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A Computerized In-Hospital Alert System for Thrombolysis
in Acute Stroke

Ji Hoe Heo, MD, PhD; Young Dae Kim, MD; Hyo Suk Nam, MD; Keun-sik Hong, MD;
Seong Hwan Ahn, MD; Hyun Ji Cho, MD; Hye-Yeon Choi, MD; Sang Won Han, MD;
Myoung-Jin Cha, MD; Ji Man Hong, MD; Gyeong-Moon Kim, MD; Gyu Sik Kim, MD;
Hye Jin Kim, MD; Seo Hyun Kim, MD, PhD; Yong-Jae Kim, MD; Sun Uck Kwon, MD;
Byung-Chul Lee, MD, PhD; Jun Hong Lee, MD, PhD; Kwang Ho Lee, MD; Mi Sun Oh, MD

Background and Purpose—An effective stroke code system that can expedite rapid thrombolytic treatment requires
effective notification/communication and an organized team approach. We developed a stroke code program based on
the computerized physician order entry (CPOE) system and investigated whether implementation of this CPOE-based
program is useful for reducing the time from arrival at emergency departments (ED) to evaluation steps and the initiation

of thrombolytic treatment in various hospital settings.

Methods—The CPOE-based program was implemented by 10 hospitals. Time intervals from arrival at the ED to blood
tests, computed tomography scanning, and thrombolytic treatment during the 1-year period before and the 1-year period

after the program implementation were compared.

Results—Time intervals from ED arrival to evaluation steps were significantly reduced after implementation of the
CPOE-based program. Times from ED arrival to CT scan, complete blood counts, and prothrombin time testing were
reduced by 7.7 minutes, 5.6 minutes, and 26.8 minutes, respectively (P<<0.001). The time from ED arrival to intravenous
thrombolysis was reduced from 71.7+33.6 minutes to 56.6+26.9 minutes (P<<0.001). The number of patients who were
treated with thrombolysis increased from 3.4% (199/5798 patients) before the CPOE-based program to 5.8% (312/5405
patients) afterward (P<<0.001). The CPOE implementation also improved the inverse relationship between onset-to-door

time and door-to-needle time.

Conclusions—The CPOE-based stroke code could be successfully implemented to reduce in-hospital time delay in
thrombolytic therapy in various hospital settings. CPOE may be used as an efficient tool to facilitate in-hospital
notification/communication and an organized team approach. (Stroke. 2010;41:1978-1983.)

Key Words: acute stroke m computerized physician order entry m stroke m thrombolysis

he efficacy of intravenous (IV) tissue plasminogen acti-

vator in acute ischemic stroke is time-dependent.'?
However, a recent systemic review indicated that the average
time from a patient’s arrival at the emergency department
(ED) to the initiation of thrombolytic treatment exceeded 60
minutes in most studies.> There have been several efforts to
reduce in-hospital time delays, including reorganization of
the ED,* use of point-of-care international normalized ratio
testing,> and use of an acute stroke triage pathway.® Stroke
code systems and stroke team activities based on care
protocols may expedite rapid thrombolytic treatment.* How-

ever, operation of a stroke code system requires many
resources, effective communication between staff members
of various departments, and adequate monitoring with feed-
back to continually improve the system.

One promising approach for an effective stroke code
system is using computerized physician order entry (CPOE).
CPOE is a process that physicians use to enter medical orders
electronically. These medical orders are communicated over a
computer network linked to a hospital information system
with physicians, nurses, technicians, and other staff in various
departments.” Therefore, CPOE allows physicians to provide
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accurate and rapid medical order entry and enables relevant
staff to access necessary information immediately. Because
CPOE permits capture of time data for individual steps more
easily and objectively, it is useful to monitor the program’s
efficacy and to provide feedback. These advantages of CPOE
may improve critical care pathways for diverse emergent
medical conditions.

We developed a stroke code program based on a CPOE
system, the brain salvage through emergent stroke therapy
(BEST) program.® A pilot study was conducted in 1 hospital
and demonstrated that the implementation of the BEST
program could reduce time from arrival at the ED to evalu-
ation steps and thrombolytic treatment.® In concert with
increasing demand of nationwide implementation of a well-
structured critical pathway for thrombolysis in acute ischemic
stroke, the present BEST Generalization (BEST-G) study was
planned to investigate whether the BEST program can be
successfully implemented more widely and can effectively
reduce in-hospital time delay in IV thrombolytic treatment.

Materials and Methods

This was a multicenter prospective study that evaluated the efficacy
of a stroke code system utilizing CPOE to reduce the time between
arrival at the ED and various evaluation steps and IV thrombolysis.

BEST Program

The BEST program is a CPOE-based stroke team activation/
notification system that enables activation, communication, notifica-
tion, entering of predetermined standing order sets, providing of
protocols and guidelines, and deactivation online. The CPOE was
also used to evaluate the program’s efficacy because time data for
each evaluation step could be obtained via CPOE.

The work flow for activation and deactivation of the BEST
program appears in Figure 1. Briefly, candidates for thrombolytic
treatment were identified in the triage area on arrival at the ED.
Patient screening was based on stroke warning signs as prepared by
the American Heart Association Stroke Council for the general
population.” When a patient had at least 1 warning sign of stroke, an
ED physician/triage nurse activated the BEST program by clicking a
check box on the patient’s order entry window and selecting the
activation icon. Immediately after the BEST activation, an ED
physician/triage nurse is notified by a neurologist by a cellular

ment. Predetermined order sets are
entered via CPOE, and the orders are
immediately delivered to all staff mem-
bers who are responsible for fulfilling the
orders. The program is deactivated after
a bolus of intravenous tissue plasmino-
gen activator is injected or if a patient is
not indicated for the thrombolytic treat-
ment. ED, emergency department.

phone. In some hospitals participating in this study, on activation the
program automatically sent a short message service to cellular
phones of on-call neurologists and staff. Once the program was
activated, the patient’s name was highlighted in orange in the patient
list. Therefore, a candidate for thrombolytic treatment could be easily
recognized by all medical personnel in a hospital. By entering
predetermined order sets via CPOE, personnel could rapidly notify
and communicate with appropriate medical staff. Administrative
authorizations, which are often required before proceeding with tests
and treatment and may potentially delay care process, were waived
until the BEST program was deactivated. Entering medical orders for
a CT scan and blood tests automatically activated an alarm such as
a beeping sound and a pop-up window on the computer screens of
staff members who were responsible for fulfilling the physician’s
orders. These processes allowed technicians to receive orders at the
same time when the physicians were entering medical orders;
therefore, technicians could prepare examinations, wait for a patient
or for blood samples, and perform examinations without delay. The
BEST program was deactivated after patients received tissue plas-
minogen activator or when thrombolytic treatment was not indicated.
Neurologists deactivated the program by selecting the deactivation
icon. On deactivation, the patient’s name changed from orange back
to the original background color so that every team member could
recognize that the patient no longer needed thrombolytic treatment.

The CPOE system also was used for introduction of the protocol
for thrombolysis and the BEST program. Essential portions of the
protocol were incorporated into standing orders in the form of
messages, and a full manual could be easily referenced at any time
via the computer by clicking the guide menu bar.

Implementation of the BEST Program in

Study Hospitals

Eligible hospitals for this study required: (1) an available CPOE
system; (2) a written care protocol for IV thrombolysis; (3) obtain-
able time data via a CPOE system; and (4) predetermined standing
order sets for thrombolysis. The thrombolysis protocol in each
hospital was based on those of major trials and guidelines.!!! IV
tissue plasminogen activator was considered for patients between 18
and 80 years old and those who could be treated within 3 hours after
symptom onset. Ten university or general care hospitals participated
in this study. The Institutional Review Board of each hospital
approved this study.

The BEST program, including protocols and a manual, was
introduced and provided to investigators at the study hospitals. Each
hospital designed and implemented its own program and protocol
based on the BEST protocol and manual provided. Medical infor-
mation and technology department personnel in each hospital joined
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the team to adapt the CPOE system to the BEST program because
each hospital had different CPOE systems.

A workshop for the introduction of the BEST program was held in
March 2008. Interim meetings were held in April and May 2008. The
implementation of the program in each hospital was completed
between June and September 2008.

Patient Group and Data Analysis

Assessed time data included the intervals from arrival at the ED to
BEST activation (when the icon for the BEST program was clicked
on the computer), neurological evaluation (the time when a neurol-
ogist assessed a patient), blood tests (the time when the results were
entered into the CPOE), brain CT scan (when the CT scanning was
initiated: door-to-CT time), and thrombolysis (when the bolus of IV
recombinant tissue plasminogen activator was injected: door-to-
needle time). The time interval from the symptom onset to arrival at
the ED (onset-to-door time) was also assessed. Time data for blood
tests, BEST program activation, and CT scan appeared on the CPOE,
which is set at a universal time.

To investigate the effects of the BEST program, time intervals
from arrival at the ED to various evaluation steps and IV
thrombolysis were compared between the before BEST-G group and
the after BEST-G group. The before BEST-G group included
patients who were treated with IV thrombolysis during a 1-year
period before initiation of the program (the day when the BEST
program was initiated on the CPOE system). The after BEST-G
group included patients who were treated during the 1-year period
after initiation of the program. Data for the before BEST-G group
were retrospectively obtained soon after initiation of the BEST
program, and those for the after BEST-G group were obtained after
the end of the 1-year study period.

Statistical Analysis

Statistical analyses were performed with the Statistical Package for
the Social Sciences (SPSS 15.0; SPSS, Chicago, IL). Categorical
variables were analyzed by x? test, and continuous variables were
analyzed by an independent sample ¢ test. The relationships between
door-to-needle time and other time interval-related variables (includ-
ing onset-to-door time) were analyzed by Pearson test. Multiple
linear regression analysis was performed to assess the independent
predictors of door-to-needle time. A value of P<<0.05 was considered
statistically significant.

" Before BEST-G
¥ After BEST-G

Figure 2. Time intervals from arrival at
the emergency department to evaluation
steps and thrombolytic treatment. Time
intervals from arrival at the emergency
department and complete blood counts
(CBC), prothrombin time (PT)/activated
partial thromboplastin time (aPTT), and
intravenous tissue plasminogen activa-
tor were significantly reduced after
implementation of the brain salvage
through emergent stroke therapy
(BEST) program. *P<0.05.

Door-to-PT/aPTT Door-to-Needle

Results

Number of Patients Treated With

IV Thrombolysis

Gender and age were not different between the groups. In all,
15,713 patients were admitted to hospitals via the ED because
of cerebrovascular diseases (ICD code G45, G46, 163, 164,
160, or 161) during the study period. Patients with ischemic
stroke comprised 71.5% (5798/8103) of all patients admitted
during the 1-year period before implementation of the BEST
program and of 71.0% (5404/7610) during the 1-year period
after the implementation of the program. The total number of
stroke patients was not different between the 2 periods
(P=0.453). However, the proportion of patients who were
treated with IV thrombolysis among ischemic stroke patients
increased significantly from 3.4% (199/5798) to 5.8% (312/
5404) after implementation of the BEST program (P<<0.001).

Time Intervals From Arrival at ED to Evaluation,
Treatment, and Outcome

Onset-to-door time was not different between the groups after
implementation of the BEST program: 62.0%=35.9 minutes in
the before BEST-G group and 67.3*38.6 minutes in the after
BEST-G group (P=0.120). The time from arrival to neuro-
logical evaluation was also similar (14.2+16 minutes in the
before BEST-G group and 12.2%16.8 minutes in the after
BEST-G group; P=0.262). However, the time intervals from
arrival to evaluation steps and treatment were decreased after
implementation of the BEST program (Figure 2). Time to
initiation of a CT scan was reduced from 24.7+18.2 minutes
to 17.0+£13.9 minutes (P<<0.001). Mean time intervals to
reports of complete blood counts and prothrombin time/acti-
vated partial thromboplastin time were reduced by 5.6 min-
utes (from 32.2+19.5 minutes to 26.6%£19.2 minutes;
P=0.001) and 26.8 minutes (from 66.5*=68.9 minutes to
39.7+25.7 minutes; P<<0.001), respectively. Door-to-needle
time was shortened from 71.7%+33.6 minutes to 56.626.9
minutes (P<<0.001). Onset-to-needle time was slightly re-
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Figure 3. Relationship between onset-
to-door time and door-to-needle time
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of the brain salvage through emergent
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time. This inverse relationship improved
after implementation of the BEST
program.
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duced by 9.8 minutes (from 133.6%=39.6 minutes to
123.8+42.2 minutes; P=0.009).

Factors Associated With Time Intervals

Univariate and multivariate analyses revealed that the imple-
mentation of the BEST program (B=-—14.067; standard
error=2.604; P<<0.001) and onset-to-door time (8=—0.210;
standard error=0.034; P<<0.001) were significant factors that
were associated with door-to-needle time. There was an
inverse relationship between onset-to-door time and door-to-
needle time, which suggests that time delays to evaluations
and treatment occur more frequently in patients who arrived
at the ED earlier after symptom onset. This delay was reduced
after implementation of the BEST program (Figure 3).
However, there were no relationships between onset-to-door
time and time to complete blood counts (r=-—0.050;
P=0.258), prothrombin time/activated partial thromboplastin
time (r=0.000; P=0.993), and CT scan (r=0.010; P=0.882).

Clinical Outcomes

Baseline National Institute of Health Stroke Scale scores
were not different between the 2 groups (13.6+6.6 in the
before BEST-G group and 12.7%+6.5 in the after BEST-G
group; P=0.128). Data for modified Rankin scale score at 3
months were available in 191 patients in the before BEST-G

Before BEST-G
(N=178)

After BEST-G
(n=300)

200

Onset-to-door time (min)

group (96.0%) and 302 patients in the after BEST-G group
(96.8%). Proportions of patients with favorable outcome
(modified Rankin scale score 0 or 1) were not different
(39.9% in the before BEST-G group and 45.5% in the after
BEST-G group, P=0.230; Figure 4). Additionally, no differ-
ence in mortality was observed between the 2 groups (15.2%
in the before BEST-G group and 14.6% in the after BEST-G
group; P=0.870).

Discussion

This study showed that a CPOE-based stroke code system
(BEST program) can be successfully implemented in various
hospital settings. Implementation of the BEST program
reduced time for a CT scan and blood tests. Door-to-needle
time was reduced by ~15 minutes (21% relative reduction of
in-hospital delay). The proportion of patients treated with IV
tissue plasminogen activator increased by 70.5% after the
BEST program implementation, which might be partly as-
cribed to reduced in-hospital time delay.

Stroke code protocols, which are used to reduce in-hospital
time delay, require input of many human resources, including
neurologists, ED physicians, radiologists, nurses, technicians
for blood tests and CT scans, and administrative personnel. A
well-organized team approach is important for the implemen-

Figure 4. Modified Rankin scale (mRS)
scores before and after implementation
of the brain salvage through emergent

stroke therapy (BEST) program. No dif-
ference of mRS scores is observed.
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tation of a functionally active stroke code protocol.'? In
addition, for the efficient stroke code protocols, the following
conditions are essential: (1) early identification of a candidate
for thrombolysis and activation of a stroke code program; (2)
prompt notification and response of the staff members who
are responsible for fulfilling the orders; (3) accurate and rapid
physician’s orders; (4) up-to-date protocols, which should be
easily accessible to and familiarized by participating staff
members; and (5) time logs for monitoring. In this respect,
CPOE can be a nice tool for effective stroke code protocols.

When compared with conventional stroke code systems
using telephone calls, the CPOE-based system has several
advantages. In the BEST program, activation of the stroke
code system is simple, with the user clicking an icon on the
computer, and every relevant staff member could easily
recognize a candidate for thrombolysis instantly at the time of
activation. Therefore, prompt and multiple notifications and
rapid actions of the relevant staff participating in
thrombolytic treatment were possible. This reduces burden
for notification and communication between diverse medical
personnel and allows physicians or nurses to spend more time
at the patient’s bedside. CPOE is also useful for maintaining
the quality of care.'>'* The BEST program could facilitate
implementation and maintenance of standard stroke care by
incorporating predetermined standing order sets, evidence-
based protocols, and manuals into the system. In the BEST
program, accurate and rapid order entry was ensured and
protocols/manuals could be easily referenced online. Time
logs for quality control were automatically captured from a
computer server. These features of the CPOE-based program
may be useful for reducing in-hospital time delays and
improving the quality of care with ongoing up-to-date edu-
cation, monitoring, and feedback.

Previous studies indicated an inverse relationship between
onset-to-door time and door-to-needle time.'®!7 Although this
inverse relationship may be, in part, because of patients who
arrive very late and only those with short door-to-needle-time
get included in the statistics, it also may be related to
physicians’ behavior. With a 3-hour time limit for IV tissue
plasminogen activator treatment, physicians are pressed for
time with patients who arrive at the ED later; however,
physicians might not be so prompt to administer treatment to
those with earlier arrival. This study also demonstrated that
the onset-to-door time was negatively correlated with the
door-to-needle time. However, the inverse relationship was
lessened after the CPOE-based system implementation. This
finding suggests that the CPOE system helps to prevent
negative physicians’ behavior and helps to provide consistent
emergent care.

In contrast to the door-to-needle time, door-to-CT time and
door-to-blood test reporting times were not correlated with
the onset-to-door time, which suggests the presence of
behavioral differences between physicians and technicians.
Although physicians’ behaviors are governed by clinical
necessity,'® technicians’ behaviors are more likely to be
determined by the system and protocol. Therefore, to achieve
a maximal reduction of time delay, different strategies might
be necessary, depending on the team members/departments.'>

The goal of a quality improvement of care pathway is to
improve the patient outcome. A pooled analysis demonstrated
that intravenous tissue plasminogen activator improves stroke
outcome in a time-dependent manner.? In this context, reduc-
ing in-hospital treatment delay is likely to improve stroke
outcome in individual patients. However, our program lead-
ing to ~10 minutes of earlier treatment did not show
improvement in outcome. Several explanations for this are
possible. First, reduction of 10 minutes, which was a 7.3%
reduction of time interval, might be insufficient to lead to a
clinically evident improvement. Second, the traditional out-
come analyses might fail to detect subtle changes of clinical
improvement induced by the 7.3% savings of time. Last, this
study was not designed to investigate whether the BEST
program could improve clinical outcomes and might be
underpowered to detect a clinical efficacy.

This study has several limitations. Most of the participating
centers were educational hospitals and equipped with com-
puterized network systems. Thus, the generalizability of our
findings may be limited. However, because hospitals with a
computerized network system are increasing exponential-
ly,16-18 the CPOE program is expected to be more widely
applicable in the near future. The BEST program does not
include a prehospital stroke code system. This might be
responsible for similar time intervals to neurological evalua-
tion between the before BEST-G and after BEST-G groups.
Combined utilization with prehospital notification would
further improve hospital responses.

Conclusion

In conclusion, this study demonstrates that the CPOE-based
stroke code can be successfully implemented to reduce
in-hospital time delay in thrombolytic therapy in various
hospital settings. However, there is room for further reduction
of time interval to thrombolysis. Additional measures have to
be taken to further shorten the delay. Reduced time intervals
appeared to contribute to a substantial increase of patients
who received IV thrombolysis. The use of CPOE has been
encouraged as a means to improve care quality and safety by
reducing medical errors, supporting clinical decisions, and
cutting costs.”-'°-23 Our findings suggest that CPOE can be
further utilized as a tool for efficient notification/communi-
cation. The CPOE is widely applicable to other urgent
medical conditions that require rapid notification/communi-
cation and organized team approaches.
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MpeanocbinKu n Lenb uccnepoBaHus. 15 3QeKTMBHON paboTbl CUCTEMbI OKa3aHMsl MOMOLLM PU MHCYIbTe, NO3BOJISIIOLEH YCKOPUTL poBe-
JleHne fieqeHunss ¢ NpUMeHeHneM TpomM60m3unca, HeobxoaMMo onepaTMBHOE MHHOPMUPOBaHME U OPraHN30BaHHbIM KOMIMIEKCHbIM noaxod. Mei
pa3pabotanin onNTUMasibHyto NporpaMmmy A OKa3aHUs MoMOLUM MPU MHCY/IbTE HA OCHOBE aBTOMAaTU3UPOBaHHOM CUCTEMbI Ha3HaYeHUs Jle4eHns
(ACHJ1) u npoBepuaun, AEACTBUTENLHO JIM BHEAPEHMUE MPOrpaMMbl ¢ Mcrob3oBaHMeM ACH/T no3BoasieT COKpaTUTL BPEMS OT MOMEHTa MOCTyMeHUs
nauuneHTa B oTAe/IeHne HeoT10xHoH nomolym (OHI) fo npoBeaeHms 06¢ce0BaHUs U Hadala TPOMOOINTUHECKON Teparnun B yCI0BUSIX Pa3INYHbIX
KnHUK. MeTogabl. [porpammy ¢ ucrosib3oBaHuem ACH/T BHeapman B 10 KiuMHUKax. CpaBHUIM BPEMEHHbIE MHTEePBasbl OT MOMEHTA MOCTYIEHMS
nauuneHTta B OHIT go nonyyeHusi pe3ynbTaToB aHaan30B KPOBH, BbIMOTHEHUSI KOMITbIOTEPHOM TOMOrpadun 1 Ha4ana TPOMBOJIMTUHECKOrO JIe4EHUS
B Te4YeHue roga [0 1 rocse peanmndaumy nporpamMmmsl. Pesynbratbl. [locsie BHeApeHUs nporpamMmmel ¢ UcrosibaoBaHnem ACHJT BpeMeHHble MHTep-
Basibl OT MOMeHTa rnoctynaenunsi B8 OHI go npoBeaeHns o6¢cieq0BaHUsi 3HaYUTESIbHO COKpaTUanCh. Bpems oT MomeHTa npmbbiTus B OHIT 40 BbINo/-
HEHNSI KOMIMbIOTEPHOM TOMOrpaguu, Mosy4eHust pesynbTatoB aHa/IM30B KPOBM U OrpeaeneHust MPoTPOMOGUHOBOIro BPEMEHU COKPaTHUAOChL Ha 7,7
MUHYTbI, 5,6 n 26,8 MUHYTbI cooTBETCTBEHHO (P<0,001). Bpems oT momeHTa noctynaerHms B OHIT go npoBeaeHus BHyTPMBEHHOIO CUCTEMHOIO
Tpom6omn3unca cokpatmnoch ¢ 71,7+33,6 o 56,6+26,9 muHyTbI (p<0,001). Yncno naymeHToB, KOTOPbLIM 6bl MPOBEAEH TPOMGOIM3UC, BO3POC-
70 ¢ 3,4% (199 u3 5798 naymeHtos) o 5,8% (312 n3 5405 naymeHToB) nocie peannsauymm nporpamMmsl ¢ ncrnoabdosaHnem ACHJ1 (p<0,001).
BHeapeHne ACHJT Take Np1BEsIo K YiyHIeHno 06paTHOM B3aMMOCBS3U MEXAY BPEMEHHbIMW MHTepBaaamMmu “oT Havyaaa 3a6oneBaHus [0 Asepu”
(onset-to-door) u “ot aBepu Ao mrnbl” (door-to-needle). BoiBoabl. [TporpaMmy oKa3aHusi MOMOLUM NPU UHCY/IbTE, OCHOBaHHY0 Ha ACHJI, MOXHO
ycrewHo peann3oBaTh B YCA0BUAX Pa3INYHbIX KIMHWUK A/151 COKpaLLEeHUs1 BDEMEHU OTCPOYKM MPOBEAEHNS TPOMBOIUTUHECKOM Teparnum B yC1oBUsSIX
cTaymoHapa. ACHJ/1 MO)KHO UC0/1b30BaTh B Ka4ecTBe IpPEeKTMBHOro Metoda A4/151 06aeryeHmst BHyTpU6OIbHUYHOIO B3aUMMOAENCTBUSI U OpraHn3a-
LM KOMITJIEKCHOIO NoAX0Aa K JIEYEHUIO.

KnioueBble cnoBa: oCTpbii MHCY/bT (acute stroke), KOMNbIOTEPU3UPOBaAHHAsS CUCTEMA YITOPSIAOYEHHOIO MOCTYNIEHUS1 BPa4€bHbIX PACropsKeHUH
(computerized physician order entry), MHcynbT (stroke), Tpom6oau3uc (thrombolysis)

DdhexTUBHOCTH BHYTPUBEHHOro (B/B) BBEIEHUS
TKaHEBOTO aKTHMBATopa IIJJa3MUHOTEHa IPU OCTPOM
WIIeMUYEeCKOM MHCYJIbTE 3aBUCUT OT BpemeHu [1, 2].
OnHako B mocjaeaHeM CUCTeMaTHU4eCKOM 0030pe ObLIO
MoKa3aHo, YTO MO pe3yjbraTaM OOJbUIMHCTBA MCCIe-
NIOBAaHUU cpeaHee BpeMs OT MOMEHTa MOCTYIUJICHUS
nalueHTa B OTAejJeHUe HeoTJoxHoil nmomouiu (OHIT)
10 HayaJla IpoBeleHUs] TPOMOOJUTUUYECKON Tepanuu
npeBbimaet 60 MuHyT [3]. Bplin mpeanpUHSTHI MOIBIT-
KU COKpalleHUs BpeMeHHOU 3anepXKu B YCJIOBMSIX
cTalmMoHapa, B T. 4. myTem peopranusanuu OHII [4],
OoInpeneaeHus] MeXIYHapOIHOTO HOPMaJM30BAHHOTO
OTHOIIEHUS y TOCTEeIM OOJIbHOTO [5] M MpoBedeHUS
COPTUPOBKHU OOJILHBIX OCTPBIM UHCYJIBTOM [6]. CrcTeMa
10 OKa3aHWIO MOMOIIM TIPU UHCYJIbTE U aKTUBHOCTH
Opurajbl CHelUAJIUCTOB IO JEYEHUI0 UHCYJIbTa, OCHO-
BaHHbIE Ha MPOTOKOJAaX JIeUEHUS, MOIYT YCKOPUTH
MMPOBEJCHNE CPOYHOI TPOMOOTUTUYECKOM Tepanuu [4].
OnHako a5 obecriedeHUs1 paboThl CUCTEMBI IO OKa3a-

© American Heart Association, Inc., 2010
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HU10 NMOMOIIY MPU UHCYJbTE HEOOXOAMMBI CYIIECTBEH-
HBIe 3aTpaThl, 3G (HEKTUBHOE COTPYIHUYECTBO MEXKIY
MepCcoOHaIOM DPa3JIMYHBIX OTACICHUMN W HaaJIeXKallui
KOHTPOJb C OOpaTHOM CBSA3BIO C 1IEJbIO MOCTOSIHHOTO
COBEPIIEHCTBOBAHMSI CUCTEMBI.

OfHUM M3 MEePCHNEeKTUBHBIX IMOAXOMOB K TOBbIIIE-
HUO 3(P@GEeKTUBHOCTU CHUCTEMbl OKa3aHMWS ITOMOIIKN
MPU WHCYJIbTE SIBJSIETCSI aBTOMATU3MPOBAHHAsI CUCTE-
ma HasHaueHusa JedeHus (ACHJI). C momombio ACHJI
Bpavyu B 2JIGKTPOHHOM BHJIe COCTABJSIOT IJIaH 00Ceno-
BaHM U jJedyeHus1. 1o KOMIIbIOTEpHOI CeTU, CBSI3aHHOU
¢ UH(POPMALTMOHHON CUCTEMOI KJIMHUKU, OTU YKa3aHUS
nepeaaloTcs BpayaM, MeAcecTpam, JlabopaHTaM U JApy-
I'MM COTPYAHUKaM pasJM4yHbIX oTaeneHuil [7]. Takum
obpaszom, ACHJI mo3Boiser BpauaM 4YeTKO W OBICTPO
Ha3HayaTh TUJIaH OOCJIenoBaHUS M J1aeT BO3MOXKHOCTH
JIPYTUM COTPYIHUKAM HEMEIJIEHHO MoJly4aTb HE0OOX0M -
Myto nHdopmainuio. [Mockonabky nucnonb3doBanue ACHIJI
MO3BOJIsIET 6oJiee JIerko U 0OBEKTUBHO PErMCTPUPOBATH
BpEMEHHBIE TTOKa3aTean IO OTIAeJIbHBIM dTallaM oKas3a-
HUS TTIOMOIIIH, 3Ta cucteMa 3(PheKTUBHA B OTHOIIEHUU
MOHUTOPUHTA 3(PHEKTUBHOCTH TTPOTPpaMMBI K 0becTieye-
HUs 00paTHO cBsA3u. DTu npeumyinecrsa ACHJI moryT
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YJIYYIIATh MOAXOA K TPOBEIEHUI0 MHTEHCUBHOW Tepa-
MUY TIPU Pa3JIUYHBIX HEOTIOXHBIX COCTOSTHUSIX.

Mpb1 pa3paboTanu TporpamMmy oOKas3aHHUS TIOMO-
1Y TIpU MHCYJAbTe HAa ocHoBe cucteMbl ACHJI — Brain
Salvage Through Emergent Stroke Therapy (BEST) [8].
DKcnepuMeHTalbHOE MCCIedOBaHUE, MPOBEIECHHOE
B OIHOW KJIMHUKE, IOKa3ajo, YTO peaju3alusi mpo-
rpaMMbl BEST 103BOJISIET COKPATUTh BpEMsI OT MOMEHTa
noctyrmuieHuss nanueHta B OHII mo mawama mposene-
HUS 00CIen0BaHUS U TPOMOOIUTHUECKON Tepanuu [8].
YuuThiBasi BO3pOCIIYIO 00IIeHallMOHAJIbHYI0 HEOOX0aU-
MOCTb BHEAPEHUS YETKO CTPYKTYPUPOBAHHOIO U KpH-
TUYECKU BaXXHOTO ajJropMuTMa IPOBEIEHUS TPOoMOO-
Jiu3rca MpyU OCTPOM MILIEMUYECKOM HWHCYJIbTEe, HAaCTO-
amee ucciaenosanne BEST Generalization (BEST-G)
study ObLIO 3aIJIAHMPOBAHO C LIEJbIO M3YUYEHUS YCIIO-
BUI YCIIELIHOM MMOBCEMECTHOM peanu3aliyi nNporpaMmmbl
BEST u ee 23p(peKTUBHOCTU B OTHOIIEHUW YMEHbIIICHU ST
BPEMEHHBIX 3aJiepKeK MPU MPOBEACHUM BHYTPUBEHHOI
TPOMOOJIMTUYECKON Teparuu B YCIOBUSIX CTallMOHApA.

B MATEPUAJIbI U METO/AbI

Mbl mpoBeJM MHOTOLUEHTPOBOE TMPOCHEKTUBHOE
HuccaenoBaHue Jisi OUeHKU 3G GEKTUBHOCTH CUCTEMBbI
OKa3aHUS TIOMOIIM TIPU MHCYJbTE C MCIOJb30BaHUEM
ACHUJI B oTHOIIIEHN U COKPAIIEHM I BDeMEHHBIX 3aepKeK
OT MOMeHTa nocTyTieHus manueHTa B OHII go mposene-
HUS pa3JIMYHBIX UCCIENOBAHUY U B/B TPOMOOJIM3HCA.

NMPOrPAMMA BEST

IIporpamma BEST sBnsieTcs cuctemMoir nHGOPMUPO-
BaHUsI Opuranbl Bpayel-CrenuajarucToB MO OKa3aHUIO
MOMOIIIM TpU HMHCYJIbTe ¢ ucmnoab3oBanuem ACHJI,
obecrieunBalolieili MHGOpMUPOBaHUE, B3aUMOIEICTBHUE,
YBEAOMJIEHUE, BBOI MPEABAPUTEIBHO OIpPEneIeHHBIX
Ha3HAYCeHM I, TPEIYCMOTPEHHBIX MPOTOKOJAMU U CTaH-
napTaMu 10 OKa3aHWIO MOMOIIW, U OTMEHY AeHCTBUM
B pexume on-line. ACHJI Takke HCIIONb30BalIu s
OLICHKY 3(@(EKTUBHOCTA HPOrpaMMbl, ITOCKOJBKY 3Ta
cucTeMa TpeaycCMaTpUBaeT PErucTpaluio BPEeMEHHBIX
rnokasaTeJsieil KaXK0To 3Tarna o0cieJ0BaHUS U JICYEH U SI.

[lTocnenoBatebHOCTh NEUCTBUII B IIpolecce padOThI
MpU aKTUBAIIMU U IeaKTUBALlMK TTporpaMMmbl BEST ripen-
craByieHa Ha puc. 1. Eciu onucath mpoiiecc B HECKOIb-
KUX CJIOBaX, TO MallMEHTOB, KaHAWUAATOB Ha MpOBee-
HUE TPOMOOJIUTUYECKOU Tepanuu, BbISBISJAN HA MOCTY
MepBUYHOro obcienoBaHus 1o npuositun B OHIL. JIas
0TOOpa MalMEeHTOB MCIOJb30BaJU HACTOPAaXMBalOIIME
B OTHOIIEHWUW WMHCYJIbTa CUMITOMBI, pa3dpabOTaHHbBIC
CoBeToM 10 MHCYJIbTY AMEpPUKaHCKOW accoluaiuu
cepaua (American Heart Association Stroke Council)
st obweid nonynsiuuu [9]. Ilpyu Hanuyuum y nmauueHTa,
Mo KpalHel mepe, OJHOro HACTOPaXXKMBAIOLIETO CUMII-
TOMa WHCYJIbTa Bpau MJIM MEACECTpa CIYXObl MEepBUY-
Horo obcnenoBanusi B OHII akTuBupoBaiu mporpaMmy
BEST, naxxaB KHOIIKY-(JIaskOK B OKHE IlJIaHa 00CiIemno-
BaHUS TAallMEHTa U BbIOpaB MKOHKY akTuBanuu. Cpasy
rnocje akTUBalMU mporpamMmmbl BEST HEBPOJOT CBSI3bI-

MocTynneHne B OHM

'

Ot6op nauveHToB > Kpurepum BEST
OJ1st KAHAWAATOB HA TPOMOONN3NC
I
A * * * Y
MepncecTtpa OHIN NaGopaTopusi Hesponor Papvonorung AnmuHucTpaumn
BktoveHre/mckioyeHme
[eaktuBauunsa BEST <

y

/

Havano TpomGonmTnyeckoin Tepannm

!

[JeaktnBaumna BEST

PucyHoK 1. [locnegoBatenbHOCTb AENCTBMI B npouecce paboTbl nporpammel. lporpamma BEST HeMeaneHHO akTuBMpyeTcs nocie npo-
Be/leHNSI CKPUHUHIa nayneHToB B MPUEMHOM OTAEEHUN C MOMOLbI0 aBTOMaTUu3nMpPoBaHHOM CUCTEMbl Ha3HavyeHus nedeHus (ACHJI). Bce
COTPYAHUKM OHOBPEMEHHO M0AY4aloT MHGOPMaLMIO O NOTEHLMabHbIX KaHAuAaTax As npoBeAeHUs TDOMBOIMTUYECKOM Tepanun. 3apaHee
YCTaHOB/IEHHbIN r1aH 06c/1e0BaHUs BHOCUTCS B riporpamMmy ¢ nomolybto ACHJI, TpeboBaHusi Ha npoBegeHne o6cnefoBaHnii HEMEATEHHO
oCTynarT KO BCEM COTPYAHUKaM, OTBETCTBEHHbIM 3a BbIOJIHEHWE Ha3HadvyeHui. [TporpaMma geaKTnBupyeTcsl nocsae 600CHOMo B/B BBeJe-
HWS TKAHEBOro akTnBaTopa nia3mMMHoOreHa uav npu Haanmdyuu npoTUBONOKa3aHmi K NpoBEAEHMIO TPOMOOINTUYECKON Tepanuun. [TpumeyaHue.

OHIT — otaeneHne HeOTIOKHOM MOMOLLM.
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BaJICsl C BpauyoM UJIM MEACECTPOi MPUEMHOI0 OTAEIEHUsI
OHII no coroBomy TenedoHy. B HEKOTOPBIX KIMHUKAX,
YYacTBYIOIIMX B 3TOM MCCJIEIOBAaHUU, TIPU aKTUBALIUU
MpOrpaMMbl Ha COTOBbIE Tesie()OHBI JEXYPHOIO HEBPO-
Jiora v epcoHaJjia OTIpaBasijIuch KOPOTKUE COOOIIEH U .
Ilocne akTBauMKU MPOrpaMMBbl UMS MallUEHTA BbIIESI-
JIOCh B 001IEM CIIMCKE OpaHXEBBIM LIBETOM. TakuM oopa-
30M, BeCh MEAUIIMHCKUIA TIEPCOHAJI OMOBENIAIN O HaJI-
YUM KaHOuaaTa Ha IPOBENeHUE TPOMOOIUTUYECKON
tepanuu. [locye BBona rnpenBapuTebHO OMpPeIeIeHHOTO
njaaHa oociaenoBaHus yepe3 ACHJI mepconan Mor ObICT-
PO YBEIOMWTb, MPEAOCTABUTH NAaHHBIE WU CBA3aThCS
C COOTBETCTBYIOIIMMU crenuaiuctamMu. PopmalibHble
MpoLEeAYpPbl, KOTOPbIE YaCTO HEOOXOMUMBI mepen ooce-
IOBAaHUEM U JIEYeHUEM, HO MOTEHIIMAJIbHO MOTYT IpPU-
BOIUTH K OTCPOYKE Ipoliecca JIeYeHUs, OTKJIaJbIBa-
JIM Ha MEepUO. Mocje AeaKTuBauuu Imporpammbl BEST.
IIpu BBOIE Ha3HAYEHU I HA MPOBEIEHNE KOMITBIOTEPHOM
tomorpacduu (KT) u B3dTHE aHAIU30B KPOBU aBTOMa-
TUYECKHM BKJIIOYAJICSI CUTHAJ TPEBOTM B BUJE 3BYKOBOTO
CHUT'HaJla ¥ BCIJIBIBAIOIIETO OKHA Ha 9KpaHe KOMITbIoTepa
COTPY/JIHUKOB, OTBETCTBEHHBIX 32 BBITTOJHEHUE Ha3Haye-
HUI Bpaya. DTOT CIIOCOO OIIOBEILIEHU S MO3BOJISLI 1abo-
paHTaM MOJIYyYUTh YyKa3aHUE Ha MpoBeaeHne o0cienoBa-
HUIl OJHOBPEMEHHO C BBEJEHMEM TJlaHa o0c/ieoBaHUS
BpayoM, MOATOMY JIaOOpaHThl MOJy4Yald BO3MOXHOCTh
MOJATOTOBUTHCS K TIPOBEACHUIO 00CIENOBAHUS B OXMIa-
HUU MallMeHTa WJiu 00pa31ioB KPOBU, a TAKXKe MPOBOAUTH
obcnenoBaHus 6e3 3aaepxkku. [Iporpammy BEST neak-
TUBUPOBAJIM B Cllyyae HayaJja POBEIeHUsI CUCTEMHOTO
TpoMOoM3Kca WJIM TPU HAJIUYUU MTPOTHUBOIOKA3aHUM
K B/B BBEIEHUIO TKaHEBOTO aKTUBAaTOpa IJIa3MUHOTE-
Ha. HeBpoJioru oTkiawouanu rnporpaMmmy, BeIOpaB 3HAUOK
neaktusauuu. [locie neakTuBauu BblIEIEHUE UMEHU
MalMeHTa OpaHXeBbIM 1IBETOM CMEHSJIOCh Ha OOBIYHbII
1IBET (poHA, YTOOBI KaxKIblii COTPYAHUK OBbIJI OCBEIOMJICH
00 OTCYTCTBUM MOTPEOHOCTU B IMPOBEACHUU TPOMOOIIU-
TUYECKOU Teparuu 3TOMY MaIlUeHTY.

Cuctemy ACHIJI Takke ucrnosib3oBaiu Ajsi BHeApe-
HUS MPOTOKOJIA TIPOBENEHU I TPOMOOIU3UCA U TTPOTpaM-
Mbl BEST. OcCHOBHBIE 3JIEMEHTHI MPOTOKOJIA BKJIIOUMIIN
B CIIMCOK Ha3HauyeHUil B ¢opMme COOOIeHUli, a ¢ IMOJI-
HBIM MTPOTOKOJIOM MOXHO OBIJIO 03HAKOMUTHCS B J11000€
BpeMsl C TIOMOIIbIO KOMIbIOTEpA, HaXaB Ha yKa3aTeslb
B IVIABHOM MEHIO.

BHEAPEHUE CUCTEMbI BEST B KIMHUKMU,
YYACTBYIOLUMUE B UCCJTIEAOBAHUU

sl yqacTvsi B UCCeNOBAHU M KIMHUKHU JOJIXKHbI ObLITU
COOTBETCTBOBATh CJIEAYIOIIUM Kputepusm: (1) Hanmuue
cuctrembl ACHJI; (2) nmucbMeHHBIN MPOTOKOJ MpoBele-
HUS1 B/B TpomOomausuca; (3) BOZMOXHOCTb TOJYUYECHUS
NaHHBIX O BPEMEHHBIX MHTepBajax MyTeM WX PErucT-
pauuu B ACHIJI; (4) Haauume 3apaHee YTBEP:KICHHBIX
MJaHOB O0CJIeNOBaHU S /ISl IPOBEAEHU ST TPOMOOIMU3uca.
[IpoTOKOa MpOBeAEeHUST TPOMOOJIM3UCa B KaXJIOH KIu-
HUKe ObIJT OCHOBaH Ha JaHHBIX OCHOBHBIX MCIBITAHUIA
M cTaHAapTax I10 OKa3aHWIo0 MeAULIMHCKOM nmomomu |10,
11]. B xadyecTBe KaHIMIATOB Ha IIPOBeIEeHNE BHYTPHU-
BEHHOII TPOMOOJMTUYECKON Tepanuu TKAaHEeBbIM aKTH-

BaTOpoM TUJIa3MUHOreHa paccMaTpuBaJid TAallMEHTOB
B Bo3pacTe oT 18 mo 80 jeT, MoCTyNMuBIINX B CTallMOHAD
B TeYeHMe 3 YacOB OT MOMEHTA TOSIBJICHUST CUMIITOMOB
WHCYAbTa. B MccrenoBaHuM TIPUHSJIM ydyacTue HecsiTh
YHUBEPCUTETCKUX KIMHUK U KJIMHUK 0OIIero npodus.
DKCMEepTHBI COBET OpraHu3aluu KaxXI0d KJIMHUKU
0ooOpUJ MPOBENEHUE TaHHOT'O UCCIIEOBAHUSL.

IIporpammy BEST, B T. 4. IPOTOKOJBI U PYKOBOJICTBO
10 UCITOJTb30BAaHWI0, BHEIPUIIU U MIPEICTABUIN UCCIEI0-
BaTeNsIM B KJIMHMKAX, YYaCTBYIOIIMX B MCCIECIOBAHUM.
B xax moif K1nHuUKe pa3padboTaau U peaau3oBaii cOOCT-
BEHHYIO MPOrpaMMy U MPOTOKOJ, OCHOBAHHbIE Ha MPO-
TOKOJIE M PYKOBOJCTBE IO UCITOJb30BAHUIO MPOTPaMMBbl
BEST. TlepcoHanl oTnejeHUs MEIUIIMHCKONW MHMOpMa-
MU U TUATHOCTUYECKOTO OTACICHUS B KaXK 10 KITMHUKE
o0benMHMIN B KoMaHAy ajis amantupoBaHus ACHJI
K nporpamme BEST, nnockonbky cuctema ACHIJI B pa3-
HBIX KJIMHUKaX OTIMYasach.

CeMuHap, MOCBSIIIEHHBIII BHEAPEHUIO MPOrpamMMbl
BEST, 6611 npoBeneH B mapte 2008 1. [IpomexxyTouHbie
coBelaHus npoBoauIn Banpene uMmae 2008 r. Baenpenue
MporpaMMbl B KaxXKI0W KJIMHUKE 3aBEpUIMJIN B TIEPHO
¢ UIOHS 1o ceHTsI0pb 2008 1.

reynnbl NAALUMEHTOB U AHAJTIU3 JAHHbIX

OlleHUBaJU clenylouiue BpeMEHHbIE MHTEPBaJbL:
ot MoMmeHTa noctyrieHusi B OHII no aktuBamuu mpo-
rpammbl BEST (HaxaTue Ha KOMITbIOTEpe MKOHKU IIPO-
rpammbl BEST), no Hayaja IpoBeaeHUsI HeBPOJOrnyec-
Koro obciaenoBaHus (MOMEHTa, KOTa HEBPOJIOT HaUMHAaJ
OLIEHMBATh COCTOSIHME TMallMeHTa), 10 MOMEHTa IoJyJe-
HUS pe3yIbTaTOB UCCIIeOBAHUS KPOBU (BpEMEHM, KOTIa
pe3ynbTaThl OblM BBeneHbl B ACHIJI), 1o BbITIOJTHEHU S
KT ronoBnoro mosra (mo nHauanma KT-ckanupoBaHuUs:
uHtepBan “door-to-CT”) u Hayaza TPOMOOIUTUYECKON
Tepanuu (10 GOJTIOCHOrO B/B BBEACHUS PEKOMOMHAHT-
HOT'0 TKaHEBOI'0 aKTUBATOpa MJIa3MUHOIeHa: BpeMeHHO
uHtepBan “door-to-needle”). Takxke olieHUBaJU BpeMs
OT MOMEHTA TOSIBJIEHUSI CUMIITOMOB MHCYJIbTa 10 TIOC-
tymieaus B OHII (BpemenHO#T mHTepBan “onset-to-
door”). BpemeHHBIE HaHHBIE OTHOCUTEJILHO Jabopa-
TOPHBIX UCCJIENOBAaHUM, aKTUBALLUU TporpamMMmbl BEST
u npoBeneHuss KT peructpuposanuck B8 ACHJI ¢ ycra-
HOBJICHHBIM BCEMUPHBIM BPEMEHEM.

Jns oueHku sddexTuBHOCTH Tporpammbl BEST
BpPEMEHHBIE WMHTEPBaJbl OT MOMEHTA TOCTYIIJEHUS
B OHII mo pa3numyHBIX 3TAIlOB 00CAEeI0BaHUS U IIPOBE-
JIeHU s B/B TPOMOOJIM3KCA CPABHUBAIU MEXIY TpyNIamMmu
MMaLlMEHTOB, KOTOPLIM MPOBOLUJIN JIEYEHUE N0 U MOCIE
BHeApeHUs1 nporpammbl BEST-G. I'pynny namueHTOB
no BHenpeHust BEST-G coctaBuiun 00JibHbIE, KOTOPHIM
TMPOBOAUIN CUCTEMHBIM TPOMOOJU3UC B TeUEHHUE Toja
0 MHULMALIMU TIpOrpaMMbl (10 IHS, KOTAA B CUCTEMY
ACHJI BHenpunu nporpammy BEST). Ilocne BHempe-
Hust BEST-G B rpyIiny nauyeHTOB BKIIOUYUIN OOJIbHBIX,
KOTOPHIM TOBOAMJIM JieYeHUE B TEUYEHME IEepBOTO rojaa
rocjie MHULMAUM TporpaMMbl. JlaHHBIE AJISI TPYTITbI
MallMeHTOB, KOTOPHIM IMPOBOAMJIN JIeUEHUE J0 BHEApe-
HUS TIPOrpaMMbl, COOMpan PETPOCHEKTUBHO BCKOpPE
rocJjie BHEAPEHUSI U Havyasia paboThl MPOTPaMMBbl, a s
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PUCYHOK 2. BpemMeHHble MHTepBasibi OT MOMEHTa MOCTyNIeHUs naLm-
€eHTa B OTe/IeHUe HeOT/IOXHOM MOMOLLYM [0 NMpoBeAeHUs 06ce[0Ba-
HUS M TPOMBOUTUYECKON Tepanuun. MHTepBasibl BDEMEHU OT MOMEH-
Ta MOCTYM/IEHUS] B OTAE/IEHME HEOTI0KHOM [OMOLUN [0 MONYHEHUS
pe3ynbTaToB KAMHMYECKOro aHaau3a Kposu (KAK), onpepeneHus
npotpom6buHoBoro BpemeHu ([1B)/aKTMBMPOBaHHOIO 4YacTUYHOIo
Tpom6oniacTMHoBoro BpemeHn (AYTB) u B/B UHQY3UMU TKaHEBOro
axKTuBaTopa rniaasmuHoreHa (door-to-needle) 3Ha4yMTe/IbHO COKpPaTH-
JIMCb nocsie BHeApeHus nporpaMmmsl BEST. *p<0,05.

MallMeHTOB, MPOXOAMBIIMX JIeYEHUE TOCJe BHEIPEHUS
BEST-G, manHBle TIOJYYUIM MO OKOHYAHUU IIEPBOTO
roja ucciaenoBaHMsI.

CTATUCTUYECKUIN AHANTU3

CTaTUCTUYECKU I aHAJIU3 ObLJI BBITOJHEH C UCTIOJIb30-
BaHHMEM IIporpaMMHOTO obecnieueHus Statistical Package
for the Social Sciences (SPSS 15,0; SPSS, Chicago, IL).
KareropuanbHblie mepeMeHHbIe aHAJIU3UPOBAJIU C TIOMO-
b0 KPUTEPUS XU-KBaApPAT, a HEMpPepbIBHbIE MEPEMEH-
Hble — C ITOMOIIBIO 7-TeCTa IJIs1 HE3aBUCUMBbIX BHIOOPOK.
B3anMOCBSI3U MeXay BpeMEHHBIM WHTepBajioM “door-
to-needle” m IOpyruMu IIepeMEeHHBIMU, CBSI3aHHBIMU
C BPeMEHHBIMM MHTEpBaJIaMU (B T. 4. BPpeMEHHBIM UHTEP-
BaJioM “onset-to-door”) mpoaHaau3upPOBaIN C TIOMOIIBIO
tecta [lupcona. MHOXeCTBEHHBI TMHEMHBINA perpeccu-
OHHBIIi aHAJIU3 UCIIOJb30BAJIM 1151 OLEHKM HE3aBUCUMBbIX
npeIukKTopoB MHTepBaja “door-to-needle”. 3HayeHUS
pu p<0,05 cuyuTanu CTAaTUCTUYECKU 3HAYMMbBIMU.

B PE3YJIbTATbI

YUCO NALMUEHTOB, KOTOPbIM NPOBOAUTU
CUCTEMHbIMA TPOMBOJIU3UC

Mexny TpyIIlaMy ITalIMEHTOB He OBIJIO pa3Induil
0 TI0JTY U BO3pacTy. B TeueHue nmepuoma vccienoBaHus
B o01Iel ciaoXHocTU 15 713 mauueHToB ObLIM TOCIUTA-
JU3upoBaHbl B KIMHUKY yepe3 OHII o nmoBony uepe6-
poBacKyJasapHbIX 3a0oneBanuii (kogbi MKB G45, G46,
163, 164, 160 wiu 161). Jloast MallMEHTOB ¢ UIIEMUYECKUM
wHCyIbTOM cocTaBuia 71,5% (5798 u3 8103) Bcex 00ib-
HBIX, TTOCTYTIIUBIINX B T€YEHHE TOA 10 BHEAPEHUS TIPO-
rpammbl BEST, n 71,0% (5404 u3 7610) — B TeyeHue roaa
rnocjie peanusanuu nporpaMmbl. CTaTUCTUUYECKM 3HA-

YUMBIX Pa3JIMUUii B OOIIIEM YMCTIE TTAllUEHTOB C MHCYJIb-
TOM MEXIy NOBYMSI TlepuolaMu HaOIIOAeHUN He ObLIO
(p=0,453). Tem He MeHee TIOCJIE peaJln3aluy IPOTPaMMBbI
BEST nonsi malMeHTOB C MINEMWYECKUM HHCYJIBTOM,
KOTOPBIM IMPOBOAMJIN CUCTEMHBI TPOMOOJIU3UC, BO3POC-
na ¢ 3,4% (199 u3 5798) mo 5,8% (312 u3 5404) (p<0,001).

UHTEPBAJ1bl BPEMEHU OT MOMEHTA NOCTYNJIEHUA
B OHN A0 NPOBEAEHUA OBCJIEAOBAHUA, TIEHEHUA
U nucxoa

BpemeHHble MHTepBajibl “onset-to-door” mocie BHeA-
penus nporpammbl BEST He pa3nuyanuch MeXIy TPyI-
mamu: 62,0+35,9 MUHYTBI — 0 BHEAPEHMST MPOTrpaMMBbl
BEST-G u 67,3£38,6 MUHYTBI — IIOCJIE €€ BHEIPEHUS
(p=0,120). BpeMeHHbBIe MHTEpBajJbl OT MOMEHTa IOC-
TYIJICHWS O TPOBENEHUST HEBPOJOTMYECKOro obcie-
NIOBaHUS TakXe ObIIM IMPaKTUYECKU OAMHAKOBBIMU
(14,2+16 munyt no BEST-G un 12,2£16,8 MUHYTBI TTOCTIE
BEST-G, p=0,262). OnHako TocJjie BHeAPEHUS Mporpam-
Mbl BEST cokpaTuaoCch BpeMsi OT MOMEHTA MOCTYTLICH U ST
B OHII no mpoBeneHM st pa3TMUHBIX 3TAITOB 00CIeIOBAH U ST
u neyeHus (puc. 2). Bpems no seimonnenus KT cokpaTtu-
snocbc24,7+18,2 10 17,0£13,9 munyThI (p<0,001). CpennHue
WHTEPBaJbl BpEMEHU J10 MOJTYUYEHU s Pe3yIbTaTOB KIUHU-
YeCKOIr'o aHaJin3a KpOBU U OMpeAesieHUs] MPpOTPOMOMHO-
BOTO BPEMEHU MJIM aKTUBUPOBAHHOTO YaCTUYHOT'O TPOM-
6OMIACTMHOBOI'O BpeMEHU COKPATUJIMCh Ha 5,6 MUHYTHI
(¢ 32,2%19,5 10 26,6%+19,2 MunyTsi; p<0,001) 1 26,8 MuHy-
ol (¢ 66,5£68,9 mo 39,7+25,7 munyrsr; p<0,001) coot-
BeTcTBeHHO. MHTepBan “door-to-needle” cokpatuics
¢ 71,7433,6 10 56,6+26,9 munyTh (p<0,001). BpeMeHHOIT
nHTepBaa “onset-to-needle” cokpaTujcs He3HAYUTEb-
HO — Ha 9,8 MuHyTH (¢ 133,6%39,6 mo 123,84+42,2 muny-
To1, p=0,009).

®DAKTOPbI, ACCOLULMUMPOBAHHLIE C BPEMEHHBIMMU
WUHTEPBAJIAMU

Pesynbrarbl 01HO(MAKTOPHOTO M MHOroakKTOPHOTO
aHAJIM30B TIPOJEMOHCTPUPOBAIN, YTO (HaKT BHEAPEHUS
nporpammbl BEST (5= -14,067; cranmapTHast omnoKa
[COIII]=2,604; p<0,001) 1 BpeMeHHOIT MHTEPBAT “Onset-
to-door” (= -0,210; COLL=0,034; p<0,001) ObL11 3HAYU-
MbIMU (DaKTOpaMU, aCCOIIMMPOBAHHBIMU C UHTEPBAJIOM
“door-to-needle”. CymiecTBoBaja obpaTHasl CBI3b MEXIY
nHTepBatamMu “onset-to-door” u “door-to-needle”, mos-
BOJISTIIONIAST TIPEATIONOXUTb, YTO OTCPOUKA IPOBEIECHUS
o0cenoBaHUsS M JIEYEHUs] XapaKTepHBI MJISI MallMeH-
ToB, npubsiBIiux B OHII Bckope mocie mosBiIeHUS
CUMIITOMOB MHCYJbTa. DTa 3a7epXKa BPeMEHM COKpa-
TUJIaCh Mocje BHeapeHus: nporpammbl BEST (puc. 3).
OpHako MexXay MHTepBajoM “onset-to-door” um Bpeme-
HEeM IO TIOJTyYeHUSI Pe3yIbTaTOB UCCIENOBaHUS KPOBU
(r= -0,050, p=0,258), ompeneneHusI TpOTPOMONHOBOTO
BpPeMEHU/aKTUBUPOBAHHOTO YaCTUYHOTO TpoMOoIIac-
tuHoBoro BpemeHu (r=0,000, p=0,993) u BbINOTHEHUS
KT (r=0,010, p=0,882) B3auMOCBsI31 HE BbISIBUJIU.

KITMHUYECKHUE UCXOAbI
HcxonHass oleHKa TO IIKaJie TIXECTU HMHCYJIb-
Ta HanumoHanbHBIX WHCTUTYTOB 3IpaBOOXpaHe-
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PucyHoK 3. B3anmMmocBsi3b MexXay uHTepBaaamm “onset-to-door” n “door-to-needle” go (A) n nocne (b) peannsauymmu nporpammsl BEST. JlnHum
AEMOHCTPUPYIOT Hainymne 06paTHON 3aBUCUMOCTHU MEXAY 3TUMM MokalaTensimu. 9Ta obpaTHas CBS3b y/yqlumaach nocae peanm3almu npo-

rpammbl BEST.

Jlo BEST-G

(N=178) 19,1

Mocne BEST-G
(N=300)

22,3
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PucyHokK 4. OueHka no MLUP [o v nocne peanndauymm nporpammbsl BEST. B oyeHke no MLLP He 6bi710 CTaTUCTUYECKU 3HaYUMbIX Pa3INYUA.

Huss (NIHSS) He pasznauuanach Mexay HaldeHTaMu
nByx rpymi: 13,6+6,6 6anna no nposeneHus BEST-G
u 12,7£6,5 6anna nmocne BHeapenuss BEST-G (p=0,128).
JaHHble 006 OlleHKE MO MOAMGUIIMPOBAHHON IIKaJe
Pankuna (MU P) uepes 3 Mecsitia Ob1J1M TOCTYTTHBI 151
191 mauueHTa B rpymnmne n0 BHenpeHuss BEST-G (96,0%)
u 302 manMeHTOB B IpyIllie IOoCJe peaju3alluy Ipo-

rpaMmmbl BEST-G (96,8%). Jojst mauueHTOB ¢ 0yaro-
MpUSATHBIM ucxoaoM (oneHka mo MIIP 0 unu 1 6ann)
He pasnuyanach (39,9% — no BEST-G u 45,5% — nocie
BEST-G, p=0,230; puc. 4). Kpome Toro, He oOHapy-
KWW pa3siuduil B YPOBHE JIETAJbHOCTUA MEXIY 00eu-
Mu rpynnaMu nauueHToB (15,2% no BEST-G u 14,6%
nocie BEST-G, p=0,870).
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B OBCYHIAEHUE

B mpoBeaeHHOM McClIeOBAaHUY TTOKA3aJH, YTO CUCTE-
Ma OoKa3zaHus ITOMOIIHU ITPU MHCYIbTe Ha ocHoBe ACHJI
(nporpamMma BEST) MoxXeT ObITh YCHELIHO peain30Ba-
Ha B pa3jIMUHbIX KJIUHUKaX. BHeapeHue mporpaMmbl
BEST mpuBeio K COKpallleHWI0 BPEMEHHBIX WHTEp-
BaJioB 1m0 BbimosHeHWss KT u TonydeHUsT pesyibra-
TOB HUccienoBaHuil kpou. MuTepBan “door-to-needle”
COKpaTuJcs Ha 15 MUHYT (CHUKeHUE 3aAePpKKU I10 Bpe-
MEHU B cTanuoHape Ha 21%). [Tocie peanusauuu mpo-
rpamMMbl BEST noss mauuMeHTOB, KOTOPbIM MPOBOAUIN
CHCTEMHBIN TpoMboIu3uc, yBeauuuaach Ha 70,5%, 4To
YaCTUYHO MOXHO OOBSICHUTH YMEHbIIIEHUEM 3a/1ePXKKHU
B CTaIlMOHAape.

I[IpoTokoNbl OKa3aHWsS TIOMOIIM TIPU MHCYJIbTE,
HUCTOJB3YIOIIMECs 1JIs1 COKpAIleHWsI BPEMEHHBIX 3ajep-
K€K B cTallMoHape, TpeOyloT ydyacTusi OOJIbIIUX Yesio-
BEYECKMX PECYpCOB, BKJIIOYasi HEBPOJIOTOB, Bpaueit
OHII, panuoyioroB, MEAUIIMHCKUX CECTep, JaOOpaHTOB
NIl TIPOBENIEHUSI UCCIeNOBAHUN KPOBU U BBITTOJTHEHUS
KT, a Takke amMMHUCTPAaTUBHBINA IepPCOHAN. XOPOIIO
OpraHu30BaHHBINI KOMaHAHBIN MOAX0OA MMeEeT OOJbIIoe
3HaYeHMe JJis1 peanusaluu GyHKIIMOHATbHO aKTUBHO-
ro IIPOTOKOJIa OKa3aHWs IIOMOIIM TpH MHCyabTe [12].
Kpome Toro, nnst 3cddeKTUBHOrO JieueHUs OOJIbHBIX
WHCYJIBTOM OOJIbIIOe 3HAUYeHHWe TPUOOPETaIoOT Cleay-
omue daxTopel: (1) paHHee BBIIBICHUE KaHIMIATOB
IUJISI IPOBECHUST TPOMOOIM3HUCA U aKTUBALIMSI TIPOTpaM-
MBI JICUEHMsI MHCYJbTa; (2) OolepaTUBHOE OIIOBEILCHUE
U OTBET COTPYIHUKOB, OTBETCTBEHHBIX 3a BBITTOJIHEHUE
HasHauyeHM; (3) ObICTPBIC M TOUHbIC HA3HAYEHU S Bpaua;
(4) coBpeMeHHBIE TIPOTOKOJBI JICUEHU ST, KOTOPbhIE TOJIXK-
HBI OBITB JIETKO TOCTYITHBI ¥ (hDOPMaJIM30BaHbBI IJIs1 O3HA-
KOMJIEHM I YYaCTBYIOIIMX B OKa3aHUHW MOMOIIU COTPY/I-
HMKOB; (5) XypHaJbl KOHTPOJISI BpEMEeHU 1JISI MOHUTO-
puHra. TakuM obpasom, ucrnoiabzoBaHue ACHJI moxeTt
OBITh XOPOIIIMM METOJIOM TOBBIIICHUS 3(DHEKTUBHOCTU
JIeyeHU T 0OJbHBIX MHCYJIBTOM.

ITo cpaBHEHUIO € TPAAUIIMOHHBIMHU TTOIXOIAMU K Jiede-
HUIO OOJILHBIX MHCYJIBTOM (C UCITOJIb30BaHUEM TeJle(DOH-
Hoit cBs13u) cuctemMa ACHJI umeet psinm mperMMyIecTB.
B nmporpamme BEST akTuBauus CHUCTEMbl OKa3aHUs
MOMOIIY MTPU MHCYJIBTE TOCTATOUYHO MPOCTA, MOCKOJbKY
MocJie HaXkaTusl UKOHKY Ha KOMTTbIOTepe BECh COOTBETCT-
BYIOIIMI TIepCOHAJ ToJy4yaeT MHGOpMaluio O KaH-
ouaaTe Ha TMpoBeJAeHUE TPOMOOIMTUYECKON Tepamnuu
B MOMEHT akKTuBallMMU. TakuM oOpa3oM, ObIIU obecre-
YeHbI OBICTPOE U MHOXECTBEHHOE OIMOBEIeHUEe U ObICT-
pbIil OTBET CO CTOPOHBI COOTBETCTBYIOIINX COTPYIHU-
KOB, YYaCTBYIOUIMX B IPOBEICHUMN TPOMOOJIUTUYECKOMN
tepanuu. Cuctema BEST pemiaet npo6iaemMy nHOOPMHU-
POBaHUS U B3aMMOAEHCTBUS MEXIY MEPCOHAIIOM pas3-
JIMYHBIX OTAEJEHU I U TO3BOJISIET BpauaM U MelcecTpaM
MPOBOAUTHL OOJIbIIE BPEMEHU Y TMOCTEAM OOJBHOTO.
Ucnonbs3oBanue cuctembl ACHJI Tak:ke roJyie3Ho ajist
nojjiepXkaHusl JOJKHOTO KayecTBa OKa3aHUS Melu-
nuHcKoi momomu [13, 14]. IIporpamma BEST Moxet
cnoco0cTBOBaThL obecrneueHuto OO0JbHBIX WHCYJIbTOM
CTaHAAPTHON MOMOIIBIO TTYTeM BKJIIOYEHUSI B CUCTEMY

3apaHee OIpele/IeHHOro IjlaHa Ha3HaYeHWil, Hayy-
HO-J0Ka3aHHBIX MMPOTOKOJIOB JIeYeHUSI U PYKOBOACTBA
no nedeHuio. B mporpamme BEST 6bl1 oOecmiedeH TOU-
HBIM ¥ OBICTPBIM BBOJ IJIaHA Ha3HAY€HUI, a C IPOTO-
KOJIaMU MOXHO OBIJIO JIETKO O3HAKOMUTBCS B pPEeXUME
on-line. I KOHTPOJISI 32 KAUECTBOM B KOMIIbIOTEPHOM
cepBepe aBTOMAaTUYECKM MPOMCXOAMJA PErucTpalius
BpPEMEHHBIX ITOKa3aTesieil. DT 0COOEHHOCTH IMTPOoTrpaM-
MBI, OCHOBaHHOI Ha wucrnoab3oBanuu ACHJI, moryrt
OBITH TMOJIE3HBI IJISI COKpallleHUs 3aJepXeK Mpu OKa-
3aHUM TIOMOIIM B CTallMOHAPEe W MOBBILIEHUST KayecT-
Ba MEIMIIMHCKOI MOMOIIM HapsiAy ¢ MOHUTOPUHIOM,
00paTHO CBSI3bIO, HATMUYUEM 00pa3oBaTeIbHOrO (hak-
TOpa IJIsl MeArepcoHana.

B mpeabiaymux ucciemoBaHUSAX OBIJIO TOKa3aHO
Hajauuyue oOpaTHOM CBSI3U MEXAy MHTepBajlaMu “onset-
to-door” u “door-to-needle” [16, 17]. XoTsa 2Ta CBSA3b
MOXET OBbIThb OTYACTU OOYyCJIOBJIEHAa TeM, 4TO B CTa-
TUCTUYECKMI aHaAJIM3 BKJIIOYAJIM TMAllMEHTOB, IOCTY-
MUBIIMX B CTAllMOHAp B MO3MHME CPOKM OT MOMEHTA
MOSIBJICHUSI CUMIITOMOB MHCYJIbTa, a TaKXe TOJbKO
TeX MallMeHTOB, Y KOTOPbIX OblI KOPOTKMUiI1 BpeMeHHOI
uHTepBan “door-to-needle”. Takas cBsSI3b TaKKe MOXET
OBITHh OOyCJIOBJIEHA AEMCTBUSIMU Bpadyeil. B cBs3U ¢ TeM,
YTO YCTAHOBJIEHHBIII CPOK Uil B/B BBEACHUS TKaHe-
BOTO aKTHBaTopa IJJa3MUHOTEeHa COCTaBIsieT 3 yaca
OT MOMEHTA IMOSIBJIEHUSI CUMIITOMOB WHCYJbTa, Bpauu
OrpaHUYEeHBI BO BpEMEHM ITPU JICYEHN U TTAIIUeHTOB, TTOC-
tynuBmux B OHII nmo3xe ykazanHoro cpoka. OgHako
Mpu TMOCTYIJIGHUM TMallMeHTOB BCKOpE TMocje pa3Bu-
TUSI CUMIITOMOB MHCYJIbTa OIpaHUUYEHUSI BO BPEMEHU
MpY Ha3HAUYEHUU JICUCHUSI HE TaK 3HAYMUTEIbHBI. DTO
HCCIeIOBaHMe TaKKe MoKa3ajao, YTO MHTepBaJl “onset-
to-door” oTpuuaTeJIbHO KOpPPEIUPYEeT C BPEMEHHBIM
uHtepBajoM “door-to-needle”. OmHako oOpaTHas
CBSI3b Oblia ocyiabjieHa TocJie BHEAPEHUSI CUCTEMBbI,
ocHoBaHHO# Ha ACHIJI. DToT dakT MO3BOJSET Ipel-
MOJIOKUTh, uTOo cucteMa ACHIJI mo3BosisieT mpemoT-
BpaTUTh OTPUIIATEJIbHOE BJIUSTHUE NEWCTBUI Bpaueit
U TIOMOraeT O0ecmneYuTb TOocenoBaTeIbHOe, Helpe-
PBIBHOE OKa3aHWe HEOTIOXHOI MOMOIIIH.

B ornnuume ot BpeMeHHOro uHTepBaysa “door-to-
needle” MHTEpBaJbl OT MOMEHTA MOCTYIIJIEHUS Mallu-
edita B OHII po BeimosHeHusi KT u moayuyeHus
pe3yabTaToOB UCCIENOBAHU T KPOBU HE KOPPEJIUPOBAIHN
¢ uHTepBaJoM “onset-to-door”, 4To IMO3BOISIET IIpel-
MOJIOKUTh HaJIMUKMe MOBEIeHYECKUX PAa3TNINN MEX Y
BpayaMu M JabopaHTaMM. XOTS MOBeIeHUE Bpadyel
onpenenseTcs KJIMHUYECKO HeobxommmocTbhio [1§],
rnmoBefeHue J1abOpaHTOB, BEPOSITHO, Oojiee 3aBUCHUT
OT CHCTeMBl M TIpoToKoJsia. [loaToMy I mOCTHKe-
HUS MaKCUMaJIbHOTO COKpallleHWs BpeMEHU 3aJepxK-
KW MOTYT OBITh HEOOXOOMMBI pa3M4YHble CTpaTeruu,
3aBHUCSAIINE OT AecTBUI TepcoHana [15].

YinydiieHue KavyecTBa OKa3aHUs MeEIMIIMHCKOM
IMOMOIIIM, KaK 1IeJIb, 3aKJI0YaeTCsl B YJIYUIIEHUU UCXO-
na 3aboneBaHusi. OOOOILIEHHBINM aHaIW3 TMOKasaln,
4T0 3G GEKTUBHOCThL BHYTPUBEHHOTO TPOMOOIM3UCA
B OTHOIIEHWHM YJYYIIEHUs HCXOda 3aBUCUT OT Bpe-
MeHM [2]. B cBSI3M ¢ 3TUM coOKpallleHue 3aJepxKKu
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OKa3aHHWsI MOMOIIM B YCJIOBUSIX CTallMOHapa MO3BOJUT
VIYYIIUTh UCXON y TAallMEHTOB C MHCYJIbTOM. OmHaKoO
MPOJIEMOHCTPUPOBAHHOE YCKOpEHME Havaja JIeYeHUs
npuMepHo Ha 10 MUHYT IpU peaar3alluyd Halleil Mmpo-
rpaMMbl HE 0Ka3ajio BAUSHUS Ha yJIy4ylIEHUE UCXOMOB.
DToMy (haKTy eCTb HECKOJIbKO 00bsICHEHU 1. Bo-TiepBbIX,
cokpaleHue Ha 10 MUHYT, T. €. COKpallleHue MHTepBaia
BpeMeHM Ha 7,3%, MOTJIO OBITH HETOCTATOYHBIM IJIsI
KJIMHUYECKU OYEBUTHOTO yayulleHus. Bo-BTopbix, Ipu
TPaAUIIMOHHOM aHajiu3€ UCXOJO0B MOXHO TPOMYCTUTH
eJie YJIOBUMble U3MEHEHUSI KJIUHUYECKOTO YJIYyUllleHUs,
CBSI3aHHOTO C KOHOMMe# BpeMeHnu Ha 7,3%. U mocien-
Hee, B IM3aiiHe HACTOSILIEro McciaedoBaHUsS He Oblia
MpeaycMoTpeHa olieHKa 3(@dEKTUBHOCTA TPOrpamMMbl
BEST B OTHOIIEHU U YAYYIICHUS KIMHNIECKUX UCXOO0B
U, BOBMOXHO, UCCliefoBaHNEe OblJIO HEAOCTATOYHO MOILII-
HBIM JUJ151 OTIpeNiesIieH st KIMHUYecKoi 3 HEKTUBHOCTH.

IIpoBeneHHOE ucciieqoOBaHUE UMEET HECKOJBKO Orpa-
HUYEeHM . BOJBIIMHCTBO y4acTBYIOIIUX LIEHTPOB SIBJISI-
JIUCh YYEOHBIMU KJIMHUKAMU U OBbIJIM OCHAIIEHBI CeTe-
BbIMU KOMITbIOTEPU3OBAHHBIMU CUCTEeMaMu. B cBs3U
C 3TUM TeHEepaJiM3yeMOCTb HAIllMX PE3YyJbTaTOB MOXET
ObITh orpaHuyeHa. OQHAKO MOCKOJbKY YHUCIO KJIWHUK
C aBTOMATU3MPOBAHHOW CUCTEMOW CBS3U BO3pacCTaAET
B reoMeTpUUYecKOil mporpeccun [16—18], B 6nuxkaiiiem
OynyuieM oxupaercsl 0ojee IIMPOKOE MCIOJb30BaHUE
cucreMbl ACHJI. B mporpammy BEST He BKIIOUMIN
CHCTEMY TOMOILIM TPU WHCYJbTE Ha JOTOCIUTaJTIbHOM
aTamne. DTOT HaKT MOXET OOBSICHUTDH HAJIMUUE CXOIHbBIX
BPEMEHHBIX WHTEPBAJOB A0 MPOBEAEHUS HEBPOJIOTHU-
yecKoro oocyienoBaHus B rpynnax go BEST-G u nocie
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Allison

KOMMEHTAPUM

TpomGonu3uc Mpu MIIEMUYECKOM HWHCYJIbTE SIBJISI-
eTcss Haubosiee 3(hGEeKTUBHON MeTOAMKON perepdy-
3MOHHOW Tepanmuu B OCTPOM Iepuoae 3aboJieBaHUS
[1]. besonacHoCcTh 1 3 (PEKTUBHOCTH TPOMOOIUTUYUEC-
koit Tepanuu (TJIT) HanpsiMylo cBsi3aHa C BpeMEHEM,
MpolIenIIuM OT Havyaja 3abojieBaHus 10 Hayaja BBe-
NeHUs TKaHEeBOI'o aKTWBAaTOpa IJa3MMHOTeHa, OTHO-
IeHWe MaHCOB OJIATOTIPUSITHOTO UCX0IA TeM MEHbIIIe,
yeM OOJibllle BPEMEHM TIPOIIJIO OT Hayajga WHCYJIbTa
[2]. CyliecTBYIOT TpU OCHOBHBLIX HampaBJACHUS IS
yMEHbILIeHUsI BPEMEHHBIX 3alepKeK MpU MPOBEACHUU
TJIT: ynyuimeHue MHOOPMUPOBAHHOCTU HACEJICHUS
0 CUMIITOMAaX MHCYJIbTa, UTO MIPUBEICT K OoJiee paHHei
0o0paliaeMoCcTH 3a MEAUIIMHCKON MTOMOIIIbIO, YMEHbIIIe-
HUe 3aJiepXKeK Ha JOTOCIUTAJIbLHOM 3Tale, CBI3aHHBIX
¢ paboOTOI1 CKOPOIl MOMOIIM, a TaKKe yIydllleHHe Oopra-
HU3aLUU TpUeMa U SKCTPEHHOTO 00caeq0BaHM S Mallu-
€HTOB C MHCYJbTOM B CTallMOHape, YTO BbIpaxkaeTcs
B COKpaIlleHU U Meproa BpEMEHU “OT ABEPU J0 UTJIbI”,
T. €. OT MOCTYIJIEHU S B CTAllMOHAD O HavyaJja npoBee-
HUS TpoMbonu3uca [3, 4].

Kak mokasbiBaeT OMBIT pabOTHl  CHEMUATU3UPO-
BaHHBIX MHCYJBTHBIX OTAEACHUI [5], BHEApeHUE psiaa
OpraHu3alMOHHbBIX AaCMEeKTOB, CBSI3AHHBIX C MaKCH-
MaJbHO OBICTPHIM BBIMOJHEHUEM JIUATHOCTUYECKUX
npouenyp (KT, maGopaTopHbBIX METOAOB, OCMOTpa
HEBPOJIOTOM), TIO3BOJISIET YBEJIUYUTH YaCTOTY BBITTOJI-
HEHUS Tpolenyp TpoMOoau3uca 1 yMEHbIIUTh TTOKa-
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B pa6ote J.H. Heo u coaBT. mpeanpuHsTa MOMbBIT-
Ka JaJbHEWIIero YCOBEPIIEHCTBOBAHUS CHUCTEMBI
OKa3aHMUs MEIMIIMHCKOM TOMOIIM C MCITOJbh30BaHU-
€M COBPEMEHHBIX WHGOPMAIMOHHBIX TEXHOJOTHIA.
B psnge yHuBepCcUTETCKMX KJIMHHUK OblJla BHeIpeHa
aBTOMATU3MpPOBaHHAsl CUCTeMa Ha3HauyeHUS JICYEHU s
(ACHJI), no3Boasitomasi B 2JIeKTPOHHOM BUJle OBICTPO
Ha3HavYaTh HEOOXOMMMBbIE 0OCIEIOBAHUS U JICUCHHE.

AHaJIN3 pe3yIbTaTOB UCCAENOBAHM S BBISIBUJI COKpaIIle-
HUE BPEMEHU OT MOMEHTA MPUOBITHUS B OTIAEIEHNE HEOT-
noxHoit momomu (OHII) no BeimonHenust KT, mony-
YeHUsl Pe3yJbTaTOB aHaJM30B KPOBU WM OMNpeAesieHUs
MPOTPOMOMHOBOTO BpeMeHU Ha 7,7, 5,6 u 26,8 MUHYTHI
cooTBeTcTBeHHO (p<0,001). Bpemsi oT MomeHTa moc-
tymiaeHuss B OHIlI mo mpoBemeHuss BHYTPUBEHHOTO
CHCTEMHOTO TpoMOoamM3uca cokparuiaoch ¢ 71,7+33,6
oo 56,6+26,9 munytel (p<0,001).bnaromapst BHeIpeH-
Hoit ACHIJI, 4yucio maiMeHTOB, KOTOPbIM ObIJ MpoBe-
JIeH TpoMmboau3suc, Bo3pocio ¢ 3,4 mo 5,8% (p<0,001).
Buenpenue ACHJI tak>ke mpuBesio K yJIy4lIeHuo oopat-
HOIf CBSI3U MEXIY BpeMEHHBIMUY MHTEpBaJlaMy “OT Hava-
Jla 3a0o0eBaHMs 10 nOBepu” (onset-to-door) m “oT ABepu
1o uribl” (door-to-needle).

Taxkum o6pa3om, BHenpeHue cucteMbl ACHJI Harsia-
HO NIPOJIEMOHCTPUPOBAJIO €€ MPEeUMYIIeCTBa B PaKTU-
YeCKOM HMCTIOJIb30BAaHUHU, UTO BhIPaXajJoCh B COKpalle-
HUU psija BaXXHBIX BPEMEHHBIX TapaMeTpoOB, MPSIMO
CBSI3aHHBIX C 0e30macHOCTbhI0 U 3G (PEKTUBHOCTHIO
TPOMOOJUTUYECKON Tepanuu. Mcrmoab3oBaHue Moa00-
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HBIX aBTOMAaTM3MPOBAHHBIX CHUCTEM TO3BOJISIET M30e- SIBJSIETCS CUCTEMON MOAAEPXKKU MPUHSATUS pelIeHU
XaTh OIMOOK B aJropuTMe OOCJIeNOBaHUS, a TakKXe C BO3MOXHOCTBHIO OOpaTHOW CBSI3M M KOHTPOJISI U B
VBEJIUYUTL YUCJIO OOJBHBIX, KOTOPHIM BBITIOJHSETCS HajbHeHIIeM cTaHEeT HEeOOXOAMMBIM KOMITOHEHTOM
TpoMmbonuiuc. PazpaboTranHas mporpaMma, IO CYTH, TOJHOCTBIO 3JIEKTPOHHOTO TOCIIMTAS.
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