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ABSTRACT

Background

Delirium is a syndrome characterized by acute bidhefunction. This
syndrome is under-recognized in the intensive camié (ICU) with not
fully elucidated causing mechanisms. The identifoza of risk factors
associated with delirium may prevent the onsetadfidm and help in the
management. Aim of this study is to estimate tlwedence of delirium in
ICU and to identify related risk factors in twofeifent ICUs.

Methods

This study was carried out in collaboration witle thtensive Care Unit of
Santa Chiara Hospital, Pisa University, Italy, #mel Intensive Care Unit of
South Egypt Cancer Institute, Assiut Universityyfig During a 3 months
research period patients admitted to the refer€dd Wwere enrolled. The
Confusion Assessment Method for ICU was used asadetogy for
diagnosing delirium. Patients were assessed twidaya Haemodynamic
parameters, arterial blood gas values, electrglytesssence of sepsis, type
of ventilation and type of sedation were assest#teasame intervals. We
also recorded daily laboratory investigations, atggnosis, length of ICU
stay, incidence of complications and general camdiat discharge. Data
were statistically analyzed with Mann-Whitney tastijcoxon test and the

Chi-square test.



Results

111 patients in the first ICU and 51 patients ie $econd ICU were
enrolled. ICU delirium was found to be significantlelated to sepsis,
mechanical ventilation and sedatid¢talue <0,05).

Conclusion

We believe that the early identification of riskctars that may lead to the
occurrence of delirium in ICU, associated with Hpgpropriate treatment,
may reduce the incidence of delirium in ICU andirdeh related

complications.

Key words: delirium, intensive care unit, sepsis, mechanigitilation,

sedation.



I ntroduction

Recent advances in critical care medicine have ongat survival in most
of patients, and in doing that they revealed a mpajdolic health concern
that previously had been under-appreciated. Critteae clinicians have
historically been attuned to pulmonary, cardia@ esnal dysfunction as a
source of morbidity and mortality in ICU patientstthave underestimated
the impact of brain dysfunction [1].

Delirium is defined according to the American Psgtic Association’s
(APA) Diagnostic and Statistical Manual of Mentak&rders (DSM)-1V
[2] as a disturbance of consciousness and cogriionhich a pre-existing
or evolving dementia cannot better account, thatelbps over a short
period of time (hours to days) and fluctuates ovee. Many different
terms have been used to describe this syndromeguiittve impairment in
critically ill patients, including ICU psychosisCU syndrome, acute
confusional state, encephalopathy, and acute badume [1].

The exact mechanisms causing brain dysfunctiohSlhpatients have not
been fully characterized; however several hypothesere actively
discussed. The role of abnormalities at the levél tloe central
neurotransmission process, characterized by a tieduof cholinergic
activity and an excess of dopaminergic activitystdl debated[3,4,5].
Other central neurotransmitters have been thoughplay a role in

delirium, such as serotonin [6], or gamma-aminobatgcid (GABA) [7].
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Moreover a role of potential organic cerebral dasi not detectable by
currently available technology (computed tomogra®y) scan, magnetic
resonance imaging, and so on) may explain the rmahtsfunction
observed in the ICU advocated by some authors [8].

Despite its high prevalence in ICU, delirium isenftunrecognized by
clinicians or symptoms are attributed to demendepression, or ICU
syndrome (considered an expected, inconsequentigblacation of critical
illness) [9]. Under-recognition may also attributeid diagnostic
methodology as only the CAM-ICU test and the Defmi Screening
Checklist are validated for use in mechanically tvaeted and sedated
patients in ICU. It was reported that as many ag36% of cases remain
unrecognized by the managing physicians and n{t&és

Delirium can be categorized into subtypes accordimgpsychomotor
behavior, and the high prevalence of hypoactivéridet in critically ill
patients, characterized by a depressed level a(farousness and abnormal
cognition, probably contributes to the clinicianatk of recognition as
often clinicians focus on only hyperactive deliriutimat is characterized by
agitation, restlessness, and emotional Iability;xedi delirium is
characterized by fluctuation between hypoactive agderactive states
[11].

Both the Confusion Assessment Method for the ICBNEICU) and the

Intensive Care Delirium Screening Checklist (ICDSGay be used as
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reliable daily diagnostic instruments for the datect of delirium [12].
Where the CAM-ICU screens for four features atnglg point in time and
the ICDSC uses a screening checklist of eight feataver the period of a
nursing shift.

The Confusion Assessment Method for the IntensiaeeGJnit (CAM-
ICU) [13] is widely accepted as the standard tawlasses delirium in
intensive care.

In the CAM-ICU, the patient is initially assessex &ltered or fluctuating
mental status, as well as inattention using a sexpief 10 letters where
the patient is required to squeeze the clinicibalsd only when a specific
letter is stated. Disorganized thinking is assedbedugh the ability to
answer four simple yes/no questions, reduced lef/@onsciousness is
assessed at the end of the test. Patients areededs delirious if altered
mental status and inattention are present withrgesozed thinking and/or
reduced level of consciousness. This test can Herped on any patient
who will open their eyes and keep their eyes opemvterbal stimulus [14].
One strategy to prevent or diminish the occurregfaelirium is to identify
and modify risk factors. Interventions include rateel reorientation of
patients, repetitive provision of cognitively stilating activities for the
patients, non-pharmacologic sleep protocol to ressbeep/wake cycles,
early mobilization, range-of-motion exercises, tynemoval of catheters

and physical restraints, use of eye glasses anaifyieng lenses, hearing
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aids and earwax disimpaction, adequate hydratiee,af scheduled pain

protocol, and minimization of unnecessary noisasli [15].

This study was carried out in collaboration betw@ecenters: the first is
the Intensive Care Unit of Santa Chiara HospitaCHICU), Pisa

University, Pisa, Italy; the second is the InteegBare Unit of South Egypt
Cancer Institute (SECI-ICU), Assiut University, Ags Egypt. Our study’s
objective was to estimate the incidence and passigk factors of delirium

in these different ICU centers and to compare te$tdm both centers.



M aterials and methods

The SCH-ICU is a 8 bed polyvalent ICU with 4 moredb for
reduced intensity of care. The SECI-ICU is a 4 d&lU with 4

more beds for reduced intensity of care.

Table | General features of the 2 centers

Santa Chiara HospitalSouth  Egypt  Cancer
(SCH) Institute (SECI)

Reference  number  0f12000 700

surgeries/year

Number of ICU| 680 300

admissions/year

Average days in ICU 3 3

Surgical/non-surgical ratio  70%-30% 85%-15%

Table Il Doctors and nurses daily work schedulethen2 centers

Morning shift Afternoahift Night shift
SCH SECI SCH SECI SCH CBE
Time 7am-2pm 8am-2pm 2pm-9pm 2pm-8pm 9pm-7am 8pm-8am
4+
morning-
N.of nurse 10-12 + 4 4 4 4
nurses + high-nurse
high-nurse
1 attender, at least 1 attender, . . .
1 resident, 1 resident + 1 resident, 1 reS|_dent, 1 reS|_de_nt, 1 re5|_dent,
o . o 1 assistant 1 specialized 1 assistant
2 specialized | 1 assistant 1 specialized
lecturer doctor lecturer
N.of doctors lecturer doctor
doctors 2 specialized | 1 lecturer on 2 specialized 1 lecturer on
doctors on call call doctors on call call
all activities are under the supervision of theadiior
of the department

During the 3 months research period 323 patientg wbserved in the 2

ICUs. From SCH-ICU the enrolled patients were 101280; from SECI-



ICU the enrolled patients were 51 on 103. The isich criteria included:
general ICU patients, with a RASS (Richmond AgdatiSedation Score)
of more than -4, a minimum age of 18 years, andngth of stay in the
ICU of at least 24 hours. Patients with pre-exgtineurocognitive
dysfunction, documented signs of dementia afteciusyric or geriatric
evaluation, language barriers or deafness, anegptiychiatric disorder like
psychosis, and severe neurological disorders tikd&ks or meningitis were

excluded.

In SCH- ICU, a group of attending doctors collectbd data; they were
trained for one month on the practical use of CABUIscale to provide
them with the basic knowledge and proper methodissig CAM-ICU.

While in SECI-ICU, a group of bed-side nurses ai#d the data; they too

were trained for the same session on the practsmbf CAM-ICU scale.

Patients included in the study was assessed twdayaat 8am and 8pm
with the CAM-ICU scale. Haemodynamic parametersafheate, blood
pressure), arterial blood gas values, electrolyiessence of sepsis, type of
ventilation and mode of sedation were also recoedd¢lle same intervals.
Age, diagnosis, laboratory investigations (compldtod picture,

coagulation, serum creatinine, urea nitrogen, lieezymes, bilirubin,
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electrolytes), length of ICU stay, incidence of @hications and condition

on discharge were also recorded.

In SCH-ICU, at the time of the study, the officiasiting hours was from
18 to 19:30 every evening, on Sunday from 12 td@3Q3p0; however
relatives visits were allowed during the whole day a maximum of 2
people at a time. In SECI-ICU relatives visits allewed twice a day: once
in the morning and another time in the early evgnaach for 30 minutes
maximum. Visiting is sometimes limited to compliedtand critical cases:
if relatives give negative feedback to the pati@st when crying, dealing

with him as if he is about to die), the visits hden reduced.

All data were analyzed using MEDCALC 10. Data weoenpared with
Mann-Whitney test for independent samples, Wilcotest  for
paired samples, and the Chi-square test for catagadata.P-value of

<0,05 was considered as significant.
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Results
During the 3 months research period 111 patientS@H-ICU and 51
patients in SECI-ICU were eligible for participation the study. Incidence

of delirium was 29,7% in SCH-ICU, while it was 53cSECI-ICU.

Table Il Delirium and underlying desease

Underlying diseases and/or | Delirium Delirium
surgical treatment percentage (%) | percentage (%)
in SCH-ICU in SECI-I1CU
Respiratory disease 19 70
Cardiovascular disease 21 53
Renal disease 23 100
Hepatic disease 20 50
Cancer 30 53
Diabetes 50 60
Abdominal surgery 27 37
Neck surgery 5 0
Urogenital surgery 14 61
Orthopedic surgery 14

Age was not significantly related to delirium in BQCU (P=0,3), while it
was a significant risk factor for development ofliiem in SECI-ICU
group (P=0,005). Delirium was significantly related both groups to
sepsis, defined according to the ACCP/SCCM cate(6CH-ICU
P=0,0001 & SECI-ICU P=0,0069) and mechanical vantih of more than
24 hours (SCH-ICU P=0,0000006 & SECI-ICU P=0,03333lirium was
significantly related to the use of sedatives ¢s@@lgesia with propofol or

midazolam and morphine or remifentanil) in SCH-I@R=0,01) and in
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SECI-ICU (P=<0,0001). It was also found that dahmiwas significantly
related to changes in both Base Excess and Sodivetslin SCH-ICU
(P=0,000003 & 0,0193 respectively) but not in SECW (P=0,7467 &
near to be significant 0,0912). Delirium was sigrahtly related in both
groups to the increase in heart rate (SCH-ICU R3IL0& SECI-ICU
P=0,002); in both groups delirium was significant®ated to changes in
systolic blood pressure but in SCH-ICU it was redato the increase in
systolic blood pressure (P=0,0001), while in SECUIit was related to the
decrease in systolic blood pressure (P=0,001). riDedli was not
significantly related to mortality in SCH-ICU (P3343), while it was

significantly related to mortality in SECI-ICU (P;&D08).

Table IV Analyzed variables and their level of stital significance

Pisa Egypt
Number of s 111 51
patient
Delirium onset 29,7% 53%
Correlation age-delirium p=0,3 p= 0,005
Correlation sepsis-delirium p=0,0001 p=0,0069
Correlation MV > 24h-delirium p=0,0000006 p=0,0338
Correlation sedation-delirium p=0,01 p=<0,0001
Correlation Base Excess values-delirium | p=0,000003 p=0,7467
Correlation Sodium values p=0,0193 p=0,0912
Correlation heart rate (increase)-delirium | p=0,0001 p= 0,002
Correlation systolic blood pressure-deliriupp=0,0001 p=0,001
Correlation mortality-delirium p=0,3443 p=0.0008
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Discussion

This study investigated the incidence and possiblefactors of delirium
in 2 different ICU centers, at Santa Chiara Ho$p8&H), Pisa University,
Pisa, Italy, and at South Egypt Cancer InstituteGB, Assiut University,
Assiut, Egypt.

In both units the majority of admissions are ralai® postoperative cases
(70% in SCH and 90% in SECI). In SCH: some surgpedlents undergo
different laparoscopic surgeries (as laparoscopimlecystectomy,
intestinal resection-anastomosis, sleeve gastrgctmmygastric bypass in
bariatric surgery, etc). While in SECI: most oftipats undergo major
surgical interventions with radical tumor excisipns amputations and re-

constructive procedures in most of cases.

We found that the incidence in delirium was higheiSECI-ICU (53%)
than in SCH-ICU (29,7%), but still both within thheported ranges for
delirium in ICU [16,17]: delirium is reported to @ar in 20% to 50% of
non-intubated ICU patients and in 60% to 80% ofiguas receiving
mechanical ventilation [18]. The different incidena the 2 centers may be
related to the different types of patients dealthwin both units as
previously described. It was found by researcheside the ICU that
delirium is possibly related to chronic patholodiicanditions (cancer in

this case) [19,20].
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Age was not significantly related to delirium in IBOCU patients (P=0,3),
while it was significantly related to delirium irE€I-ICU group (P=0,005)
This could be explained by the old age of moshefpatients in SCH-ICU
where average age is 65 years old; while in SECI-4@up average age is
55 years old with a wider variability of age in teample that probably
makes it more statistically significant. Age wasemed as an important
risk factor for development of delirium expecialtypostoperative patients.
Indeed delirium was found to be the most commonptmation of hospital
admission for older people [21] and it developsumto a half of older
patients postoperatively [22, 23h elderly a preexisting structural brain
damage, the reduced homeostatic capacity, changewision and
alterations of hearing, age-related changes in npheokinetics and
pharmacodynamics, psychosocial stressor like widmahare factors that

predispose to the onset of delirium [24].

Sepsis frequently presents with delirium and regnes perhaps the most
common causal factor for ICU delirium [25, 26, 2The prevalence of
coexistent delirium during sepsis reaches up to 7dépending on
diagnostic definitions. In our study, ICU deliriumwas found to be
significantly related (SCH P=0,0001, SECI P=0,0069)sepsis. Sepsis

may be a gateway to acute central nervous systéis)@ysfunction and
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brain damage. A septic inflammatory cascade hagdhbential to decrease
essential oxygen and nutrient delivery to cellsrgairing capillary blood

flow; elevated level of tumor necrosis factor-alpimerleulkin-1 and other
cytokines and chemokines that are released in nsgpoto

lipopolisaccharide can result in disseminated wrasaular coagulation,
promote leukocyte-vascular endothelium adhesioniaddce endothelial
damage; the prolonged exposure to lipopolysacchamay impair the

synaptic transmission and neuronal excitabilitynetirons [28]. Sharshar
and colleague reported that sepsis-induced encgpdithly may result from
degradation of the blood-brain barrier, leadingrioreased permeability

[29].

Delirium was significantly related to the use oflatves in both SCH-ICU
(P=0,01) and SECI-ICU (P=<0,0001). Multiple studi=sre demonstrated
the strong positive relation between the use ohtsesl medications in ICU
and development of delirium [30, 31]. Pandhariparmel colleagues
reported that the administration of benzodiazepwas an independent
risk factor for the development of delirium in siza) and trauma ICU
patients [32,33]. Inouye and colleagues concluithead benzodiazepines,
opioids and other psychoactive drugs are assocwidd an increased
relative risk for delirium [21]. Most of ventilade patients receives

benzodiazepines and opioids to improve oxygenagdiayiate agitation,
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and prevent removal of support devices, resultm@ summation of risk
factors for delirium. Propofol and benzodiazepihase high affinity for

GABAergic receptors in key areas: decreasing gl@db arousal has the
potential to cause unpredictable neurotransmissaml bring about

disruptions in cerebral functional connectivity [28

Metabolic disturbances and electrolyte imbalancesvieund to be among
the possible precipitating factors of delirium @ausing acute imbalance of
acetylcholine, dopamine and GABA [1, 34]. Incidew¢@lelirium in SCH-
ICU was significantly related to alterations in sod level (P=0,0193) and
to alterations in base excess (P=0,000003), butm8&ECI-ICU patients
(P=0,0912, and 0,7467 respectively). In our opintbrs may be the result
of the chronic nature of metabolic derangementm@apanying cancer
which develop slowly and gradually over several thenwith adaptive

homeostatic mechanisms maximally stimulated.

Delirium was significantly related to increased meate in both SCH-ICU
(P=0,0001) and SECI-ICU (P=0,002), while it wagndiicantly related to
hypertension (P=0,0001) in SCH-ICU and to hypotmsiP=0,001) in
SECI-ICU. This may be attributed to the associatadndelirium with

neuro-endocrine system activation and catecholamelease in the first

case, while in the second case by the associafi@eloium with brain
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hypo-perfusion caused by hypotension that exereflex increase in the
heart rate. Yokota and colleagues reported thaitriaed patients

experienced, during and after acute delirious stade42% reduction in
overall cerebral blood flow (CBF) [35]. More rechnt Fong and

colleagues found wide-spread hypoperfusion durimgl after acute
delirious states [36]. Medical conditions or sedatagents could impact
with brain perfusion, causing cognitive processmfuctuate and manifest

as delirium [28].

Finally, we found that occurrence of delirium wagt significantly related
to mortality rate in SCH-ICU (P=0,3443) with onl\6% of deaths in
delirious cases after 1 month from admission in |@evertheless that is
twice compared with the percentage of deaths ind&titious cases. In
SECI-ICU the occurrence of delirium was signifidgnelated to mortality
rate (P=0,0008) with 41% of deaths in deliriousesaafter 1 month from
admission in ICU. In the literature we find th&U delirium predicts an
increased risk of death at 6 months [37,38]. Wegsesgthat the difference
in the mortality rate between the two groups mayirifienced by the

different types of patients hospitalized in botltJEC
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Conclusion

From our study we conclude that the differences/een results from both
centers can be attributed to different ethnic gsoaipd to the nature of the
underlying disease. Cancer has a larger psychabdiarden on the

patient, a factor that may play an important rabethe higher total

percentage of delirious cases in SECI-ICU. Concamitdiseases and
metabolic variables may also play a partial roldenelopment of delirium.

Finally we compare different types of ICU: in termf relatives' visits,

SCH-ICU is a permissive ICU versus SECI-ICU tha iestrictive ICU.

We believe that a study like this, although pat@opulations and the ways
health care are different, give reasons for atb@ntiabout this
symptomatology which identifies an important fiedl development and

application of the study of morbidity in ICU.
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