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A FEJ-NYAK REGIO VASCULARIS MALFORMACIOJA
ES AZ OBSTRUKTiV ALVASI APNOE BETEGSEG
KOMBINACIOJA: DIAGNOSZTIKAI ES TERAPIAS

MEGKOZELITESEK

Faludi B, MD; Imre M, MD; Biki A, MD; Komoly S, MD;

Lujber L, MD

Ideggyogy Sz 2017;70(1-2):7-13.
The combination of obstructive sleep apnea syndrome and Az obstruktiv alvdsi apnoe betegség kialakuldsaban funkcio-
vascular malformation within the head and neck region is a ndlis és alkati okok mellett szdmos strukturdlis eltérés is sze-
rare condition, and interestingly, only a few cases have repet jatszik. llyenek példaul a nyakra és fejre lokalizélodé
recently been published. Propagation of the vascular mass vascularis malformaciok, melyek ritka kérallapotok, csak
to the larynx and pharynx can cause breathing and swallo- néhdny eseftanulmdny taldlhaté a szakirodalomban. A
wing difficulties. Due fo these sypmtoms, examination and garat és gége irdnydba t6rténd propagécidjuk jelentss lég-
initiation of appropriate therapy for such patients are zési nehezitettséget, esetenként alvasfiggs légzészavart
indeed challenging. eredményezhet. Tekintettel a sz(kds ismeretanyagra, ilyen
We reviewed the literature available and present our case of  esetekben az alvasfiiggs légzészavar kivizsgdldsa és megfe-
a 64 year old woman emphasizing the complaints of sleep lel8 kezelése nagy kihivast jelent.
apnea syndrome and vascular malformation of the face Az irodalmi adatok dftekintése mellett bemutatjuk egy 64
and neck region. Polygraphic examination detected severe éves nébeteg esetét, akinél a kifejezett nappali aluszékony-
obstructive sleep apnea syndrome. The MR examination of sdg mogdtt obstruktiv alvési apnoe betegség igazolédott.
the neck revealed extensive vascular mass narrowing the Kialokuldsdban a fej-nyak régié vascularis malforméciéja
pharyngo-laryngeal region, thereby causing temporal bone jatszik kulcsszerepet. FUl-orr-gégészeti és kontrasztos kopo-
destruction on the right side with intracranial propagation. nya-MR az arcon lathaté elvéltozds mellett a vascularis mal-
ENT examination demonstrated significant narrowing of the  formdcié kiterjedt pharingealis és laringealis szikiletét
pharyngeal lumen and the laryngeal aditus caused by mul- okozd propagdcidjét jelezte, jobb temporalisan intracrania-
tiple hemangiomas. CPAP fitration showed the minimalizati-  lis terjedéssel. A CPAP-légsinterdpia alkalmazésa sordn az
on of the apnea-hypopnea index on the effective pressure alvasfiggd légzészavar normalizalédésat és a beteg pana-
level. Regular CPAP usage resulted in diminishing a majority  szainak csékkenését tapasztaltuk.
of the patient’s complaints. Vizsgdlataink azt bizonyitottdk, hogy a fej-nyak régié vascu-
Our examination clearly demonstrates, obstructive sleep laris malformdciéjéval kombindlédott obstruktiv alvési
apnea syndrome coupled with significantly obstructing vas- apnoe betegség biztonsdgosan kezelhet8 CPAP-légsinterd-
cular malformation in the head and neck region can be pidval, amennyiben sebészeti megoldds nem lehetséges.

Correspondent: Dr. Béla FALUDI, University of Pécs, Department of Neurology;
7623 Pécs, Rét u. 2. E-mail: bela.faludi@gmail.com

Erkezett: 2015. december 19.  Elfogadva: 2016. februdr 1.
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effectively treated safely with a CPAP device, if surgical the-
rapy is not possible.

We summarized our findings and the data available in the
literature to set up recommendations for the appropriate
examination and therapy (including mask fit, efc.) of vascu-
lar malformations and hemangiomas causing pharyngo-
laryngeal obstruction.

Keywords: obstructive sleep apnoe syndrome,
vascular malformation, CPAR MR, fluid shift theory

bstructive sleep apnea syndrome is a well

known disease with severe cardiovascular,
cerebrovascular consequences, cognitive impair-
ments and sleep alterations'. The background of
the disease is the repetitive closure of the airway at
the pharyngeal level, which is based on the functio-
nal consequence of the sleep related change of the
muscle tone regulation precipitated by different
additive factors such as obesity and different struc-
tural abnormalities of the head and neck region.

Soft tissue tumors of the head and neck region
can mechanically compromise upper airways due to
their mass effect. Vascular malformations and
hemangiomas are benign richly vascularised soft
tissue tumors, mostly localized within the head and
neck region.

Combination of vascular malformation of the
head and neck region with obstructive sleep apnea
syndrome is a rare but yet a highly disabling condi-
tion. Due to the few cases presented in the literatu-
re since 1999+%, the knowledge regarding the pro-
per examination and therapeutic approach is limited
and beneficial guidance is not yet readily available.

To elucidate the known pathophysiological and
therapeutic bacground, we performed a systematic
review of the literature in reference to the combina-
tion sleep apnoe syndrome and vascular malforma-
tion.

Additionally, we specifically make reference to
our case of a 64 year old woman with vascular mal-
formation of the head and neck region combined
with severe obstructive sleep apnea syndrome trea-
ted by CPAP.

Based on our examinations and published re-
ports of patients with similar structural causes of
sleep apnea syndrome, we plan to elucidate the
appropriate examinations and therapeutic plan of
patients by answering the following questions:

Is the CPAP/BiPAP device usage safe and tole-
rable for patients with hemangioma with mass
effect in the pharyngeal region?

Can we define a strategy for proper examination
and follow up procedures?

Az irodalmi adatok és sajat esetink kapcsén kivizsgdldsi és
terdpids ajanldst fogalmazunk meg, mely tartalmazza a
szUkséges diagnosztikai eljarésok mellett a hatékony CPAP
és maszkhaszndlat lehet8ségeit is.

Kulcsszavak: obstruktiv alvdsi apnoe betegség,
vascularis malformdcié, CPAR MR, folyadékeltolédds-tedria

Are there any special aspects of the compliance
enhancement (for example: mask type selection)?

Review of the former data

To review the literature in the field of sleep apnea
syndrome based on vascular malformation, we per-
formed a PubMed search using the key words: sleep
apnea, vascular malformation, hemangioma and
CPAP.

On the basis of our intensive and thorough
PubMed search, we found only seven articles*!? in
the field of sleep apnea combined with vascular
malformation of the head and neck region.

Kimura and coworkers® reported three patients
with hemangioma in the oral cavity. They conclu-
ded the usage of the CPAP/BiPAP device is safe
and tolerable and regular follow-up examinations
are important. All the patients adapted to the use of
CPAP device. Clinically, the decrease of excessive
daytime sleepiness, cease of snoring and the lack of
apnea related sleep fragmentation was found.

Thong® reported a case with hemangioma on the
uvula and sleep apnea which was effectively resol-
ved following surgical excision.

Combination of vascular malformation, bilateral
tonsillar enlargement and severe obstructive sleep
apnea syndrome was presented by Ramar®, high-
lighting the conclusion of safe and tolerable usage
of CPAP therapy.

A case of a young girl was presented by Wal-
gama*. Differentiation of hemangiomas and vascu-
lar malformation was written without any discussi-
ons in reference to possible therapeutic approach
for the consequent sleep apnoe syndrome. The ar-
ticle, however discusses an important aspect of the
position dependent filling of the vascular mass®.

Irving and coworkers’ reported several cases of
Sturge-Weber syndrome, which is a vascular mal-
formation of different degrees involving the lepto-
menings, face and eye. The syndrome can affect the
airways resulting obstructive sleep apneas.

Faludi: Combination of severe facial and cervical vascular malformation



Morbidity related to the treatment was seen only
in one case!’. The patient developed severe heada-
ches and hydrocephalus following BiPAP therapy.
The authors concluded, the pressure support caused
the swelling of the subcutaneous cervical and tem-
poral hemangioma with the consequence of severe
headaches.

The reviews and the case presentations contai-
ned only limited recommendations for the neces-
sary examinations, about the appropriate CPAP/
BiPAP device and mask usage for patients with he-
mangiomas or vascular malformations.

The MR examination of the affected region is
substantial for the evaluation of the exact extent of
the lesions. Based on the work of Walgama®, the
MR protocol should contain T1-weighed, fat satu-
rated, T2-weighed or STIR and gadolinium enhan-
ced T1-weighed sequences. The MR angiography is
useful to determine the feeding arteries in case sur-
gical treatment is planned.

Examination of sleep related complains (sleep
related breathing disorders, sleep fragmentation,
daytime sleepiness) is important if the vascular
malformation or hemangioma affects the head and
neck region. If the sleep study confirms obstructive
sleep apnea syndrome, CPAP/BiPAP treatment can
be applied following the extent of vascular mass
and it’s influence on the anatomy and the function
of the laryngo-pharyngeal areas are carefully studi-
ed.

Case presentation

We examined a 64 year old woman with vascular
malformation of the head and neck region and ex-
cessive daytime sleepiness. The vascular lesions
were present from birth and characterized continu-
ous growth. Multiple surgical interventions in the
past resulted in slowing down and preventing the
progression of the vascular masses.

The primary complaints of the patient were ex-
cessive daytime sleepiness with unexpected sleep
attacks during the day, loud snoring, witnessed ap-
neas and frequent awakenings during the night.
Physical examination of the patient showed vascu-
lar mass on the right side of the face, the lips, ton-
gue and soft palate (Figure 1). Based on the pati-
ent’s history and physical examination, the vascular
mass showed significant change in size influenced
by posture (standing, laying position, bending for-
ward) and strikingly, emotional conditions.

Physical neurological examination was within
normal limits. BMI was 34.6 kg/m?.

Based on the growth pattern of the vascular mass

Figure 1. Involvement of the tongue by vascular malfor-
mation on the same patient

(visible at birth, continuous growing, absence of
involution of the lesion) it should be classified as
vascular malformation instead of hemangioma
according to the classification system of Mulliken
and Glowacki'" 2.

Due to visible structural abnormalities on the
face, in the oral cavity, larynx and pharynx, MRI of
the head and neck was done to elucidate the invol-
vement of the upper airways and other areas other-
wise considerably difficult to visualize. Instead of
the commonly used MR angiography, which is the
standard method to determine the blood supply of a
vascular mass)', gadolinium contrast enhanced
MRI was used to visualize the vascular structure
and the detailed extension of the lesion.

The head and neck MR exhibited widespread
involvement of the oral cavity, larynx and pharynx.
Space occupying vascular malformation on the
bucca, soft palate, tongue and in the masticator
area, naso-meso-hypopharynx and supraglottis cau-
sed a significant narrowing of the airways. Besides
the involvement of bilateral parotid gland, the tem-
poral bone, zygomatic arch and pyramidal bone
were also invaded, leading to intracranial propaga-
tion of the hemangioma into the epidural space
(Figures 2, 3). The signal alteration of the affected
regions was intermediate in T1 and T2 weighed
sequences with intensive contrast enhancement in
most parts of the lesion and hyperintense in diffusi-
on TRACE sequence without any signs of paren-
chymal involvement of the brain.

Ideggyogy Sz 2017;70(1-2):7-13.
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Figure 2. Sagittal, T2-weighed MR image of the patient
shows the vascular mass on the labial region and on the
soft palate causing the narrowing of the airways

Figure 3. Horizontal, T1-weighed, contrast enhanced
MR of the patient showing the vascular laesion on both
sides (buccal, parotid region, sublingual region) and the
decreased antero-posterior pharyngeal diameter with a
degree of dislocation

Head CT scan (native and bone window) also
revealed bony destruction of the right temporal
bone (Figure 4) likely as the result of the direct
pressure effect of the hemangioma mass.

The epidural propagation of the hemangioma
can cause the chronic irritation of the temporal cor-
tical area with the possible consequence of epilep-
tic discharge. EEG examination with standard 21
leads showed normal brain electrical activity witho-
ut the signs of epileptic discharge.

Neurosurgical examination of the patient revea-
led no immediate requirement for surgical interven-
tion.

Figure 4. Bone window CT scan proved the lack of tem-
poral bone on the right side

Obstructive apneas and the major structural ana-
tomical changes in the head and neck region called
for an ENT examination. Flexible nasal endoscopy
verified the findings seen on the MRI, found the air-
ways compromised to a degree and revealed postu-
re dependent size change of the lesions. Endoscopic
examination was repeated in various body positions
(sitting up, laying on the back and side) in different
time intervals (0-40 minutes). Lying flat on the
back position caused significant narrowing of the
pharyngeal diameter and the laryngeal entrance,
which was even more prominent after 40 minutes.
This may be the result of position dependent filling
of the vessels and the effect of gravity on the vascu-
lar mass. Turning to right side, rotation of the laryn-
geal region was seen with some breathing improve-
ment. Breathing difficulty caused by vascular mal-
formation related ventil mechanism was not detec-
ted.

Due to the number of former unsuccessful surge-
ries, the high risk for bleeding and the extent of the
lesion, surgery was not an option in this case, nei-
ther was the endovascular occlusion because of the
high purported complication rate of the latter.

To determine the sleep related breathing abnor-
mality, we performed a polygraphic examination,
which substantiated our hypotheses, and proved in
the diagnosis of a severe obstructive sleep apnea
syndrome (Figure 5). The apnea-hypopnea index
was 73.4/h, the lowest oxygen level was 27% and
the average oxygen level was 90%. The degree of
daytime sleepiness was determined with Epworth
Sleepiness Scale, which showed 18 points over 24.

Polysomnography controlled CPAP titration was
accomplished. Recorded electrode montage cove-
red the EEG channels (C3, C4, F3, F4, O1, O2 posi-

Faludi: Combination of severe facial and cervical vascular malformation



tion according to the international 10-20 system),
eye movement; chin muscle EMG, nasal air flow,
thoracic and abdominal breathing effort, ECG,
pulse rate, oxygen saturation, limb EMG activity
body position sensor and microphone for recording
of snoring.

The effective pressure level to eliminate the
obstructive breathing elements was 11 water centi-
meters. The apnea-hypopnea index reduced to 3.2/h
and the average oxygen saturation level was 95%
with the reorganization of the sleep architecture at
this pressure level.

Consequently, due to the routine employment of
the CPAP device, the patient reported the reduction
of the daytime sleepiness and the ESS score decli-
ned to 4 points. Improvement of the cognitive func-
tions and reduction of the night time complaints
(snoring, sleep fragmentation) were also noticed.

Discussion

Several medical conditions may lead to structural
anatomical changes including the consequences of
sleep related repetitive upper airway obstruction.
The most important characteristics are the tonsillar
hypertrophy, tumors with mass effect, lymphoma of
the upper airways, macroglossy, retrognathia and
various craniofacial abnormalities. The hemangio-
mas and vascular malformations are rare structural
causes of sleep apnea syndrome and therefore, our
knowledge is limited regarding the proper therapy.

Surgical intervention is indicated in case of ulce-
ration, bleeding, hearing and visual complication
and in disfiguring facial deformities.

We presented a case of a 64 year old woman
with excessive daytime sleepiness, snoring and
space occupying vascular malformation within the
head and neck region. Following a physical exami-
nation, head and neck MRI, otolaryngological, neu-
rosurgical, polygraphic sleep examinations and
polysomnography based CPAP titration, the patient
implemented the use of the CPAP device. The
results clearly demonstrate the CPAP therapy is
safe and tolerable for our patient suffering from
severe vascular malformation affecting the upper
airways.

Vascular malformation versus
hemangioma: terminological
considerations

A majority of the case presentations and reviews
within the literature we studied feature the termino-

Desat

Figure 5. Polygraphic sleep examination of the patient. The fin-
dings confirm severe obstructive sleep apnea syndrome, with pha-

sic worsening pattern

SpO,: oxygen saturation, HR: heart rate, CA: central apnoe, OA: obstructive

apnoe, HYP: hypopnoe, SN: snore, Pos: position, Desat: desaturation

Table 1. Differentiation of vascular malformations and
hemangiomas [after Willenberg T, Baumgartner I. Vas-
cular birthmarks. Vasa 2008;37(1): 5-17]

Vascular Hemangiomas
malformations

Present at birth Yes No

Rapid proliferation No Yes

Involution No Yes

Present in adulthood  Yes Residual

logy of “hemangioma” for the description of the
patient’s vascular lesions and the subjects were
mostly adults at the time of the sleep study. In
almost all cases, the vascular mass showed continu-
ous growth despite any therapeutic approache
(radiotherapy, surgery, etc.) without the sign of reg-
ression over the time. According to the classificati-
on of Mulliken and Glowacki'"-'? (Table 1) a vas-
cular birthmark with a continuous growing ten-
dency and lack of involution, regression till the end
of childhood is called “vascular malformation”. On
the contrary, “hemangiomas” are not present at
birth, and they show rapid postnatal growth and
slow involution during childhood!'.

The use of Doppler ultrasound is helpful to cha-
racterize the subtypes of vascular malformations on
the base of blood flow patterns. Arterial and arteri-
ovenous malformations are so called “high flow”
lesions, while venous or lymphatic subtypes are
“low flow” variations®.

Despite the differences in characteristics of
benign vascular tumors, they can cause similar
complications such as ulceration, bleeding, infecti-
on, ocular propagation in addition to breathing and
swallowing abnormalities due to the involvement of
upper airways and pharyngeal regions.

Ideggyogy Sz 2017;70(1-2):7-13.
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Compliance and reliability of the CPAP
usage

The initiation and daily usage of the appropriate
conservative therapy (CPAP/BiPAP) raises many
questions, among others, the proper mask fit and
the long term effectiveness of the treatment.

The mask fit is one of the most important ques-
tions in assuring patient compliance. The vascular
malformation or hemangioma can affect the face
causing various deformities. Often, effective, pro-
per mask fit is not possible to achieve, if the vascu-
lar mass lesion involves the lips, the perioral or per-
inasal regions due to the risk of ulcerate and blee-
ding. Based on our clinical experience, this can be
avoided with the use of minimal contact CPAP/
BiPAP masks. Therefore, we recommend the nost-
ril or nose-tip based masks. The strap of the mask
also can ulcerate the vascular mass, therefore some
modification of the holding system is suggested in
selected cases. If the total closure of the mouth is
hindered by the labial vascular mass, the full-face
mask can be useful.

Contrary to the hemangiomas, which involute
spontaneously by time in most cases, vascular mal-
formations tend to grow slowly but continuously!''.
Propagation of the vascular mass into the oral
cavity and pharyngeal region can reduce the effec-
tiveness of the CPAP therapy a great deal. Patient
compliance, insufficiency, sign of sleep fragmenta-
tion and daytime sleepiness often indicate the need
for increased CPAP/BiPAP pressure. To avoid
compliance failure, regular follow-up examinations
(both sleep and otorhynolaringological) are encou-
raged.

Propagation of the vascular mass to the pharyn-
go-laryngeal regions, may serve as a structural
background for intermittent closure of the airways
through a ventil mechanism, particularly if the lesi-
on involves areas in close proximity to the vocal
chords. CPAP/BiPAP therapy may diminish these
symptoms with the increased inward flow of air.
This possible ventil mechanism emphasizes the
importance of a detailed otolaryngological exami-
nation using fiberscopes to visualize the affected
regions. The exclusion of ventil mechanism by vas-
cular mass at the site of the larynx will improve the
safe effectiveness of CPAP/BiPAP therapy.

Effect of fluid shift on vascular
malformation

Our patient reported a significant posture dependent
size change of the vascular mass that took place in

a brief moment (few minutes). Laying down flat on
the back immediately increased the patient’s short-
ness of breath which grew worse after 40 minutes.
Over the years, the patient admitted experiencing
certain body and head positions that helped to avoid
the feeling of obstruction. Posture dependent size
change of the vascular malformations are subtype
dependent, which is, for example, not characteristic
for the lymphatic subtype'¥, and can affect the
pharyngeal diameter.

The “fluid shift theory” is widely recognized and
a frequent studied model of position dependent
fluid distribution of the body'S. The prevalence of
obstructive sleep apnea syndrome is higher in pati-
ents with cardiac failure in which the fluid-retenti-
on is more prominent'.

According to this theory, the plasma volume
decreases by 300-400 ml in standing position and
accumulates in the interstitial space of the legs and
venous pools. In a prone or flat position, redistribu-
tion of the fluid can be seen: reabsorption of a fluid
from the interstitial space to the vessels. The time
span of this process is in the 30-60 minutes range.

The fluid shift is more prominent in patients fea-
turing cardiac failure related fluid accumulation in
the legs. The position dependent filling up and the
consecutive enlargement of the vascular mass alone
can be a significant factor reducing the pharyngeal
diameter. In addition, the fluid shift dependent ex-
pansion of such vascular masses further decreases
the airflow with the consequential worsening of the
sleep dependent respiratory failure.

The fiberoscopic examination of our patient pro-
ved the position (immediate narrowing) and time
(further narrowing in laying position) dependent
change of the pharyngeal geometry. The first is the
effect of direct immediate filling up of the vessels
and positional change of the vascular mass due to
gravity, while the second is the result of the fluid
shift.

Clearly, CPAP/BiPAP therapy successfully
achieves in reducing the effect of redistribution of
the fluid into the neck by elevating the intramural
pressure in the pharyngeal space.

Recommendation for examination of
patient with facial vascular laesion

On the basis of our experience gained while mana-
ging our case and reviewing former data from the
literature, we propose the following examination
protocols in support of sleep apnea syndrome com-
bined with vascular malformation or hemangioma:

To determine the severity of sleep related brea-

Faludi: Combination of severe facial and cervical vascular malformation



thing abnormalities, a polygraphic or polysomnog-
raphic examination is necessary.

To elucidate the relationship of vascular mass
and pharyngeal obstruction, routine otorhynolarin-
gological examination and fiberoscopic examinati-
on must be accomplished in both a sitting and
laying position to determine the growing / filling
tendency. MR examination (with gadolinium cont-
rast enhancement) of the head and neck can help to
determine exact extent of the vascular mass. MR-
based angiography or conventional angiography is
useful to visualize the main vascular connections of
the vascular mass (the feeding arteries and main
veins) if surgical interventions are indeed neces-
sary. In case of intracranial propagation, a neuro-
surgical examination is encouraged. Electroence-
phalography is recommended in case of epileptic
seizure.

Due to the potential risk of pharyngeal vascular
mass to obstruct the airways, the polysomnography
based CPAP/BiPAP titration must be completed
only after the above examinations are implemented.

Regular follow-ups are highly recommended.
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Osszefoglalé kézleményiink célia a sclerosis multiplex keze-
lésére alkalmazott alemtuzumab- és teriflunomidterdpidk
sordn nyert mégneses rezonancia (MR) -képalkotés publikdalt
eredményeinek ismertetése. Sclerosis multiplexben az MR-
képalkotds érzékenyen detektdlja azokat a szubklinikai
patofiziolégiai és morfolégiai folyamatokat, melyek a beteg-
ség korai szakdban klinikai tOnetet még nem okoznak,
azonban a betegség hosszU tévl prognézisa szempontjabdl
meghatérozé fontossaguak. Az MR-képalkotds emiatt a
terdpids hatékonysdg korai nyomonkévetésében egyre fon-
tosabb helyet kap. Alemtuzumabbal és teriflunomiddal scle-
rosis multiplex indikéciéban az elmult 15 évben tébb klini-
kai gydgyszertanulmany zajlott, melyek a fenti szerek klini-
kai hatékonységét bizonyitottdk. Ezekben a tanulmdanyok-
ban MR-méréseket is végeztek, az eredményeket az elmdlt
években a szakirodalomban publikélték. Az elvégzett MR-
vizsgdlatok a betegség aktivitésara és a neurodegenerativ
folyamatok gatldséra utalnak, mely eredményektsl a beteg-
ség hossz0 tavl prognézisa szempontjébél kedvez8 hatds
vérhaté.
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Our work aimed to review the published results of magnetic
resonance imaging (MRI) obtained in the course of alemtu-
zumab and teriflunomide therapy in multiplex sclerosis. In
multiplex sclerosis MRI sensitively detects subclinical patholo-
gical processes, which do not manifest clinically in the early
course of the disease, however have substantial significance
from the viewpoint of the long-term disease prognosis. MRI
has an increasingly important role in the early monitoring of
the therapeutic efficacy. In the last 15 years several clinical
trials have been conducted with alemtuzumab and terifluno-
mide in multiple sclerosis providing evidence about the
favourable clinical effect of these drugs. MRl images were
acquired in these trials as well, and the results published
recently in the scientific literature. These MRI results denote
the suppression of the disease activity and the neurodege-
nerative processes, which may imply a favourable effect on
the long-term prognosis of the disease.
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Bevezetés

A sclerosis multiplex (SM) a fiatal n6k korében
gyakori, a kozponti idegrendszert érint6 krénikus,
immunmedidlt betegség. A koérkép patoldgiai jel-
legzetességei a gyulladds, a demyelinisatio, és az

Elfogadva: 2016. december 9.

axon/neuronpusztuldssal jaré neurodegeneracio.
Klinikailag a betegség visszatérd relapszusok és
progresszié kombindciéjaval jelentkezik, és leg-
gyakrabban fiatal, munkaképes betegeknél okoz
kiilonb6z6 silyossagu korlatozottsdgot mozgasuk-
ban, kognitiv funkciéjukban és életmindségiikben.
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atrofia = 0

SM-ben a kezelés f6 célja a tartés rokkantsag
kialakulasanak megel6zése. A klinikailag észlelhe-
t6 tiinetek mogott SM-ben a kézponti idegrendszer-
ben tobbféle szubklinikai patofizioldgiai folyamat
zajlik, melyek a betegség hosszu tavu progndzisa
szempontjabol meghatarozéak. Ugy tlinik, hogy a
gyulladasos folyamatok korai gatldsa révén gatol-
haté a hosszu tavi rokkantsdgért felel6s komplex
patofizioldgiai kaszkadfolyamatok beindulésa.
Szamos bizonyiték tdmasztja ald azt a nézetet, hogy
az SM korai szakdban inditott terdpia hatékonyabb
és kritikus a hosszu tavi neuroldgiai funkciék meg-
tartdsdban és a rokkantsag kialakuldsanak megel6-
zésében'. A rokkantsag sulyossagat klinikailag pon-
tozoskaldk segitségével objektivizaljuk (példaul
Expanded Disability Status Scale, EDSS), melyek
azonban a szubklinikai folyamatokrdl, és ezaltal a
betegség hosszi tdvi kimenetelérdl kevés korai
informdcidt szolgdltatnak. A magnesesrezonancia-
képalkotas (MRI) érzékenyen detektdlja a kozponti
idegrendszerben zajlé klinikailag relevdns és
szubklinikai fokdlis gyulladds helyét és id6beli val-
tozasat, valamint a T1-hipointenziv fekete lyukak
detektdlasaval utal a krénikusan zajl6 neurodegene-
rativ folyamatokat is. Az MRI ezdltal a klinikai
értékelésnél érzékenyebb modszer a betegség prog-
nézisdnak megitélésében, tovabba a kezelésben
hasznalt farmakonok hatékonysdganak (és bizton-
sagossdaganak) nyomonkovetésében®. A terdpidra
nem reagalé betegek korai azonositasa fontos, mert
hatékonyabb szerre valtassal javithat a hosszu tavd
prognoézis.

A konvenciondlis MR-mérésekkel meghatdroz-
haté a T2-hiperintenziv laesiok szama/térfogata,
mely utal a betegség aktivitdsara, és hasznos a
betegségakkumuldcié hosszd tavd megitélésében.

PBVC: -1.2%

s NOVekedés

A T2-hiperintenziv laesiok Ossztérfogata/lokaliz-
cidja azonban a klinikai tiinetekkel gyenge korrela-
ciot mutat, ezt hivjuk klinikoradioldgiai paradoxon-
nak®. A betegség progresszidjanak egy jobb jelzGje
az utébbi idében bevezetett agyi sziirkedllomanyi
atré6fia mérése. Tobb vizsgdlat megmutatta, hogy
keresztmetszeti és utdnkovetéses vizsgalatokban is
jol korreldl az agyi atréfia foka a fizikai rokkantsag-
gal, kognitiv funkcidval, és az MR-laesiok mennyi-
ségével* 3. A sziirkedlloményi aréfia mar a betegség
legkoraibb szakdban kimutathato, és elérehaladédsa
gyorsabban, mint egészséges egyénekben. SM-es
betegekben az atlagos évi atréfia mértéke 0,5%—
1,3%-o0s, ezzel szemben egészséges egyénekben ez
az ardny 0,1%-0,4%°. A progressziv agyi atréfia
hidnya az utébbi években bekeriilt a betegségaktivi-
tastol mentesség koncepcidjaba is (No Evidence of
Disease Activity — 4, NEDA-4)’.

Az agyi atréfia tobbféleképpen mérhets. A
jelenleg hasznalt mdodszerek egy része az agyat szo-
veti MR-intenzitdsok szerint szegmentélja (példaul
SIENAX®). Az agy voxeleibdl intenzitdsok szerint
készit hisztogramot. Ezen beliil meg lehet hatirozni
a szilirkedllomany, fehérdllomany és a liquornak
megfeleld intenzitdsgorbéket és végiil meghata-
rozhatd, hogy melyik szoveti tipushoz milyen
valészinliséggel tartozik az adott voxel. Ezt a mdd-
szert elsGsorban keresztmetszeti vizsgdlatokban
alkalmazzdk. Az alkalmazasok masik része utanko-
vetéses vizsgadlatokban haszndlatos és az egymadst
kovets felvételek egymdashoz regisztraldsan alap-
szik (példdul STENAS®). Ez a mddszer a két egymast
kovets felvételt egymdashoz idomitja (regisztralja)
és az agy szélmozgdsaibdl szamit térfogatvaltozast.
Ez a mddszer nem alkalmas a sziirke vagy a fehér-
allomany térfogatvaltozasanak megitélésére, Ossz-
agyi térfogatviltozdst mér (1.
abra).

Az agyi atréfia mérése a rutin
klinikai gyakorlatban individudlis
beteg kovetésére még nem meg-
bizhaté médszer, mert az agytérfo-
gatot szamos tényezd (életmdddal
Osszefiiggd faktorok, genetika,
kisérs betegségek) befolydsolja. A
képelemzéshez haszndlt algorit-
musok csak korldtozottan osszeha-
sonlithatok, emiatt a mérésekben
jelentés eltérések fordulhatnak
el6. Klinikai tanulmanyokban

azonban az agyi atréfia mérése
fontos paraméternek bizonyult az
SM kezelésére hasznalt szerek
terdpids hatdsdnak monitorizasa-
ra’.

1. abra. A SIENA mddszerrel azonositott agyi atrdfia egy sclerosis multiplexben
szenvedd beteg esetén. A modszer a két idopontban készitett MR-felvételek egymads-
hoz illesztésébdl szamol agyi atrdfidt. Az dbrdn a kék és a piros szinek az atrofidt és
az agytérfogat lokdlis novekedését jelzik, melybdl a program globdlis agyi parenchi-
mafrakcio vdltozdsdt szamitja ki

1 6 Mike: MRI alemtuzumab- és teriflunomidkezelésnél



Osszefoglal6 tanulmanyunkban ismertetjiik azo-
kat a publikdlt MR-vizsgédlati eredményeket,
melyeket klinikai gy6gyszertanulmanyokban relap-
szald-remittdlé sclerosis multiplexes (RRSM-)
betegek kezelésére alkamazott alemtuzumab- és
teriflunomidszerek haszndlata sordn mértek.

ALEMTUZUMABTERAPIA

Az alemtuzumab az RRSM kezelésére hasznalt
humanizalt anti-CD52 monoklondlis antitest, mely
a keringd T- és B-lymphocytdk deplécigjat okozza.
Az ezt kovet6 repopulacid sordn egyes lymphocyta-
alcsoportok szdma, aranya, és funkcidja megvalto-
zik. Az alemtuzumab Eurépaban mind terdpianaiv,
mind betegségmoddositd terdpia mellett attdord
betegséget mutatd, aktiv RRSM-es betegek kezelé-
sére alkalmazhat6 szer'®.

Modszerek

Az alemtuzumab hatdsait vizsgdl6 adatok egy fazis
2, és két fazis 3 vizsgalatbdl, valamint ezek kiter-
jesztett utdnkovetéses tanulmdnyaibdl allnak ren-
delkezéstinkre.

Eredmények

CAMMS223 vizsgdlat
A féazis 2 randomizalt, kontrolldlt vizsgalat
(CAMMS223 vizsgdlat) eredményeit 2008-ban
kozolték''. A CAMMS223-ban az alemtuzumabke-
zelést heti haromszor 44 ug subcutan (sc.) interfe-
ron-p (IFN-P) -la-terdpia alkalmazdsdval hasonli-
tottdk Ossze. A vizsgdlatba 334 korai stddiumd,
aktiv RRSM-es beteget vontak be, akik teljesitették
a 2001-es McDonald-kritériumokat, a megel6z6 két
évben tobb mint két relapszusuk volt, a megel6z6
négy hoénapban havonta végzett MR-vizsgdlatok
sordn legalabb egy gadolinium (Gd) -halmoz6 lae-
sidjuk volt, a kiinduldsi EDSS-pontszdmuk harom
vagy anndl kevesebb volt, SM-es tiineteik harom
éven beliil kezdddtek, és korabban az SM-re szte-
roidon kiviil immunterapiat nem kaptak. A rokkant-
sagot értékeld vizsgald ,,vak” volt az alkalmazott
kezelési mddra. Az alemtuzumabot intravénas (iv.)
infazidban alkalmaztdk a kiinduldsndl 6t, egymast
kovetd napon at, és 12 hoénappal késébb harom,
egymadst kovetd napon keresztiil. A 24. hénapnél
a kezel6orvos dontése alapjan 3. kezelésre is le-
het6ség volt, amennyiben a CD4+ T-sejt-szdm
>100x10° sejt/l volt.

A vizsgalat mésodlagos végpontjaként MR-
méréseket is végeztek. Mérték a T2-stlyozott MR-
képeken a laesidk 6sszmennyiségét, valamint kisza-

mitottdk a T1-silyozott MR-képek felhaszndldsdval
az agytérfogatot. A kiinduldshoz viszonyitott 12.
hénapnal mért laesio-Ossztérfogat szignifikdnsan
alacsonyabb volt az alemtuzumabkezelt csoportban
(p<0,01), ugyanez volt tapasztalhaté a 24. hénapnal
is (p<0,005). A 36. honapnal mért laesio-0ssztérfo-
gat mind a két betegcsoportban a kiindulasi térfo-
gatnal kisebb volt, és markdnsabb csokkenés volt az
alemtuzumabbal kezelt csoportban, azonban a
kiilonbség nem volt statisztikailag szignifikdns
nagysagd. Megjegyzendd, hogy a 36. hdnapos
mérésnél a betegszdm alacsonyabb volt a terdpidt
abbahagyott betegek szdmdaval, mint a megel6z6
években, valamint tovabbi 26 betegnél nem késziilt
vagy nem volt értékelhetd6 az MR-felvétel. A 36.
hénapndl szamitott agyi térfogatmérés mindkét
betegcsoportban fogyatkozast jelzett, azonban a
csokkenés szignifikdnsan lassabb iitem{ volt az
alemtuzumabbal kezelt betegcsoportban (—0,5%
volt a térfogatkiilonbségek medidnja az alemtuzu-
mabbal kezelt betegcsoportban, és —1,8% a sc. IFN-
B-1la-val kezelt csoportban; p<0,05). Az agyiatré-
fia-méréseknél szamitasba kell venni a pszeudoat-
réfia jelenségét, azaz a kezelés kezdetén a gyulla-
dascsokkentd hatds kovetkeztében a gyulladdsos
0déma csokken, melynek kovetkeztében a teljes
agy térfogata is csokken. A pszeudoatréfia zavard
hatdsat kikiiszobolendd, meghataroztak az agyi tér-
fogatkiilonbségeket a 12. és 36. honap kozott is.
Ekkor a sc. IFN-f-1a-val kezelt betegekben —0,2%
volt a csokkenés medidnja, mig az alemtuzumabbal
kezelt betegekben 0,9%-os agyi térfogat-novekedés
volt kimutathaté (p<0,02)!!.

CARE-MS I és CARE-MS II tanulmdnyok

Az alemtuzumabbal végzett két fazis 3 vizsgalat, a
CARE-MS (Comparison of Alemtuzumab and
Rebif® Efficacy in Multipe Sclerosis I. és II.) ered-
ményeit 2012-ben publikaltak'* 3. Mindkét CARE-
MS vizsgélat kétéves, randomizélt, aktiv szerrel
kontrollalt, fej-fej melletti vizsgalat volt. Bar mind-
két vizsgélatba olyan RRSM-es beteget vontak be,
akik teljesitették a 2005-6s McDonald-kritériumo-
kat, és betegségiik aktiv volt (azaz a megel6z6 két
évben >2 relapszus és a megel6z6 évben >1 relap-
szus), a két vizsgalat eltért a célpopulacié kezelési
el6zményeiben. A CARE-MS I-ben a bevilaszott
betegek kordbban soha nem részesiiltek betegség-
moédosité terdpidban, a kiinduldasi EDSS-pont-
szamuk <3,0 volt, é&s SM-es tiineteik 6t éven beliil
kezdédtek. Ezzel szemben a CARE-MS Il-ben a
betegek >6 hdonapja alkalmazott IFNB- vagy glati-
ramer acetat-kezelés mellett relapszaltak (megel6-
z0en egyéb kezelés alkalmazdsa, kozte a natalizu-
mab szintén engedélyezett volt). Emellett kritérium
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volt, hogy a kiinduldsi EDSS-pontszdmuk <5,0, és
az SM-es tiinetek 10 éven beliili indultak. Az alem-
tuzumbot mindkét vizsgalatban 12 mg/nap dézis-
ban iv. infiziéban alkalmaztdk 6t napon 4t a kiindu-
Iasnél, majd harom napon at 12 hénap milva. A
kontrollbetegcsoport mindkét vizsgdlatban sc. IFN-
B-la-kezelésben részesiilt. A rokkantsigot és az
MRI-t értékeld vizsgalok vakok voltak az alkalma-
zott kezelési szerre. Evente végeztek standardizalt
koponya-MR-vizsgdlatot, melyek sordn elemezték
a laesidkat, és mérték a normalizalt agyi térfogatot.
A CARE-MS I vizsgadlatba 563 beteget vontak be,
akik koziil 526-an fejezték be a kétéves vizsgalatot,
a CARE-MS I vizsgalatba 840 beteget vontak be,
akik koziil 715-en maradtak bent végig a két év
alatt.

Mindkét fazis 3 vizsgédlatban a 24. hénapndl
mért T2-hiperintenziv laesiok Ossztérfogata mind
az alemtuzumabbal, mind a sc. IFN-B-1a-val kezelt
betegcsoportban a kiinduldsinal alacsonyabb volt,
de a két betegcsoport kozott nem volt szignifikans
kiilonbség. Az 4j és megnagyobbodd T2-hiperin-
tenziv laesidkkal jellemezhetd betegek ardnya
azonban szignifikdnsan alacsonyabbnak mutatko-
zott mindkét CARE-MS vizsgalat alemtuzumabbal
kezelt betegcsoportjaiban Osszehasonlitva a sc.
IFN-B-1a-val kezelt betegcsoportokkal (a CARE-
MS I-ben p<0,04, a CARE-MS II-ben p<0,0001).
Gd-halmozé laesio megjelenése is szignifikdnsan
kevesebbszer fordult el6 az alemtuzumabbal kezelt
betegcsoportokban (p<0,0001 mindkét CARE-MS
vizsgalatban). Az agytérfogatmérések soran mind-
két fazis 3-as vizsgdlatban azt taldltdk, hogy az
alemtuzumabbal kezelt betegcsoportban a sc. IFN-
B-la-val kezelt csoporthoz képest a csokkenés
iiteme szignifikdnsan lassabb volt, a CARE-MS I-
ben az agytérfogat fogydsa 42%-kal, a CARE MS
II-ben 24%-kal volt kevesebb az alemtuzumabbal
kezelt betegcsoportban a sc. IFN-B-la-val kezelt
csoporthoz képest (CARE-MS I-ben p<0,0001,
CARE-MS II-ben p<0,01).

CARE-MS I és CARE-MS II tanulmdnyok
kiterjesztett utdnkovetéses vizsgdlata
A CARE-MS 1 és CARE-MS 1II vizsgalatokban
részt vett betegeket tovabbi kiterjesztett utinkove-
téses tanulmanyba vontdk be, mely vizsgdlatok
jelenleg is folynak. Mindkét folyé utdnkovetéses
vizsgélatban végeztek elézetes adatelemzéseket is,
melyek eredményeit elséként 2016 aprilisaban, az
American Academy of Neurology 68. Eves Kon-
ferencidjan ismertették.

A CARE-MS I és CARE-MS II-ben sc. IFN-f-
la-val kezelt betegek a kiterjesztett utankovetési
vizsgdlatokban elhagytdk a sc. IFN-B-1a-kezelést,
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és két ciklus alemtuzumabkezelésre valtottak (12
mg alemtuzumab iv. 6t, egymast kdvetd napon at a
kiterjesztett vizsgédlat kezdetén, és 12 hoénappal
kés6bb harom, egymast kovetd napon keresztiil). A
két kezelési ciklust kovetden >1 évvel a legutolsd
kezelés utdn a betegek kaphatnak udjabb ciklus
alemtuzumabkezelést (12 mg/nap hdrom, egymast
kovet6 napon keresztiil), ha >1 protokoll szerinti
relapszusuk fordul eld, vagy >2 tj/megnagyobbod6
T2-hiperintenziv és/vagy Gd-halmozé agyi vagy
gerincveldi laesiojuk jelenik meg. Az agytérfogatot
az agyi parenchymafrakcié mérésével hataroztak
meg, melyet a protondenzitdsu/T2-stlyozott ké-
pekr6l szarmaztattak agyi szegmentéacids képelem-
706 szoftver haszndlatanak segitségével.

A kiterjesztett utdnkovetési vizsgalatokban eld-
zetes elemzéseket végeztek azoknak a betegeknek
az adataibdl, akik legaldbb egy ciklus alemtuzu-
mabkezelést megkaptak (CARE-MS I-ben 139
beteg, CARE-MS II-ben 143 beteg). A CARE-MS
I tanulmdnyban két éven at sc. IFN-p-1a-kezelés-
ben részesiils, majd a tanulmany kiterjesztett kove-
téses fazisdban alemtuzumabra valt6 betegek kozott
az eredeti tanulméany 2. kezelési évéhez viszonyitva
az utankovetés 2. évében szignifikdnsan magasabb
volt azoknak a betegeknek az ardnya, akiknél nem
jelent meg uj/megnagyobbodé T2-hiperintenziv
gbc, 1j Gd-halmozé vagy, dj nem halmozé TI1-
hipointenziv laesio (p<0,05), és akiknél nem lat-
szott aktivitdsra utald eltérés MR-vizsgalattal
(p<0,001). A 3. kovetési évben szignifikans kii-
lonbségek ezeket a paramétereket illetben mar nem
voltak kimutathatéak, de a terdpiavaltds utan a bete-
gek tobbsége 1j laesiok megjelenésétdl mentes ma-
radt'.

Azokndl a betegeknél, akik a CARE-MS 1 és
CARE-MS II tanulméanyokban két éven 4t sc. IFN-
-1la-kezelést kaptak, majd a tanulmdany kiterjesz-
tett kovetéses fazisaban alemtuzumabra valtottak,
az agytérfogat-csokkenés jelentSs lassuldsat észlel-
ték az elkovetkez6 hdrom évben. A sc. IFN-B-1a-
val kezelt betegek medidn éves agyi térfogatcsok-
kenése a CARE-MS 1 vizsgédlatban a 2. évben
—0.50%-0s, a CARE-MS 1I vizsgélatlatban —0,33%-
os volt, mely az alemtuzumabra valtds utdn a
CARE-MS I-ben az elsé évben —0,07%-ra, a 2.
évben —0,13%-ra, a 3. évben —0,09%-ra csokkent,
mig a CARE-MS Il-ben az elsé évben a agyi
parenchymafrakcié 0,02%-kal emelkedett, majd a
2. évben —0,05%-kal, a 3. évben —0,14%-kal csok-
kent. Mind a CARE-MS I, mind a CARE-MS 11
kiterjesztett vizsgalatdban az 5. év végén az agyi
atréfia itemének lassuldsa kifejezettebb volt az ere-
deti vizsgélatban is alemtuzumabkezelést kapott
betegcsoportban dsszehasonlitva azokkal, akik a sc.



1. tablazat. MR-paraméterek vdltozdsa az alemtuzumabkezelés hatdsdt vizsgdlo tanulmdnyokban

T2-laesio-volumen- T2-laesio-volumen- T2-loesio-volumen- Eves agytérfogat-
valtozés (12 hé) vdltozds (24 hé) valtozds (36 hé) véltozés (%)
CAMMS | IFN-B-1a: -12,1%* IFN-B-1a: -9,8%* IFN-B-1a: -13,3%* IFN-B-1a: ~-0,6%**
ALEM 12 mg: -17,7%" ALEM 12 mg: -21,2%" ALEM 12 mg: -18,2%! ALEM 12 mg: ~-0,3%"*S
ALEM 24 mg: -19,2%t ALEM 24 mg: -20,3%" ALEM 24 mg: -16,4%! ALEM 24 mg: ~—0%*
CARE-MS | IFN-B-1a: -6.5% IFN-B-1a: ~-0,74%***
ALEM 12 mg: —-9,3%N* ALEM 12 mg: ~-0,433%!
CARE-MS I IFN-B-1a: -1,23% IFN-B-1a: ~-0,405%***
ALEM 12 mg: —1,27%N* ALEM 12 mg: ~-0,308%!
*Medidn.

**Kozelitd szdmitott érték a kdzlemény 0-36 hénap kdzétt mért értékeibdl.
***Kdzelitd szamitott érték a kdzlemény 0-24 hénap kdzstt mért értékeibél.

tSzignifikdns kilénbség a kontrollcsoporthoz képest.
NS Nem szignifikdns.

IFN-B-1a-kezelésr6l a Kkiterjeszett utdnkovetési
szakban valtottak alemtuzumabkezelésre (alemtu-
zumabbal kezelt csoportban a CARE-MS I-ben a
csokkenés az 5. évben —1,352%, a CARE-MS 1I-
ben —0,855%, a sc. IFN-B-la-rél alemtuzumabra
valté csoportban a csokkenés a CARE-MS I-ben
—1,646%, a CARE-MS II-ben —1,044%)".

A CARE-MS II-be bevont betegek kiterjesztett
utdnkovetése sordn megallapithaté volt, hogy az
eredeti vizsgélatban taldlt MR-végpontok a kdvetés
sordn is fenndllnak. Az MR-aktivitdssal nem jelle-
mezhetd, és 1j laesiok megjelenésétdl mentes bete-
gek magas ardnya a kovetés harom éve alatt tovabb-
ra is tartésan fennmaradt'®.

A CARE-MS I és CARE-MS 1I kiterjesztett
utdnkovetéses vizsgalataiban megvizsgéltdk azok-
nak a betegeknek az adatait, akik az eredeti tanul-
manyban alemtuzumabkezelést kaptak és a kezelés
2. évében nem mutattak sem klinikai, sem MR-akti-
vitdst, és a tovdbbiakban nem kaptak sem ujabb
alemtuzumab-cikluskezelést, sem mds betegségmo-
dosité terapidt. A CARE-MS I vizsgalatba bevont
betegek 68%-a, a CARE-MS II-be bevont ugyan-
ilyen betegek 59%-a a kiterjesztés 2-5. évig terjedd
id6szaka alatt sem mutatott semmilyen MR-aktivi-
tast (4j/megnagyobbod6 T2-hiperintenziv géc, Uj
Gd-halmozé laesio)'” 8. Az agytérfogat csokkené-
sének iiteme azok kozott a betegek kozott, akik
betegségaktivitastol teljesen mentesek voltak [sem
klinikai (relapszus, rokkantsdgi progresszid), sem
MR-aktivitast nem mutattak] az utankovetési ido-
szak alatt is lassubb volt: a CARE-MS I-ben a 2.
évben a csokkenés —0,27% volt, majd az utdnkodve-
tés soran a 3. évben —0,01%, a 4. évben —0,18%, az
5. évben —0,14%)"7. a CARE-MS II-ben a 2. évben
a csokkenés —0,20% volt, majd az utdnkdvetés
soran a 3. évben —0,17%, a 4. évben —0,19,% az 5.
évben —0,07%)'? (1. tablazat).

Alemtuzumab és neuroprotekcio

Mind a CAMMS?223 vizsgalatban, mind a CARE-
MS 1II kiterjesztett utdnkovetési vizsgdlatdban az
agyi térfogatok novekedése volt észlelhetd az alem-
tuzumabkezelés mellett, mig az agyi atréfia tovabb
haladt elére a sc. IFN-B-la kezelt csoportban.
Emellett a CAMMS?223 vizsgalatban az alemtuzu-
mabbal kezelt betegcsoport rokkantsagi allapota
0,39 EDSS-pontszammal csokkent, mig a sc. IFN-
B-la-val kezelt betegcsoportban az EDSS 0,38
ponttal emelkedett. Az agyi atréfia elérehaladasa-
nak szignifikdns lassuldsa volt észlelheté a CARE-
MS I, a CARE-MS 1I, valamint az el6bbiek kiter-
jesztett, kovetéses vizsgdlataiban is. Tovdbba a
CARE-MS 1I vizsgdlat alemtuzumabbal kezelt
betegcsoportjdban a rokkantsdgi allapot szintén ja-
vult (a vizsgdlat végén az EDSS-pontszdm 0,17
ponttal csokkent, mig a sc. IFN-B-la-val kezelt
betegcsoportban 0,24 ponttal emelkedett).

Az alemtuzumabkezelés rokkantsagi allapotot
javito, és agyi térfogat-ndvekedést eredményezd
hatdsdanak pontos mechanizmusa nem ismert. Le-
hetséges mechanizmusként olyan neutrofinok és
oligotrofinok szerepét feltételezik, melyeket az
alemtuzumab alkalmazdsat kovetden regenerdld-
dott lymphocytdk szekretdlnak'®. Erre utalnak
azok az in vitro vizsgalatok, melyekben kimutatha-
té volt, hogy az alemtuzumabkezelést kovetSen a
regenerdl6d6 immunsejtek szignifikdnsan tobb agyi
eredetli novekedési faktort (BDNF), ciliaris neutro-
fikus faktort (CNTF), thrombocytaeredeti noveke-
dési faktort (PDGF), és fibroblastnovekedési-fak-
tort (FGF) termelnek'. Az immunsejtek BDNF,
CNTF és PDGF szekrécidja az in vitro kisérletek-
ben specifikusan myelin antigénre, a myelinbazi-
kus proteinre (MBP) adott valaszként kovetkezett
be, mely arra utal, hogy maganak az autoimmun
valasznak 6nmagaban neuroprotektiv hatdsa is van.
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In vitro kisérletben igazoltdk tovabba azt is, hogy a
BDNF és CNTF, melyeket az alemtuzumabkezelés
utdn regeneral6do T-sejtek termelnek képesek ideg-
sejt-kultdrdban elsegiteni a neuronok tdlélését és
az axon novekedését. Adatok vannak tovabba arrol,
hogy az alemtuzumabkezelést kovetSen a periférids
immunsejtek még egyeldre tovabbi karakterizdldsra
vard olyan faktorokat termelnek, melyek sejtkulti-
rdban oligodendrocyta prekurzorok proliferaciéjat
és érését segitik el6'®.

MRI-eredmények teriflunomidkezelés
mellett

A GYOGYSZER FARMAKODINAMIAJA

A teriflunomid (TER), ami a leflunomid aktiv me-
tabolitja, hatdsat els6sorban a pirimidinszintézis
gatlasan keresztiil fejti ki. Nyugalmi helyzetben,
lassu proliferdcié esetén a sejtek a pirimidinsziik-
ségletiiket a meglévd pirimidintartalékok tujrafel-
haszndldsaval elégitik ki. Gyorsan proliferdl6 sejtek
esetén (mint a lymphocytdk) azonban sziikség van
de novo pirimidinszintézisre is. A szintézis a dihid-
ro-orotat dehidrogendz (DHODH) enzimhez kotott,
mely a mitokondrium kiils6 membranjan taldlhato.
A TER a DHODH gatlasaval csokkenti az immun-
sejtek proliferacidjat és ezaltal elnyomja az aber-
rdns immunvalaszt, mely az SM-betegség aktivita-
saért felelGs>*2!.

KLINIKAI VIZSGALATOK
Fazis 1., proof of concept tanulmdny

A TER-t el6szor egy 36 hetes randomizélt, dupla
vak, placebokontrollalt, ,proof-of-concept”, fazis
II. vizsgdlatban probdltak ki*2. Ebbe a vizsgalatba
179 relapszald, jaroképes SM-beteget vélogattak
be, akiknek legaldbb két relapszus volt a megel6z6
harom évben. A betegeket harom kezelési karba
randomizaltak: placebo (n=61), TER 7 mg (n=61),
TER 14 mg (n=57). A betegeknek hathetente
késziilt MR-vizsgalatuk (3 mm-es szeletvastagsagu
T2/proton-denzitds és pre- és poszt-kontraszt T1-
sulyozott felvételek). A tanulmany primer végpont-
ja MR-paraméter volt: combined unique active lesi-
on (CUAL), ez a médszer az Uj laesiok azonositdsa
sordn az egy helyen megjelend 1j vagy perzisztald
T1-halmozé és a T2-laesidkat egynek szamolja.
Ezenkiviil a tovabbi MR-paraméterek a kdvetkez&k
voltak: az dj T1-halmoz6 laesiok szama, az 4j T2-
laesidk szdma, azon betegek szdma, akiknek uj
CUAL, T2- vagy T1-halmozé laesidja volt. A klini-
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kai kimeneteli valtozék csak mésodlagosak voltak:
a relapszust elszenved$ betegek szdma, az éves
relapszusrata, valamint azon betegek szdma, aki
relapszusa szteroidterdpiat igényelt.

A vizsgdlat a 7 mg és a 14 mg-os csoportban is a
CUAL szamdanak szignifikdns csokkenését taldlta
és a két kezelt csoport kozott nem volt érdemi
kiilonbség. A CUAL-ok szdmanak csokkenése mar
a 6. héten is megfigyelhet6 volt és ez a hatds a vizs-
galat 36 hete alatt folyamatosan fennmaradt.
Hasonl6 eredményeket taldltak a halmozé laesiok,
és az Uj vagy novekvé T2-laesiok esetében is. Ha
azoknak a betegeknek a szamat vizsgaltak, akiknek
4j CUAL, T1-halmoz6 vagy T2-laesi6ja volt, szin-
tén szignifikdns terdpids hatdst taldltak mindkét
csoportban.

Ebben a relative kis elemszdmu vizsgalatban a
klinikai mésodlagos kimeneteli véltozok tekinteté-
ben nem taldltak szignifikdns javuldst bar pozitiv
trend mindegyik véltozé esetében volt.

Egy hétéves utankovetéses ,,open-label” vizsga-
latban folytattak a fazis II. vizsgalatba bevont bete-
gek megfigyelését®®. A primer vizsgélat végeztével
a placebokaron 1év6 betegeket a 7 mg €s 14 mg-os
csoportba soroltdk. A kiterjesztéses vizsgalat elején
a 7 mg-os csoportban 81, mig a 14 mg-os csoport-
ban 66 beteg volt. A vizsgalat végére 49 és 36 beteg
volt a két szarnyban.

Klinikai végpontok tekintetében az éves relap-
szusrata jelent6sen csokkent az alapbetegség-akti-
vitdsdhoz képest. Az MR-markerek tekintetében a
pozitiv hatds fennmaradt az obszervacids id6 alatt.

A TEMSO VIZSGALAT

A TEMSO (The TEriflunomide Multiple Sclerosis
Oral trial) vizsgalat egy 1088 aktiv SM beteget
bevalogaté randomizalt, multicentrikus vizsgdlat
volt**. A betegeket 18 és 55 év kozott, 5,5 EDSS-
pont alatt valogattdk be a hdrom vizsgalati karba
(placebo, 7 mg TER, 14 mg TER) és 108 hétig
figyelték meg. MR-vizsgalat a klinikai vizsgélat 0.,
24., 48., 72. és 108. hetében tortént. A vizsgélat
elsddleges végpontja az éves relapszusrita volt,
masodlagos végpontjaként pedig a 12 hetes igazolt
betegségprogressziot és MR-paramétereket vizsgal-
tak. Az éves relapszusratit a TER mindkét dézisa
31%-kal csokkentette a placebohoz képest. A prog-
ressziét tekintve a 7 mg dozis altal 1étrehozott ked-
vezd hatds nem volt szignifikdns, de a 14 mg-os
dézis szignifikansan csokkentette az igazolt prog-
ressziot észleld betegek szamat (placebo: 27,3%, 7
mg TER: 21,7%, 14 mg TER: 20,2%). A vizsgélat
az MR-paraméterek szempontjabdl is pozitiv ered-
ményt hozott mindkét TER-d6zisndl. A betegeknek



atlagosan 20 ml-es alap-laesiodsszvolumenje volt.
A placebocsoportban ez 2,21+7 ml-rel n6tt, mig a 7
mg-os TER-csoportban csak 1,31+6,8 ml, a 14 mg-
os TER-csoportban 0,72+7 ml ml volt a valtozas a
vizsgdlat ideje alatt (p<0,03 és p<0,001).

Az MR-paramétereket részletesen egy kovetke-
706 kozleményben értékelték®. A primer MR-para-
méter mellett a T1-halmozé laesidk szdmaban is
mindkét gyogyszerddzisnak szignifikdns hatdsa
volt. A MR-felvételenként jelentkezd halmoz6 lae-
sidk szdma 1,33 volt a placebocsoportban, a 7 mg-
os TER-csoportban 0,57 és 0,261 a 14 mg-os TER-
csoportban, ami 57,2%-os és 80,4%-os relativrizi-
ko6-csokkenésnek felelt meg. Hasonldan pozitiv volt
a hatds akkor is, ha azon betegek szdmat nézték,
akiknél nem taldltak halmozé laesiét. Bar a Tl1-
hipointenziv laesiok térfogata elég alacsony volt a
bevélogatas idején, a 72. hétig mindkét gydgyszer-
dézis pozitivan befolyédsolta a T1-laesio térfogat-
valtozasat, a 108. héten mar csak a nagyobb doézis
tudta megdrizni hatdsat. A CUAL tekintetében is
jelentds csokkenést okozott mindkét gydgyszerdo-
zis. A T2-laesidkat, a T1-halmozé laesiokat, a T1-
hipointenz laesidkat €s az agyi atréfia mértékét
magdaban foglalé Z-értékek is szignifikdns javulast
mutattak mindkét gydgyszerdozisndl mar a 24.
héten is.

Az agyi atréfiat tobb paraméter szerint is vizs-
galtak. A ,brain parenchymal fraction”, azaz az int-
racranialis volumen ardnya a liquortér térfogatdhoz,
nem valtozott szignifikdnsan a TER hatdsara.
Hasonl6 negativ eredményt hozott a sziirkedlloma-
nyi atréfia vizsgdlata. A fehérdllomanyi atrofiat
azonban mindkét gydgyszerddzis pozitivan befo-
lyasolta.

Fontos, hogy a TEMSO vizsgdlatban az agyi
atrofiat a University of Texas Health Science
Center at Houston MRIAP szoftvercsomagjdval
végezték. Ez a mddszer a kiilonboz6 szoveteknek
megfeleld (liquor, sziirke- és fehérdllomany) szeg-
mentaciéjat haszndlja a parcidlis térfogatok megha-
tarozasahoz. Bar a médszer keresztmetszeti vizsga-
latokhoz jol alkalmazhat6, longitudindlis vizsgala-
tokban egyre tobbszor a regisztracié alapu agytérfo-
gat-vdltozds meghatdrozast alkalmazzdk. Ezt a
modszert a University of Oxford, Center for
Functional MRI of the Brain csoportja implemen-
talta az FSL programcsomag SIENA alprogramja-
ba. A TEMSO adatait a kozelmultban djraértékel-
ték és az eredményeket 2016 dprilisaban, az
American Academy of Neurology 68. Eves Kon-
ferencidjan ismertették. Az eredeti vizsgalat 808
betegének volt megfelel6 MR-felvétele a SIENA
analizisre. Az els6 év végére a TER 14 mg-os dézi-
sa 36,9, a masodik év végére 30,6%-kal csokkentet-

te az agytérfogat csokkenését®. A 7 mg TER eseté-
ben hasonlé eredményeket taldltak, az els6 évben
34,4%-kal, a masodik évben pedig 27,6%-kal csok-
kentette az atrdfia ratat. Fontos, hogy mindkét dozis
az agytérfogat fogyasat koriilbeliil 0,4%-on stabili-
zélta, ami DeStefano vizsgélata szerint a kiiszobér-
ték egészségesek és SM-betegek fogydsi ratdja
kozott®. Bar direkt 9sszehasonlitds nem szerencsés
a tanulmanyok kozott, az atréfia mértékében a TER
hasonlé csokkenést okozott mint a két masik orélis
készitmény?°, Egy tovabbi kézleményben alcso-
portokat hatdroztak meg. Azon betegeknek, akik-
nek a bevdlogatidskor volt TI1-halmozé laesidja,
illetve azoknal, akiknek nagy volt a T2-laesio-0ssz-
volumeniik a bevondskor, az agyi atréfia ratija is
nagyobb volt. Azonban a TER mindkét dézisa ha-
sonldan kedvez hatdsi volt minden alcsoportban®!.
Egy kovetkez$ vizsgdlatban a betegeket aszerint
csoportositottdk, hogy kinek volt 12 vagy 24 héten
at megmaradé legalabb 1 pont EDSS-novekedéssel
jellemezhetd klinikai progresszidja. A progrediild
betegek agyi térfogatvesztése nagyobb volt, de
progressziotol fiiggetleniil a TER mindkét dézisa
megtartotta a hatdsat®2.

A TEMSO tanulmény Kkiterjesztésében 742 be-
teg vett részt, akik koziil 467 maradt TER-kezelé-
sen a magvizsgalatbol, a tobbi beteg pedig a place-
bocsoportbdl keriilt ki és valtott vagy 7 vagy 14 mg
TER-ra. A klinikai paraméterek koziil az éves re-
lapszusrata a placeb6rdl TER-kezelésre valtok ese-
tén jelentGsen csokkent és az 6sszes csoportban ala-
csony maradt a vizsgéalat ideje alatt. Ehhez hasonlé-
an a placebordl valtéd betegek kozott a T1-halmozd
laesidok szamanak jelentds csokkenése volt észlelhe-
t6, és a tanulmany ideje alatt ez végig alacsony is
maradt.

A TOPIC VIZSGALAT

Az ,,Oral teriflunomide for patients with a first cli-
nical episode suggestive of multiple sclerosis
(TOPIC)” vizsgdlat 108 hétig tartd, randomizalt
multicentrikus, placebokontrolldlt vizsgdlat, mely
klinikailag izol4lt szindréméban vizsgélta 618 bete-
gen a TER hatékonyséagat két dozisban®. Az els6d-
leges végpont a relapszusig eltelt id6, igy a defini-
tiv SM konverzidideje volt. A masodlagos végpont
az 4j relapszusig tart6 id6 vagy az MR-en megjele-
né T2- vagy Tl-halmozé laesio (barmelyik is
legyen elobb). A 14 mg-os TER-d6zis 42,6%-kal, a
7 mg-os doézis pedig 37,2%-kal csokkentette a kon-
verziét. Az MR-paramétereket illetGen, bar a laesioi
volumen novekedés nagyon kicsi volt (atlagosan
0,044 ml) a placebocsoportban a 14 mg-os TER-
csoportban szignifikdnsan kisebb volt, mint a place-
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2. tablazat. MR-paraméterek vdltozdsa az teriflunomidkezelés hatdsdt vizsgdlo tanulmdnyokban

Eves agytérfogat-
véltozds

T2-laesio-volumen-
vdltozés (108. hét)

T2-laesio-volumen- T2-laesio-volumen-
vdltozés (18. hét) valtozds (36. hét)
Fazis Il.  Placebo: 1,1%* Placebo: 5,2%*
TER 7 mg: -0,1%* NS TER 7 mg: 2,9%* NS
TER 14 mg: -3,8%* NS TER 14 mg: —4,1%* *
TEMSO
TOPIC

Placebo: 2,21 ml*
TER 7 mg: 1,31 ml*#
TER 14 mg: 0,72 ml**

Placebo: —0,004 ml* NS

TER 7 mg: —0,003 m|*/ NS
TER 14 mg: -0,003 ml* NS
TER 7 mg: ~34,4%** ** 1
TER 14 mg: —36,9%** ***t
Placebo: ~-0,003 mlt NS
TER 7 mg: ~-0,002 mlt NS
TER 14 mg: ~-0,003 mlt NS

Placebo: 0,044*
TER 7 mg: 0,023 m[*/ NS
TER 14 mg: —0,028 ml* *

*Vdltozds a kezdeti értékhez képest.
**Viéltozds a placebocsoporthoz képest egy év alatt.
***A TEMSO tanulmdny Ujraértékelése SIENA médszerrel.

TKozelitd szamitott érték a kdzlemény 0-108. hét kdzdtt mért négyzetgydk transzformdlt értékeibdl.

#Szignifikdns kildnbség a kontrollcsoporthoz képest.
NS Nem szignifikdns.

bocsoportban. A felvételenkénti halmozé T1-laesi-
o0k szdma szintén a 14 mg TER-csoportban volt
kisebb. Az agytérfogat vagy a laesio-0sszvolumen
tekintetében nem taldltak szignifikdns kiilonbséget
a kezelt és a placebocsoport kozott (2. tablazat).

Megbeszélés

Az elmult években végzett klinikai tanulményok
igazoltak, hogy RRSM-ben az alemtuzumabkezelés
szignifikdnsan lassitja az agyi atréfia iitemét, tovab-
ba a kezelés mellett az agytérfogat novekedése is
el6fordulhat. Alemtuzumabkezelés mellett az MR-
aktivitassal (ij és megnagyobboddé T2-hiperinten-
ziv laesiok, Gd-halmozé laesidk, Gj T1-hipointen-
ziv laesiok megjelenése) jellemezhetd betegek
ardnya kisebb volt. Az utdnkovetési vizsgalatok
soran igazolhaté volt tovabb4, hogy az alemtuzu-
mabkezelés MR-paraméterekre kifejtett hatdsa tar-
tds, az utankovetés 3. évében tovabbra is fenndllt.

A klinikai vizsgélatok®>2*33-35 a TER hatékony-
sdgét is igazoltdk relapszus-remisszid korformaju
sclerosis multiplexben és klinikailag izolalt szind-
romaban. A vizsgdlatok koziil a TEMSO és a
TOPIC vizsgélatb6l all rendelkezésre MR-adat,
mely mindkét tanulmdny esetében tdmogatta a
gyogyszer hatékonysigat, ha a kiilonféle laesiok
megjelenését tekintjiik. A kozelmiltban az AAN
2016-o0s konferencidjan bemutatott eredmények
szerint a gydgyszer nem csak a laesiok kialakuldsa-
ra van pozitiv hatassal, de az agyi atréfia kialakula-
sat is csokkenteni tudja mas ordlis készitményekkel
hasonlé mértékben.

Osszességében kiemelendd, hogy mind az alem-

Mike: MRI alemtuzumab- és teriflunomidkezelésnél

tuzumab, mind a teriflunomid pozitiv hatist muta-
tott SM-ben a mért MR-paraméterekre. A laesiok
szdmanak és térfogatanak mérése mar régen a klini-
kai gydgyszervizsgalatok standard kimeneteli val-
toz6ja. Az utdbbi években az agyi atréfia mérése is
kiemelkedd jelentéségiivé valt. Mivel a kiilonb6zé
gyogyszervizsgalatokban mért MR-paraméterek, és
az atréfiaszdmitdsi modszerek sokszor eltérdek, a
tanulmanyok eredményei nehezen 6sszehasonlitha-
tok. A legtobb gydgyszernek azonban pozitiv hata-
sat mutattdk ki az agyi atréfidra.

Az SM kezelésére kifejlesztett gyogyszerek haté-
konysaganak vizsgalatit a laesioszdm-, -térfogat- és
agyiatréfia-mérések mellett a jovoben varhatéan
egyéb MR-biomarkerek is segiteni fogjak®’. Az Gjabb
mérési modszerek kozé tartozik a sziirke- és fehéral-
loméanyi atréfia, tovabba a corticalis, subcorticalis, és
gerincvelSi atréfia kiilon-kiilon torténd értékelése,
valamint a kvantitativ MR-alapi biomarkerek (mag-
netisation transfer ratio, diffusion tensor imaging,
spektroszkopia, relaxacidsidé-mérés) meghatarozasa.
Az utébbiakkal kapcsolatosan az utébbi id6ben tobb
fontos kézlemény jelent meg, varhatéan a modszerek
validitdsanak tisztdzasat kvetden ezek is bekeriilhet-
nek a klinikai vizsgélatok tarhdzdba. Természetesen a
végs6 cél az, hogy az alapkutatisban és a klinikai
vizsgalatokban kiprébalt képalkoté biomarkerek a
klinikai gyakorlatba is bekeriiljenek.
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Ludmila FILARETOVA', Ludmila VATAEVA', Déra ZELENA?

"Pavlov Institute of Physiology, Russian Academy of Sciences, Saint-Petersburg, Russia
?Institute of Experimental Medicine, Hungarian Academy of Sciences, Budapest, Hungary

Background — Weaning is an important period of life and
its timing may influence the resilence for later stress. One of
the most important stress-related disorder is gastric ulcerati-
on.

Purpose and methods — Therefore we aimed to investigate
the sensitivity of gastric mucosa to cold (at 16°C) water
immersion stress (WIS for 3h) in adult (75-day-old) female
and male rats after weaning them at different timepoints (at
17, 21, 30, 36 or 42 postnatal days). The connection with
stress was studied by comparing control groups to those
underwent WIS at the time of weaning and measuring corti-
costerone levels at the time of collecting the stomach samp-
les.

Results — The timing of weaning has strong impact on all
studied parameters. Stress-induced erosion development
was the smallest in rats weaned at 36-day independently
from preconditioning with WIS at weaning, or sex, despite a
clear sex-effect on blood corticosterone levels and body
weight. WIS at weaning influenced only the body weight in
adult rats weaned at 30-day, being higher in stressed than
in control groups. There was no clear overall correlation
between erosion area and blood corticosterone measures.
Conclusions — Taken together our results confirm that the
timing of weaning has long-lasting impact on the resiliance
of gastric mucosa to ulcerogenic stressful events. In rats the
postnatal day 30-36 seems to be optimal for weaning in
both sexes as both earlier and later weaning increased vul-
nerability. Females seems to be more vulnerable to the
effect of weaning than males.

Keywords: gastric mucosal lesion, postnatal development,
water immersion stress, corticosterone
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AZ ELVALASZTAS IDOZITESE BEFOLYASOLIA =~

A STRESSZ INDUKALTA GYOMORFEKELY-KEPZODEST
FELNOTT PATKANYBAN

Filaretova L, PhD, DSci; Vataeva L, PhD, DSci;

Zelena D, MD, PhD

Ideggyogy Sz 2017;70(1-2):25-32.

Hattér — Az anydtdl valé elvélaszids fontos szakasza az
életnek és az id8zitése alapvet8en meghatérozhatja a
késSbbi stresszekkel szembeni ellendllé képességet. Az egyik
legfontosabb stresszfiggd megbetegedés a stresszfekély.
Célkitizés és médszertan — Ezért megvizsgdltuk a gyo-
mornydlkahdrtya érzékenységét hideg (16 °C) vizbe martd-
sos stresszel (VMS, 3 éra) szemben felnétt (75 napos) nés-
tény és him patkdnyokon, akik kilénbdz8 id8pontokban (a
17.,21., 30., 36. vagy 42. postnatalis napon) voltak elva-
lasztva. A stresszel valé kapesolatot az elvélasztaskor VMSz-
en &tment csoport kontrollokkal valé &sszehasonlitdséval
tanulmdényoztuk és vérmintakat gy(ijtéttink kortikoszteron-
meghatdrozésra a gyomorminték gyGitésének idépontja-
ban.

Eredmények — Az elvélaszids ideje erételjesen befolydsolta
az &sszes vizsgdlt paramétert. A VMS indukdlta gyomorfe-
kély-képz8dés a legkisebb a 36 napos korban elvdlasztott
dllatokban volt, fuggetlentl az elvélasztéskori VMS-prekon-
diciondldstél, vagy a nemtdl, annak ellenére, hogy a nem
er8sen hatott a kortikoszteronszintekre és a teststlyra. Az
elvélasztdskori VMS csak a 30 napos korban elvalasztott
dAllatok teststlydt befolydsolta, ami nagyobb volt a stresszelt
csoportban. A fekély mérete nem mutatott dltaldnos korreld-
ci6t a kortikoszteronszinttel.

Kévetkeztetések — Osszefoglalva, eredményeink alétd-
masztjdk, hogy az elvdlasztds id8zitése hosszy tava hatdst
gyakorol a gyomornyélkahértya ellendllé képességére a
fekélyképz&désre vezetd stresszeld hatdsokkal szemben. A
postnatalis 30-36. nap tlnik a patkdnyok elvélasztdsara
legoptimdlisabbnak mindkét nemben, mivel mind a kordb-
bi, mind a késébbi elvdlasztds ndveli az érzékenységet. A
ndstények érzékenyebbnek tinnek a himeknél az elvdlasztds
hatéséra.

Kulcsszavak: gyomornydlkahdrtya-laesio, postnatalis fejlédés,
vizbe mdrtdsos stressz, kortikoszteron
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arly life events have been associated with pro-

found consequences on later development!,
among others it is known to influence the perme-
ability of the intestinal tract’>. The environmental
alterations, which permanently affect the adult phe-
notype and lifetime vulnerability to diseases, are
stressors and are monitored presumably by the the
hypothalamic-pituitary-adrenocortical axis (HPA)?.

The endhormones of the HPA axis are glucocor-
ticoids, in rodents presumably corticosterone. Our
previous results demonstrated a gastroprotective
action of stress-induced glucocorticoid elevations*®
as well as time- and dose-dependent effects of
exogenous glucocorticoids on the gastric mucosa®?®,
Moreover, previous stressors can increase the adap-
tive defense’s capabilities and in this way may play
important role in maintaining the physical health’.
The ,,natural” elevation of glucocorticoids during
preconditioning stress is an important component of
gastroprotection, because inhibition the glucocorti-
coid synthesis by metyrapone shortly before the
onset of preconditioning stressor eliminated its pro-
tective influence against gastric injury induced
severe stressor'®. Our further studies confirmed the
participation of glucocorticoid in preconditioning
effect in an ischemia-reperfusion-induced gastric
injury model as well''. Additionally to the results
obtained in adults rats, we found that in pups maxi-
mal vulnerability of gastric mucosa to ulcerogenic
stimulus may coincide with the period of nonstable
stress reaction of the HPA axis'?.

Weaning is actually a maternal separation, cha-
racterized by maternal reduction of resources, the-
refore is both psychologically and energetically
stressful to the offspring'®. This weaning conflict
between the less parental investments from the mot-
her side and requirement more parental care from
the side of the offspring stimulates the HPA axis of
the pups but not the mothers'* 5. The reduced
maternal care in this late phase of lactation also has
been associated with alterations in the behavioral
and physiological responses to stress in adult prog-
eny!'® 17, However, the age of the pups stongly deter-
mines the level HPA axis activation'®. In animal
facilities weaning is an arteficial process determi-
ned mainly by breeding considerations. Namely,
the length of pregnancy in rats is around 22 days',
therefore the pups are separated from their mothers
around day 21 postnatally (PND), before a new lit-
ter could be delivered. In their natural environment
the dietary transition period of rats commences
around PND16 and the spontaneous weaning con-
tinues until PND30, when the pups cease milk
intake completely'®!. Around PND21 there is
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stress-hyperresponsive period with enhanced basal
and stimulated steroidogenesis?. Thus, it does not
seem to be an optimal timepoint for weaning.

Our goal was to determine a timepoint for wean-
ing, when the resilience to gastric ulceration would
be maximal in adulthood. To further clarify if stress
at weaning might be responsible for the late effects
in half of the animals we used an additional strong
stressor at the time of weaning as well. As a patho-
logical condition-inducing treatment ulcerogenic
water-immersion stress (WIS) was applied in adults
and the development of erosion was studied in the
stomach together with the evaluation of corticos-
terone levels. Males and females are otherwise sen-
sitive to different challenges® already during the
perinatal period*, therefore sex-differences were
also evaluated.

Methods
ANIMALS

Female Wistar rats were matted with males (both
10-12 week old, Pavlov Institute of Physiology,
Russian Academy of Sciences, Saint-Petersburg,
Russia) for 24h and after giving birth the 20 dams
were kept alone in one cage with the offspring. The
sex and size of the litter was not controlled. Rats
were kept in controlled environment (23+1°C,
50-70% humidity, 12 h light starting at 07:00 h)
and given commercial rat chow and tap water ad
libitum if not otherwise stated. Animals were naive
to experimentation. Experiments were carried out
in accordance with European Communities Council
Directive (2010/63/EU) and the local animal care
committee at the Pavlov Institute of Physiology
RAS.

MANIPULATIONS AT THE TIME OF WEANING

The offsping were separated from mothers (4-6 lit-
ter for each timepoint) at different timepoints
(PND17, 21, 30, 36 and 42) and randomly assigned
to control and water immersion stress (WIS) groups
forming 4 groups (female-control; female-WIS;
male-control and male-WIS) at each weaning day.
(Table 1.) PND17 was taken as an early timepoint
of weaning (often refered as early weaning®).
PND21 is the more common time of weaning in the
animal facilities. According to a Science paper
PND30 seems to be more optimal for weaning take
into consideration the long term neurological and
psychological consequence®. We were curios if



prolongation of weaning will further increase the
positive consequences, therefore later weaning
timepoints (PND36 and PND42) were also studi-
e(127, 28‘

Cold (16°C) WIS was carried out at immobili-
zing the animals in tubes fitted to their size for 3 h
taken immediatelly from the mothers. After stress
the animals were put in a new breeding cage 4-5ani-
mals/sex/group. Control animals were separated
from the mother at the same time, and was kept 4-
5/sex/cage until a further, ulcerogenic WIS in adult-
hood.

MEASUREMENTS IN ADULTHOOD

In all adult (75-day-old) animals a WIS stress was
carried out. The body weight was measured, grid
floors were placed in the home cages to prevent
coprophagy and animals were deprived of food but
not water for 24 h before initiation of the restraint
procedure at 16°C immobilizing them in tubes fit-
ted to their size. At the end of 3h WIS the rats were
decapitated, trunk blood was collected in tubes and
stomach was taken and filled with 10ml saline for at
least 1h.

The gastric injury were examined opening the
stomach at the greater curvature cleaned and spre-
ad. The stomach was examined with a binocular
dissection microscope. The area of each lesion was
measured in square millimeters and the cumulative
area of all lesions in a rat served as the measure of
erosion damage. Although the lesions were acute
hemorrhagic gastric erosions, they are commonly
referred to as “stress ulcers””.

Corticosterone level of plasma was measured by
microfluorometry*® using fluorescence spectropho-
tometer (Hitachi, Ltd. Tokyo, Japan). Intra- and
interassay variation of measurements was 5.1% and
7.4%, respectively.

STATISTICAL ANALYSIS

Data were analyzed by analysis of variance
(ANOVA) using the ANOVA/MANOVA module
of the STATISTICA 12.0 software package (Tulsa,
OK, USA). The factors for the three-way ANOVA
were time of weaning, WIS at weaning and sex.
ANOVA assumptions were evaluated by the
Levene’s test. Multiple pairwise comparisons were
made by the Fischer LSD method. Lineal correla-
tions were calculated by the Pearson method. Data
are expressed as meanzstandard error of the mean
(SEM) and the level of significance was set at
p<0.05.

Table 1. Number of animals in each group

Time of weaning

Groups 17-day 21-day 30-day 36-day 42-day
Female-control 10 10 8 7 10
Female-WIS 12 11 8 6 8
Male-control 10 10 6 10 10
Male-WIS 6 10 8 6 9

None of the animals died between weaning and examination in adulthood

Results

We found that the area of gastric lesion to WIS in
adulthood was clearly dependent on the time of
weaning [F(4,155)=4.74; p<0.01; Figure 1]. More
precisely, when the animals were weaned at
PND36, they were more resistant to stressful ulce-
rogenic stimulus in both sexes (lowest ulcer area).
In females weaning at PND30 had similar effect,
while in male weaning at PND21 resulted in simi-
larly small ulcer area. Weaning at PND42 lead to an
enhancement of erosion area compared to the
wening at PND36, which was significant (p=0.04)
in males, but showed only a tendency (p=0.059) in
females.

The WIS at weaning as well as the sex had no
profound effect and did not influence the effect of
weaning (no main effects and interactions). Ho-
wever, we have to add that a separate analysis
in males lead to only a tendency of weaning
[F(4,75)=2.47; p=0.052; Figure 1B] suggesting a
more profound effect of the timing of weaning in
females [F(4,80)=2.67; p=0.038; Figure 1A].

The accompanied corticosterone levels were
also influenced by the time of weaning
[F(4,152)=10.4, p<0.01; Figure 2]. It means that
when the time of weaning was PND30 or 36 the
adult WIS stressor-induced corticosterone elevation
was smaller compared to the weaning PNDI17.
However, when the weaning was at PND42, it
resulted in a significantly higher WIS-induced cor-
ticosterone rise compared to PND36-weaned adult
rats.

We have to add however, that the effect of wea-
ning was highly dependent on the sex [time of wea-
ning x sex interaction: F(4,152)=3.0, p<0.05]. Not
only the females had higher corticosterone levels
[sex: F(1,152)=293.3, p<0.01], but the effect of
weaning was far more significant in this sex
[F(4,78)=7.75, p<0.01; Figure 2A] with a signifi-
cant difference between weaning at PND17 and
PND30-36 (p<0.05), as well as weaning at PND42
and PND30-36 (p<0.01). In males the effect of
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Figure 1. Erosion area at the end of 3h water immersion stress (WIS) at 16 °C in adult animals weaned at different
timepoint with and without WIS at the time of weaning. A. females B. males; #p<0.05, ##p<0.01 main effect of the
time of weaning compared to day 17; *p<0.05 main effect of time of weaning compared to day 36
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Figure 2. Corticosterone levels at the end of 3h water immersion stress (WIS) at 16°C in adult animals weaned at
different timepoint with and without WIS at the time of weaning. A. females B. males; #p<0.05, ##p<0.01 vs weaned
at day 17 of the same sex with same stress at weaning; *p<0.05, **p<0.01 vs weaned at day 36 of the same sex with
same stress at weaning; $ p<0.05 vs control, not WIS at weaning of the corresponding group; ++p<0.01 main effect

of sex

weaning was smaller [F(4,74)=2.98, p=0.02;
Figure 2B] and there was a difference between the
effect of weaning at PND17 and 36 (p<0.05) and
day PND42 and 36 (p<0.05).

The WIS at weaning had no profound influence
on blood corticosterone levels at the end of a stress-
ful stimulation in adulthood. The only significant
difference was detectable in males weaned at
PND42 having higher corticosterone levels in the
WIS group (p<0.05).

Similarly to the afore mentioned parameters the
body weight was also influenced by the timing of
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weaning [F(4,155)=5.16, p<0.01; Figure 3]. It is
again meant that the weight of adult animals wea-
ned at PND30 was significantly higher than that of
the animals weaned at PND17 (p=0.01), and wea-
ning at PND42 resulted in a significant diminution
compared to PND21 (p=0.02) and PND30
(p<0.01).

However, we have to mention that the effect of
weaning was significantly influenced by the sex
(time of weaning x sex interaction: F(4,155)=3.38,
p=0.01). Females were smaller [sex: F(1,155)=
155.6, p<0.01], and the weaning at PND30 resulted
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Figure 3. Body weight of adult animals (75-day-old) weaned at different timepoint with and without WIS at the time
of weaning. A. females B. males; #p<0.05, ##p<0.01 vs weaned at day 17 of the same sex with WIS at weaning;
*p<0.05, **p<0.01 vs weaned at day 30 of the same sex with WIS at weaning; $$ p<0.01 vs control, not WIS at wea-

ning of the corresponding group

in a significant elevation in their body weight com-
pared to both PND17 and 42 of weaning (p<0.01;
Figure 3A). In contrast in males the effect of wea-
ning was more profound [F(4,75)=4.9, p<0.01;
Figure 3B] compared to the effect of weaning in
females [F(4,80)=2.84, p=0.03] and the WIS at
weaning had a significant influence on it [sex X
WIS at weaning interaction: F(4,75)=3.36, p=0.01].
In males weaned at PND30 the effect of WIS at
weaning was significant (p<0.01). We have to add,
however, that in both sexes the adult animals wea-
ned at age 30 with WIS had significantly higher
body weight than corresponding animals weaned at
any other day (p<0.05).

There was a significant positive linear correlati-
on between ulcer area and corticosterone levels in
case at weaning unstressed female animals (r=0.43,
p<0.01) and male rat weaned at PND21 (r=0.65,
p<0.01) and a negative correlation in male rats wea-
ned at PND17 (r=-0.58, p=0.01). The ulcer area
was not correlated with body weight, while there
was significant negative correlation between corti-
costerone level and body weight (r=—0.48, p<0.01),
which was mainly due to the effect of sex as the
correlation disappeared when we examined the two
sex separately.

Discussion

Our results clearly demonstrate that the timing of
weaning has profound consequences on adult vul-
nerability to the development of stress-induced
gastric erosion, which was not influenced profo-

undly by additional WIS-stress at weaning as well
as by the sex. PND30-36 seems to be the best time-
point of weaning as not only earlier, but also later
weaning enhanced the erosion formation in adult-
hood. Beside the clear sex differences in body
weight as well as on plasma total corticosterone
content the effect of weaning was also significant
on these parameters. Although the HPA axis seems
to be an indispensible component of stress reaction,
thereby an effect of its main endhormone, corticos-
terone on the gastric mucosa was supposed, but
there was no clear overall correlation between ero-
sion area and blood corticosterone measures.
However, the erosion area significantly correlated
with the corticosterone at weaning non-stressed
females. Together with the stronger effect of wea-
ning in females than males this suggests an overall
increased vulnerability of female pups to the effect
of weaning.

Maternal feeding and strocking seem to be
important components for programming the offs-
ping’s HPA axis, with a more prominent role of the
nutrition than maternal care on adrenal steroidoge-
nesis'®. In this sense the early weaning (PNDI15-
18)-induced learning impairment?® was restored by
high fat diet’'. Not only the quantity and quality of
the digested food are changing, but also the gas-
trointestinal tract undergoes major developmental
changes postnatally’?>. The glandular stomach
shows stepwise growth relative to body weight,
with a significant increase at PND18-20. The fores-
tomach exhibits a decrease in growth relative to
body weight during the same period. The basal acid
secretion, one of the most important ulcerogenic
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factor, as well as its reactivity to wide range of sec-
retagogues starts to functioning between PNDI15-
18%, but does not change substantially during the
later postnatal development®*. Pepsinogen content
starts to increase at PND15, and constantly rises till
adulthood®* %, The level of cycloxygenase (COX)
mRNA 1, an important component of the mucosal
protective mechanisms, was shown to be also alte-
red during ontogenesis, being the highest in 4 week
old (PND 28) rats compared to 1, 2 or 8 week old
pups®. This elevation may contribute also to the
long-lasting positive effect of the weaning at
PND30-36.

Previous results showed, that precocious wea-
ning (PND15) increased the size of villi, depth and
number of crypts in the duodenum and jejunum,
while the number of villi decreased”’. However,
pups nursed up to 32 days showed no alterations in
the previously mentioned parameters. It was also
shown that the time of separation of young animals
from mothers is essential for the formation of small
intestinal digestive enzymes?. Comparing the
effect of the timing of weaning several intestinal®’
and pancreatic® enzymes showed alterations with
prematurely induced activity in early weaned
group, while with delayed increase during pro-
longed nursing. The pattern of development of gas-
tric mucosa seems to be similar to small intestine
with a rapid proliferation starting from PND 15-
18 accompanied by enhancement of the secreta-
gogue content®®. However, the sensitivity of gastric
mucosa to trophic factors, like gastrin, develops
between PND20-2838, supporting further our notion
about the PND30 as optimal timing of weaning,
when the gastric mucosa is already fully functional.

Corticosterone may induce premature changes in
the newborn stomach?®, which than will influence
the adult vulnerability/resilience. In mice the res-
ting corticosterone levels as well as the in vitro sti-
mulated glucocorticoid rise was the highest around
PND21 compared both PND14 and 28%. In rats the
basal level of glucocorticoids was higher in PND20
compared to PND5 and 10" or adulthood*, but no
information was available about the period between
PND 21 and adulthood. However, the stressor-indu-
ced changes may vary and the life-long consequen-
ces may be independent from the actual levels at
weaning. Nevertheless, in our hand additional stres-
sor at weaning did not influence the gastric ulcera-
tion, as well as corticosterone elevation to WIS in
adulthood, thus, it seems that acute alteration of the
HPA axis does not seem to substantially contribute
to the effect of the timing of weaning. However, we
have to add, that certain stress-related gastric

Filaretova: Vulnerability and time of weaning

lesions are ‘brain-driven’ events*' and we cannot
close out the role of changes in the central limb of
the HPA axis.

Previous studies comparing the body weight
gain in PND15-, 21- and 30-weaned rats up to
PND150 did not found alteration between the gro-
ups'®. Our results confirmed this assumption.
However, a strong stressor, applied at PND30,
resulted in an increase in body weight in both sexes.
In the face of other positive changes at PND30 wea-
ning we consider this body weight increase a posi-
tive phenomenon, further supporting the notion,
that stressor may also help the adaptation.

Previous studies on sex-different sensitivity
showed that female pups were more vulnerable
showing at weaning more robust increase in intes-
tinal permeability enhancement to early postnatal
stressors*?, In adulthood, maternally separated
females reacted to footshock-induced conditioned
fear with higher corticosterone rises than males*.
Although the above mentioned results support our
finding about the superior vulnerability of females
than males, but other data indicate the opposite.
E.g. maternal separation led to reduced freezing in
conditioned fear paradigm, and this reduction rep-
resenting less anxiety was more pronounced in
females*. Moreover, prenatal stress induced anxi-
ety and depression-like behaviour only in adult
male but not in female offspring?. Thus, perinatal
stressors may aggravate but also diminish later
stressor sensitivity in a sex-dependent manner.

All in all we established, that in contrast to the
general practice, weaning at PND30-36 would be
optimal for rats leading to maximal mucosal resis-
tance. Additional stress at weaning does not make
too much difference. Our present results did not
confirm a strong correlation between stress at wea-
ning as well as the ulcerogenic-stressor-induced
glucocorticoid elevation and the sensitivity of the
adult animals, however this question requires furt-
her investigation. Beside glucocorticoids other pos-
sible pathogenetic-defensive factors (e.g. COX)
have to be taken into consideration. Females
seemed to be more vulnerable than males.
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Obijective — Patients were assessed in terms of risk factors,
hematoma size and localization, the effects of spontaneous
intracerebral hemorrhage (ICH) on mortality and morbidity,
and post-stroke depression.

Materials and methods — The present study evaluated the
demographic data, risk factors, and neurological examinati-
ons of 216 ICH patients. The diagnosis, volume, localizati-
on, and ventricular extension of the hematomas were deter-
mined using computed tomography scans. The mortality
rate through the first 30 days was evaluated using ICH
score and ICH grading scale. The Modified Rankin Scale
(mRS) was used to determine the dependency status and
functional recovery of each patient, and the Hamilton
Depression Rating Scale was administered to assess the
psychosocial status of each patient.

Results — The mean age of the patients was 65.3+14.5
years. The most common locations of the ICH lesions were
as follows: lobar (28.3%), thalamus (26.4%), basal gang-
lia (24.0%), cerebellum (13.9%), and brainstem (7.4%).
The average hematoma volume was 15.8+23.8 cm?; a
ventricular extension of the hemorrhage developed in
34.4% of the patients, a midline shift in 28.7%, and peri-
hematomal edema, as the most frequently occurring
complication, in 27.8%. Over the 6-month follow-up peri-
od, 57.9% of patients showed a poor prognosis (mRS:

>3), while 42.1% showed a good prognosis (mRS: <3).
The mortality rate over the first 30 days was significantly
higher in patients with a low Glasgow Coma Scale (GCS)
score at admission, a large hematoma volume, and vent-
ricular extension of the hemorrhage (p=0.0001). In the
poor prognosis group, the presence of moderate depressi-
on (39.13%) was significantly higher than in the good
prognosis group (p=0.0001).

http://dx.doi.org/10.18071/isz.70.0033

A KOCKAZATI TENYEZOK ES A PROGNOZIS
KOZOTTI KAPCSOLAT ELEMZESE INTRACEREBRALIS
VERZEST KOVETOEN

Senadim S, MD; Cabalar M, MD; Yayla V, MD; Bulut A, MD
Ideggyogy Sz 2017;70(1-2):33-41.

CélkitGzés — A betegeket az aldbbiak szerint értékeltik:
kockdzati tényez8k, a haematoma mérete és lokalizdcidja,
a spontdn intracerebralis haematoma (ICH) hatésa a mor-
talitésra, a morbiditdsra és a post-stroke depressziéra.
Betegek és médszerek — A vizsgélat 216, ICH-t szenvedett
beteg demogrdfiai adatait, kockdzati tényezsit és neurolé-
giai vizsgdlati eredményeit elemezte. A haematoma diagné-
zisGt, méretét, lokalizaciojat és kamrai kiterjedését CT-vizs-
gélattal hatdroztuk meg. Az elsé 30-on beltli mortalitdsi
ardnyt az ICH-pontszédm és az ICH sUlyosségi skdla alapjdn
értékeltik. A moédositott Rankin-skdlat (mRS) alkalmaztuk
minden betegnél a figgdségi dllapot és a funkciondlis javu-
lds meghatdrozdséhoz, a pszichoszocidlis éllapot megitélé-
séhez pedig a Hamilton-féle Depresszié Skaldt.
Eredmények — A betegek dtlagos életkora 65,3+14,5 év
volt. Az ICH leggyakrabban az aldbbi lokalizécidkban volt
ielen: lobaris (28,3%), thalamicus (26,4%), basalis gangli-
onbeli (24,0%), kisagyi (13,9%), agytérzsi (7,4%). A haema-
tomdk &tlagos volumene 15,8+23,8 cm? volt, a haemato-
ma a betegek 34,4%-andl terjedt ki a kamrdra.
Kézépvonali strukturék eltoléddsa a betegek 28,7%-andl,
haematoma kérili oedema pedig, mint a leggyakrabban
el&fordulé szév8dmény, 27,8%-ukndl. A hat hénapos kdve-
tési id8szak alatt a betegek 57,9%-a esetében bizonyult
kedvezdtlennek a prognézis (mRS=3), kedvez8 progndzist
(mRS<3) pedig 42,1%-ndl észleltink. Az elsé 30 napra
vonatkozé mortalitési ardny szignifikdnsan magasabb volt a
felvételkor kis GCS (Glasgow Coma Scale) -pontszdmu
betegek esetében, tovabbd nagy haematomavolumen és
kamrai kiterjedés esetén (p=0,0001). A kedvezétlen prog-
nozisy csoportban a kézepes erésségl depresszié szignifi-
kansan gyakrabban fordult elé (39,13%), mint a kedvezd
prognézistak csoportjgban (p=0,0001).
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Conclusion — Determination and evaluation of the factors
that could influence the prognosis and mortality of patients
with ICH is crucial for the achievement of more effective
patient management and improved quality of life.

Keywords: intracerebral hemorrhage, risk factors,
prognosis, mortality, post-stroke depression

fter heart disease and cancer, stroke is the third

leading cause of death in developed countries,
the second leading cause of death worldwide, and a
source of long-term disability. More specifically,
the mortality and morbidity rates are approximately
10-15% higher in patients with an intracerebral
hemorrhage (ICH) than in those with an ischemic
stroke or subarachnoid hemorrhage'. The incidence
of ICH is reported to be 15-19/100,000 among the
general population and 200/100,000 among the eld-
erly population®. The main risk factors of ICH are
advanced age, male sex, hypertension (HT), alcohol
consumption, African or Asian heritage, low levels
of low-density lipoprotein (LDL)-cholesterol and
triglycerides (TG), diabetes mellitus (DM), and
smoking®. The 30-day mortality rate of ICH pa-
tients is approximately 40-50%, while approxi-
mately 20% regain functional competence within 6
months* 3. In the present study, patients with spon-
taneous ICH were evaluated in terms of risk factors,
hematoma size and localization, the effects of ICH
on mortality and morbidity rates, and post-stroke
depression.

Methods

All patients included in the present study were diag-
nosed with spontaneous ICH in the Department of
Neurology at Dr. Sadi Konuk Bakirkéy Education
and Research Hospital between January 2010 and
February 2014. All procedures in this study were
approved by the Republic of Turkey Ministry of
Health and the Ethics Committee of Dr. Sadi Konuk
Bakirkdy Education and Research Hospital (date:
05/05/2014 and decision #: 2014/07/29).

Patients diagnosed with ICH after a review of
their medical history and undergoing neurological
and neuroradiological examinations were eligible
for inclusion in the present study. Patients with
subarachnoid hemorrhage, epidural or subdural
hematom, and bleeding from an arteriovenous mal-
formation were excluded, because they were follo-

Koévetkeztetés — Intracerebralis haematoma esetén a prog-
nézist és a mortalitdst befolydsolni képes faktorok megha-
térozdsa és értékelése ddnts fontossdgl a hatékonyabb
betegelldtds és a jobb életmindség eléréséhez.

Kulesszavak: intracerebralis vérzés, kockdzati tényezék,
progndzis, mortalitds, post-stroke depresszié

wed in neurosurgery clinics. A diagnosis of
hemorrhagic stroke such as a vasculitis, a trauma, a
coagulopathy or a tumor were excluded.

Information regarding the age, gender, history of
HT, history of DM, presence of chronic renal fail-
ure (CRF), smoking, alcohol consumption, anti-
platelet and/or oral anticoagulant (OAC) use, med-
ical history, and neurological examinations were
obtained from the files of each patient. Addi-
tionally, the systolic blood pressure (SBP) and dias-
tolic blood pressure (DBP) values and blood glu-
cose levels were recorded at the time of admission.
Because this was a retrospective study, some pa-
tient files did not include data regarding alcohol
consumption or hyperlipidemia, and thus, only
recorded values were evaluated. These data may
have been lost due to the fact that when ICH
patients worsen during the early stages of their dis-
order, they may be transferred to other clinics. On
the other hand, if they are transferred to the inten-
sive care unit within the same hospital, the data are
usually saved.

The National Institutes of Health (NIH) scoring
system for neurological status was used to deter-
mine the state of each patient upon admission.
Cranial computed tomography (CT) scans were
used to obtain radiological images, from which the
localization, volume, and the presence or lack of
ventricular expansion were recorded. Control CT
scans were taken at the first week (+1 day) of the
stroke if possible. The localizations of the hemor-
rhages were categorized into five groups: basal gan-
glia, thalamus, lobar, brainstem, and cerebellum.
To calculate the volume of the hematomas, a major-
ity of the mass (A) and the length (B) of the lesions
were assessed using the cranial CT sections in
which height could be determined (C); these values
were multiplied and then divided by 2
[(AxBxC)/2]. If bleeding was present, the volume
was classified as either small (<10 cm3), medium
(10-30 cm3), large (30—60 cm3), or very large (>60
cm3). To determine the initial 30-day mortality rate
of the patients, the ICH score and the ICH grading

Senadim: The evaluation of the relationship between risk factors and prognosis



scale (ICH-GS) were used®’. To evaluate the prog-
nosis of each patient after 6 months, they were con-
tacted by telephone and asked to come to the hospi-
tal for reassessment in an outpatient setting. If the
patient had died or could not come to the hospital,
their information was obtained over the phone. The
dependency status and functional recovery of each
patient were evaluated using the Modified Rankin
Scale (mRS), for which a score of <3 is considered
to be a good prognosis and a score of >3 a poor
prognosis. The Hamilton Depression Rating Scale
was administered to patients to evaluate the influ-
ence of ICH on the psychosocial status of each
patient control 6-month later®.

DATA ANALYSIS

The 2007 Number Cruncher Statistical System
(NCSS) software (Dr. Jerry L. Hintze Kaysville;
Utah, USA) was used for all statistical analyses,
and all data are represented as means+ standard
deviations. Independent t-tests were used to com-
pare the two groups. Correct for the multiple com-
parisons with the two subsets, a Bonferroni correc-
tion. Chi-square and Fisher’s exact tests were used
to compare qualitative data, and receiver operating
characteristic (ROC) curves were used to assess
sensitivity and predictive variables. A p value <0.05
was considered to indicate statistical significance.

Results

A total of 216 patients diagnosed with spontaneous
ICH were recruited from our clinics and enrolled in
the present study. Of the patients, 34.3% were
female (n=74), 65.7% were male (n=142), the mean
age was 65.3+14.5 years, 80.6% (n=166) had HT,
18.5% (n=40) had DM, 15.3% (n=50) had hyper-
lipidemia, and 8.3% (n=18) had CRF. The SBP val-
ues ranged from 90 to 285 mmHg with a mean of
190.8+36.4 mmHg, and the DBP values ranged
from 46 to 187 mmHg with a mean of 105.3+22.2
mmHg. At admission, the blood glucose levels of
the patients ranged from 3.6 to 28 mmol/l with a
mean of 8.5+3.8 mmol/l. Smoking or alcohol con-
sumption history of 123 patients were available,
and 24.4% (n=30) of them were smokers but 8.1%
(n=10) had a history of alcohol consumption. Clear
medical history was available for 195 and 21.5%
(n=42) were using antiplatelet and 9.7% (n=19)
were using OAC drugs. Of the patients using OAC
drugs, the international normalized ratio (INR) val-
ues ranged from 1.2 to 6.4 with a mean of
3.70+£1.79. Among the patients under OAC treat-

ment, the rate of the patients with the INR value >3
was 63.2%.

The lipid profiles of the 140 patients with avail-
able data were analyzed; the LDL values ranged
from 1.08 to 5.8 mmol/LL with a mean of 3.2+0.9
mmol/L, the total cholesterol levels ranged from 2.8
to 8.5 mmol/LL with a mean of 4.9+1.08 mmol/L,
and the TG levels ranged from 0.4 to 9.4 mmol/L
with a mean of 1.3+0.9 mmol/L. The LDL values
were normal (<3.4 mmol/L) in 67.1% (n=94) of the
patients and high (>3.4 mmol/L) in 32.9% (n=46)
of the patients.

In terms of seasonal variations, 37.7% (n=81) of
the patients were admitted in the winter, 26.5%
(n=57) in the spring, 21.9% (n=47) in the fall, and
13.9% (n=30) in the summer. It is important to note
that more than 60% of the patients were admitted in
the winter and spring. The length of hospital stay
ranged from 1 to 64 days with a mean of 11.28+
10.00 days. When the locations of the hematomas
were examined, 79.2% (n=171) were supratentori-
al, 20.8% (n=45) were infratentorial, 28.3% (n=61)
were lobar hematomas, 26.4% (n=57) were thalam-
ic hematomas, 24.0% (n=52) were basal ganglia
hematomas, 13.9% (n=30) were cerebellum hema-
tomas, and 7.4% (n=16) were brainstem hema-
tomas. The volumes of the hematomas ranged from
0.15 to 180 cm?® with a mean of 15.8+23.8 cm’.
When classified by volume, 58.8% (n=127) of the
hematomas were small (<10 cm?®), 23.6% (n=51)
were medium (10-29.9 cm?), 12.0% (n=26) were
large (30-59.9 cm?®), and 5.6% (n=12) were very
large (=260 cm?).

The complications associated with ICH included
ventricular extension of the hemorrhage in 34.4%
(n=74) of patients, a midline shift in 28.7% (n=62),
perihematomal edema in 27.8% (n=60), an expan-
sion of the hematoma in 15.3% (n=33), hydroce-
phalus in 13.0% (n=28), seizures in 10.7% (n=23),
and deep vein thrombosis (DVT) in 1.4% (n=12) of
the patients.

The NIH neurological scores ranged from 1 to
30 with a mean of 10.3+7.4. The mRS scores ran-
ged from 0O to 6, with a mean of 3.9+0.9 at admis-
sion and a mean of 3.3+2.4 at the final assessment.
At the 6-month follow-up, 57.9% (n=125) of all
patients had a poor prognosis (mRS: >3) and 42.1%
(n=91) a good prognosis. Of the 125 patients with a
poor prognosis, 64.8% (n=81) were male, 35.2%
(n=44) were female, and the mean age was
65.70+15.4 years. Of the 91 patients with a good
prognosis, 67.0% (n=61) were male, 33.0% (n=30)
were female, and the mean age was 59.97+12.7
years. There was no statistically significant gender
difference, but the mean age of the poor prognosis
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Table 1. The relationship between ICH risk factors and patient prognosis

Good prognosis n=91 Poor prognosis n=125 p
Blood glucose at admission (mmol/L) 8.1+3.5 8.9+4.1 0.139
SBP at admission (mmHg) 190+37.3 191.6+35.9 0.770
DBP at admission (mmHg) 108.5+23.5 102.7+21.0 0.085
LDL levels (mmol/L) 3.2+1.0 3.1+0.8 0.576
Cholesterol levels (mmol/L) 5.0£1.2 4.7+0.9 0.121
TG levels (mmol/L) 1.5%1.1 2.0+0.6 0.092

Table 2. The distribution of complications according to patient prognosis
Complications Good prognosis n=91 Poor prognosis n=125 p
n % n %

Ventricular extension of the hemorrhage 16 17.6 58 46.4 0.0001
Hematoma expansion 3 3.3 30 24.0 0.0001
Midline shift 8 8.8 54 43.2 0.0001
Perihematomal edema 15 16.5 45 36.0 0.002
Hydrocephalus 1 1.1 27 21.8 0.0001
Deep vein thrombosis 1 1.1 2 1.6 0.751
Seizures 8 8.8 15 12.0 0.450

group was significantly higher than that of the good
prognosis group (p=0.003). In particular, patients
over 75 years of age were more likely to have a
poor prognosis (p=0.001).

There were no significant differences between
the prognosis groups regarding the presence of
chronic diseases such as HT, DM, hyperlipidemia,
or CRF. Likewise, there were no significant differ-
ences between the prognosis groups at admission in
terms of SBP, DBP, or levels of blood glucose,
mean LDL, total cholesterol, and TG (Table 1).
There were also no significant differences between
the good and poor prognosis groups regarding the
use of antiplatelet medications and/or OAC drugs,
INR level, or seasonal admission. Although the
average length of stay was longer in the poor prog-
nosis group (12.4+12.5 days) than the good progno-
sis group (9.7+4.7 days), this difference was not
statistically significant. Finally, there were no sig-
nificant differences between the prognosis groups
in terms of the localization of bleeding.

The development of a ventricular extension of
the hemorrhage (p=0.0001), hematoma expansion
(p=0.0001), a midline shift (p=0.0001), perihe-
matomal edema (p=0.002), and hydrocephalus
(p=0.0001) was significantly higher in the poor
prognosis group (Table 2). The average NIH score
was 5.6+£3.5 in the good prognosis group and
13.8+7.6 in the poor prognosis group at the initial
evaluation (p=0.0001).

When the mortality rates of all patients were
examined, 19.4% (n=42) of the patients died in the
first month and 16.8% (n=36) after the first month.
Of those that died in the first 30 days, 69.0% (n=29)
were male, 31.0% (n=13) were female, and the
mean age was 59.1+16.7 years. The mean age of the
patients who died was significantly higher than the
mean age of those who survived (p=0.036). Of the
patients who died in the first month, the mean blood
glucose level was 10.1+4.3 mmol/L, the mean SBP
was 202.1+25.4 mm Hg, and the mean DBP was
108.9+£19.1 mm Hg; furthermore, 78.6% (n=33) of
the hematomas were supratentorial and 21.4%
(n=9) infratentorial. There were no significant dif-
ferences in gender distribution or the localization of
the hematomas between the patients who survived
versus died in the first month. Of the patients who
died within the first 30 days, the GCS scores of dur-
ing the first admission were 12—15 in 4.8% (n=2),
5-12 in 64.3% (n=27), and 3-4 in 30.9% (n=14),
and the mean hematoma volume was 37.1+35.1
cm?. Moreover, approximately half of these patients
52,4% (n=22) had a large hematoma volume,
47,6% (n=20) had a small or medium volume is
lost, and 71.4% (n=30) exhibited ventricular exten-
sion of the hemorrhage. and 71.4% (n=30) exhibit-
ed ventricular extension of the hemorrhage. The
mortality rate during the first 30 days was signifi-
cantly higher in patients with a low GCS score
(3-4) at admission (p=0.0001), with a large
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Table 3. Mortality rate distribution during the first 30 days

Patient demographics First 30 days p
Living patients Deceased
(n=174) patients (n=42)
n % n %
Gender Female 61 35.1 13 31.0 0.615
Male 113 64.9 29 69.0
Locations Supratentorial 138 79.3 33 78.6 0.916
Infratentorial 36 20.7 9 21.4
GCS score 13-15 124 71.3 2 4.8 0.0001
5-12 49 28.2 27 64.3
3-4 1 0.6 13 30.9
Hematoma 0-9,9 121 69.5 6 14.3 0.0001
volume (cm?) 10-29.9 37 21.3 14 33.3
30-59.9 11 6.3 15 35.7
>60 5 2.9 7 16.7
Ventricular No 130 74.7 12 28.6 0.0001
extension of Yes 44 25.3 30 71.4
hemorrhage

Table 4. The relationships between ICH and ICH-GS scores with mortality and mRS scores using ROC curve

values
Area under Standard p 95% confidence interval
the ROC curve deviation
ICH score-mortality 0.915 0.0222 0.0001 0.869 0.948
ICH-GS-mortality 0.863 0.0281 0.0001 0.810 0.906
ICH score-mRS admission 0.787 0.0509 0.0001 0.726 0.839
ICH-GS-mRS admission 0.745 0.0661 0.0002 0.681 0.802
ICH score-final mRS 0.810 0.0272 0.0001 0.751 0.860
ICH-GS-final mRS 0.806 0.0281 0.0001 0.747 0.856

hematoma volume (p=0.0001), and with a ventricu-
lar extension of the hemorrhage (p=0.0001; Table
3).

The ICH scores of all patients ranged from O to
4 with a mean of 1.4+1.1. During the first 30 days,
all patients with an ICH score of 0 (25.5%; n=55)
survived, while those with ICH scores of 1
(33.3%; n=72), 2 (21.7%, n=47), 3 (15.8%, n=34),
and 4 (3.7%, n=8) had mortality rates of 4.1%,
17.0%, 67.6%, and 100%, respectively. None of
the patients had ICH scores of 5 or 6. The ICH-GS
scores ranged from 5 to 12 with a mean of 7.6+1.5,
and all patients with ICH-GS scores of 5 or 6 sur-
vived the first 30 days. None of the patients had an
ICH-GS score of 13. The relationships of the ICH
and ICH-GS scores with mortality rate, mRS score
at admission, and mRS score at the final assess-
ment were determined using ROC curves. A high
level of significance was observed in the mortali-
ty curve, but the curves for admission and final

mRS scores showed only slight levels of signifi-
cance (Table 4).

The predictive value of the 30-day mortality rate
for the ICH score was significantly higher than that
of the ICH-GS score (p=0.002), but there were no
significant differences in the mRS score at admis-
sion or at the final examination.

The Hamilton Depression Rating Scale was used
to evaluate the ongoing influence of ICH on the
psychosocial status of each patient, and scores on
this measure were employed as a control. This scale
was administered to only 29.1% (n=63) of the
216 patients, because 36.1% (n=78) of the patients
died and 34.7% (n=75) were uncooperative. The
scores of the patients ranged from 0 to 25; 54.0%
(n=34) had scores of 0—7, which indicate no depres-
sion, 25.4% (n=16) had scores of 8—15, which indi-
cate mild depression, and 20.6% (n=13) had scores
of 16-25, which indicate moderate depression. Of
the female patients, 23.5% (n=4) had mild depres-
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Table 5. Relationships between Hamilton Depression Rating Scale scores and patient prognosis

Hamilton Depression Good prognosis n=40 Poor prognosis n=23 P
Rating Scale score n % n %

0-7 29 72.5 5 21.8 0.0001
8-15 7 17.5 9 39.1

16-25 4 10.0 9 9.1

sion and 47.0% (n=8) moderate depression. Of the
male patients, 26.0% (n=12) had mild depression
and 10.8% (n=5) moderate depression. The pres-
ence of moderate depression was significantly high-
er in the poor prognosis group (39.13%, n=9) than
in the good prognosis group (10.0%, n=4; p=
0.0001; Table 5).

Discussion

In the present study, the mean age of the patients was
65.3+14.5 years, and 71.8% (n=155) were over 55
years of age. The risk of ICH increases with advanc-
ing age which may be explained by the the increased
prevalence of hypertension in older individuals® °.
Additionally, several studies have identified male sex
and age >55 years as risk factors for spontaneous
ICH* '°, In agreement with these findings, 34.3% of
the patients in the present study were female (n=74),
and 65.7% were male (n=142). HT is also a major
risk factor of ICH and is present in 72-81% of
patients with ICH; in the present study, 80.6%
(n=174) of patients had HT> '!). DM was present in
18.5% (n=40) of the patients in the present study, but
there was no significant relationship observed
between DM and ICH. Woodward et al. reported that
DM is associated with an increased risk of ICH, but
other studies did not find DM to be a risk factor !> 13,

In recent studies, cholesterol levels were found
to reduce the overall incidence of stroke despite
a small increase in the incidence of ICH.
Furthermore, previous studies have shown that
LDL cholesterol, total cholesterol, and TG levels
are inversely related to the risks of ICH, mortality,
and hematoma growth. It has been demonstrated
that low cholesterol and TG levels weaken the
endothelium and lead to arterial fragility, hemor-
rhages, and small hemorrhages, which in turn are
associated with slow healing'#'6. In the present
study, the mean LDL level was 3.2+0.9 mmol/L,
the mean total cholesterol level was 4.9+1.08
mmol/L, and the mean TG level was 1.3+0.9
mmol/L; these values did not affect hyperlipidemia.
Additionally, 67.1% of the patients in the present

study had LDL values <3.4 mmol/L and 32.9%
(n=71) LDL levels >3.4 mmol/L.

Previous studies have reported that 90% of
hematomas are supratentorial and 10% infratentori-
al, and the most common type of hematoma is a
basal ganglia hematoma!’. Of all patients in the
present study, 79.2% (n=171) had supratentorial
hematomas, and the most common type of ICH was
a lobar hematoma. This discrepancy in terms of
location may be explained by the fact that patients
with large basal ganglia hematomas are more likely
to be referred to the intensive care unit due to a poor
general state of health.

ICH lesions generally occur more often in the
winter, which may be explained by the increase in
blood pressure that results from exposure to the
cold. Patel et al. reported a trend towards an
increased incidence of ICH during the winter and
spring seasons, but this did not achieve statistical
significance nor was there an impact on the mortal-
ity of the 253 ICH patients in that study'®. In the
present study, 37.7% (n=81) of the patients were
admitted in winter and 26.5% (n=57) in spring.

The present study also assessed mortality rates
within the first 30 days after admission for sponta-
neous ICH. The factors that influenced the prog-
noses of the patients were evaluated, and the
patients who had survived 6 months were compared
with those who had died during the first 30 days.
Furthermore, the mRS scores were used to deter-
mine which patients had a good versus poor prog-
nosis. Although the present study did not find a sig-
nificant difference between genders in terms of
prognosis, previous studies have identified differ-
ences among female patients in terms of progno-
sis!®2!, In the present study, the mean age of the
poor prognosis group was significantly higher than
that of the good prognosis group; in particular,
patients over 75 years of age were more likely to
have a poor prognosis. The mean age of the patients
who died during the first 30 days was significantly
higher than that of those who survived to 6 months.
Thus, it appears that advanced age is a factor that
contributes to a poor prognosis; this has been
demonstrated by several previous studies> 2.
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Hyperglycemia develops after the occurrence of
ICH in approximately 60% of patients. The devel-
opment of hyperglycemia increases the risks of
mortality and poor outcome in both non-diabetic
and diabetic patients with ICH, as well as exacer-
bates brain edema and perihematomal cell death
after ICH* %%, In a study of 100 ICH patients, the
mean blood glucose level during the first 14 days
was 205 mg/dL in those who died and 131 mg/dL
in those who survived®. Those authors reported that
a plasma glucose level > 150 mg/dL is an independ-
ent risk factor of early death in ICH patients. In that
study, the mean blood glucose levels of the patients
who died within the first 30 days were higher than
those who did not; however, no significant differ-
ences were observed in the blood glucose levels
between the prognosis groups in the present study.

Hematoma expansion, perihematomal edema,
and ventricular extension of a hemorrhage are com-
mon and serious complications of ICH that influ-
ence the prognosis of a patient as well as increase
mortality rate?*2%, In the present study, hematoma
expansion, perihematomal edema, midline shift,
ventricular extension of a hemorrhage, and hydro-
cephalus were factors that predicted a poor progno-
sis and risk of an early death. In particular, the
presence of a very large lesion (= 60 cm® volume)
was associated with a high rate of mortality during
the first 30 days. Tuhrim et al. suggested that if the
volume of a hematoma exceeds 30 cm?, the risk of
mortality increases®.

Various scales are available to identify ICH
patients likely to have a poor outcome. The most
commonly used scale, the ICH score, is a simple
model developed by Hemphill et al.b. Factors inde-
pendently associated with the 30-day mortality rate
include GCS score, age >80 years, infratentorial
origin of an ICH, ICH volume, and presence of an
intraventricular hemorrhage®. The ICH score has
been validated in several Asian countries including
Taiwan and Malaysia®* 3!, Yousuf et al. demonstrat-
ed that a low GCS score, bleeding in the posterior
fossa, a hematoma volume >60 ml, and intraven-
tricular hemorrhages are significant independent
predictors of mortality in ICH patients; these fac-
tors are consistent with the parameters of the ICH
score’2. In the present study, a higher ICH score was
associated with an increased mortality rate, as
patients with an ICH score of 4 had a mortality rate
of 100%, and the prediction rate of the ICH score
for 30-day mortality was significantly higher.

The ICH-GS, developed by Ruiz-Sandoval et al.
uses the same parameters as the ICH score but with
different assigned points and cutoff values’.
Relative to the ICH score, the ICH-GS has a higher

sensitivity for predicting in-hospital and 30-day
mortality rates, and it performed equally well when
predicting good functional outcomes at the 30-day
follow-up visit. According to the ICH-GS, the fac-
tors associated with mortality are age > 65 years, a
GCS score at hospital admission <8, a ICH volume
> 70 ml, the presence of an intraventricular hemor-
rhage, and infratentorial hematomas’. The different
scoring systems and cutoff values substantially
improve the prognostic power of the predictors’.
However, in the present study, the ICH score was a
significantly better predictor of the 30-day mortali-
ty compared with the ICH-GS score (p=0.002).

In the present study, the relationships of the ICH
and ICH-GS scores with mortality were highly sig-
nificant, but there was only a slight significance
with the mRS score at admission and 6 months.
Additionally, there was no significant difference
between the mRS scores at admission and at 6
months. Wang et al. compared mRS scores between
these two time points to determine their prognostic
value and found that both the ICH score and the
ICH-GS were inaccurate when predicting favorable
short-term and long-term outcomes. However,
when predicting 6- and 12-month outcomes, the
ICH-GS score was significantly better than the ICH
score™.

The prevalence of post-stroke depression is
approximately 25-79%. Paolucci et al. observed
post-stroke depression in 36% of survivors, and
suggested that a mRS score of 3 (poor prognosis)
and female sex facilitate the development of this
disorder®. In a Brazilian study from 2009, 28.8%
of post-stroke patients (age range: 19-79 years) had
experienced a major depressive episode®. In the
present study, mild-to-moderate depression was
observed in approximately half (46%) of the
patients evaluated for a mood disorder. Moreover,
similar to previous studies, females and patients in
the poor prognosis group had a greater incidence of
depression’,

Several limitations of this study have to be con-
sidered. Because this was a retrospective study,
some patient files did not include data regarding
smoking, alcohol consumption or hyperlipidemia,
and thus, only recorded values were evaluated.
Hamilton Depression Rating Scale was not applied
in a certain time period, it was applied at any time
that 6-six month later. Subarachnoid hemorrhage
patients were not included the study since they are
followed up in neurosurgery clinics and we could
not have their data.

In conclusion, a greater knowledge of the risk
factors and preventative measures associated with
the prognoses of ICH patients will allow for more
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effective patient management and reductions in
their mortality and morbidity rates. Additionally,
the present findings demonstrate that the psychoso-
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Obijective — To compare the intensity and the profile of psy-
chotic symptoms and the characteristics of parental bonding
of male schizophrenia patients with a history of homicide
and those without a history of violent behaviour.

Clinical question — We hypothesized more intense psychot-
ic symptoms, especially positive symptoms as signs of a
more severe psychopathology in the background of homici-
dal behaviour. We also hypothesized a more negatively per-
ceived pattern (less Care more Overprotection) of parental
bonding in the case of homicidal schizophrenia patients
than in non-violent patients and non-violent healthy con-
trols.

Method and subjects — Symptom severity and symptom
profiles were assessed with the Positive and Negative
Syndrome Scale in a group of male schizophrenia patients
(n=22) with the history of committed or attempted homi-
cide, and another group (n=19) of male schizophrenia
patients without a history of violent behaviour. Care- and
Overprotection were assessed using the Parental Bonding
Instrument (PBI) in a third group of non-violent healthy con-
trols (n=20), too.

Results — Positive, negative and general psychopathology
symptoms in the homicidal schizophrenia group were signif-
icantly (p<0.005) more severe than in the non-violent schiz-
ophrenia group. Non-violent schizophrenia patients scored
lower on Care and higher on Overprotection than violent
patients and healthy controls. Homicidal schizophrenia
patients showed a pattern similar to the one in the healthy
control group.
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A TUNETI PROFIL ES A SZULOI BANASMOD AZ
EMBEROLEST ELKOVETETT ES A NEM ERGSZAKOS
SZKIZOFREN BETEGEK CSOPORTJAINAL

Halmai T; Tényi T, MD; Gonda X, MD
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Célkitizés — Osszehasonlitani a pszichotikus tiinetek inten-
zitdsat és profiljét, valamint a sz0l8i bandsméd jel-
legzetességeit az emberdlést elkdvetett és a nem erdszakos
szkizofrén betegek csoportjaindl.

Kérdésfeltevés — Hipotézisink az volt, hogy az emberslés
hatterében intenzivebb pszichotikus tinetek, elsésorban
intenzivebb pozitiv tinetek &llnak, amelyek stlyosabb pszi-
chopatolégia jelzései. Tovébbi feltevésink az volt, hogy az
emberdlést elkdvetett betegek a sz0l8i bandsméd ked-
vez&tlenebb mintdzatdt mutatidk, mint a nem erdszakos
betegek, illetve nem erdszakos, egészséges kontrollszemé-
lyek.

Médszer és vizsgdlati személyek — A tinetek erdsségét és
a tineti profilt a Pozitiv és Negativ Tunetskdla (Positive and
Negative Syndrome Scale, PANSS) segitségével mértik
olyan, szkizofrénidval diagnosztizalt férfi betegeknél (n=22),
akik emberdlést, vagy annak kisérletét kovették el, illetve
szkizofrén férfi betegek illesztett mintdjén (n=19), akiknek
el6zményeiben nem szerepelt er8szakos viselkedés. A
térédést, illetve a tlvédést a Szil8i Bdndsmod Kérdsiv
(Parental Bonding Instrument, PBI) magyar vdltozatéval (H-
PBI) vizsgdltuk a két betegcsoport tagjaindl, valamint nem
er8szakos, egészséges kontrollszemélyeknél (n=20).
Eredmények — Mind a pozitiv, mind a negativ, mind az
dltaldnos pszichopatoldgia-pontszémok magasabbak voltak
az emberdlést elkévetett, illetve azt megkisérelt szkizofrén
betegek csoportjéban, mint a nem er8szakos betegeknél. A
nem erdszakos szkizofrén betegek alacsonyabb térédés- és
magasabb tGlvédéspontszammal a szil8i bandsmaéd ked-
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Conclusions — It seems imperative to register intense posi-
tive psychotic symptoms as predictive markers for later vio-
lent behaviour. In the subgroup of male homicidal schizo-
phrenia patients negatively experienced parental bonding
does not appear to be major contributing factor to later
homicidal behaviour.

Keywords: schizophrenia, homicide, parental bonding,
symptom severity

Introduction

SCHIZOPHRENIA PATIENTS WITH A HISTORY OF HOMICIDE:
CLINICAL CHARACTERISTICS

Previous studies have explored a number of clinical
characteristics of schizophrenia patients with a his-
tory of homicide, including symptom profile, bio-
logical markers and a number of comorbid factors.
The characteristics of attachment and parental
bonding, on the other hand, have not been explored
in the subsample of homicidal schizophrenia
patients. The objective of our study was to investi-
gate the characteristics of parental bonding and sec-
ondly, to assess symptom severity and symptom
profile in this special subgroup. Our results con-
tribute to the understanding of the underlying fac-
tors of homicidal behaviour in psychotic patients.

Previous studies! ? have found paranoid and
other positive psychotic symptoms to be more fre-
quent and more severe in homicidal schizophrenia
patients compared to non-violent ones. Also, hostil-
ity as measured by the Positive and Negative
Syndrome Scale (PANSS) has been found to be sig-
nificantly correlated with severely violent behav-
iour?.

There are a number of possible associations
between the presence of psychotic symptoms and
committing a severely violent crime like homicide.
The association is frequently not causal and the cor-
relation between the diagnosis of a psychotic disor-
der and the rate of violent crime varies within a
wide range. In a recent study, Skeem et al.* found
that psychotic symptoms immediately preceded
only some 12% of the incidents among violent
offenders with a mental illness. Also, only some
20% of mentally ill offenders had some psychosis-
preceded violence, while 80% had exclusively non-
psychotic preceded violence.

vezbtlenebbnek tekinthetd mintdzatét mutattak, mint az
emberdlést elkdvetett csoport tagjai és a nem er8szakos
egészséges kontrollszemélyek. Az utdbbi két csoport tagjai
hasonlé szil&i bédndsmédrdl szémoltak be.
Kévetkeztetések — Az intenziv pszichotikus tineteket fontos
a kés8bbi erdszakos viselkedés lehetséges eldre jelz8 mar-
kereiként regisztralnunk. Az emberdlést elkdvetett szkizofrén
férfi betegek nem szdmolnak be negativ szil8i bandsméd-
rél, igy ebben a csoportban ez nem feltétlentl a stlyosan
er8szakos viselkedést el8segitd tényezd.

Kulcsszavak: szkizofrénia, emberdlés, sziil6i bdndsmaéd,
a tinetek sulyossdga

In a review following a predictive approach’, we
argued for the need to address possible predictive
factors of later violent behaviour in psychotic
patients, including heightened impulsivity and
deficits in executive functions.

PARENTAL BONDING CHARACTERISTICS OF SCHIZOPHRENIA
PATIENTS

Parental bonding describes the attitudes and behav-
iours in the emotional relationship between the par-
ent and the child. One aspect of this relationship is
the bonding experienced by the child. Negatively
experienced parental bonding has been shown to be
a contributing factor in the etiology of several psy-
chiatric disorders. The role of parental bonding in
the etiology of psychotic disorders, on the other
hand, has long been neglected in favour of the dom-
inant biogenetic paradigm.

Comparing the self-report parental bonding pro-
files of patients diagnosed with schizophrenia, bor-
derline personality disorder (BPD) and non-clinical
control subjects, no significant differences were
found between the two clinical groups, with a low
Care-high Overprotection pattern in both®. Gomes
et al.” compared the parental bonding characteris-
tics of patients with schizophrenia and bipolar dis-
order (BD) as well as healthy controls. Schizo-
phrenia patients scored higher than BD-patients on
maternal and paternal Care. On maternal care, inter-
estingly, schizophrenia patients also scored higher
than healthy controls. BD-patients had lower Care-
scores in both maternal and paternal domains than
schizophrenia patients and healthy controls. BD-
patients had significantly higher Overprotection-
scores in both maternal and paternal domains than
schizophrenia patients and healthy subjects. No dif-
ference was found between the Overprotection-
scores of schizophrenia patients and healthy con-
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trols’. Willinger et al.® explored maternal bonding
in schizophrenic and schizo-affective patients as
well as their same-sex, healthy siblings. Premorbid
personality traits were assessed by the mothers of
the patients on both their schizophrenic/schizo-
affective children and their healthy siblings. Pa-
tients described their mothers as less caring and
more overprotective than their healthy siblings did.
Mothers described their schizophrenic/schizoaffec-
tive children as having less social resonance, less
permeability (social accessibility), less social com-
petence and more frequently being in a depressed
and anxious mood than their healthy siblings. The
authors found significant correlations between
maternal bonding scores and premorbid personality
traits assessed by the mothers of the patients.

In summary, studies exploring parental bonding
in the case of schizophrenia patients have yielded
conflicting results. It remains questionable if a dis-
tinctive pattern of bonding (characterized, as some
studies suggest, by lower Care and higher
Overprotection) can be determined in this patient
group.

Studies investigating characteristics of the early
parent-child relationship in samples of non-psy-
chotic violent offenders suggest a more frequent
and more severe traumatisation, especially frequent
physical abuse, in early childhood than in the case
of non-violent (and non-psychotic) subjects’.

OBIJECTIVES OF OUR STUDY

In our study, we assessed the intensity of psychotic
symptoms as well as the components of Care and
Overprotection in parental bonding in a sample of
male schizophrenia patients with the history of
committed or attempted homicide and in a sample
of matched male schizophrenia patients with no his-
tory of violent behaviour. Care and Overprotection
were also assessed in a third group of matched male
control subjects with no history of psychiatric dis-
orders or violent behaviour.

We hypothesized that homicidal behaviour in the
sample of schizophrenia patients is an indication of
more severe psychopathology. We therefore ex-
pected more intense positive psychotic symptoms
in homicidal schizophrenia patients than in non-
violent patients. Our second hypothesis was that
more severe psychopathology in homicidal patients
is correlated with lower perceived parental Care
and higher Overprotection as compared to non-vio-
lent schizophrenia patients and non-violent healthy
controls. This pattern indicates a more negatively
perceived parental bonding in the subsample of
homicidal schizophrenia patients.

Method
SUBJECTS

Altogether 41 male schizophrenia patients and 20
matched male control subjects with no history of vio-
lent behaviour or psychiatric treatment or diagnosis
participated in our study. We only included male
subjects since the sample of homicidal schizophrenia
patients available for the study consisted in over 90%
of men. We only included subjects with the diagno-
sis of schizophrenia established in previous clinical
records by a registered psychiatrist. We had an inde-
pendent clinician trained in the use of the Positive
and Negative Symptom Scale (PANSS) conduct a
clinical interview to confirm the diagnosis.
Schizophrenia patients were subdivided into two
groups. The first group (SCH-HOM, n=22) consist-
ed of male individuals diagnosed with schizophrenia
with a history of committed or attempted homicide.
They were committed to the Institute of Forensic
Psychiatry (Igazsagiligyi Megfigyel6 és Elmegy6-
gyit6 Intézet, IMEI) in Budapest where they received
involuntary psychiatric treatment. Mean age in this
group was 37.6 years (SD=8.27). 14 subjects
(63.6%) had elementary education (elementary edu-
cation consists of eight years of elementary school in
Hungary), six (27.3%) had secondary education and
two subjects (9%) had a university degree. six
(27.2%) homicidal patients murdered or attempted to
murder a family member.

The second group (SCH-nonHOM, n=19) con-
sisted of male subjects diagnosed with schizophre-
nia with no history of violent behaviour treated in
the Department for Psychiatry and Psychotherapy
at the University of Pécs. Mean age in this group
was 39.4 years (SD=7.80). 11 subjects (55%) had
elementary education, seven (35%) had secondary
education, while two subjects (10%) had a universi-
ty degree.

Table 1 describes the mean age, the duration of
illness, the duration of hospitalization of the mem-
bers of the two schizophrenia patient groups as well
as the number of psychotic episodes reported prior
to their current hospitalisation. In *Duration of ill-
ness’, we indicated the time period between the first
recorded diagnosis of current psychiatric illness and
the conduction of the interview. In ’Duration of
hospitalization’, we indicated the time period
between the start of current psychiatric treatment
and the conduction of the interview. As seen in
Table 1, non-violent schizophrenia patients had a
significantly longer history of illness and hospital-
ization than homicidal patients. We found no sig-
nificant differences on the other variables.
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Table 1. Mean age, duration of illness and duration of hospitalization in the homicidal and the non-violent schizoph-

renia group

SCH-HOM mean (SD) SCH-nonHOM mean (SD)
Age 37.60 (4.62) 39.40 (3.88)
Duration of illness (month) 36.51 (7.67) 42.42 (6.51)*
Duration of hospitalization (month) 3.1 (2.73) 4.3 (3.45)*
Number of psychotic episodes 1.3 1.1
prior to hospitalization mean) (3.34) (2.46)

*5<0.05

Table 2. Clinical characteristics of the homicidal and the non-violent schizophrenia group

SCH-HOM mean (SD) SCH-nonHOM mean (SD)

Age at the onset of schizophrenia (years)

History of comorbid substance abuse (%)

Family history of diagnosed psychiatric disorder (%)
History of childhood abuse (%)

22.5 (3.84) 24.7 (4.02)
45.45 (3.61) 40.00 (2.59)
59.09 (4.67) 55.00 (2.85)
11.63 (6.88) 10.00 (5.27)

Further relevant clinical characteristics of our
subjects included age at the onset of the illness, a
family history of psychiatric disorder as well as a
history of childhood abuse as reported retrospec-
tively by the subjects themselves. These clinical
data are based on interviews conducted for our
study during their current hospitalisation. Table 2
shows that there were no significant differences
between the members of the two schizophrenia
groups regarding any of these clinical variables.

The third group (NORM, n=20) consisted of
healthy, non-violent male control individuals
matched to the first two groups by age (mean 37.8
years, SD=4.9) and education (11, 55% had ele-
mentary education, 6, 30% had secondary educa-
tion and 3, 15% had a university degree). In a
questionnaire assessing socio-demographic data,
subjects were asked about a history of psychiatric
illness, treatment in a psychiatric institution as
well as criminal records or problems in connection
to violent behaviour in their past. We excluded
subjects with a history of psychiatric illness, psy-
chiatric treatment or violent behaviour. Control
subjects were recruited through advertisements
published at the University of Pécs with a short
description of the study. The study was carried out
in accordance with the latest version of the
Declaration of Helsinki and was evaluated follow-
ing institutional ethical guidelines adopted by the
University of Pécs and approved by the local ethi-
cal committee. All subjects gave informed con-
sent.

The relatively small number of subjects is due to

the limited number of available patients (we
excluded patients in a severe acute psychotic state
due to their inability to complete the test battery).
Also, it was difficult to match the members of the
two schizophrenia groups on a number of variables
(sex, age, education, diagnosis, duration of illness,
duration of hospitalization).

Antipsychotic medication

Antipsychotic medication received prior to and at
the time of the study may significantly impact on
symptom severity and symptom profile. Matching
the antipsychotic medication received by the mem-
bers of the two schizophrenia groups was not possi-
ble due to different guidelines and treatment proto-
cols applied for homicidal versus non-violent schiz-
ophrenia patients in their respective institutes. In
Table 3, we described the antipsychotic medication
received by subjects at the time the interview was
conducted. “Monotherapy typical” means one type
typical antipsychotic medication administered,
“monotherapy atypical” means one type atypical
antipsychotic medication administered and “poly-
therapy” means a combination of different typical
and atypical antipsychotic medication administered
simultaneously. As shown in Table 3, typical an-
tipsychotic medication in monotherapy was the
dominant treatment for the members of the SCH-
HOM group, with about one third receiving poly-
therapy. Patients in the SCH-nonHOM group were
much more likely to receive atypical antipsychotics
in monotherapy, with roughly one third involved in
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Table 3. Antipsychotic medication received by the homicidal and the non-violent schizophrenia group during their

current treatment

SCH-HOM n=22 SCH-nonHOM n=19 Total n=41
Monotherapy typical 15 (68.18%) 3 (15.78%)* 18 (43.90%)
Monotherapy atypical 0 (0%) 11 (57.89%)* 11 (26.83%)
Polytherapy 7 (31.81%) 6 (31.58%) 13 (34.15%)
*p<0.05

polytherapy and some 15% in typical antipsycho-
tics in monotherapy.

INSTRUMENTS

We used the Positive and Negative Syndrome
Scale (PANSS, 10) to measure the intensity of
positive, negative and general psychopathology
symptoms of schizophrenia. Unfortunately, raters
of the PANSS were not blind to the history of
homicide since the evaluation for homicidal
patients could only be carried out at the forensic
psychiatry unit of the IMEL

For the assessment of parental bonding, we
used the Hungarian version (Sziil6i Bandsmoéd
Kérdgiv, H-PBI!'" of the Parental Bonding
Instrument (PBI)'? in the three groups. The PBI is
a self-administered questionnaire that assesses
maternal and paternal behaviours and attitudes as
experienced by the child in the first 16 years of
life. It consists of two scales: Care vs Rejection
and Overprotection vs Encouragement of Auto-
nomy/Independence. On the positive end of the
Care-Rejection axis we can find a parental attitude
and behaviour that is warm, loving, empathic and
resonant to the needs of the child, while the atti-
tude and behaviour at the other end can be
described as cold, omissive and indifferent. On the
dimension of Overprotection vs Encouragement of
Autonomy/Independence, the overprotective end
stands for an intrusive, infantilizing and control-
ling parental behaviour. The other end represents a
respectful and accepting attitude, encouraging the
growth and the autonomy of the child. The H-PBI
has been shown to be a reliable (test-retest Pearson
coefficients between 0.88 and 0.93 on the three
scales for both parents) and valid tool to assess
subjects’ perception of parental bonding in a
Hungarian sample of some 179 subjects'!.

Due to the treatment protocol applied in the
IMEI, it was not possible to administer the PBI
immediately after the act of homicide but only after
antipsychotic medication had been started. This
means, our results on the PBI reflect a state when

the psychotic symptoms of subjects had been, at
least to a certain degree, controlled by antipsychot-
ic medication.

Parental ratings of bonding and their connection
to self-ratings of our subjects would have been of
great relevance. Unfortunately, we were able to
contact only 11 parents (26.80%), nine of whom
(21.90%) gave their consent to participating in the
study. Of these nine, only two (4.76%) parents
completed the entire battery of questionnaires.
Based on these facts, we decided to leave out this
source of information.

STATISTICAL ANALYSES

We used Kruskal-Wallis analysis of variance bet-
ween the three groups and the Tukey HSD-test for
the post hoc comparisons of two groups where dif-
ferences were significant. Statistical analyses were
carried out using STATISTICA Version 10.0.

Results

INTENSITY OF PSYCHOTIC SYMPTOMS AND SYMPTOM
PROFILES

Figure 1 shows the significant differences on all
three subscales of the PANSS between the homici-
dal and the non-violent patient groups, including
the Positive Scale (p=0.000143, mean SCH-
HOM=32.44, SD=6.33, mean SCH-nonHOM=
23.04, SD=7.36), the Negative Scale (p=0.000435
mean SCH-HOM=32.87, SD=4.51, mean SCH-
nonHOM=25.75, SD=6.89), and the General
Psychopathology Scale (p=0.002575, mean SCH-
HOM=66.37, SD=9.11, mean SCH-nonHOM=
55.07 SD=13.39). Confirming our hypothesis,
members of the homicidal group scored significant-
ly higher on all three subscales than members of the
non-violent schizophrenia group. As seen in Figure
2, we found the largest difference between the
scores of the two groups on the items Delusions
(p=0.000132), Suspiciousness/persecution (p=
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Figure 1. Symptom profiles, symptom severity in the
homicidal and the non-violent schizophrenia group —
PANSS Scales

Figure 2. Symptom profiles, symptom severity in the
homicidal and the non-violent schizophrenia group —
PANSS Items

Table 4. Symptom profiles, symptom severity in the homicidal and the non-violent schizophrenia group

SCH-HOM SCH- F dF p
n=22 nonHOM
mean (SD) n=19
mean (SD)
PANSS Positive Scale 32.44 (6.33) 23.04 (7.36) 17.68 40 0.00014
PANSS Negative Scale 32.87 (4.51) 25.75 (6.89) 14.71 40 0.00044
PANSS General Psychopathology Scale 66.37 (9.11) 55.07 (13.39) 10.34 40 0.00257
PANSS Delusions 6.14 (3.34) 4.06 (2.73) 9.67 40 0.00013
PANSS Susp/persec 6.54 (2.65) 4.21 (4.35) 11.65 40 0.00097
PANSS Hostility 6.75 (3.66) 3.44 (4.56) 10.67 40 0.00071
0.00097) and Hostility (p=0.00071). (See detailed - roos
results in Table 4). .. (5.05) (3.83)
PARENTAL BONDING 55 |
We administered separate questionnaires for the | 2 -
mothers and for the fathers of our subjects. 1oss
In the case of paternal bonding, we found no sig- 15 - (639)
nificant differences on any scale or item between £
10 1 (4.28) (4.20)
the members of the three groups.
Figure 3 shows all significant differences in 5 )
maternal bonding between the members of the three
groups on the scales Care (p=0.001077) and Over- 0
protection (p=0.030936, as well as on items 1 CARE-MOTHER OVERPROT-MOTHER
(Spoke to me in a warm and friendly voice, p= :Zz::::::w
0.0041), 4 (Seemed emotionally cold to me, p= p——
0.0009), 5 (Appeared to understand my problems

and worries, p=0.0034), 6 (Was affectionate to me,
p=0.0063), 8 (Did not want me to grow up,
p=0.016), 9 (Tried to control everything 1 did,

Figure 3. Care- and Overprotection scores in the homi-
cidal vs non-violent schizophrenia vs healthy control

group
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Table 5. Care- and Overprotection scores in the homicidal vs non-violent schizophrenia vs normal control group

SCH-HOM Sch- NORM F dF p
(n=22) nonHOM (n=20)
mean (SD) (n=19) mean (SD)
mean (SD)
Care_Mother 28.45 (5.05) 19.53 (10.55) 28.05 (3.83) 14.71 59 0.001077
Overprot_Mother 7.14 (4.28) 10.89 (6.39) 7.15 (4.20) 5.01 59 0.030936

Table 6. Effect sizes between the two schizophrenia groups for symptom severity and between the three groups for

paternal and maternal Care- and Overprotection-scores

d Cohen Glass, d Confid interval (95%)

PANSS Pos Scale -0.291 -0.272 -0.899-0.317
PANSS Neg Scale -0.343 -0.290 -0.959-0.266
PANSS Gen Psychopath Scale -0.175 -0.149 -0.781-0.431
Care_Paternal -0.224 -0.217 -0.831-0.383
Overprot_Paternal -0.388 -0.382 -0.998-0.223
Care_Maternal -0.242 -0.190 -0.89-0.365

Overprot_Maternal -0.368 -0.313 -0.978-0.242

p=0.0042), 11 (Enjoyed talking things over with
me, p=0.00083), 12 (Frequently smiled at me, p=
0.0015), 14 (Did not seem to understand what 1
needed or wanted, p=0.0013), 16 (Made me feel 1
wasn’t wanted, p=0.00013), 17 (Could make me
feel better when I was upset, p=0.042), 18 (Did not
talk with me very much, p=0.0046), 19 (Tried to
make me feel dependent on her/him, p=0.00095), 20
(Felt I could not look after myself unless she/he was
around, p=0.021), 24 (Did not praise me, p=
0.00012). On all of the above mentioned items,
members of the non-violent schizophrenia group
gave significantly lower Care- (items 1, 2, 4, 5, 6,
11, 12, 14, 16, 17, 18 and 24) and significantly
higher Overprotection-scores (items 8, 9, 19 and
20) than members of the other two groups. There
were no significant differences between the scores
of homicidal schizophrenia patients and normal
controls on any of the above listed items. The sub-
group of homicidal patients who murdered or
attempted to murder a family member (n=6), scored
significantly higher on Care (p=0.00098) and lower
on Overprotection than the total homicidal group
(p=0.00125) and higher on Care (p=0.00091) and
lower on Overprotection (p=0.0011) than the non-
violent schizophrenia group and the control group.

Non-violent schizophrenia patients (the SCH-
nonHOM group) scored significantly lower on the
maternal Care scale (mean=19.53, SD=10.55) than
homicidal schizophrenia patients (mean=28.45,
SD=5.05), and normal controls (mean=28.05, SD=

3.83). There was no significant difference between
the scores of homicidal schizophrenia patients and
normal controls. Similarly, on the scale of maternal
Overprotection, non-violent schizophrenia patients
scored significantly higher (mean=10.89, SD=
6.39), than homicidal schizophrenia patients
(mean=7.14, SD=4.28) and normal controls
(mean=7.15, SD=4.20). We found no significant
differences between the scores of homicidal schizo-
phrenia patients and normal controls. (See detailed
results in Table 5).

We indicated effect sizes between the two schiz-
ophrenia groups for symptom severity and between
the three groups for paternal and maternal Care and
Overprotection scales in Table 6.

Discussion and conclusions
SEVERITY OF PSYCHOTIC SYMPTOMS AND SYMPTOM PROFILE

Confirming our hypothesis, we found significantly
higher scores on the scales of positive and negative
psychotic symptoms as well as general psycho-
pathology in the members of the homicidal schizo-
phrenia group compared to non-violent schizophre-
nia patients.

Our results are in line with previous findings in
schizophrenia research. Among psychotic symp-
toms, delusions, hostility and suspicious-persecuto-
ry ideation were the symptoms in which the differ-
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ence between homicidal and non-violent patients
were largest in our study. It is reasonable to expect
that these symptoms are most closely associated
with the commission or attempt of homicide in the
sample of schizophrenia patients. It is, on the other
hand, important to note that homicidal schizophre-
nia patients were available to our study only after
having committed a violent crime. We were not
able to assess symptom profile and symptom sever-
ity before the commission of homicide. Due to the
design of our study, we can establish no causal rela-
tionship between the presence of more severe
symptoms and committing homicide.

There was a significant difference in the ratio of
patients receiving typical, atypical antipsychotic
medication and polytherapy (khi’=19.1697, p=
0.000069). It is reasonable to expect that the differ-
ences in the medication of the two schizophrenia
patient groups had a significant impact on the inten-
sity of psychotic symptoms in the members of the
two groups. Unfortunately, this difference could not
be avoided for practical reasons. The treatment of
the members of the two schizophrenia patient
groups followed two separate guidelines and differ-
ent treatment protocols in their respective institutes.
Homicidal schizophrenia patients were in most
cases treated with typical antipsychotics or poly-
therapy in the forensic psychiatry unit while non-
violent schizophrenia patients had a less uniform
medication protocol at their home institute. This
difference must be mentioned as a limitation to our
results.

PARENTAL BONDING

We found no significant differences on any scale or
item of paternal bonding between the three groups.
Differences in perceived paternal bonding — in case
there were any — did not seem to be significantly
related to homicidal behaviour in subjects with
schizophrenia in our sample. This result seems
counter-intuitive, since both low maternal care and
low paternal overprotection has been shown to be
correlated with higher psychopathy scores in adult
life'3, which, in turn, is associated with violent
behaviour. Negatively perceived paternal bonding
(especially extremely low overprotection and su-
pervision) correlates with violent behaviour in non-
psychotic samples. In the case of schizophrenia
patients, contrary to our expectations, we found
indication for a reverse association.

The low Care — high Overprotection pattern in
the non-violent schizophrenia patients indicates a
more negatively experienced maternal bonding in
this subgroup. Members of the homicidal schizo-

phrenia group reported higher Care- and lower
Overprotection, a more positively perceived pattern
of maternal bonding than non-violent schizophrenia
patients. This is also similar to the one we found in
healthy control subjects. To our knowledge, there
has been no previous study to explore the differ-
ences between parental bonding in homicidal ver-
sus non-violent schizophrenia patients versus
healthy controls. These findings are, thus, new in
literature.

The finding that homicidal schizophrenia pa-
tients retrospectively report more care and less
overprotection from their mothers than non-homici-
dal patients is counter-intuitive, too and requires an
explanation. A possible interpretation is that nega-
tively experienced maternal bonding, contrary to
our hypothesis, is in fact not associated with com-
mitting a violent crime in the sample of schizophre-
nia patients. Our results imply that the association
may be, despite our intuition, reverse. This sugges-
tion needs to be evidenced in later studies. Ho-
micidal schizophrenia patients who murdered (or
attempted to murder) a family member, reported
(with highest Care- and lowest Overprotection-
scores) the most positive maternal bonding among
the three groups. This seemingly paradoxical result
raises questions. A retrospective report of highly
positive maternal bonding may also be interpreted
as an attempt of — perhaps not even conscious —
emotional compensation or even reparation after
the homicidal act. We were not able to follow up on
indices of this interpretation. Also, due the extreme-
ly small size of this subgroup, this interpretation
remains speculative and needs to be evidenced in
studies involving a larger sample. We must also
consider the limitations of our use of the PBI. First,
recall bias significantly impacts on memories of
parental bonding when assessed retrospectively
after years or even decades. We were not able to
assess the actual mother-child bond but rather a
subjective recollection thereof and that is the source
of a number of possible distortions. Second, we
administered the PBI only after psychotic symp-
toms had been, at least to a degree, controlled by
antipsychotic medication. The recollections of
child-mother relationship in our study are not
assessments made in an acute psychotic state. An-
tipsychotic medication impacts on emotional avail-
ability and memory function. This may influence
the way patients remember the relationship to their
mothers. Due to the design of our study, we as-
sessed parental bonding retrospectively and after
our patients had committed homicide. As in the
case of symptom intensity, our results do not pro-
vide evidence for any causal relationship between
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experienced parental bonding and the commission
of homicide.

Our findings concerning the intensity of psy-
chotic symptoms indicate that schizophrenia pa-
tients with more intense positive, negative and gen-
eral psychopathological symptoms may be at a
heightened risk of committing or attempting homi-
cide. It is therefore important to register severe psy-
chotic symptoms as potential predictors of violent
behaviour. Promoting a predictive-preventive app-
roach in psychiatry, in an earlier paper'* we argued
for the identification and targeting of early markers
of later violent behaviour in schizophrenia.

In previous studies, negatively experienced pa-
rental bonding was found to be characteristic for
non-psychotic homicide offenders. Our findings con-
cerning maternal bonding suggest that this pattern
does not necessarily apply to homicide offenders
with schizophrenia and even raise the possibility of a
reverse association. Other studies suggest that bio-
logical, possibly neuro-developmental factors may
play a more important role in homicidal behaviour in
schizophrenia than parental bonding. In a previous
study'® we found a higher number of minor physical
anomalies (MPAs) in a homicidal subgroup of schiz-
ophrenia patients compared to a matched sample of
non-violent schizophrenia patients and a group of
healthy control subjects. This result suggests the pos-
sibility of a more seriously aberrant brain develop-
ment in the case of schizophrenia patients with a his-
tory of committed or attempted homicide than non-
violent schizophrenia patients.

The intriguing question, namely which factors
contribute to the commission of homicide in schiz-
ophrenia patients, however, remains open.
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EATING BEHAVIORS AMONG THE PARTICIPANTS OF AN
INPATIENT WEIGHT LOSS TREATMENT

Edit CZEGLEDI

Semmelweis University, Institute of Behavioural Sciences, Budapest

Background and purpose — Eating behaviors play a
crucial role in the development and maintenance of excess
weight. The aim of the study was to explore the predictors
and changes in eating behaviors among overweight and
obese patients.

Methods — The sample of the 6-month prospective survey
consisted of patients who participated in the inpatient
weight loss treatment program in the Lipidological
Department of the Szent Imre Hospital (baseline: N=339,
19% men; follow-up: N=175, 16% men). The mean age
was 50.2 years (SD=13.47), the mean BMI was 38.6
(SD=7.58) at baseline. Measures: self-reported anthropo-
metric data, Three-Factor Eating Questionnaire Revised 21-
ltems, CES-D Depression Scale.

Results — According to the results of Multiple Indicators and
Multiple Causes analysis, older age predicted greater cogni-
tive restraint (=0.12, p=0.047). Women were more prone
to emotional eating than men (3=0.21, p<0.001). Higher
levels of education predicted greater uncontrolled eating
(B=0.16, p=0.007) and emotional eating (3=0.12,
p=0.039). Depression showed a positive relationship with
emotional eating (=0.19, p=0.001), and mediated the
relationship between gender and emotional eating
(B=0.04, p=0.009), and BMI and emotional eating
(B=0.03, p=0.015). Those whose weight loss was at least
5% showed a greater improvement in the eating behaviors
than those whose weight loss was below 5% (cognitive rest-
roinf t -4.765, p<0.001, uncontrolled eating:

5 %4 2, p=0.016, and emohonol eating: Z=-2.011,

(msb 4

Conclusmns — Results reveal certain determinants of eating
behaviors that enhance or obstruct successful long term
weight loss and highlight the role of eating behavior chan-
ges in weight loss. These mark intervention points for the
optimization of results achievable by weight loss treatments.

Keywords: obesity, eating behaviors,
inpatient weight loss treatment,
structural equation modeling, reliable change index
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AZ EVESI MAGATARTAS SULYCSOKKENTO KEZELES
ALATT ALLO PACIENSEK KOREBEN

Czeglédi E, PhD

Ideggyogy Sz 2017;70(1-2):55-62.

Hattér és célkitiizés — Az evési magatartdsok kulcsszerepet
jatszanak a sulyfelesleg kialakuldsdban és fennmaraddsé-
ban. A vizsgélat célja az evési magatartésok prediktorainak
és vdltozdsanak felmérése volt t0lstlyos és elhizott pacien-
seknél.
Médszerek — A prospektiv, féléves vizsgdlat részivevsi a
Szent Imre Kérhéz Lipidolégiai Profilién zajlé intézeti soly-
csdkkentd kezelés péciensei (kiindulds: n=339; 19% férfi;
uténkdvetés: n=175, 16% férfi). A kezdeti étlagéletkor 50,2
év (SD=13,47), BMI-4tlag 38,6 (SD=7,58). Méréeszkdzdk:
Sdnbeszdmoléval nyert antropometriai adatok, 21 tételes
Héromfaktoros Evési Kérd8iv, CES-D Depresszié Skdla.
Eredmények — A t8bbszérds indikator és t6bbszérds ok
elemzés eredményei szerint az id8sebbek jobban korlatoz-
zdk a tépldlékbeviteltket (3=0,12; p=0,047). A n&k hajla-
mosabbak az érzelmi evésre, mint a férfiak (3=0,21;
p<0,001). A magasabb iskolai végzettség elSrejelzi a kont-
rollélatlan és az érzelmi evésre vald nagyobb hajlamot
(B=0,16; p=0,007; p=0,12; p=0,039). A depresszié pozi-
tiv irényU kapcsolatot mutat az érzelmi evéssel (=0,19;
p=0,001), illetve medidlja a nem és az érzelmi evés
(B=0,04; p=0,009), valamint a BMI és az érzelmi evés
(B=0,03; p=0,015) kapcsolatét. A legaldbb 5%-os stly-
csdkkenést elérék kdrében mindhdrom evési magatartés
nagyobb mértékben javul, mint az ennél kevesebbet
fogyoékndl (kognitiv korlétozés: 1, =-4,765; p<0,001,
kontrolldlatlan evés: t,,, =-2 44{2 p=0,016, érzelmi evés:
Z=-2,011; p=0,044).
Kévetkeztetések — Eredményeink révildgitanak a hosszé
tavy, sikeres teststlykontrollt el8segitd és akaddlyozé evési
magatartdsok egyes determindnsaira, illetve az evési maga-
tartdsok vdltozdsanak a fogydsban jdtszott szerepére.
Mindez intervenciés pontokat jeldl ki a sulycsdkkentd keze-
lések dltal elérhetd eredmények optimalizaldsdhoz.

Kulcsszavak: elhizés, evési magatartdsok,
kérhdzi sdlycsékkents kezelés,
strukturdlis egyenletek modellje, megbizhaté vdltozés index
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besity is a highly prevalent, complex disorder

with multi-factorial etiology and severe health
consequences, often putting heavy loads both on
the individual and society. Eating behaviors play a
crucial role in the development and maintenance of
excess weight. Although many aspects of food
intake regulation have a hereditary component,
eating behaviors and habits are largely influenced
by cultural, social, environmental and psychologi-
cal factors. Eating can be a source of pleasure or an
affect regulation strategy. Emotional eating is a
coping strategy for dealing with negative emotions
and experiences (e.g., stress, boredom, anxiety).
The obese people demonstrate more emotion
induced eating than those who are not obese; and
this form of coping with the unfavourable mood
plays a causal role in the etiology of obesity"'.

Women are more prone to emotional eating than
men?. Emotional eating shows association with
emotional and relationship problems, consumption
of high energy dense snack food and it correlates
with higher BMI* 4. Emotional eating may help the
individual overcome negative emotions in the short
term, however it does not contribute to the solution
of the problem. Moreover, it can cause weight gain
that may lead to obesity and various co-morbid
diseases. Results of longitudinal studies consistent-
ly suggest that emotional eating has deleterious
consequences on the long-term weight status.

The main aim of weight loss treatment is to
reduce the engery intake of patients that can be
realized by increasing the conscious restriction of
food intake and decreasing the disinhibited eating.
Studies consistently demonstrated that there is a
significant improvement in these eating behaviors
as a result of professional weight loss treatment®®.
The greatest change is manifested in cognitive
restraint. However, compared to cognitive restraint
and uncontrolled eating, emotional eating resists
change to a greater extent’. Results of the prospec-
tive studies show that the eating behaviors
measured at baseline do not have predictive value
as far as the degree of weight loss is concerned. The
changes occurred in eating behaviors during the
weight loss program usually show association with
the degree of weight loss® 7.

In order to treat and prevent obesity there is an
urgent need to clarify the predictors of adaptive and
maladaptive eating behaviors. The main purpose of
this study was to investigate predictors of eating
behaviors among the participants of an inpatient
weight loss treatment. The theoretical model is pre-
sented in Figure 1. We also aim to assess the
changes in eating behaviors. We hypothesized that,
within six months after the inpatient weight loss

Czeglédi: Eating behaviors among obese patients

Figure 1. The theoretical model

treatment, cognitive restraint increases while
uncontrolled eating and emotional eating decreases.
We expected to find the greatest change in cogni-
tive restraint. Our goal was to assess the predictive
value of changes in eating behavior concerning suc-
cessful weight loss. Since according to professional
consensus modest weight losses of 5% to 10% are
successful, it was considered as successful weight
loss when an individual lost at least 5% of their ini-
tial body weight.

Methods
PARTICIPANTS AND PROCEDURE

We conducted a prospective, questionnaire-based
survey. The time interval was six months which
contained two data collection waves. The sample
consisted of patients who participated in the inpa-
tient weight loss treatment in the Lipidological
Department of the Szent Imre Hospital in Budapest
(N=339, 19% men). The mean age was 50.2 years
(SD=13.47, range 18-85). Almost half of the par-
ticipants (47.0%) lived in the capital. Educational
level was elementary in 15%, secondary school in
42% and university or college degree in 43% of the
respondents. The mean BMI was 38.6 (SD=7.58,
range 25.1-79.3). Eighty-nine percent of the
participants were obese (BMI >30.0). One hundred
and seventy-five participants took part in the fol-
low-up (16% men). The study was carried out with
the permission of the Research Ethics Committee of
the Faculty of Education and Psychology at E6tvos
Lorand University.

MEASURES
Sociodemographic and anthropometric data on

age, education, place of residence, height (cm) and
weight (kg) were gathered.



Table 1. Means, standard deviations and pairwise correlations between the variables at baseline

Variables Cronbach’s Mean 2. BMI 3. Cognitive 4. 5. Emotional 6. Depression
a [95% Cl] (SD) restraint Uncontrolled  eating
(item number) [range] eating
1. Age - 50.21 -0.19** 0.09 -0.07 -0.05 0.00
(M) (13.47)
[18-85]
2. BMI -
m 38.59 -0.05 0.12* 0.09 0.12*
(7.58)
[25.1-79.3]
3. Cognitive 0.79 2.53 -0.40*** -0.12* -0.01
restraint [0.75-0.82] (0.59)
(6) [1.0-3.8]
4. Uncontrolled 0.85 2.41 0.55%** 0.08
eating [0.82-0.87] (0.60)
9) [1.0-4.0]
5. Emotional 0.93 2.39 0.24***
eating [0.92-0.94] (0.89)
(6) [1.0-4.0]
6. Depression  0.88 18.02
[0.86-0.90] (9.63)
(20) [0-48]

Note. N=319-338. *p<0.05, **p<0.001. Values in italics are Spearman’s rank correlation coefficients.

Three-Factor Eating Questionnaire Revised 21 -
Items (TFEQ-R21)° measured three aspects of
eating behavior. The Uncontrolled eating scale
assessed the respondent’s tendency to lose control
over eating when hungry or exposed to external
food stimuli. The Cognitive restraint scale assessed
the extent to which the respondent attempted to
control food intake to regulate body weight and
shape. The Emotional eating scale measured
propensity to overeat in negative mood states, for
example when the individual experiences loneli-
ness, anxiety or depressed mood. Higher scores
indicated a greater tendency to uncontrolled eating,
cognitive restraint or emotional eating.

Center for Epidemiologic Studies Depression
Scale (CES-D)' is a 20-item scale assessed the fre-
quency of depressive symptoms, used primarily in
the general population. Respondents rated how
often they were characterized by the certain cogni-
tive, affective, conative and interpersonal symp-
toms of depression during the last week. Higher
scores on the CES-D indicated increased level of
depression. In this study, Cronbach’s a coefficients
were acceptable for all measures and are reported in
Table 1.

STATISTICAL ANALYSES

Cronbach’s o coefficient was used to estimate the
internal consistency of scales. Means, standard
deviations and pairwise correlations between the
variables were calculated. Predictors of eating
behaviors were assessed with Structural Equation
Modeling. In the applied Multiple Indicators
and Multiple Causes (MIMIC) analysis eating
behaviors were treated as latent variables. In order
to explore the changes in eating behaviors, paired-
samples T-test was used. Effect size was estimated
with Cohen’s d. By applying the formula of
Jacobson and Truax"' and calculating the reliable
change index (RCI), we determined the rate of
those individuals who demonstrated statistically
reliable changes in eating behaviors. We obtained
the variable representing the given eating behavior
change. In the case of uncontrolled eating and emo-
tional eating, we subtracted the second measure
from the first measure; while in the case of cogni-
tive restraint we subtracted the first measure from
the second measure. Thus the higher score indi-
cated more favourable change in eating behavior.
We examined the associations of changes in eating
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behaviors with correlation analysis. The relation-
ship between successful weight loss and changes in
eating behaviors was tested with independent-
samples T-test and multiple binary logistic regres-
sion analysis. Analyses were conducted using SPSS
21.0 and MPLUS 7.11 statistical packages.

Results
DESCRIPTIVES

Descriptive statistics and pairwise correlations bet-
ween the variables measured at baseline are pre-
sented in Table 1.

PREDICTORS OF EATING BEHAVIORS

Results of the MIMIC model indicated that older
age predicted greater cognitive restraint. Emotional
eating was significantly higher among women in
comparison to men. Higher levels of education pre-
dicted increased uncontrolled eating and emotional
eating. Women and those with lower levels of edu-
cation were characterized with a significantly high-
er level of depression than men, and individuals
with higher levels of education. BMI associated
positively with depression. Of the three eating be-
haviors, depression only showed a significant posi-
tive relationship with emotional eating. At the same
time, depression partially mediated the relationship
between gender and emotional eating (=0.04,
p=0.009), and between BMI and emotional eating
(B=0.03, p=0.015). Cognitive restraint showed a
strong negative relationship with uncontrolled
eating and a weak negative relationship with emo-
tional eating. Uncontrolled eating is strongly asso-
ciated with emotional eating. The fit indices
showed an acceptable model fit (x> 276):623.3,
p<0.001, CFI=0.967, TLI=0.961, RMéEA:0.061
[0.055-0.067]). The model accounted for 2.4% of
variance in cognitive restraint, 4.7% of variance in
uncontrolled eating and 10.1% of variance in emo-

o.zom

Figure 2. The final model, that contains only significant
(p<0.05) standardized path coefficients

Note. N=339. Arrows: regression weights, double arrows with itali-
cized text: covariances. *p<0.05, **p<0.01, ***p<0.001. Gender is

coded: 0: male, 1: female. Education is coded: 0: up to secondary
school, 1: higher education. R? explained variance.

tional eating. The results are shown in Figure 2.
For clarity, standardized factor loadings of the
latent variables are not included.

THE RESULTS OF THE FOLLOW-UP

Table 2 shows in detail the means of body weight,
BMI and eating behaviors in the subsample of indi-
viduals (N=175, 28 men és 147 women) who par-
ticipated in both waves, six months apart. Accor-
ding to the results of the paired-samples T-tests,
favourable and significant changes occurred in all
three eating behaviors. The effect size indexes indi-
cate a large increase in cognitive restraint and small
decrease in uncontrolled eating and emotional eat-
ing. Body weight and body mass index also showed
a significant and statistically large decrease.

The mean of cognitive restraint increased by
0.34 points (SD=0.54). The mean of uncontrolled
eating decreased by 0.14 points (SD=0.52), while
the mean of emotional eating by 0.18 points
(SD=0.58). According to the results of the RCI cal-
culation'!, in the case of cognitive restraint, 0.6%
of the respondents showed statistically reliable

Table 2. The means of variables in the subsample of the follow-up participants in the two data collection times, and

the comparison of means

Variables Baseline mean (SD) Follow-up mean (SD) ta Cohen's d
Body weight (kg) 105.11 (21.14) 100.58 (21.07) t7=8.426" 0.90
BMI 38.42 (7.35) 36.56 (7.21) t7=9.534" 1.02
Cognitive restraint 2.54 (0.57) 2.88 (0.45) tg9=—8-2317% -0.91
Uncontrolled eating 2.46 (0.58) 2.31 (0.55) tg9=3.6227 0.39
Emotional eating 2.46 (0.87) 2.29 (0.971) ti=3.974% 0.43

Note: N=170-175. *** p<0.001.

Czeglédi: Eating behaviors among obese patients



decline, 90.0% showed no change and 9.4% showed
statistically reliable improvement. In the case of
uncontrolled eating, the rates are as follows: statisti-
cally reliable decline 1.8%, stagnation 93.5%, statis-
tically reliable improvement 4.7%. In regard to emo-
tional eating, we found that it statistically reliably
increased in 1.2% of the respondents, while there
was no change in 91.3%. However, 7.6% showed
statistically reliable improvement. The increase in
cognitive restraint significantly correlated with the
decrease in uncontrolled eating (r=0.24, p=0.001)
and emotional eating (r=0.23, p=0.002). However,
the associations are weak. The decrease in uncon-
trolled eating showed a moderate relationship with
the decrease in emotional eating (r=0.41, p<0.001).

The follow-up participants lost on average 4.3%
(SD=6.30%, range: —12.4%-25.3%) of the baseline
weight six months after the inpatient weight loss
treatment. Forty percent of the respondents (N=70)
achieved clinically significant (=5%) successful
weight loss (female: 42.2%, male: 28.6%, X2(1)=
1.814, p=0.178). Among individuals successful at
weight loss all three eating behaviors improved sig-
nificantly more than among those patients who
achieved less than 5% of body weight loss (cogni-
tive restraint: t .=-4.765, p<0.001, Cohen’s d=
0.81, uncontrolﬁecf eating: t,,,=-2.442, p=0.016,
Cohen’s d=0.38, and emotionai eating: Z=-2.011,
p=0.044, Cohen’s d=0,26). Figure 3 shows the
mean of changes in eating behaviors.

According to the results of the binary logistic
regression analysis (Table 3), after adjusting for
gender, age, levels of education, and BMI, depres-
sion measured at baseline, only the increase in cog-
nitive restraint predicted significantly higher odds
for successful weight loss. The variance explained
by the model is 28.3%.
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Figure 3. The mean of changes in eating behaviors in the
group of individuals who achieved at least 5% weight
loss and those who achieved less

Note: We indicate the 95% confidence interval of means.

Table 3. The predictors of successful (25%) weight loss

Variables OR OR 95% ClI
Increase in cognitive restraint 5.75%* 2.58-12.79
Decrease in uncontrolled eating 1.54 0.70-3.41
Decrease in emotional eating 0.97 0.49-1.89
Gender (ref.: male) 2.77t  0.90-8.54
Age 0.97* 0.95-1.00
Education (ref.: up to secondary school) 1.19 0.56-2.52
BMI at baseline 1.02 0.97-1.07
Depression at baseline 1.03 0.99-1.07

Note: N=163. *p<0.10, **p<0.001.

Discussion

The participants of the present prospective survey
were overweight and obese patients undergoing
one-week intensive inpatient weight loss treatment
in the Lipidological Department of the Szent Imre
Hospital in Budapest. This was a distinct treatment
since the one-week multi-component program (very
low calory diet, physical exercise, medical exami-
nation, viewing educational films, educational
workshops led by a dietitian) was not followed by
other interventions. During the inpatient treatment,
the patients acquired knowledge and skills neces-
sary for weight management.

Since primarily lifestyle (overeating and physi-
cal inactivity) can be held responsible for excess
weight in the modern obesogenic environment,
there was an urgent need to clarify the predictors of
adaptive and maladaptive eating behaviors. In line
with previous results?, it was found that women
were more prone to emotional eating than men
were. It might have been due to exposure to more
intensive and more enduring stress in combination
with women’s greater propensity to manage stress
using emotion-focused coping strategies'?. Indivi-
duals with higher levels of education had a higher
tendency for both uncontrolled eating and emotio-
nal eating than those with secondary or lower levels
of education. Since higher socioeconomic status
usually associate with higher health awareness, the
present finding was unexpected and requires further
exploration. Older people aimed to deliberately
restrain their food intake to a greater extent than
young people. In another study, significant positive
correlation was found between age and cognitive
restraint, and negative correlation between age and
uncontrolled eating?. These findings encouraged the
consideration of age effects in studies of eating
behavior and when designing weight loss treat-
ments.

Scores above 15 points on the CES-D Depres-
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sion Scale indicate significant degree of depres-
sion'. In the present study, the mean of CES-D was
18 points, suggesting that the participants of the
weight loss treatment were characterised by an
increased level of depression. Our results showed
that depression is higher among women, individu-
als with lower education, and people with greater
excess weight. According to a meta-analysis of the
longitudinal studies, excess body weight measured
at baseline was a risk factor for depression. In case
of overweight (BMI 25-29.9), the relationship was
more moderate than in the case of obesity
(BMI>30), which reflects a dose-response gradi-
ent'.

Depression is a risk for both mental and physi-
cal health. The aim to reduce depression is impor-
tant since our survey also confirmed its relation-
ship with emotional eating. In a Finnish population
based study, depression and emotional eating
showed a positive relationship, and both correlated
with higher BMI. Regardless of depression and
cognitive restraint, emotional eating correlated
with higher consumption of sweets in both sexes.
At the same time, emotional eating mediated the
relationship between depression and consumption
of sweets. Higher level of depression also correlat-
ed with lower consumption of fruit and vegetables,
suggesting that depression affects the choice of
unhealthy food in various ways* Furthermore,
according to our results depression plays a partial
mediating role in the relationship between gender
and emotional eating, and BMI and emotional eat-
ing, respectively. These suggest that striving to
moderate the relationship between depression and
emotional eating may be of great clinical impor-
tance. In order to do this, it would be necessary to
explore the explanatory factors in the relationship
between depression and emotional eating. For
example, it was found that alexithymia and impul-
sivity partially mediated the relationship between
depression and emotional eating’.

We hypothesized that cognitive restraint in-
creases within six months after the inpatient weight
loss treatment, while uncontrolled eating and emo-
tional eating decreases. We expected to find the
greatest change in cognitive restraint. Our results
supported the hypotheses. We found statistically
large change in cognitive restraint and small
changes in uncontrolled and emotional eating. In
another study, by the end of a commercial weight
loss program, both men and women showed
favourable changes in eating behaviors. The greatest
improvement was observed in cognitive restraint. In
the case of disinhibited eating (inability to resist
emotional and social eating cues when not hungry)

Czeglédi: Eating behaviors among obese patients

and hunger (susceptibility to subjective feelings of
hunger), more modest but significant decrease could
be observed. The decrease in disinhibition and
hunger correlated significantly with the extent of
weight loss’. In a controlled clinical trial conducted
among women by applying a six-month dietary
treatment and cognitive therapy, a huge improve-
ment was found in cognitive restraint. Disinhibition
and hunger showed a large decrease. Both the
increase in restraint and decrease in disinhibition
correlated with greater weight loss®. Significant
favourable changes were noticed in restraint, disin-
hibition and hunger in a sample of obese individuals
six months after their bariatric surgery. However, at
the two-year follow-up some regression was mani-
fested towards the values at baseline in all three eat-
ing behaviors®. All these point out that in order to
have a long term successful weight management, it
would be necessary to apply interventions (e.g.,
booster sessions) for the stabilization of changes
achieved in eating behaviors and eventually enhance
further favourable changes. It should be noted that
in the studies above, the Eating Inventory (EI) was
used to measure eating behaviors. The Cognitive
restraint scale of the TFEQ-R21, in its content, cor-
responded to the EI Restraint scale. However, the
items of the Disinhibition and Hunger scales formed
a global factor within the Uncontrolled eating scale.
The Emotional eating factor was a subsequently
identified dimension of the EI°. Therefore, our
results were in line with the previous results,
although the changes in eating behaviors cannot be
compared directly.

We aimed to estimate the clinical significance of
the changes in eating behaviors. By calculating reli-
able change index RCI', we determined the rate
of participants who showed statistically reliable
improvement, respectively deterioration. Accor-
ding to our results, cognitive restraint increased in
statistically reliable degree in 9% of respondents.
Considering the nature of the inpatient weight loss
program and patients received minimal psycholog-
ical support, this rate is remarkable and encourag-
ing. Restraint may be a sensitive marker of adher-
ence associated with the changes in behaviors nec-
essary for weight loss. Repeatedly measuring
restraint may be helpful in the case of patients
whose weight loss pace decreases despite their
reported compliance with treatment. The analysis
of responses to certain items is most informative for
both professionals and clients in order to under-
stand which aspects of behaviors have changed
(e.g., portion control)®. Reliable decrease in uncon-
trolled eating was observed in 5% of respondents.
Since studies confirmed that decrease in disinhibit-



ed eating correlates with greater degree of weight
loss®7, it would be worth laying emphasis on this in
inpatient weight loss programs besides focusing on
cognitive restraint. With regard to emotional eating
8% of respondents demonstrated statistically reli-
able decrease. Since emotional eating may induce
weight gain in the long run’, yet this eating beha-
vior is the most resistant to change?, this finding is
remarkable. It would be worth integrating the issue
of emotional eating in the educational work in the
Lipidological Department. It may be useful to lay
emphasis on assessing emotional eating during the
treatment, and to replace this emotion-focused
coping strategy with a more adaptive behavior,
such as relaxation.

We considered a minimum 5% decrease in body
weight to be successful weight loss. The changes in
eating behavior proved to be significantly more
favourable among those who successfully lost
weight than among those who achieved less than
5% body weight loss. According to the results of a
longitudinal survey, increase in restraint correlates
with decrease in fat intake, while the decrease in
external eating (demostrating characteristics similar
to those of uncontrolled eating behavior) lead to
reduction in both energy and fat intake'*. We can
hypothesize that changes in restraint and uncont-
rolled eating correlated with favourable changes in
relation to food choice and energy intake.

We examined the potential predictors of success-
ful weight loss as well. According to the results,
those individuals achieved successful weight loss
who managed to increase to a greater degree their
cognitive restraint related to food intake during the
survey. Female sex and lower age predicted higher
odds of successful weight loss at a tendency level.
In a prospective study, after adjusting for sex, age,
and BMI measured at baseline, increase in restraint
and decrease in disinhibition predict the successful
(=5%) weight loss among individuals who partici-
pated in a weight loss treatment in various health
care centers. The psychological variables did not
have predictive value as far as successful weight
loss is concerned"”. This finding is in line with the
results of the present study related to depression.
Since the prediction of successful weight loss has
significant practical implications, further research
would be necessary in order to explore the predic-
tors of successful weight management.

The chief merit of the present study was the
prospective study design that made it possible to

draw causal conclusions. However, as far as the
predictors of eating behaviors were concerned, we
could only determine cross-sectional predictions;
moreover, the possibility of circular causality
repeatedly emerged, e.g., in case of the relationship
between depression and obesity'®. Further ad-
vantage of the study is that the data collection was
carried out in a well-defined large sample derived
from a clinical population.

Several limitations of the present study should
be mentioned. We do not have any data about those
people who refused participation in the study, thus
we are not aware of the nature of the potential selec-
tion bias. There were no objective measure of anth-
ropometric data, thus, the BMI scores should be
interpreted carefully. We could detect the changes
only in short-term and we could test only the short-
term predictive value of weight loss predictors.
Generalization of our results is limited to non-inva-
sive, professional inpatient weight loss treatment
program for obese people. The model explains only
a small fraction of the variance in eating behaviors,
indicating that further examination is required for
the comprehensive understanding of predictive fac-
tors of eating behaviors.

Despite the limitations, results pinpoint certain
determinants of eating behaviors that enhance or
hinder long-term successful body weight control,
and the role eating behavior changes play in
weight loss. All this designates intervention points
for optimizing the results achievable by treat-
ments. Further randomized controlled trials are
necessary in order to explore the degree of
changes in obesogenic and adaptive eating beha-
viors in inpatient weight loss programs, to deter-
mine the factors that predict the clinically signifi-
cant changes in these behaviors, to identify the
participants among whom these changes have
clinical significance with regard to their weight
loss, and to establish the nature and degree of
changes in diet composition and energy intake
induced by changes in eating behaviors.
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PATIENT WITH A SPONTANEOUSLY EVOLVING CAROTID
CAVERNOUS FISTULA IN THE EMERGENCY DEPARTMENT

Istvéin SZABO', Levente ZAG', Amarilla CSONTOS', Irma F TAKACS', Istvén SZIKORA?

'Department of Emergency Medicine, Bécs-Kiskun County Hospital and Teaching Hospital of University of Szeged,
Kecskemét
2Department of Neurointerventions, National Institute of Clinical Neurosciences, Budapest

Background — Approximately 2% of patients admitted to
the emergency department present with headache, which is
often associated with vomiting, ocular pain, and earache. In
rare cases, the presence of an abnormal communication
between a cavernous sinus and the carotid arferial system
that creates a carotid cavernous fistula is the main cause of
these symptoms.

Case presentation — A 32-year-old woman presented at
the emergency department with unilateral headache associ-
ated with earache on the same side, and pulsating finnitus.
On examination, we observed unusual appearance of our
patient (small stature, unusually visible skin, lobeless ears).
In the first 5 hours of our observation no neurological
symptoms had been present, but after a severe vomiting,
exophthalmos, subconjunctival suffusion and moderate pto-
sis developed. First, regarding the initial general symptoms,
otorhinolaryngologist assessed the patient, and did not find
any abnormality. Further, we ordered computed tomog-
raphy and consulted a neurologist. Despite of the negative
results we continued the observation because her symptoms
did not improve. After appearance of neurological symp-
toms, carofid cavernous fistula was suspected. Magnetic
resonance imaging and ophthalmologist consultation verifi-
ed the diagnosis. For therapy, she was transferred to inter-
ventional neuroradiology. Because of the unusual appea-
rance and carotic cavernous fistula, we ordered genetic
examination. This indicated the presence of Ehlers-Danlos
syndrome type IV in the background. The first major mani-
festation of the syndrome was observed at our department.
Conclusions — Carotid cavernous fistula is an uncommon
diagnosis in the emergency department; however, the early
recognition of symptoms and early treatment can prevent
further consequences of this potentially severe condition.

Keywords: carotid-cavernous sinus fistula,
Ehlers-Danlos syndrome, emergency medicine
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SPONTAN KIALAKULO CAROTIDEOCAVERNOSUS
FISTULA A SURGOSSEGI OSZTALYON

Szabé |, MD; Zag L, MD; Csontos A, MD;

Takécs IF MD, PhD; Szikora |, MD, PhD

Ideggyogy Sz 2017;70(1-2):63-67.

Bevezetés — Irodalmi adatok alapjén a sirg8sségi osztdlyo-
kon jelentkez8 betegek korilbeltl 2%-a panaszkodik kizdrs-
lag fejfdjasra. A fejfdjashoz gyakran térsul féloldali zsibba-
dés, fulféjds és szemfdjdalom. Igen ritka esetben ezeket a
tOneteket a sinus cavernosust a carotisrendszerrel patolégid-
san dsszekdtd Ggynevezett carotideocavernosus fistula okoz-
hatja.

Esetbemutatds — Sirg8sségi osztdlyunkon jelentkezett egy
32 éves nébeteg, aki féloldali fejfdjdst panaszolt, ehhez
azonos oldali fulfdjdalma és pulzdlé filzogés tarsult.
Vizsgdlatkor felfigyeltink a beteg szokatlan megjelenésére,
beleértve alacsony termetét, atlatszé brét és a filcimpa
hianyat. Megfigyelésink elsd &t érdjdban a beteg panaszai
nem vdltoztak, viszont egy stlyos hényést kdvetSen exo-
phthalmus, subconjunctivalis suffusio és ptosis alakult ki. A
kezdeti tinetek dltaldnos mivoltabdl adédéan fil-orr-gégé-
szeti konziliumot kértink, amely sorén nem taléltok eltérést.
A tovébbiakban neurolégiai és komputertomogréfids vizs-
gélat tértént, szintén negativ eredménnyel. Mivel a fejfdjés
az alkalmazott kezelésre nem csékkent, folytattuk a megfi-
gyelést. A neurolégiai tinetek megjelenésével carotideoca-
vernosus fistula lehet8sége merilt fel, amelyet a magneses
rezonancids vizsgdlat és a szemészeti konzilium is megerdsi-
teft. A befeget intervenciés neuroradiolégiai intézetbe szdlli-
tottuk tovabbi elldtds céligbdl. A beteg szokatlan killeme és
a carotideocavernosus fistula kialakuldsa miatt genetikai
vizsgdlatot végeztink, amely IV. tipust Ehlers-Danlos-szind-
réomat igazolt.

Kévetkeztetés — A carotideocavernosus fistula nagyon ritka
lelet a strg8sségi osztdlyon. A tinetek korai felismerése és
kezelése viszont elengedhetetlen a lehetséges stlyos kévet-
kezmények kialakuldsanak megakaddlyozdsa érdekében.

Kulesszavak: carotideocavernosus fistula,
Ehlers-Danlos-szindréma, siirg8sségi betegelldtas
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Headache, dizziness, back pain, weakness, and
seizures are among the most common symp-
toms of patients admitted to the emergency depart-
ment. Approximately 2% of patients present to the
emergency department with headache; of these,
90% have a benign aetiology'. In rare cases, an
abnormal communication between a cavernous
sinus and the carotid arterial system may create a
carotid cavernous fistula (CCF) and cause these
symptoms®. Hence, after the exclusion of the most
common causes in these patients, CCF should be
considered, particularly in cases where the
headache is unilateral and associated with tinnitus,
earache, and orbital pain. If not treated with meth-
ods such as trans-arterial balloon or coil embolisa-
tion, in CCF cases total blindness may develop®.

Case presentation

A 32-year-old Caucasian woman presented to the
emergency department with a 1-day history of acute
onset of left-sided headache, and vomiting. On
admission, she said that her migraine-like one-sided
headache started at noon on the previous day. Her
symptoms worsened during the afternoon, and tin-
nitus appeared. Tinnitus was on the same side, pul-
sating and painful. Vomiting also developed in the
evening. The patient took 1500 mg metimazol oral-
ly during the afternoon for relieving the pain; how-
ever, the symptoms persisted. On the morning of
admission she vomited and experienced tremors
and chills without fever. There was no history of
any obvious injuries or previous neurological con-
dition, and no evidence of headache or migraine
was recorded in the patient’s previous medical
notes. Apart from hypertension, patellofemoral syn-
drome, anterior cruciate ligament repair, previous
ovarian cyst, and well-controlled hypothyroidism,
the patient appeared fit and well. However, the
patient’s appearance differed from the average
woman’s with her small stature, translucent skin,
and unusually visible veins (Figure 1).

On examination, vital signs were normal. The
patient experienced pain in the left temporal region
on palpation. With regard to laboratory values, the
white blood cell count was slightly elevated at 14
G/1. Based on the patient’s condition, the potential
for an inflammatory reaction of the paranasal sinus-
es or the middle ear was considered. Hence otorhi-
nolaryngology examination was performed, which
did not indicate any evidence of inflammation or
any other abnormality. Intravenous tramadol, meti-
mazol, mannisol was administered without any
improvement. Due to the severe and treatment-

Szabé: Carotid cavernous fistula in the ED

Figure 1. Exophthalmos on the left side, moderate pto-
sis, and subconjunctival suffusion

Figure 2. Negative com-
puted tomography find-
ings of cavernous sinus

resistant headache, plain computed tomography
(CT) was performed and neurologist assessed the
patient. CT showed no evidence of intracranial
bleeding, ischaemia, or other abnormalities, neurol-
ogist did not observe any signs of meningeal irrita-
tion, neck stiffness, vertigo, weakness, and numb-
ness (Figure 2). Her pupils were equal and reflexes
were normal. At noon after eating dinner, severe
vomiting occurred. Following this, the first neuro-
logical symptoms appeared: double vision, con-
junctival suffusion, and chemosis. Pulsating tinni-
tus was accompanied by unbearable pain. Regar-



Figure 3. TI-weighted
skull magnetic resonance
imaging. The left caver-
nous sinus is dilated due
to CCF

Figure 4. Cerebral angiography confirms the diagnosis
of carotid cavernous fistula

ding the complexity of her symptoms, cranial mag-
netic resonance angiography (MRA) combined
with venous angiography was performed. The
examinations showed normal intra- and extracere-
bral liquor spaces with normal signal intensity in
the brain tissue. The cavernous sinus and the supe-
rior ophthalmic vein on the left side were enlarged
(Figure 3).

The patient was then assessed by ophthalmolo-
gist who indicated left-sided exophthalmos (Hertel
91 14/17), slight ptosis, subconjunctival suffusion,
conjunctival chemosis, and eye bulb pulsation. Eye
movements were painful when the patient was
asked to look upwards, and double vision was noted
due to nerve palsy of the 3™ and 6™ cranial nerves.
The patient’s visual acuity was 20/20. During the
slit lamp examination, wider blood vessels were
found on the left side as compared to that on the

Figure 5. Digital subtraction angiography. Left common
carotid artery injection is performed after the occlusion
of the left internal carotid artery (ICA). The shadow of a
balloon can be seen in the proximal region of the ICA.
Only the external carotid artery is filled. No fistula is
observed

right side; however, there was no evidence of
intraocular bleeding or papillary stasis. The clinical
signs, diagnostic examinations, and assessments at
several specialties suggested the presence of CCF;
hence, a neurosurgical referral was sought.

On the following day, the patient was transferred
to the Department of Neurointerventions, National
Institute of Neurosciences, where digital subtrac-
tion angiography was performed via the trans-
femoral route under local anaesthesia. This exami-
nation confirmed the diagnosis of CCF (Figure 4).
Selective occlusion of the fistula was not feasible
due to the presence of significant damage of the
intra-cavernous part of the left internal carotid
artery. Therefore, the internal carotid artery was
occluded temporarily and the collateral function of
Willis’s circle was tested by contralateral internal
carotid artery injection. The function was deemed
to be adequate, and the left internal carotid artery
and fistula were then successfully closed with a
detachable balloon (Figure 5).

After an uneventful observation period, the
patient was discharged to home. During her follow-
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Figure 6. At 6 weeks after the intervention, the 3rd cra-
nial nerve palsy was resolved and the 6th cranial nerve
palsy had improved

up appointment after 6 weeks, she was found to be
free from the previous signs and symptoms. Even
the 3rd cranial nerve palsy was relieved and the 6th
cranial nerve palsy had somewhat improved
(Figure 6).

Based on the clinical findings, the patient was
suspected as having Ehlers-Danlos syndrome.
Genetic analysis was performed for mutations in
the COLIA1, COL1A2, COL3A1, COL5A2,
FKBP14, PLODI, and TNXB genes; the analysis
found heterozygous mutations in the COL3Al
gene. These findings prove the presence of Ehlers-
Danlos syndrome type IV.

Conclusions

Unilateral headache, earache, tinnitus accompanied
by temporal pain and vomiting are commonly
encountered in the emergency department. The pri-
mary underlying causes of most of these symptoms
include migraine?, cluster headache’, venous sinus
thrombosis® intracranial tumours’, rupture of an
intracranial aneurysm®, dissection of the internal
carotid artery (ICA)°, and CCF2. Some of these

Szabé: Carotid cavernous fistula in the ED

causes may lead to fatal consequences, therefore
prompt diagnosis is necessary.

CCEF is an abnormal communication between the
carotid arterial system and the cavernous sinus. A
direct CCF develops in cases where there is a direct
connection between the intracavernous part of the
ICA and the cavernous sinus. The most frequent
cause of direct CCF is head injury, when the frac-
ture of the skull base results in a tear in the intracav-
ernous portion of the artery. Dural CCF is charac-
terised by a communication between 1 meningeal
branches of the ICA, or external carotid artery, or
both?. This condition develops spontaneously in
most cases without any previous trauma. The spon-
taneous formation of direct CCF is very rare; it can
result from the rupture of an intracavernous ICA
aneurysm, and may be associated with fibromuscu-
lar dysplasia'®, Ehlers-Danlos syndrome'' or other
connective tissue disorders, arteriosclerotic changes
of the arterial wall, and pregnancy. Ehlers-Danlos
syndrome has several typical features including
easy and significant bruising, lobeless ears, fine
hair, unusually visible veins, thin nose and lips,
prominent eyes, acrogeria. These features accompa-
nied by unilateral headache should raise the possi-
bility of CCF.

The characteristic clinical signs of CCF include
exophthalmos, chemosis, ptosis, eye movement dis-
orders, and ophthalmoplegia®>. Chemosis and
exophthalmos are caused by elevated venous pres-
sure; in particular, oculomotor and abducens nerve
palsy develops due to the compression caused by
high pressure in the intracavernous sinus. Venous
stasis and compression both lead to vision disor-
ders. The bruit detected in the eye through auscul-
tation is caused by pulsatile arterial blood flow
within the superior ophthalmic vein. In rare cases, if
the cavernous sinus drains into the sphenoparietal
sinus and towards the cortical veins in a retrograde
manner, another dangerous complication — sub-
arachnoid haemorrhage — may develop'.

The diagnosis of CCF is based on medical histo-
ry, physical and neuroradiological examination.
The presence of exophthalmos, chemosis, red eye,
and pulsatile bruit on physical examination may be
indicative of CCF. Contrast-enhanced CT scan and
native magnetic resonance imaging can help to
detect a dilated cavernous sinus and the superior
ophthalmic vein, which increase the risk of CCF;
furthermore, MRA can be used to confirm the diag-
nosis.

CT and MRI are now more frequently used in
the emergency department, which makes it easier to
determine the underlying cause (whether vascular
or malignancy) of headaches. Between 1998 and



2008, the proportion of patients presenting to the
emergency department with atraumatic headache
who underwent such imaging procedures increased
from 12.5% to 31.0%, whereas the prevalence of
significant intracranial pathology among those who
visited decreased from 10.1% to 3.5%".

The only suitable treatment for CCF is endovas-
cular occlusion with detachable balloon or coil
embolisation. Pulsatile bruits and other eye symp-
toms are known to immediately disappear after this
intervention'*. However, certain eye movement dis-
orders may persist for a long time and may become
permanent. The deteriorated vision may also
improve, but recovery is not possible after the pro-
gression to total blindness. Ehlers-Danlos syndro-
me may also be found in severe cases of spontane-
ous direct CCF. It is a connective tissue disorder
that is caused by the abnormality of type III colla-
gen; this is also called the vascular type of Ehlers-
Danlos syndrome. It manifests as rupture, dissec-
tion, or aneurysm formation that affects large or
medium-sized arteries'>.
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THROMBOLYSIS AGYI INFARKTUST OKOZ,C’)
AORTADISSECTIO ESETEN
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Az agyi infarktus hétterében ritkdn akut aortadissectio is all-
hat. A dissectio hirtelen fellép8, nagy mellkasi fajdalommal
jarhat, de a betegek 5-15%-dban a fdjdalom nem jelentke-
zik, s ezen betegek felénél a kialakulé neurolégiai tinetek
elfedhetik az alapbetegséget. A statisztikai adatok alapjan
hazénkban évi 15-20 hasonlé eset fordulhat eld.
Munkdnkban egy ilyen esetet szeretnénk ismertetni, mely
tudomdsunk szerint az elsé ilyen jellegl, magyar nyelv(
esetismertetés.

Az 59 éves férfi beteg felvételére jobbra iranyulé bulbusde-
vidcio, bal oldali hemiplegia, bal centrdlis facialis paresis,
dysarthria miatt kerilt sor. Fizikélis és eszkdzés vizsgélata
sordn akut ischaemids jobb féltekei stroke-ot véleményez-
tonk, aortadissectiéra utalé eltérést nem taldltunk. A proto-
koll szerint kontraindikécié nem dllt fenn, igy szisztémds,
infravénds thrombolysis tértént. A beteg gécjelei
megszintek, kontroll-koponya-CT-n sem szév8dmény, sem
friss hypodensitas nem d&brézolédott. Thrombolysis utén 36
6raval a beteg nyugtalannd és hypoxidssa vélt, neurolégiai
stétuszdban eltérés nem volt, de rakérdezve héti féjdalmat
jelzett. Ekkor aortadissectio gyanutja miatt sirg8s mellkas-
CT tortént, mely Stanford A tipust dissectiét igazolt. Akut
aortaiv-rekonstrukciét kévetéen a beteg szivét nem sikerGlt
Ujrainditani, de vérzéses szév8dményt nem taldltak.
Esetink felhivia a figyelmet arra, hogy akut stroke hatteré-
ben aortadissectio is dllhat. A néhdany irodalmi esetismerte-
tés és betegink kértdriénetének retrospektiv elemzése alap-
jan felvethetd, bar utélag nem igazolhaté, hogy az aorta-
dissectio a stroke jelentkezésekor panaszt vagy tinetet nem
okozé formdban mar fenndllt, és az ennek talajan kialakult
thromboembolia okozta a neurolégiai tineteket, melyeket a
thrombolysis megszintetett. Amennyiben a dissectio a
thrombolysis elétt igazolddott volna, elsé 1épésben throm-
bolysis nélkil az aortaiv rekonstrukciéjara kerilt volna sor.

Kulcsszavak: stroke, aortadissectio, thrombolysis
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THROMBOLYSIS IN CASE OF ISCHEMIC STROKE
CAUSED BY AORTIC DISSECTION

Lantos J, MD; Nagy A, MD; Barna S, MD; HegedUs Z, MD;
Bihari K, MD

Ideggyogy Sz 2017;70(1-2):69-72.

Seldom, an acute aortic dissection can be the efiology of an
acute ischemic stroke. The aortic dissection typically presents
with severe chest pain, but in pain-free dissection, which
ranges between 5-15% of the case, the neurological
symptoms can obscure the sypmtos of the dissection. By the
statistical data, there are 15-20 similar cases in Hungary in
a year. In this study we present the case history of an acute
ischemic stroke caused by aortic dissection, which is the first
hungarian publication in this topic.

A 59-year-old man was addmitted with right-gaze-deviati-
on, acute left-sided weakness, left central facial palsy and
dysarthric speech. An acute right side ischemic stroke was
diagnosed by physical examination without syptoms of
acute aortic dissection. Because, according to the protocol it
was not confraindicated, a systemic intravenous thromboly-
sis was performed. The neurological sypmtoms disappeared
and there were no complication or hypodensity on the brain
computed tomography (CT). 36 hours after the thromboly-
sis, the patient become restlessness and hypoxic with back
pain, without neurological abnormality. A chest CT was per-
formed because of the suspition of the aortic dissection, and
a Stanford-A type dissection was verified. After the acute
aortic arch reconstruction the patient died, but there was no
bleeding complication at the dissection site caused by the
thrombolysis.

This case report draws attention to the fact that cortic dis-
section can cause acute ischemic stroke. Although it is diffi-
cult to prove it retrospectively, we think the aortic dissection,
without causing any symptoms or complain, had already
been present before the stroke. In our opinion both the his-
tory of our patient and literature reviews confirms that in
acute stroke the thrombolysis had no complication effect on
the aortic dissection but ceased the neurological symptoms.
If the dissection had been diagnosed before the thromboly-
sis, the aortic arch reconstruction would have been the first
step of the treatment, without thrombolysis.

Keywords: stroke, aortic dissection, thrombolysis
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agyarorszagon évente koriilbeliil 50 000 em-

ber szenved el stroke-ot, melynek 80-85%-a
ischaemids eredetli. Az aortadissectio évi el6fordu-
lasa 300—400 fére tehetd. Ritkdn ugyan, de el6for-
dul, hogy ez a két silyos betegség egyiitt jelentke-
zik és igy a statisztikai adatok alapjan 10 millié
lakosra nézve hazankban évente 15-20 ilyen beteg-
gel szdmolhatunk. Ezen betegek nagy részénél a
korrekt diagn6zis késébb vagy sosem keriil felisme-
résre, mert tipusos mellkasi fdjdalom nem kiséri a
dissectiot és/vagy a neuroldgiai tiinetek elfedhetik
az alapbetegséget. Az ezeknél a betegeknél jelent-
kezd nyugtalansagot, halalt a stroke-nak tulajdonit-
juk, emiatt boncolds sok esetben nem torténik. Eset-
ismertetésiinkben szeretnénk felhivni a figyelmet
erre a ritka betegcsoportra, tovabba az ilyenkor fel-
1ép6 diagnosztikai €s terdpids kihivasokra, valamint
szeretnénk ravildgitani a CT-angiografia fontossa-
gdra is.

Esetismertetés

Otvenkilenc éves férfi beteget szdllitottak a siirgSs-
ségi betegellaté osztdlyunkra jobb féltekei stroke
klinikumaval, 90 perces id6ablakkal. Anamnézisé-
ben lényeges belgydgydszati megbetegedés nem
szerepelt, gydgyszert rendszeresen nem szedett.
Fizikalis vizsgdlata sordn vérnyomdsa mindkét fel-
karon mérve 140/70 Hgmm, pulzusa 50/min, oxi-
génszaturdciéja 100% volt. EKG-n sinusritmus,
aVL-ben lapos T-hulldm, a tobbi elvezetésben izo-
elektromos ST-szakasz, pozitiv T-hulldm 4brazol6-
dott. Szivzorej nem volt hallhat6.

Neurolégiai vizsgdlata sordn jobbra irdnyuld
bulbusdeviicid, bal oldali hemiplegia, bal centralis
facialis paresis, bal oldali hemihypaesthesia, dys-
arthria volt észlelhet6. Az NIHSS (National In-
stitutes of Health Stroke Scale) 15 pont volt. A
beteg nem jelzett mellkasi fijdalmat, laboreredmé-
nyei, beleértve nekroenzimeket is (CK, CKMB, tro-
ponin) normadltartomanyon beliil voltak. Koponya-
CT-n friss denzitdseltérés nem dbrazolddott. Ca-
rotis-Doppler-ultrahangon mindkét arteria carotis
interndban normalaramlds mutatkozott. A beteg kli-
nikuma és eszk6zos vizsgalata alapjan akut jobb
féltekei ischaemids stroke-ra gondoltunk. Tekintet-
tel arra, hogy az atvizsgalds alapjan kontraindikacid
nem igazolddott, 130 perces iddablakkal sziszté-
mads, intravénds thrombolysis tortént. A beteg
osszesen 60 mg alteplazt (Actilyse) kapott, 6 mg-ot
intravénds bolus formdjidban, 54 mg-ot egy Ora
alatt, infaziés pumpdaval. A vitdlis paramétereket
lysis alatt és azt kovetSen is folyamatosan monito-
rizaltuk, eltérést nem észleltiink. Thrombolysis alatt

Lantos: Stroke és aortadissectio

1. abra. Nativ koponya-CT 24 dJrdval a szisztémds
thrombolysist kdvetden

a beteg neuroldgiai stitusza folyamatosan javult,
lysis utdn két oraval a beteg neuroldgiai gbcjelei
megsziintek.

Sikeres thrombolysis utdn hat 6rdval a beteg
nyugtalannd valt, fulladdsérzetrdl szamolt be, mell-
kasi fajdalmat tovabbra sem jelzett, neuroldgiai sta-
tuszdban gécjelet tovabbra sem észleltiink. Spontan
oxigénszaturacidja 94% volt, EKG-n valtozas nem
abrazolddott, nekroenzimek normadltartomanyon
beliil voltak. Maszkon &t torténé oxigénadas mellett
a beteg megnyugodott, fulladdsérzete megsziint.
Kontroll-koponya-CT-n sem vérzéses transzforma-
ci6, sem friss hypodensitas nem dbrazoldédott (1.
abra).

Majd a thrombolysis utdn 36 o6rdval a beteg
ismét nyugtalannd valt, ekkor oxigénszaturicidja
maszkon 4t torténd oxigénadas ellenére is csak 84%
volt, EKG-n eltérés tovabbra sem volt. Viszont
laboreredményeiben emelkedett nekroenzimeket,
laktat-dehidrogendzt (LDH) és D-dimert észleltiink
és a beteg rdkérdezésre hati fajdalomrol szamolt be.
Ekkor aortadissectio gyandja miatt siirgdés kont-
rasztanyagos mellkas-CT-vizsgalat tortént, ami
Stanford A tipusd aortadissectiot igazolt, mely
raterjedt a hasi aortdra is (2. abra). A CT-vizsgald-
bol a beteg rogton intenziv osztilyra keriilt, ahol
analgoszedaci6 biztositdsa mellett gépi 1€legezte-
tést alkalmaztak. A beteget atszdllitottdk a Szegedi
Tudomdnyegyetem Szivsebészeti Centruméba
életmentd miitét elvégzése céljabol.

A miitét sordn heparizinaldst kovetéen a jobb
arteria subclavidan és a jobb pitvaron keresztiil per-
fiziét inditottak. Az aortabillenty(l felett atvagtak



2. abra. Kontrasztanyagos mellkas-CT

az aortat. Az aorta a noncoronalis szdjadéktdl a bal
coronalis szdjadékig dissecalt. A coronalis szdjadé-
kok nem voltak érintettek. A coronalis szdjadékok
feletti teriilet és az aorta descendens kozé 26 mm-es
egyenes graftot iiltettek be, majd a proximalis anas-
tomosis teriiletén felléps vérzés miatt Yacoub-
miitét tortént, saphenafolttal allitottak helyre a jobb
arteria coronaria aramldsat a graftrol vezetve. A
miitét végén mindkét kamrdban csak renyhe moz-
gast észleltek, maximalis inotrop szer timogatédssal
is csak margindlis keringés alakult ki, majd elektro-
mechanikus disszociacié 1épett fel, s a beteg exitalt.
A miitét sordn sem a pericardiumban, sem a mell-
tiregben nem taldltak vért.

Megbeszélés

A mellkasi fajdalom nélkiil jar6 aortadissectio az
Osszes dissectio 5—15%-dban fordul eld', és az ebbe
a csoportba esd betegek felénél alakul ki neurol6-
giai tiinet’. A dissectiét kovetd neuroldgiai tiinetek
elfedhetik az alapbetegséget, emiatt a dissectio
diagnozisa és ellatasa sok esetben késik. A Stanford
A tipusu aortadissectio esetén a kovetkez8 neurold-
giai tiinetek fordulnak elé leggyakrabban: TIA
(transient ischaemias attack), stroke (domindldan
jobb féltekei), epilepszids roham, Horner-szindré-
ma, ischaemids gerincvel§-szindromék'. Betegiink-
nél jobb féltekei ischaemids stroke klasszikus tiinet-
tanat észleltiik. Kortorténetét visszatekintve az elsé
nap csak a neuroldgiai tiinetek domindltak, s az

elsédleges vizsgdlatok sordn semmiféle jel nem
utalt aortadissectiora.

Az érvényben 1év{ irdnyelvek szerint a sziszté-
mads thrombolysis mellkasrontgen, mellkas-CT és
CT-angiogréfia nélkiil is elvégezhetd, tehat a proto-
koll szerint® a széban forgd betegcsoport esetében,
tekintettel az elfedett cardialis tiinetekre, a korrekt
diagndézis nem allithat6 fel. Flemming és munkatar-
sai* szerint a kiterjesztett eszk6z6s vizsgélat (mell-
kasrontgen, mellkas-CT) csak abban az esetben
mérlegelendd, ha fizikalis vizsgalat sordn aortadis-
sectiora utal6 jelek észlelhetéek (példaul hipoten-
zi0, szivzorej, elnyomhaté pulzus). Betegilinknél
ilyen tiineteket nem taldltunk, emiatt kiterjesztett
eszkozos vizsgalat nem tortént. A szisztémds
thrombolysist kovetéen a beteg neuroldgiai tiinetei
megsziintek, kontroll-koponya-CT-n sem vérzéses
szovédmény, sem friss hypodensitas nem abrazol6-
dott. A lysis ellenére a betegnél csak 36 ora eltelté-
vel jelentkeztek cardialis tiinetek.

Tekintettel arra, hogy betegiinknél sem a kont-
roll-koponya-CT-vizsgdlaton, sem miitét sordn nem
taldltak vérzésre utalo jelet, ugy véljiik, hogy a
thrombolysis a dissectiét nem rontotta, viszont neu-
roldgiai tiineteit megsziintette.

Esetiink alapjan a kovetkezd kérdés meriil fel:
Mi a valasztand6 eljards, ha egyszerre igazolddik
akut aortadissectio és ischaemids stroke?

Erre a kérdésre az irodalomban nem taldlhat
egyértelmd valasz: Gaul és munkatarsai® tanulma-
nya szerint, azoknal a dissectids betegeknél, akiknél
a neurologiai tiinetek elfedték a cardialis tiineteket,
62,5%-ban taldltak szupraaortikus erekre terjedd
dissectiot, tehat a betegek 1/3-dban a neuroldgiai
tiinetek hatterében thromboembolia vagy sulyos
hipotenzi6é 4allhat. Betegilinknél sem a carotis-
Doppler-ultrahang, sem a mellkas-CT nem jelezte a
carotisok érintettségét és hipotenzié sem allt fenn.
Thromboembolids eredet mellett sz6l, hogy alteplaz
(Actilyse) addsa utan két 6raval a beteg neuroldgiai
tiinetei megsziintek. Hama és munkatdrsai® kozle-
ményiikben a carotis-Doppler-ultrahang fontossa-
gdra hivjak fel a figyelmet, mely segitségével a
carotisokra terjed6 dissectio felismerhetd, és ez
alapjan siirgds sebészi kezelést javasolnak. Tsiv-
goulis és munkatdrsai® szintén a carotis-Doppler-
ultrahang fontossdgat hangsuilyozzdk: betegiiknél
mindkét arteria carotis interndra terjedd dissectiét
és ehhez tarsulé thrombust igazoltak, majd siirgds
mellkas-CT-vizsgalatot kovetéen a betegnél szisz-
témads thrombolysis nélkiil, a dissectio miitéti meg-
olddsa mellett dontottek. Bar betegiinknél tortént
carotis-Doppler-ultrahangvizsgélat, az érvényben
1évé protokoll szerint ez a vizsgalat sem kotelezd
szisztémds thrombolysis el6tt®.
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Ugyanakkor Mendes és munkatarsai’ esetismer-
tetésében 70 éves férfi betegiiknél csak kozvetlentil
a szisztémads thrombolysis befejezése utdn jelent-
kezett hati fajdalom, illetve hipotenzid, s emiatt
csak thrombolysis utdn keriilt sor az aortadissectio
diagnosztizdlasara és miitéti megoldasara. A mi-
tétet a beteg jol viselte, thrombolysisbdl szarmazo
szov6édményt nem észleltek, ugyanakkor neurold-
giai tiinetei mar a thrombolysis alatt megsziintek.
Hasonlé a Hong és munkatdrsai® altal kozolt
esetleirds: 69 éves ndbetegiiknél akut jobb féltekei
ischaemids stroke-ot diagnosztizaltak, a beteg
panaszkodott ugyan mellkasi diszkomfortérzésrol,
de nem volt sem EKG-eltérés, sem nekroenzim-
emelkedés, s fizikalis vizsgalata sem utalt aortadis-
sectidra, emiatt betegiiknél elinditottdk a szisztémas
thrombolysist. Protokolljuk alapjan intravénds
thrombolysis alatt CT-angiografia torténik nagy ér
occlusio igazoldsa céljabol, hogy sziikség esetén
intraarteridlis thrombolysist is végezhessenek. CT-
angiografia sordn mindkét arteria carotis interna
extracranidlis szakaszan dissectio igazolddott,
ekkor siirgds mellkas-CT-vizsgélat tortént, mely
Stanford A tipusu aortadissectidt igazolt, és bar a
beteg neuroldgiai stitusza a lysis alatt folyamatosan
javult, a vérzés veszélye miatt a thrombolysis ledl-
litdsa mellett dontottek (a szokdsos dézis mintegy
60%-4t kapta meg a beteg). A beteget ezt kovetSen
megoperaltak, és 13 nappal késébb neuroldgiai sta-
tuszdban mar nem volt eltérés, kontroll-koponya-
MRI-n a jobb féltekében kis kiterjedésti infarktus
abrazolddott.

Esetiink és az irodalom attekintése alapjan dgy
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