financial burden on
health systems [5, 6]. According to the definition developed
by the World Health Organization, a HAI can be described
as “An infection occurring in a patient during the process of
care in a hospital or other health-care facility which was not
present or incubating at the time of admission. This includes
infections acquired in the hospital, but appearing after dis-
charge, and also occupational infections among the staff of
the facility” [7].

Although HAIs represent a frequent adverse event in the
health sector, the true incidence of the phenomenon at a
global level remains unknown because in most countries
there are no surveillance systems for nosocomial infections
[8]. According to the European Centre for Disease Preven-
tion and Control (ECDC), over 3.2 million patients through-
out the European Union have at least one HAI following
hospitalization with a total of 37,000 deaths as a direct con-
sequence of infection [9, 10].

An increasing amount of evidence is demonstrating that
HAISs represent a unique opportunity to save lives and ration-
alize costs for all professionals involved in implementing the
quality of care [11-13]. In particular, various scientific con-
tributions make assessments on the cost-effectiveness of a
wide variety of interventions for the prevention and control
of nosocomial infections. However, many studies provide
evidence of poor quality and hardly applicable to different
health systems. For these reasons, a standardization process
of the definitions and the operating procedures appears nec-
essary to make the prevention of Healthcare-Associated In-
fections achievable even in contexts where currently the re-
sources are limited.

Compensation claims for damages resulting from HAI
provide insights that improve the understanding of subopti-
mal steps in the therapeutic process, enable an estimate of
costs related to infectious complications, and guide the de-
velopment of planning tools for the amelioration of care
safety [14-18].

The present study is based on the analysis of litigation of
a high-income hospital such as the Umberto I general hospi-
tal in Rome. In particular, the authors carried out a study on
HAI claims with the aim of outlining a methodological ap-
proach to the litigation management and of characterizing
the economic impact of infections on health facilities re-
sources [19].

The proposed approach is based on an integrated evalua-
tion of HAI claims by determining the risk of loss and tech-
nical estimates. Regarding the first task, it has been created a
scoring system based on objective parameters evaluable from
the medico-legal point of view, the Advanced Loss Eventual-
ity Assessment (ALEA). For the determination of the tech-
nical estimates, it has instead adopted a systematic procedure
based on common evaluation systems of personal impair-
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ment in order to quantify the claim reserves on current liabil-
ities for claims reported but not yet settled.

2. MATERIALS AND METHODS

The study was conducted through the analysis of data on
the activity carried out by the Claims Assessment Committee
of Umberto I General Hospital in Rome from January 2013
to December 2017. All claims received during the study pe-
riod have been classified according to the (ICPS) system by
incident type and patient outcome. Subsequently, claims
related to Healthcare Associated Infections were selected and
a medico-legal assessment was carried out to identify the
inadequacies of the care path.

The risk of loss was determined using the Advanced Loss
Eventuality Assessment (ALEA) score, an evaluation tool
designed specifically for HAI (Fig. 1). This scoring system is
based on the analysis of 14 items represented by:

e Annual definition of objectives for risk manage-
ment (score 1);

e  Procedures for reporting and managing near misses,
sentinel events and adverse events (score 1);

e  Procedures for notification of detection of alert or-
ganisms (score 1);

e  Procedures for environmental disinfection (score 1);
e  Guidelines for hospital isolation measures (score 1);

e  Guidelines for the correct use of antiseptics and dis-
infectants (score 1);

e  Guidelines for perioperative antibiotic prophylaxis
(score 1);

e Additional procedures for the prevention of HAI
relevant to the specific case (score 1);

e  Quality of the medical record (score 2);
e  Asepsis indicators (score 2);

e Antibiotic therapy (score 2);

o Infectivological consulting (score 2);

e Control, surveillance, and prevention activities
through the HAI Committee (score 2);

e Demonstration of the application of adequate pre-
ventive measures in the specific case (score 5).

For each of the items, failure to satisfy the requirement
results in a score of 0. Loss eventuality was stratified accord-
ing to the score obtained in three risk categories consisting of
high risk (score < 12), medium risk (score 12-18) and low
risk (score > 18).

A further analysis was performed in order to determine a
technical estimate of the value of each case (Fig. 2). This
task was carried out through a preliminary distinction be-
tween cases in which there were permanent impairment and
cases in which death occurred. In cases of permanent im-
pairment, the value of the claim has been quantified on the
basis of a tabular system for the evaluation of the outcomes.
In cases of damage from parental loss, the estimate was in-
stead determined through an algorithm based on the age of
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Advanced Loss Eventuality Assessment (ALEA)

Item Inadequate Adequate
Annual definition of objectives for risk management 0 1
Quality of the medical record 0 2
Asepsis indicators 0 2
Appropriateness antibiotic therapy 0 2
Infectivological consulting 0 2
Procedures for reporting and managing near misses, sentinel events and adverse events 0 1
Procedures for notification of detection of alert organisms 0 1
Procedures for enviromental disinfection 0 1
Guidelines for hospital isolation measures 0 1
Guidelines for the correct use of antiseptics and disinfectants 0 1
Guidelines for perioperative antibiotic prophylaxis 0 1
Additional procedures for the prevention of Healthcare Associated Infections relevant to the specific case 0 1
Control, surveillance and prevention activities through the Committee for Healthcare Associated Infections 0 2
Demonstration of the application of adequate preventive measures in the specific case 0 5
High risk Medium risk Low risk
0-11 12-18 19-23

Fig. (1). Advanced loss eventuality assessment score.

the victim, on the age of the relative, the degree of kinship
and cohabitation with the victim.

3. RESULTS

The Umberto I general hospital counts on 1,200 beds for
a total of 38,000 annual hospitalizations, 27,000 Day Hospi-
tal admissions and 2,303,046 outpatient accesses.

The study involved the analysis of 686 claims reported
from January 2013 to December 2017.

With reference to the general claims, HAI claims showed
an increase both in absolute and relative terms, from 12 of
167 (7.2%) in 2013 to 16 of 124 (12.9%) in 2017 (Fig. 3).

Following the classification by incident type and patient
outcome according to the ICPS system, it was possible to
identify 71 cases (10.3%) of Healthcare Associated Infection
with 39 cases (55%) in which death occurred as a direct con-
sequence of infection. In patients where the infection did not
result in death, permanent impairment was absent in 2 cases
(2.8%), mild in 10 (14.1%), moderate in 15 (21.1%) and
severe in 5 (7%) (Fig. 4).

The evaluation of the latency time between the date of
the event and the date of the complaint (Fig. 5a) showed a
mean value of 34 months (range 1-120), highlighting a rela-
tive stability during the study period. Regarding this aspect,
it was also noted that 36 claims (50.7%) were reported with-
in 24 months from the date of the adverse event, while all the
remaining complaints occurred within the remaining 96
months required by law.

The evaluation of the risk of loss through the Advanced
Loss Eventuality Assessment score allowed to establish the
prevalence of claims at high risk (44; 62%) followed by
claims at low (16; 22.5%) and medium (11; 15.5%) risk. The
cross-analysis of the data obtained through the application of
the ICPS system and the ALEA score has made it possible to
highlight the prevalence of fatal claims (28; 63.6%) in the
category with a high risk of loss.

The determination of technical estimates (Fig. 5b) demon-
strated the high potential economic impact of the claims ana-
lyzed allowing to quantify a forecast of expenditure of
31,062,500 euro. Specifically, the mean value of disputes
was 437,500 euro (range 0,00-1,500,000) with 34 claims
(47.9%) whose estimated value exceeded 500,000 euro.
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Fig. (3). Distribution of HAI claims with respect to other claims.

4. DISCUSSION

Healthcare Associated Infections (HAIs) are a crucial
issue in health and patient safety management due to the
persistent nature, economic impact and possible preventabil-
ity of the phenomenon [20-22]. Specifically, nosocomial
infections are still a major problem in health policies around
the world due to the high impact on health systems not only
in economic terms [23].

Trend of general claims

2015 2016 2017

Other claims

e Trend of HAI claims

Several studies conducted on the topic have univocally
demonstrated the benefits of reducing the number of noso-
comial infections as well as the need for common efforts by
health professionals for the prevention and control of HAIs
[24, 25].

This study aims to highlight the importance of a con-
scious and scientific working method that allows to identify
critical issues of the care system and to prevent nosocomial
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Fig. (5). a) Latency time between the date of the event and the date of the complaint. b) Distribution of technical estimates.

infections starting from litigation data. In this sense, the re-
sults obtained showed that ALEA score and technical esti-
mates represent particularly useful tools in the management
of HAI claims.

With regard to the trend in claims during the study peri-
od, a decrease in the overall claims rate was recorded against
an increase - in absolute and relative terms - of HAI claims.
This can be justified on the basis of the growing expectations

of the population on the levels of care and on the belief that
it is unacceptable to contract an infection in a hospital envi-
ronment.

Results related to patient outcomes demonstrate the high
weight in terms of morbidity and mortality of nosocomial
infections [26-32]. This evidence is even more significant
because in the present study the evaluation of outcomes was
carried out, as from the medico-legal method, after a long
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time from the acute event, with the clinical recovery from
disease.

The analysis of the 71 HAI claims occurred during the
study period allowed to establish that additional costs related
to the management of nosocomial infections are to be as-
cribed, even before the payment of compensation, to the
lengthening of hospital stay, use of antibiotics, additional
procedures and interventions, re-admissions and post-
discharge health care. In agreement with the findings, nu-
merous international studies have demonstrated the high
economic impact of nosocomial infections on healthcare
systems [33, 34]. Specifically, a meta-analysis of costs and
the financial impact on the US Health Care System has
shown that the total annual costs for the main types of infec-
tions related to assistance are about 9.8 billion dollars, with a
greater contribution to the determination of the overall costs
of surgical site infections, ventilator-associated pneumonia,
and central line-associated bloodstream infections [35, 36].
A similar survey conducted by the European Center for Dis-
ease Prevention and Control has shown that total expenditure
for nosocomial infections in the European Union can be es-
timated at around 7 billion euro a year, considering only the
costs directly related to health care and not indirect costs
attributable to damages of pecuniary and non-pecuniary na-
ture [37]. As regards the rate of deaths associated with noso-
comial infections, some studies conducted mainly in high-
income countries showed mortality ranging from 12% to
80% depending on the population studied [38]. In a preva-
lence study conducted in 17 countries of the European
Union, it was found that patients with nosocomial infections
have higher mortality than patients who are not affected with
an independent correlation between infectious complications
(sepsis, pneumonia and bloodstream infections) and in-
creased risk of death in critically ill patients [39]. Several
other studies have also documented the different impact of
the various types of Healthcare Associated Infection on mor-
tality rates, for example by documenting that Ventilator As-
sociated Pneumonia (VAP) has an estimated mortality be-
tween 7 and 30% and costs of about 10,000-25,000 dollars
for each case [40,41]. Similarly, in the intensive care units of
US hospitals, death occurred in approximately 28,000 of the
250,000 cases of Catheter-Related Bloodstream Infections
(CR-BSI) annually recorded with costs estimated at around
2.3 billion dollars [42].

The data deriving from the determination of the risk of
loss and technical estimates have shown, albeit in relation to
the experience of a single health facility, the importance of
the costs related to compensation for damage from nosocom-
ial infections in the context of healthcare expenditure [43].
Managing the risk of loss related to HAI claims represents a
major issue within healthcare facilities [44]. This task pre-
sents several challenges in terms of reporting and provision
of economic resources due to the complexity of the risk
management systems used and the difficulties in adopting
standardized approaches [45-48]. Accuracy in estimating
claims related to nosocomial infections is essential for hospi-
tals in order to provide for the determination of expenditure
forecasts and to implement risk prevention strategies [49-
52]. However, while in some cases it is possible to precisely
quantify the predictable costs of compensation, in other situ-
ations this analysis can be extremely difficult due to the
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complexity of the care path or the type of damage that has
occurred. For these reasons, the availability of appropriate
data and information is essential for an accurate estimate of
unpaid claims.

The results concerning the risk of loss suggests numerous
insights about the current trends in nosocomial infections.
The large proportion of claims at high risk of loss leads to
significant implications for the costs of compensation for
medical liability and the premiums to be insured against the-
se costs in facilities where the risk retention is transferred to
an insurance company. The rationale behind the incidence of
HAI claims at high risk of losing lies basically in the diffi-
culty in proving the effective application of the necessary
preventive measures. Another problem in the management of
HAI requests is the difficulty for patients, but especially for
jurisprudence, to conceive of the possibility that infections
can be contracted even in a hospital context. In view of the
above, it is therefore also very difficult to obtain proof that
the reported infection is part of the nosocomial infections
that are not preventable. For all these reasons, in the field of
HALI claims, it is essential to demonstrate the sensitivity of
the health facilities to the issue of nosocomial infections by
putting together, as a corollary of medico-legal evaluation on
the case, all the documentation concerning the prevalence
surveys conducted in the wards and the preventive proce-
dures in use inside the structure [53].

The overall evaluation of HAI claims at the Umberto I
general hospital also offers many indications about the litiga-
tion management dynamics. In particular, the data concern-
ing the latency times between the event and the complaint
show a close proximity between the two moments with about
50% of the claims that are reported within 24 months of the
adverse event. In addition to reflecting the sensitivity of the
population to the issue of Healthcare-Associated Infections,
this finding highlights the need for the structures to proceed
to a rapid and accurate definition of the case both as regards
the preliminary phase and the determination of the risk of
losing and technical estimates. This last aspect assumes con-
siderable importance in view of the relief of succumbing
possibility and dispute value in the definition of the subse-
quent defensive strategies.

On the basis of the foregoing, it is clear that the adoption
of an integrated system for management of litigation and
clinical risk deriving from Healthcare Associated Infections
presupposes the employment of highly specialized and mul-
tidisciplinary personnel [54, 55].

Given the difficulty of implementing general systems for
surveillance, control, and prevention of nosocomial infec-
tions in reality as the Italian one in which health policies are
decentralized, claims are a useful tool for an analysis of the
events concerning patient safety during the care path. How-
ever, the use of malpractice claims data, although proven to
be effective, is not useful in reducing the rate of nosocomial
infections if not corroborated by the implementation of sur-
veillance and control measures [56, 57].

The surveillance of nosocomial infections is a complex
task that requires case research through the joint work of
clinicians and control teams, the definition of cases in which
there is no microbiological diagnosis, the acquisition of all
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additional information for the determination of sources of
infection and prevalence of HAI [58-62]. The difficulties in
monitoring and controlling nosocomial infections lie in the
need for a particular experience in the collection of epidemi-
ological data, but above all in the evaluation of quality and in
the interpretation of the same for the planning of interven-
tions to adapt existing prevention measures [63]. In the Eu-
ropean context, the first surveillance systems have been es-
tablished since the beginning of the 90s on the basis of the
proven effectiveness of the US model based on the National
Nosocomial Infection Surveillance Scheme of the Centers
for Disease Control (CDC) [64]. In consideration of the dif-
ferent needs of infection control in the different EU coun-
tries, over the years several surveillance protocols have been
developed. However, given the need to standardize surveil-
lance systems, Europe has funded the HELICS project (Hos-
pitals in Europe Link for Infection Control through Surveil-
lance) since 2000 [65, 66]. However, although hospital-wide
surveillance of all types of infections is of extreme epidemio-
logical interest, general monitoring is rarely applicable as it
currently does not allow useful comparisons between differ-
ent realities and implies an excessive workload for staff in-
volved in infection monitoring. Therefore, litigation man-
agement can provide a valid contribution to the surveillance
systems, despite being an approach based on the analysis of
events that have already taken place [67, 68]. In fact, HAI
claims are able to provide complete data on all types of in-
fections, even if on a small scale, in consideration of the fact
that not all nosocomial infections are reported for damages
compensation. This study demonstrates the effective possi-
bility of establishing a virtuous mechanism for the analysis
of internal processes and self-education as well as for the
reduction of HAI claims through the combination of infec-
tion control and surveillance systems. The results obtained
should be interpreted by nosocomial infection control profes-
sionals as a reflective point of view for the creation of pro-
spective surveillance systems and for the implementation of
measures to reduce the exposure of health facilities in the
event of litigation.

The present study has its main limit in the unavailability
of data on out-of-court or judicial outcomes of the analyzed
claims. This circumstance prevents the formulation of con-
siderations regarding the long-term effectiveness of the pro-
posed approach. For this reason, further studies are consid-
ered necessary for the validation of applicability and effec-
tiveness of a litigation management system based on the sys-
tematic determination of the risk of loss and technical esti-
mates. Reliable results on the analyzed cases can be obtained
at the close of the analyzed claims through the information
regarding the judicial outcomes and the amounts settled. At
present, prospective investigations are being carried out re-
garding any benefits in terms of reducing the time required
to manage claims and saving on the amounts liquidated.

Despite these limitations, this study represents one of the
first attempts to identify a standardized approach for the
management of HAI claims that can be used in all hospital
settings. Although this study shares the limitations of single-
center studies, it has the enormous advantage of relying on a
relatively large case series based on direct analysis of medi-
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cal records and not on administrative data such as those used
in major epidemiological investigations. Furthermore, the
proposed integrated approach represents a reasonable and
cost-effective method for managing claims arising from
Hospital Acquired Infections.

Finally, the simplicity of the proposed method makes it
possible to apply it even in less advanced hospital settings.
Moreover, the implementation and adaptation of the tools
described to the specificities of different cases of medical
liability offer numerous research perspectives for the appli-
cation of similar systems to the general claims.

CONCLUSION

Hospital Acquired Infections have a critical impact on
health systems representing a major issue in terms of mor-
bidity and mortality, lengthening of hospital stay, direct and
indirect costs.

Given the complexity and severity of HAIs emerged
from this study and several other scientific contributions, the
necessity to implement prevention strategies and quality of
care is evident. In this regard, specific epidemiological sur-
veillance measures and monitoring of care pathways appear
to be of fundamental importance to drastically reduce the
incidence of nosocomial infections and consequently the
morbidity and mortality associated with them.

In view of the preventability of most nosocomial infec-
tions, a better understanding of the clinical and economic
impact of the infectious complications related to care may
undoubtedly provide useful indications for the implementa-
tion of care practices and the improvement of patient safety.
In this regard, the study of HAI claims can be functional for
the identification of suboptimal steps in the chain of care
able to threaten the patient's safety as well as the planning of
any corrective measures to the preventive measures in use
[69-74].

The proposed approach allows a productive analysis of
the internal processes, providing fundamental data for the
refinement of the preventive strategies and for the manage-
ment of the resources through the expenditure forecasts [75].
Furthermore, the methodology described has proved to be
fundamental in the development of strategies aimed at ra-
tionalizing economic resources and corporate policies in the
field of quality of care.

The integrated management of claims arising from
Healthcare Associated Infections using the method described
in this study requires the joint work of different specialists in
the field presupposing an indispensable multidisciplinary
approach for the solution of problems such as those related
to nosocomial infections.

In conclusion, it is possible to affirm that understanding
data on the HAI claims represents a fundamental prerequisite
for determining the risk of loss and technical estimates. Data
exploration must be based on the rational interpretation of
trends affecting claims. [76] Only in this way exploration
can help analysts to select the most appropriate predictive
methods and to interpret the results obtained. Therefore,
pending further studies for method consolidation and trend
analysis, ALEA iacta est.
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