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Preventing complications in patients with a high risk of critical condition developing and fatal outcome is one
of the most poignant problems of modern health care. The main cause of death in the world is the diseases like
infection, trauma and various nutritional disorders. The article presents a survey of literature offering various
solutions that prevent the development of life-threatening conditions. It was proved that signs of clinical deterio-
ration of patient’s condition appear more than eight hours before the development of a critical condition, which
allows the necessary correction of therapy to be provided on time. According to the data provided, the most ef-
fective preventive measures are the system of checklists and early recognition of patients’ clinical deterioration.
When using a checklist system, it is worth using mnemonic rules that reflect sequences of diagnostic search or
therapy. When introducing early prevention systems into clinical practice, thorough attention should be paid to
vital signs and behavioral disorders assessment. The most specific and sensitive signs that might indicate a high
risk of developing a critical condition are heart rate and respiratory rate. The key element for effective use of
early prevention systems is not only timely identification of clinical deterioration signs, but also a standardization
of actions of healthcare personnel in case of complications, which was represented by the SBAR system (Situa-
tion - Background - Assessment - Recommendation).

Keywords: complication; life-threatening states; patient of high risk; check-list; early warning of clinical deterioration.
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MpepoTBpalleHne OCNOXHEHMI Y MALMEHTOB C BbICOKUM PUCKOM Pa3BUTUS KPUTUYECKUX COCTOSIHUIA U NeTanbHOro
ucxona npepcrasnset coboi ogHy M3 Haubonee akTyanbHbiX NpobAeM COBPEMEHHOro 3apaBooxpaHeHus. OCHOBHOW
NPUYMHON NeTanbHbIX UCXOL0B B MUpPE CNYXaT Takue 3aboneBaHus, Kak UHPeKLMUs, TpaBMa M pasMYHble pacCcTpPoMCTBa
nuTaHus. B ctatbe npeacTtaBneH 0630p NMTEpaTypbl, NpeanaralowWweil passindHblie BapuaHTbl PeLleHUs, MO3BONSLME
npeaoTBPaTUTL Pa3BUTUE KM3HEYTPOXKALWMX COCTOSHUMA. [JoKa3aHo, YTO NMPU3HAKMU KIMHUYECKOTO YXYALEHUS COCTOS-
HWUSA MauMeHTa BO3HMKAOT 6osee YeM 3a BOCEMb YaCOB L0 Pa3BUTUS KPUTUUECKOrO COCTOSHUS, YTO LaeT BO3MOXHOCTb
npoBecTn HeobxoamMMyr Koppekuuio Tepanun. CornacHo NpeacTaBfieHHbIM AaHHbIM Hanbonee 3pdeKTUBHBIMU MepamMu
NPOMUNAKTUKN ABASIOTCS CUCTEMbl YEK-TUCTOB M PAHHEr0 Pacrno3HaBaHUA KJIMHUYECKOTO YXYAWEHUS COCTOSHUS Nauu-
eHTOoB. lpu MCNoNb30BaHUKU CUCTEMBI YEK-TUCTOB LenecoobpasHo NpUAEpPXKUBATLCS MHEMOHUYECKMX MPaBUA, OTpaXxato-
WMX NOC/IeA0BATENbHOCTb AMATHOCTUYECKOTO MOUCKA UK Tepanuu. MNpu BHEAPEHUU B KIUHUYECKYIO NPAKTUKY CUCTEM
paHHero npeanynpexaeHus KJAMHUYECKOro yXyAlWeHus ocoboe BHUMaHME AO0MKHO ObiTb YAENEeHO OLEHKe rnokasaTenen
BUTaNbHbIX QYHKLMIA M paccTpOMCTB noBeneHus. Hanbonee cneumduyuHble U 4YyBCTBUTENbHbIE MPU3HAKKU, CBUAETENb-
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CTBYIOWME O BbICOKOM PUCKE PA3BUTUS KPUTMUECKOrO COCTOSHMSA, — 3TO 4acTOTa CepAeYHbIX COKpaLLeHWi M yacToTa
AbixaHua. Knwoveoi aneMeHT 3dPeKTUBHOCTM NPUMEHEHUS CUCTEM paHHEro npeaynpexaeHus 3akyaeTcs He TONbKO
B CBOEBPEMEHHOM BbISIBIEHUN MPU3HAKOB KJIMHUYECKOrO YXYALEHUS, HO U B CTaHAAPTU3aLMM AeWCTBUIA MeAULMHCKOro
nepcoHana B Cnyyae pa3BUTUS OC/IOXKHEHMUI, KOTOpag peanu3oBaHa B cucteme SBAR (cuTyauus — GOH - oueHKa - peko-

MeHaaums).

KntoueBbie cnoBa: 0C/IOXHEHME; XU3HEYrpoxawluiee CoOCToAHUE; NALUMEHT BbICOKOro pMCKa,; YeK-INCT, paHHEE npeanynpex-

AeHNe KINMHUYECKOTo yXyAalleHunsa.

Infectious and somatic diseases, most commonly
the lower respiratory tract infections, gastrointestinal
tract disorders accompanied by diarrhea, meningitis,
and nutrition disorders are responsible for a majority
of deaths worldwide [14, 17].

The first 24 hours after hospitalization are the
most critical, as the patient’s condition can clini-
cally deteriorate and adverse events may occur.
This completely corresponds with the concept of
the “golden hour,” which was proposed in the last
century by R.A. Cowley, a leading expert in the
field of emergency medical care. The lack of re-
sources in the healthcare system and lack of an
efficient system for the dynamic assessment of the
severity of a patient’s condition may lead to a de-
lay in diagnostic or therapeutic interventions dur-
ing those 24 hours. Such a delay is a major risk
factor for mortality in nearly one-third of pediatric
patients [27].

Humans have a natural inclination to make errors
and mistakes, which play a significant role in the
development of an unfavorable outcome. As Seneca
Sr. said: “Errare humanum est, stultum est in errore
perseverare” (“Err is human, but it is stupid to persist
in your mistakes”).

In nearly all cases, mistakes committed by
healthcare workers are not deliberate, and are gen-
erally associated with fatigue, high workload, and
individual characteristics of the patient’s disease
course [43]. It was previously reported that one
in every ten hospitalized patients suffered from
complications associated with the conduct of di-
agnostic and therapeutic interventions in the hos-
pital. This has been described in detail in a con-
cept known as the “double strike,” proposed by the
founder of Russian resuscitation science, Professor
A.P. Zilber [7].

A.L. Akopov et al. (2016) reported that 60% of
medical errors can be corrected with relative ease,
33% are repeated with varying degrees of regularity,
and 7% are fatal [1].

The checklist system and early warning (EW) card
system for clinical deterioration are the two important
systems that are currently in place for the prevention
and early detection of complications.

The first attempts to prevent adverse events in
medicine were made using risk-free systems for ac-
tions, such as piloting aircrafts, handling ships and
trains, or designing high-rise buildings, during which
an error can cost one to more than hundreds of hu-
man lives.

The checklist system, which enables the point-
by-point implementation of simple actions with their
mandatory documentation, was found to be the most
effective. Careful implementation of this system vir-
tually eliminates the possibility of any incorrect ex-
ecution of the performer’s actions and avoids failure.
In addition, strict and regular adherence to the check-
list leads to a clear structuring of the performer’s
actions, significantly reducing the possibility of an
error [5, 6, 21].

When compiling checklists, it is advisable to use
mnemonic rules related to all the components of the
patient’s condition [42]. An example would be the
acronym STABLE, which is used as a mnemonic
for the set of procedures that should be followed to
stabilize the condition of a newborn before transpor-
tation to the ICU and includes the following com-
ponents: S (sugar, glucose) refers to the controlling
of the concentration of blood glucose to maintain
euglycemia; T (temperature, temperature) refers to
the monitoring and maintenance of normothermia;
A (artificial ventilation, artificial/assisted breath-
ing) refers to ensuring adequate gas exchange and
blood oxygenation; B (blood pressure) refers to the
maintenance of optimal cardiac output; L (lab work)
refers to the normalizing of vital biochemical con-
stants; and finally E (emotional support) refers to
the emotional support that should be provided to
the parents [2, 15].

The second variant of the system to prevent com-
plications is the implementation of EW systems for
clinical deterioration in the patient’s condition. This
system enables healthcare workers to recognize the
critical signs of an unfavorable pathological course.
The threat-metric system for the comprehensive mon-
itoring of patient condition by regular evaluation of
vital signs and recording indicators in observation
cards is considered to be most efficient. Periodic
analysis of the observation card enables the timely
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identification of pathological changes, determination
and appropriate correction of therapy, and prevention
of complications.

As a rule of the system, the observation card is
regularly filled by the nursing staff monitoring the
patient. B.L. McKelvie et al. (2016) reported that
the accuracy in filling of the observation card in
the resuscitation and intensive care unit (ICU) of a
multidisciplinary hospital was 89.2%, and is indepen-
dent of the diagnosis, severity of the condition, day
of week, and profile of the ICU. In addition, they
noted that the efficiency of the observation card for
making a decision on changing the patient surveil-
lance was only 52.6% [26].

Furthermore, it has been reported that mainte-
nance of observation cards in pediatric ICUs sig-
nificantly improves treatment outcomes and reduces
the likelihood of deaths [36].

EW systems for clinical deterioration are widely
employed in hospitals [9, 24, 39]. Attempts are pres-
ently being made to apply such systems to neonatal
ICUs [29].

There are various modifications of the EW system
for clinical deterioration in adults (EWS, RRS, etc.)
and in children (PEW, Brighton PEWS, etc.) all over
the world [13, 16, 20, 23, 28, 30].

It should be noted that these tools, which enable
clinicians to quickly identify patients at high risk
of clinical deterioration and prevent the develop-
ment of complications, are of relevant use in ICUs
as well as in specialized departments [11]. Clini-
cal deterioration if not detected in time, can lead
to respiratory failure, circulatory insufficiency, or
shock, which can ultimately cause an emergency
transfer of the patient to the ICU or death under
unfavorable conditions [45].

It should be noted that the signs of clinical de-
terioration in the condition of adult patients do not
appear suddenly. They occur gradually over a period
of several hours before the patient is transferred to
the ICU. This provides the clinicians with an oppor-
tunity to conduct appropriate diagnostic and thera-
peutic interventions [22].

It has been reported that in children, the deviation
of vital signs from reference values is observed 11.5
hours before clinical deterioration [9].

A study conducted by E. Zimlichman et al.
(2012) is noteworthy, as it is dedicated to the pre-
diction of complications in adult patients in spe-
cialized departments prior to ICU admission, where
only two vital signs are assessed: heart rate (HR)
and respiratory rate (RR) [45]. The authors high-
light the high sensitivity and specificity of these
signs, namely an HR <40 and >115 bpm (sensitivity,

82%; specificity, 67%), an RR <8 and >40 (sensi-
tivity, 64%; specificity, 81%), and the combination
of these changes in HR and RR (sensitivity, 55%;
specificity, 94%).

Accordingly, a sufficiently high predictive ability
of deviations in these indicators from reference limits
was established, namely HR >20 per min (sensitivity,
78%,; specificity, 90%), RR >5 per min (sensitivity,
100%; specificity, 64%), and the combination of de-
viations in HR and RR indicators (sensitivity, 78%;
specificity, 94%).

Early detection of clinical deterioration and prompt
initiation or correction of the treatment course allows
for the significant improvement in the treatment out-
come, especially in the case of sepsis, myocardial
infarction, and acute cerebral circulation disorder in
adults [19, 37, 44].

A multicenter study including 23 major medical
centers in Australia and 16 wards of intensive care
at major medical centers in the UK, demonstrated
that the implementation of an EW system allowed
for a significant reduction in mortality in the UK
medical centers. However, the treatment outcomes in
the Australian medical centers were not significantly
affected [25].

A number of authors conducted a meta-analysis of
randomized controlled studies on the implementation
of EW systems for clinical deterioration in adults
questioning the efficiency of implementing such sys-
tems into practice. However, the authors pointed out
that a large, multicenter study is required to obtain
an accurate result [10].

In particular, a multicenter EPOCH study con-
ducted in 21 medical centers across 7 (Belgium,
Canada, Great Britain, Ireland, Italy, New Zealand,
the Netherlands) with a sample size of 1,44,539 pa-
tients aged from 0 to 18 years indicated that the use
of the Bedside PEW scale, a modification of PEW,
was found to have no significant effect on mortality
compared to the traditional observation system; how-
ever, it has been reported that the mortality rate is
relatively low with the implementation of any moni-
toring system [31].

D.R. Prytherch et al. reported regarding the high
prognostic ability of the modified EWS-VIEWS
scale and its significant role in reducing morta-
lity [34].

It should be noted that the effectiveness of
early detection of clinical deterioration predictors
is influenced by the quality of the filling of the
EW card by healthcare workers as well as by the
prompt and appropriate identification of the signs
of clinical deterioration by the staff. A study by
J.A. Petersen (2018) conducted in large Danish
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medical centers for adults, showed that of a total
of 144 cases included in the study, strict compli-
ance with the EW card system was observed in
only 8% cases. The regular frequency of monitor-
ing was not observed in 81% cases, whereas the
on-duty or senior physicians were not informed
about changes in the patient’s condition by nursing
staff in 52% cases. The improper maintenance of
EW cards is most commonly due to lack of staff
and time. There were no statistically significant
intergroup differences in hospital stay duration,
hospitalization rate in the ICU, increased mortal-
ity, the frequency of subsequent deterioration af-
ter the period of 48 hours, and the incidence of
asystole depending on the correctness of filling the
EW cards. However, strict adherence to the prin-
ciples of EWS enabled the quick control of clini-
cal deterioration in patient condition by the staff,
including by young specialists. This ultimately led
to the prevention of fatal outcomes with a high
probability [33]. In a similar study, no benefit was
obtained by reducing the observation interval from
every 12 hours to 8 hours [32].

Despite various evaluations of the efficacy of
EW systems for clinical deterioration, it is evident
that implementation of such systems can lead to a
significant reduction in mortality in countries with
sufficient resources compared to those with lim-
ited healthcare resources. Obviously, other factors
can also affect the difference in hospital mortality
rate. Particularly, the local regulations and policies
of countries with sufficient healthcare resources
include clear indications for hospitalization in pe-
diatric ICUs.

In addition, the quality of medical care in the
ICU is also significantly affected by the profes-
sional characteristics of medical personnel. Teams
of specialists working in the ICU differ in quantita-
tive composition depending on the type of clinic.
However, as a rule, they are represented by doc-
tors, nurses, and support staff [3, 4]. In countries
with limited healthcare resources, there are signifi-
cant problems in the ICU due to the lack of local
regulatory documents, lack of adequate medical
and nursing staff, or insufficiently qualified per-
sonnel [4, 41].

It has been previously reported that the gener-
ally accepted prognostic scales (PRISM, PELOD,
PIM 2) in countries with limited healthcare re-
sources operate well under conditions of third-lev-
el medical organizations. For example, India and
Pakistan have low efficiency in lower-level health
organizations due to the limitations in capabilities of
the latter [35, 38]. Nevertheless, even with limited

resources, strict adherence to the principles of ABC
assessment of vital function can improve treatment
outcomes [41].

The primary purpose of using different options for
the EW system for clinical deterioration in pediatrics
is the identification of high-risk children. Timely in-
tervention in such children can enable the prevention
of further deterioration. Furthermore, more frequent
monitoring, close attention of the nursing staff in-
cluding the organization of an individual nursing
unit, more frequent evaluations by a medical, and
transfer to higher level of medical care or to ICU
from the specialized department can be provided for
such cases of high-risk children.

The team approach is also important when all
team members use the same tools, methods of as-
sessment, and therapy adjustment in response to
a change in the patient’s condition [30]. An ad-
ditional benefit of implementing the EW system
is the improved consistency between team mem-
bers [40].

Despite the proven efficiency of the EW system, it
has a number of disadvantages which warrant discus-
sion. One disadvantage is associated with the differ-
ent modifications adapted for local needs, which has
resulted in an increase in the number of indicators
(from 5 to 36). This volume of input significantly
increases the filling time ultimately complicating the
implementation of the system.

The advantage of the implementation of an EW
system into practice is the early detection of signs
of clinical deterioration and improved treatment out-
comes in pediatrics. In the implementation of an EW
system, possible ambiguous reaction of nurses should
be taken into consideration. The key to successful
implementation of the EW system is timely, regular,
and comprehensive training of medical personnel in
this field. However, disorganized use and completion
of cards are serious obstacles to proper implementa-
tion of the system [30].

The scale of EW monitoring is presented in
main sections, describing the state of vital func-
tions such as blood circulation, respiration, and
behavior. Additional sections include the effective-
ness of nebulizer therapy and vomiting. These five
sections form the basis of the scale. If necessary,
the scale can be supplemented with additional sec-
tions to meet the needs of a particular hospital or
department.

The EW card varies depending on age, namely
0-3 months, 4-11 months, 1-3 years, 46 years,
7—-11 years, 12 years and older. This differentiation
is associated with the different age reference intervals
of vital sign indicators.
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The “Blood Circulation” section includes HR, sys-
tolic and diastolic blood pressure, capillary filling
time, and skin color.

The “Breathing” section includes RR, oxygen
therapy (with an indication of the amount of oxygen
flow), transcutaneous oxygen saturation of hemoglo-
bin, and the presence of respiratory distress (respira-
tory failure), and its degree of severity.

The “Behavior” section notes the impairments in
consciousness, stratified by somnolentia, agitation,
dormancy (lethargy), and lack of response to pain.
Vomiting is noted after surgical intervention and
nebulizer therapy in cases which require it every
15 minutes.

Each of the first three sections is scored at a
maximum of 3 points. A high score is associated with
a higher risk of clinical deterioration. The points are
added, and patient management is determined based
on the total score.

The EW system enables clinicians and staff to
conduct an effective assessment of the state of vital
function and allows for the timely recognition of
the signs of clinical deterioration, particularly under
conditions of minimum resources. One of the main
stages of the system is the standardization of ac-

Instrument of communication of SBAR
MHCTpyMeHT KOMMYyHuMKaumm SBAR

tions of medical personnel in diagnosing a potential
deterioration.

The action plan (standardization of communication
of medical personnel) is implemented in the SBAR
system (Situation — Background (anamnesis) — As-
sessment — Recommendation). This represents a dia-
gram that includes a summary: S) of the situation;
B) nearest history; A) opinion of the situation and
R) proposed actions (Table 1).

A clear structuring of the SBAR decision-
making system enables healthcare staff to timely
identify the problem, understand its causes, and
devise a clear plan of action. Medical aid effi-
ciency can improve with the use of structuring
and algorithms, which has been demonstrated by
P.G. Shnyakin et al. (2017) in the optimization of
diagnosis and treatment of adult patients with acute
cerebrovascular incidents [8]. These optimization
results can also be extrapolated to the field of
urgent pediatrics.

Therefore, the implementation of the checklist
system and EW system for clinical deterioration in
routine practice, with an aim to regularly assess and
monitor the vital functions of patients in all special-
ized departments of the hospital, will allow for the

Table 1 / Tabnuuya 1

System
element / Die-
MCHT CUCTEMBI

Version of a formulation of a problem /
BapuaHTtsl popMyIHpOBKH MPOOIEMBI

— I am (name), a nurse on ward ... /

— I am calling about .../
S
(Situation)

is ..., Early Warning Score is ...) /

orieHko# mo mkane PEW... 6anios]

A [@. U. O], nanaTHast MeacecTpa najarTsl |[...]

51 Xo4y IOMOKUTH 00 HHIMACHTE C HAIUEHTOM |...]

— I am calling because I am concerned that ... (e.g. blood pressure is low/high, pulse is ... temperature

51 coobmaro noromy, 4To s obecnokoeHa [cHmkeHueM YCC, ypennuenneM A/l, MOSBICHHUEM. .. U TIp.,

(Background)

— Their last set of obs were (...) /

— Child (...) was admitted on (... date) with (e.g. respiratory infection) /
BonbHol [...] rocnuTanu3uposas [...] ¢ [...HampuMep, 0OCTPYKTUBHEIM OPOHXHTOM]

— They have had (... operation/procedure/investigation) /
B Emy nposenena [mpouenypa ... aHecTe3us ... oneparus ...|
— Child (...)’s condition has changed in the last (... mins) /

CocTrosiHHEe OONBHOTO [...] HK3MEHHUIIOCH B MOCIEAHHE [...MUHYT)]

IMocnennue nmoxazaHusi BUTAJIBHEIX QYHKIUH COCTaBHIIMN [...]
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Table 1 (continued) / OkoHyaHue mabn. 1

System
element / Die-
MEHT CHCTEMEI

Version of a formulation of a problem /
BapuanTtel hpopMyanpoBku nmpoOiaeMsl

J1a, OCTaHOBMJIA MH(Y3HIO U TIp.]

OR / NJIN
A (Assessment)

OR / NN

— I think the problem is (...) and I have... (e.g. given O, /analgesia, stopped the infusion) /
S nymato, 4To mpobiieMa COCTOMT B cienyromieM [...]. S cnenana [Hadalia OKCUTEHOTEpanuo, 00e3001u-

— I am not sure what the problem is but child (X) is deteriorating /
51 He 3HAlO, YTO CIYYUIIOCh, HO HALIMEHT yXYIILIMICS

— I don’t know what’s wrong, but I am really worried /
51 He 3HAIO, YTO HE TaK, HO 5 MEPEKUBAIO

— I need you to... /
Bawm nyxHo [...]

R R d Ionoiinute MIOCMOTPETh HA PEOCHKA B CICAYIOMIHE [... MIH)]
ecommenda-
tions) AND /U

n3mepenne YCC u np.]

— Come to see the child in the next (... mins) /

— Is there anything I need to do in the meantime? (e.g. stop the fluid/repeat the obs) /
MHe Hy»XHO 4T0-1H00 caenaTh B Omkaiiniee Bpems? [[IpoBectn mH(y3uI0... 1aTh aHTHONOTHK, TOBTOPUTH

timely identification of the signs of clinical deterio-
ration, avoid emergency transfer of the patient to
the ICU, reduce mortality rate, and increase overall
treatment efficacy.
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