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ABSTRACT

Background: The ke expactency of palients with deorders of coradousneas ([DOCE) 2 ever-incaesing. bt e 2 known
abaout ther clinical colres ovar labe stages. Several issues (premorbid conciions, complicatiors and pressure sonss) &e to ba
congidered for ther effect on dinical outcome, sk of death and recovery of funclional perdormance, Unfortunately, In lale
stagas al long-term rehabiitation, thase aspacte are still mor negecied than in aculs and postacuta steges. The aim of this
shucly weas to imvestigate:-the clnical courss-and the complications of patients In the lste stages of DOCs and fo explome the
relafionsnip batween morakty end specilic biomarkers.

Materials and Methods: A fotel of 112 petients, admitted over 10 vears in B dedicated ward, were ratrospectvaly sludisd
Soclodarmnographic dale, preadmizssion and inpetient cinical features were collected. Disshbiity Rsling Scale scores,
complcatons inckdng pressune sores and blocd markers were assesssd manthly, Data ware snalyzed through descriptive
gtatistica and comelations using SPES.

Results: Most patients were men older than 80 years with a nonfraumatc efology end a history of bypertension |42.86%)
Thea mast comimon compdcation was pnewmonia (76, 70%). Mo ezsocation wes found babween sex and mostality or betwesn
etidogy and monalty (P = (U05). Mortskty comslated significantly with sapsis i = 0.253}, abumin (p = —0.558}, hemoglobin
= —0.354] and white blood celis @ = 0.243). Only 42% of patientz remained unchanged at Disabslty Rating Scae
evakaation.

Conclusiona: Thesa data confired that DOCs are not atatic conditione and they require ongcing manionng and
azseasmant of dinical stetis, kevel of conaclousness end lBhoratory biomerkers.

Key indaxing Terms: Pressune sones; Albumin, Hemogiobin, Etiology; Compcations, [Am J Med Sci 2018;351 (61:563-569.]

INTRODUCTION
advancas in emergency services and infensiva
care unit practicas ane repored to contribute to
the Increasing Incidence and prevalenca of the
vagetative atate (V5] and minkmally conecéous state
(MCSL' These disgnoses can be included among dis-
arders of consclousness (DOCE) and represent possible
outcrmes of an acquired brain injury.

Managing and caring for and rehablitating patients
with DCCe i challenging and requires a4 speciabred
comprehansive approach, espaciely  snce the life
expactancy of these patients is ever-increasing,

Far thés reason, in the lzst decades more stenton
has beesn paid o the care pathwaye for them.” The
continuum of care for patlents with acquired brain njury
ig usualy organized Into the fallowing 3 phases: (1} acute
phase (from few hours to some weeks, that B from
the injury until the stabllization of vital functions); )
postacute of rehebllitative phase (from some weeks to
several months, that 8 from the stablization of vital
functions to the stabliization of resicheal disabilities) and
{3 phase of sequelss (irom several months to several

vears, that s from the stabdization of residusl disablites
to the mantenance of achieved residual autonomies and
to prevention of worseningl”

The dueatlon of sach phase (& vasdable depanding on
the clinecal evolution of the patient. Indesd, & stablliza-
tion of medical candtion ls not abndows with the passing
of tirme. Patlenta discharged froemn intenshe rehabilitation
because of an uniiely chance 1o irmgrove rmay atill hawve
an unstainle medical condition. For thesn, hoapitalization
in & long-term hoeplal could be necassary to atabilize
their clinical pecture, Generally, this late phase received
less attention than esry ones, as showed by the scarce
literature anout it

Oue to ther effect on clinical outcome, several
tasues o address in patents with 0OCs Include pre-
merkd  conditions, compications and, among them,
prescure Soes

Pra-sxisting medical discrders reporiedly Influence
the treatment and refabdilation of patients with DC0Cs";
howener, o the best of our lknowiedoe, no apecific study
has been done on this toplc, On the contrary, the [saue
af madical complications during the acute snd postacite
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stages of DOCs has been largely investigated,” but it
remains understudied in the chronic phase.®”

Both infectious and noninfectious complications
(e.g., pneumonias, sepsis, urinary tract infections, post-
traumatic seizures and hydrocephalus) are reported
frequently among patients in VS and MCS early after
injury’® and in the late stages of DOC."" Assessing and
managing them is essential, because clinical complica-
tions can increase the risk of death and negatively affect
the recovery of functional performance” as well as the
recovery of consciousness.”

In DOCs, pressure sores are very common'> and
managing them represents an important challenge that
requires optimal levels of personal care and nutritional
support. A recent review'® reported that impaired mobi-
lity, fever, insufficient caloric intake and low body weight
were significant factors in the appearance of pressure
ulcers, which cause significant morbidity and mortality
and can lead to sepsis.'’ As well, low levels of hemo-
globin and albumin were found to play a role in their
development'® and worsening.'®

Most studies about the clinical course of patients in
VS8 and MCS have been focused on the acute or
postacute phases, but this topic over the chronic phase
remains understudied.

MORFEO Study |l is an observational longitudinal
retrospective study and it represents a continuation of
MORFEQ study carried out by Fabbri et al,’” which
focused on late complications in patients in VS. The aim
of the present study is 3-fold: (1) to investigate the long-
term complications in patients in VS and MCS; (2) to
describe the long-term functional and clinical status of
patients in VS and MCS and (3) to explore the relation-
ships between mortality and specific biomarkers in
patients in VS and MCS.

MATERIALS AND METHODS

Patients

Patients who are not eligible for intensive rehabil-
itative treatment are admitted to Santa Viola Hospital in
Bologna, Italy after discharge from acute and postacute
care wards to prevent or to minimize secondary and
tertiary complications that may have deleterious effects
on recovery and make therapeutic efforts useless.
Caring for patients with DOCs is challenging because
of complexity of their medical condition. In line with
clinical praxis built over years and the Guidelines of the
Italian Ministry of Health'® about the care of patients in
VS and MCS, a specific care pathway has been
formulated as follows:

(1) Daily medical visits and periodic blood testing.

(2) A dedicated staff composed of nurses, physical
therapists and healthcare assistants.

(8) A fixed multidisciplinary team composed of an
internist, a neurologist and a physiatrist. In addition,
psychiatrist and psychologist are included to provide

564

dialog with caregivers and to promote their coping
attitudes. These professionals are coordinated by the
chief physician of the ward.

This study, approved by local ethics committee,
retrospectively considered 112 patients admitted to the
25-bed dedicated ward in S. Viola Hospital over a 10-
year period between March 2003 and February 2013.

The main inclusion criterion of this study was the
diagnosis of VS or MCS. The diagnosis of VS was based
on the definition issued by Multi-Society Task Force' and
the diagnosis of MCS was made in accordance with
Aspen Consensus Group’s criteria.”” Patients with locked-
in syndrome, DOCs due to neurodegenerative and genetic
diseases and patients admitted for respite care were
excluded from this study to minimize bias.

Measures

Sociodemographic and clinical data were collected
for each patient. Among these, pre-existing and inpatient
characteristics were gathered from the case history that
also included documents from the referring ward. The
pre-existing data are:

(1) etiology: traumatic, anoxic, metabolic, infectious,
toxic and cerebrovascular;

(2) preadmission medical features and devices: ventricu-
loperitoneal derivation, percutaneous endoscopic
gastrostomy, tracheostomy, baclofen pump and
cranioplasty;

(3) pre-existing morbidities clinically relevant to the med-
ical condition, because of their effect on cardiovas-
cular, respiratory and metabolic systems: drug
addiction, brain trauma, epilepsy, psychiatric dis-
eases, cardiac diseases, hypertension, diabetes and
respiratory diseases;

(4) provenance and

(5) preadmission complications: comitial crises (also
known as epileptic crises), cardiac complications,
pneumonias, urinary tract infections, sepsis and deep
vein thrombosis.

Among inpatient features, are included:

(1) the number of days elapsed between disease onset
and admission to S. Viola Hospital (onset-admission-
interval [OAI]);

(2) the length of stay (LOS) in S. Viola Hospital, expres-
sed in days;

(3) for patients deceased in S. Viola Hospital, the number
of days elapsed between disease onset and death;

(4) discharge destination from S. Viola Hospital and

(5) death as dichotomous variable (yes or no).

To monitor clinical evolution, the following data were
recorded every 30 days until discharge or death:

(1) Number of secondary complications incurred
during the hospitalization: comitial crises, cardiac
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complications, pneumonias, urinary tract infections,
Sepsis and deep wvein thrombasis. The diagnoass of
each complication was formualed acconding o the
criteria destribad in the prévious MORFECH sty (Bor
details Fabbri ot & ')

{2} Mumber and degres of sevarity of pressure sores,
according fo U5 Mational Pressene Ulcer Advisory
Panal, '

{3 Pressue wosr imarovament as dictiodornous variahle
s o nal: both decrease of number and decrease of
degres, detectsd betwesn the first and last evabua-
fion, arg considerad improvement. Tha fime betsaan
these assessmenis is varable and depends on the
LOS of each patiant,

4] Biomarkers: albumin and hemoglobin sxprassed in
gdl and white blood calls exprassed in 10°4IL.

18 Qutoome soales administered by frained physicians.

Disabiity Rating Scale [DAS]  is a measure of genenl
funciional changes over the course of recovany from coma,

Total soore ranges from 0-30 with a lower score
reflecting highes functioning,

Level of cognitwe funclioning (LCF) provides a
description of B stages of cognitive function through
which patients with bram injury typically progress during
rehabilitative care. This scale permits maonionng of
recovary and classification of oufcome in patents with
bBrain injury.

Statistical Analysis

Descriptive analyses ware perfarmed to ouline soci-
odemographee and clinlcal features of the patients
Categorical variables are described as frequencies and
perceniages, and quantitative vanables as means and
S0g.

The Kolmogonoy-Smirnay test was usad o deter-
mirg i the varalies are mornally distributed. A Specar-
man cormalation  was  perlarmed o analyze  the
refationshans between mal normally distribuled contin-
ous vadablez A Chi-square tesl was pedommed far
dichalomsus vafables, A Fisber test wel used for
dichotomous variables with n = 20.°° A poini-bigerial
comelation was perdormed o test the rdationskap
betwean a didnolomous varabis and a coninuous
ane, All analyses were performed with SPSS v, 19 (SP5S5
Inc.. Chicago, 1L} All tests wesa 2-taled and statisticsl
sighificance was et al P < 005

RESULTS

The sampls comprised 112 patients admitbed
batwean March 2003 and February 2013. As shown
in Tatle 1, most of them were men [61.61%) and
ware mamad (55.38%), and on average, the age at the
acuda gvent was 58,08 istandard deviation [50] = 16.45)
yaars. The OAl was 338,08 {50 = 627.72) days, which
indicates that tha patients are admitted approsimately
11 months after brain injury. On the average, the LOS

Cirical Corsa and Comsciouanaess DiEomens

was 62024 (S0 = B2EBEST) davs. A percentage of
patients with LOS greater than 3 years wags present
(22:32%), Toble 1 also mfers o pre-sxisting medical
characteristics,

Mot patients had an ancxic (37.50%) or a cerebro-
vascular [35.72%,) aticlogy, and a hestory of arberial
typeriansion was frequant (42.86%), Most patenis had
a pancutanacus endescopic gastrostomy M3, TRIs) and
tracheostomy (TEET%) and almost the antire sample
(88.21%) incurred some compheation during the acuie
and postacute phase before admission to the long-term
facility.

Table 2 mefes to inpatienl feafures. Most in the
sample have disd (58 25%), 20.54% ara still hospitalzed
and the rest of the sample was discharged o other
facilities or 0 horme. On averags, the time sapsecd
betwesn the acule event amnd death of pabents was
G02.75 (5D = 862.92) days, Any association was fous

TABLE 1, Sodocdemagiipie:  Bahisd aid poe-sdsing  meccsl
e acisnsirs
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TABLE 2. Inpafiani fiegiumes

Frequency %
Deacirame oeslinahon
Lol 3] e
Ernergency Faoim i1 B
PirRing o 12 i
o k| pall |
518 hoopHakrad 23 2054
Complcations
Cowiitial Crtess 49 aATs
Lardiae: compboaiane 2 16
Poeurmnonins BA TETa
Linngry Iracd Frecions 2] BT 1d
Songs 44 L3TE
D ver Ihrbosis 5 448
Mo compRcatons -] 445

mether belwesn sax and death (P = [LETQ), or etiology
andd death (P = 03000 No rdationship was fownd
betwoen shalogy and LOS (P = 0.5404

Nevarfheless, 8 negative cormeldion was lodand
betwean LOS and age at the DOGC onsel (@ = —0.275,
P = 0.003L

As shown in Table 2, the most comman complcatian
reconded in this sample was peumonia (T8 79%),
followed by unnary racd infections (57, 14%] and comitial
oreses (43, 75%],

In the Fegire, the perosntages of paterts with compli=
calions ooccuming for tha first time duing hospitakzation in
the long-tern feaiity are compansd with e peroentages of
patierts having alreacly incumed complications in previous
hospitalizafions. Expiorng the assocmbion bebesen pre-
exsting and inpaben complications, only @ Ssignifcant
association wis found for comifial chises ¢ = 0003, in
temms of hegh sk of recurence, but nat for any olber kind
of compication. Furlher analySes mevealed no  different

F'm'“@“ gl o g lickoai

Concarming  the relationship  belween compl
ications and death, only the inpafiant number of Sap-
sis resulbed significantly related with dealth (» = 0,233
P = 0,009,

O 112 patients, all bad a firsl pressune some aEsess-
ment, I3 patents died or were discharged bafora the
second wisit and B9 patients undersent at ieasi a sscond
evaluation, Acoording to the comparison betwaan the first
and the last evaluation, most pateents (56.20%) remained
unchangad, J8.10% of patients Showed an improvement
and 15.70% of patients showed a worssnng., The pras-
nmdwﬁmﬂmmmﬂmﬂﬂh
LOS (¢ = 0.341; P = 0.00A),

Disahility Rating Scale

Of 115 petents, 84 patents hed the firat evaluation
and 52 patients had 8 second evaluation. Comparing the
first and the lest DRSS score, 42.32% of patlents
remained stabde, 28.84% showed a score Increase znd
2B8.84% showed & score decrease of DAS in the second
evalusticn. In respect o the frst essessment with DRS,

5 pateniz showed mproving status and 6 patients
showed 8 wWorsening one.

Leval of Cagnitive Funetianing

Of 115 patients, 93 patients had a first evaluation
and 49 patiends had a sacond evaluation, Comparing
i firsh and the last LOCF score, 81.84% of paliensts
remained stabée, 6.12% of patents showed a Scong
Increase in the second assessment and 2.04% of
patients exhibited a decresse of LCF score In fhe
second assessment,

To taglitate corelathne anahvses, the median valug
betwesn the fisst and the ast enries for albumin,
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FOURE. Comparson bebwsen peahcapitalzaton and inpalient complcations. The percantages of patients wan complicationa accuring for
The first fime duning haspitabzalion ane companad with thie percemages of patiants having amady Incumed tha same compication belene.
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hemogichin s white biogd cells for each patient werns
used. Albumin kvel was found b0 corelate positively
with hemogliobin {» = 0.607; P = 0.000) and with LOS
o =0.343; P = 0BT, and 1o corslate negatively with
death (> = <0.556; P = 00001, number of episodes of
sapsts [p = —0.367; P = 0.0D0) and white Bood cealls
= -0.013 P = 0.002)

Hamoglobin was comsfated negatively with whila
blaod cells (v = —0.510; P = 0.000), death {» = —0.35;
P = 0,000 and number of sepsis apisoces » = —0.454
P = 0000, The number of white blood colls ocomolated
poasitvely with daath [» = 0.243; P = 0.0703), number of
sopEs episodes [ = 0302 P = 0.001) and negatiedy
with LOS [» = —0.438; P = 0,004,

DISCUSSION

This retrospective study was carried out o analyze
ther clinical coursa of patiants in VS and MCS in a facsly
for long-term rehabilitation,

Ot average, patiants wera admitied 11 mantins afier
the brain njury and remained hospitaized for about 2
yaars, bBecauss long-term faciltias generally managa
patients with DOCs o more advancad stages with
karggar CHAL

A history of arterial hypartension was recordad in
many of them, confirming its role as risk factor for
cerebrovascular and cardiac disease. Indead in the
presant study, the main asticlogies wane anoxic and
corebrovasoular ones,

Consistent with Leonard et al,” most of our patients
warg men oldar than 50 vears, In respact to a previous
study,”" a higher average age (59,09 years) of patienis
was nofed in thes study, probably because of the
prevalence of nonfraumatic eticlogy, mone comman in
aiderly patients,

The lack of significant associations of death with sax
and aliclogy searmed in ne with a previous study,”™
athcugh data from lilerature are not wnivocal je.q.
Harrison-Felix et al-"L WUnfortunately, no comparisons
could be made because of the differences betwean our
sample and thosa cited abova.

The negative correlation between age ab acute
avant and LS may agpear contradictory, besause a
yourg age af the acute event was found fo be a positive
prognostic factor in patients in V& and in MCS™ and
this may rasult in a shorter LOS. In long=tenm rehabil-
itation, & engar LOS may ba interprated as a positiva
paramater, because frailty and late complications
could Mad mong fregquently to death, especially in
siderly patients. In this respect, young age couwld be
considared a positive prognostic factor alse in the pre-
sant study.

With regard (o medecal complications, mast of tha
patients mcurred pneumcnias and urinary tract infec=
ficres, &5 found by Sazbon and Groswassar’ ina sarmpla
of patients with treumatic brain inery. This result may be
axplained by risk factors for ihe develiopmant of infec-
tions to whech patients. with DOCs are emposed of

Cirical Coursa and Coreciousnass Disoers

impaired  mobility, previows administration of andibaot-
ics,”"  bedside mirway todette,” tracheostomies’
and winary catheters.” Prevantion and specific training
af professional staff seams crucial o minimize their
effect.

Mevarthalss, a lower fregquency of comitial crises
was found in comparison with the stedy of Kimchansky
ot al™ Our results pointed out an associafion batwean
tiwe first smizure and the frequency of subseguent ones,
as showed by Hauser ot al”® In the authars® apinion,
thase dala highlights the need for antiepileptic peophy-
laxis after & first redapse of saizure, especially becmesa
rmerglagic insuflts were mported to increase the sk of
FECUTancE

Apcording to Beghi.” an antiepilaptic therapy is
ratommancs] wien the risk of recurrance i thought
to b high or whan pravention is considored vorthwhile
ar bath, In the presant case, the antiepileptic propshy-
lwos was adminisiered to sach patient afler the first
seizure ralapsae, togathar with a manifonng of sarum
concentrations of anfiepileptic drug to optemize the
dosa, According to our descriptive results, after the
administration of antiepileptic prophylaxis 58% of
patients showed no mare crisss ower the whala hospi-
tafization, 12% showed 1 more crisis, 8% showaed 2
mora crises, 2 showed 3 more crises and 16%
showed more than 4 crises. The issua of antiepilentio
prophylaxis is largely debated, ™ but no specific study
wias cone about traumatic and nootrgumatic DOCs, in
the awthars' knowladge. Further shoedies should be
dome to clanfy this important ssue in this kind of
patients,

Results from DRS confirmed that a low percentage
af patients exhibited mmcovery of consciousness; patient
age, tha prevalencs of norfraumatic sfiology and the
lang A1 were usually assoEated with a worse outcome
in recovany of conscicusness,’

Meverthaless, V5 and MCS cannot be considered as
static conditions becavse 5T.BE% of owr patents
exhibited & change of DRS scores i the second
evalugtion withcut necessanly meflacting a dagnasis
shift, These changes n funchons! cutcomes, atthough
small, need 1S be manitored bacausa thay could hypo-
thetically be the first sign of late recovery or a clue
indicating the need to consider additicnal diagnostic
analyses or therapeubs interventions 0.8, multisensorial
stirmulaticn).

As in this stuchy only sepesis was found to cormefate
with daath, controling for sk factors thus may ba
hedoful. The literature reported the key role of abnoemal
albumin, ™ hemogiobin™ and the prasence of pressure
sores | in sepsis. The found comelations seem to
comoborats the fink of albumin and hemoglobin with
sapsis and mortality as wall,

Contrarity, sspsis and death ware positivaly assoc-
atad with the number of white blood cells, These data
probably reflect the exirame effort of the immune systam
o fight mfecticn,
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In regard to pressume sores, mosi remamed stable
avigr tirme; the impesvamant of prassune So0es wing fownd
o correlats with LOS, This finding may indicate that:

{1} Improvament of pressure sores may b linked 1o an
incrassa of lifa expectancy.

{€} Their management may reguine fime because of
challenging nutritional stahus,

A similar relationship was found betwasn albumin
and LOS, confirming the link between low lovels of
Abumin and prassura So0ms | or, Inqmml.innm
outoomes,

CONCLUSIONS

This study described the cinical course end compli-
cations in a sample of patients in V& and MCS in tha late
phese of long-tesm rehabllitetion, which penesally
recalvas leas attention in the literaturs then aciute and
postacute phases, even though the life expectency of
these patients is aver-incraasing,

iOuwr preliminary results highlighied the importance of
montoring clinical frends, praventing complications and
improwving outcomes In these patients, who are far from
baing in a static condition from bath medical and func-
tioral point of view. To this end, a complete parodic
madical examination and assesament of blood bio-
markers in patients In advanced steges of DDGs was

A number of imitatons nesd to be mentionsd. Flrst,
the high wariability of LOS of patenis and missing data
did rot allow perfosming &n analysis over tima with an
sdequate number of subjects, Moreowes, the 10-year
timasgan fatally introduced nonhomogensous eements
in terme of modifications in techniques and protocols, ag
wall 28 experiance and growing sansitivity to guality of
iife of both patients and caregivers,

Second, our comedation anabyses weae axplorabony.
Further studies are nesdaed to test focused hypotheses.
Third, because the [telian validation™' of the Coma
Recovary Scale became available anly in 2011, few data
could be gathered to inchede in the analyses.,
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