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EMERGENCY MEDICAL CARE FOR PATIENTS IN COMA IN RYAZAN IN 2016-2020
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Abstract. The study objectives were to investigate the prevalence and to determine the most frequent causes of coma in patients in
Ryazan; to determine the frequency of fatal outcomes at the stage of medical evacuation and the frequency of hospitalizations; to
identify the features of emergency medical care in the prehospital period.

Materials and methods. We analyzed statistical data on the number of witnesses who applied for emergency medical aid in cases
of disturbance of consciousness in patients who were subsequently diagnosed as comatose patients; we revealed main causes and
types of comatose states, number of fatal outcomes and frequency of hospitalizations in Ryazan. Materials of the study — cards of
calls of ambulance crews in Ryazan in 2016-2020.

Results of the study and their analysis. Analysis of statistical data for Ryazan in 2016-2020 showed a steady increase in the num-
ber of ambulance calls to patients in coma. In Ryazan, as in Russia as a whole, cerebral coma prevailed, with diabetic coma in sec-
ond place and toxic coma — in third. In 2016-2020, the proportion of coma-related deaths was 2.7% in the prehospital period
and had no upward trend. In 84% of cases patients were hospitalized in medical treatment organisations, patients with hypo-
glycemic coma sometimes refused hospitalization, there was no tendency in increase of the number of refusals.

In the prehospital period, ambulance care for patients with coma was provided in accordance with the algorithms, average time to
reach the call was 12.4 min, which corresponds to the respective norms for emergency calls for Ryazan.
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OKA3AHUE CKOPON MEOULIMHCKOW NOMOLLU MALUMEHTAM
B KOMATO3HOM COCTOAHUM B r.PA3AHUN B 2016-2020 rr.

C.B.9nkuua ', H.B.MuHaesa !

T ®IBOY BO «Pszanckuit roCyAQpPCTBEHHbIA MEAMLMHCKUIA YHUBEPCUTET MM. akaa. W.TN. Maenosa»
Munsgpaea Pocenu, Pasans, Poccus

Pestome. Llenn nccnepnoBaHms — U3yunTb pacnpoCTPAHEHHOCTb U ONPEAENUTL HaUBONEE YACTbIE MPUYHUHBI PA3BUTUS KOMATO3HBIX
COCTOSIHMI Y NMAUMEHTOB B I.PA3aHu; onpenennTs 4acToTy CMepTeNbHBIX MCXOAO0B HA 3TANE MEAWLMHCKOM 3BAKYALMM MU HACTOTY
rOCMMTANU3ALMH; BLISBUTE OCOBEHHOCTH OKA3AHMS SKCTPEHHOM MeanumHckoin nomouww (IMI) B gorocnutansHom nepuoge.
Marepuans n metogsl nccnegosanms. MpoaHanM3aMpoBaHbl CTATUCTUYECKME AAHHbBIE 06 06PALLAEMOCTH OYEBUALEB 30 CKOPOM
meanumHckoin nomouwsio (CMT) npu HapyLWweHMK CO3HAHMS Y NOCTPAAABLUMX, KOTOPbIM B AANbHENMLWEM Gbin NOCTABAEH AMArHO3
«KOM@»; 06 OCHOBHbIX MPUYMHAX M BUAAX KOMATO3HBIX COCTOSIHMM, KONIMYECTBE CMEPTENbHBIX MCXOLOB M YACTOTE FrOCMUTANM3A-
umit B r.Pasann. Matepuansl uccnegoeanms — kaptsl Beizosos 6purag CMI B r.Pasawm 8 2016-2020 rr.

Pesynbrartel nccneposaHms 1 nx aHanmus. AHanu3s cratmctmyeckmx AaHHeix no r.Pazann 3a 2016-2020 rr. nokasan nocTosHHbINA
pocT konuyectsa Bbizoeos 6purag CMI k nocTpaaaBLMM B KOMATO3HOM cocTosiHuu. B Psaanu, kak 1 B Poccuu B uenom, npe-
obnapana uepebpanbHas KOMA, HA BTOPOM MECTE HOXOAUIACh AMabeTHyeckas, Ha TpeTbeM — Tokcuyeckas koma. B 2016-2020
IT. [ONS CMEPTEbHBIX UCXOAO0B B PE3Y/LTATE KOMbI COCTABMIIA B LOTOCMUTANBHOM nepuoge 2,7 % 1 He MMENa TEHAEHLMM K POCTY.
B 84% cnyuaes naumeHTbl Gbinn rocnutanauposatsl B nevebHbie meguumHckue oprannsaumn (JIMO), ot rocnutanusaumm yale
BCEro OTKA3bIBANMCH NALMEHTHI C FUMOMIMKEMMYECKON KOMOM, TEHAEHLMM K YBENMYEHMIO KOIMYECTBA OTKA30B — He HABNI0AANOCh.
B porocnuranbHom nepuoae ckopyto MEAULIMHCKYIO MOMOLLb MALMEHTAM C KOMOM OKA3bIBASM B COOTBETCTBMM C QIITOPUTMAMM 1 B
nonHoM obbeme, cpepHee Bpems LOE3AA HA BbI3OB COCTABUNO 12,4 MUH, YTO COOTBETCTBYET HOPMATUBAM SISl SKCTPEHHBIX BbI3O-
8OB o r.Pgsanu.

Kniouesble cnosa: 6p1ragsl ckopot MeaULMHCKON MOMOLLM, BHAbI KOMbI, I.P93aHb, [OrocnMTanbHbIA NEPUOA, MEAMLMHCKAS 3BA-
KyQaLmsi, MALMEHTbl B KOMATO3HOM COCTOSIHUM, MPUYMHbBI KOMbI, CKOPAs MEAMLMHCKAS MOMOLL, CMEPTESbHbIE MCXObI

KoHpnukT nHTepecoB. ABTOpbI CTATbM MOATBEPXKAAIOT OTCYTCTBUE KOHPIMKTA MHTEPECOB
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Introduction. Currently, coma is one of the most severe
and dangerous complications of diseases or injuries that
require emergency medical care. The prevalence of coma
is associated with a high incidence of severe forms of
chronic diseases (hypertension, diabetes mellitus, etc.) and
infectious pathologies; with a large number of craniocere-
bral injuries (CCl), as well as with the increasing number of
people who abuse alcohol, drugs and psychotropic drugs
[1]. It is difficult to diagnose coma in prehospital period
due to time and medical equipment shortages and due to
the need for emergency medical treatment (EMT) in the
short term [2]. Identifying the etiology of the coma as soon
as possible is important for determining further EMT strate-
gies, but only after ensuring that vital functions (breathing
and circulation') are maintained in the patient.

According to the Russian National Scientific and
Practical Society of Emergency Medical Care, in the pre-
hospital period comatose states account for about 5.8 cas-
es per 1,000 calls, and prehospital mortality — 4.4%.
According to statistical data, the most frequent cause of
coma is acute cerebovascular accident (CVA) and cranio-
cerebral trauma — 59.2%; hypoglycemic coma — 15.3%;
hyperglycemic coma — 7.7; hyperosmolar coma — 5.4;
alcoholic coma — 3.4%. It is not always possible to estab-
lish the exact cause of coma in prehospital period, so,
often the etiology of coma remains unclear — 9% — or
even not suspected (coma of unclear genesis) — 11.9%.
The outcome of coma depends to a large extent on the
promptness of the EMT, on the completeness of emergency
medical care and on the rapid medical evacuation of the
patient to a medical treatment facility[3].

The study objectives were to investigate the prevalence
and to determine the most frequent causes of coma in
patients in Ryazan; to determine the frequency of fatal out-
comes at the stage of medical evacuation and the frequen-
cy of hospitalizations; to identify features of emergency
medical care in prehospital period.

Materials and methods. We analyzed statistical data
on the number of witnesses who applied for emergency
medical aid in cases of disturbance of consciousness in
patients who were subsequently diagnosed as being in
coma; we revealed the main causes and types of comatose
states, number of fatal outcomes and frequency of hospi-
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talizations in the city of Ryazan. Materials of the study —
cards of calls of ambulance crews in Ryazan in 2016-
2020.

Results of the study and their analysis. A total of
791131 ambulance team calls were recorded in 2016-
2020 — 168433/ 161872/ 160829/ 144446/
155551 calls respectively, including 804 coma calls —
95/149/188/161/211 calls respectively. Since coma is
one of the most serious complications of some severe dis-
eases, injuries and infoxications, it is rare. lts share in the
total number of all calls in Ryazan was 0.1%.

In Ryazan there is a clear trend of increase in number of
calls to patients who lost their consciousness and were
diagnosed with coma at the scene by ambulance team.
Thus, in 2016, ambulance crews responded to coma in
0.05% of calls; in 2017 — in 0.09; in 2018 —in 0.12; in
2019 —in 0.11;in 2020 — in 0.13% of calls (Table 1).

In prehospital period, if there is not enough time to col-
lect the anamnesis, it is allowed to diagnose "unspecified
coma" and to specify its presumed causes. A "syndromic"
assessment and fixation of causes of pathological condi-
tion are also acceptable?.

To establish the cause of coma is extremely important in
case of a hypoglycemic coma, as in such a coma adminis-
tration of glucose solution is a first priority. This problem has
long been solved — the level of blood glucose is measured
by express method, using a glucose meter, in all patients
with impaired consciousness[4].

We have identified the following as the most common
causes of coma — cerebral coma as a result of a stroke or
of a traumatic brain injury; diabetic coma; coma as a result
of drug or alcohol overdose. Since it is extremely difficult
for an EMT in the prehospital period to determine the cause
of a coma — he or she can only suspect it, the diagnosis
was either "unspecified coma" or "diabetic coma".

As can be seen from the data in Table 2, there was an
increase in the number of calls to patients with diabetic
coma in Ryazan. It was found that most often it was hypo-
glycemic coma in patients with type 2 diabetes mellitus,
which is comparable with the data of the Ministry of Health
of Russia about an increase in number of patients with obe-
sity and associated type 2 diabetes mellitus. Table 2 also
shows that there is a clear tendency of increase in number

Tabnuua 1 / Table No. 1

O6wee konuuecteo Bbi3oBoB 6purap CMI n konuuectso BbizoBos 6purag CMI k naumeHTam c koMo pasHoit
atmonoruu B r.Pasanm 8 2016-2020 rr.
Total number of calls of ambulance teams and the number of calls of ambulance teams to patients with coma of different etiology
in Ryazan in 2016-2020

Buisoss Opuran CMIT s r.Pasann 2016 2017 2018 2019 2020 | Wroro
Calls of ambulance teams in Ryazan
Bcero Bbizosos, yen. / Total number of calls, people 168433 161872 160829 144446 155551 791131
B 1.4. KONMYECTBO BLIZOBOB K NALMEHTAM C KOMO, Yen./%
Including the number of calls to patients with coma, people/% 95/0.05 149/0,09 | 188/0,12 | 161/0,11 211/0,13 | 804/0,1

! Gizatullin RH., Lutfarakhmanov LI, Gizatullin R.R., Rakhimova R.F

2 Algorithms of emergency medical care outside of a medical organi-

zation: Manual for medical staff of ambulance teams / Edited by S.F
Bagnenko, M.D., prof., RAS academician, SPb., 2018. 158 c.

Comatose states: a textbook. Ufa, 2018. 63 c.
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of patients with toxic coma — as a rule, this coma develops
during drug overdose or from toxic effects of alcohol and
its surrogates, indicating that, despite the promotion of a
healthy lifestyle, alcohol consumption in the country is
increasing. In the city of Ryazan, the indicators are similar:
21% of citizens seeking emergency medical assistance are
infoxicated. In connection with the abovementioned it is
important to carry out measures to combat alcoholism, to
draw people's attention to the fact that the risk of injury to
persons under the influence of alcohol increases several
times [5]. In about 12% of cases, the etiology of coma in
prehospital period could not be established.

In prehospital period comas occur more frequently in
men than in women, 59.2% and 40.8%, respectively
(Table 3). According to different statistical data and stroke
registries, men in Russia are more prone to acute impair-
ment of cerebral circulation than women, especially in the
age group 45-59 years old, whereas in the age group 70
and older the morbidity in women is significantly higher
than in men. This is explained by relatively low life
expectancy of men in our country, as well as by certain
physiological features of the female body associated with
age [6]. In addition, the higher frequency of coma in men
can be explained by the fact that men are injured more
often than women and use alcohol and drugs more often.

In 2016-2020, ambulance doctors failed to save the
lives of 22 patients (2.7%) in coma, with no significant
dynamics identified by year. Despite the fact that coma is
an absolute indication for hospitalization, an average of
84% of patients were hospitalized in Ryazan (Table 4).
Most often, patients with hypoglycemic coma (or their rel-
atives) refused hospitalization after emergency medical
care was provided in the prehospital period.

The volume and rate of medical care rendered by spe-
cialists in emergency medical teams depend on the severi-

ty of the coma. In any coma, it is recommended to call
anesthesiology and resuscitation teams. It should be taken
info account that severity of patient's condition does not
allow enough time to collect the anamnesis. The interview
has to be shortened: the main thing to find out is the cir-
cumstances and the exact time of loss of consciousness, the
complaints before and the concomitant pathology [7].

Examination of coma patients was performed according
to the following algorithm: assessment of general severity
and depth of consciousness impairment — using Glasgow
scale; signs of external respiration disorders and disorders
of central and peripheral circulation — by measuring
blood pressure (BP), pulse, respiration rate, saturation;
neurologicol examination — to a minimum extent; presence
of vomiting and convulsions, if possible — identification of
concomitant pathology such as trauma and somatic
pathology, which could affect the severity of comg;

Emergency medical care was provided according to the
following protocols: "seizures", "hypoglycemia", "poison-
ing", "acute respiratory failure". Priority measures: mainte-
nance or restoration of vital functions such as breathing
and circulation, sanation of airways, installation of airway,
tracheal intubation, artificial lung ventilation, oxygen ther-
apy, control of arterial hypotension using dopamine, nora-
drenaline, with arterial hypertension — urapidil. In case of
any suspected trauma — immobilization of the cervical
spine. Peripheral vein and bladder catheterization were
always performed; gastric or nasogastric tubes were
inserted if indicated [?].

All data obtained during examination and monitoring of
the patient's condition during prehospital period, as well as
all medical manipulations performed were recorded in the
call cards and in the accompanying lists for hospitalization.
When we analyzed the call cards, we noted that the doc-
tors of ambulance teams acted in strict conformity with the

Ta6nuua 2 / Table No. 2

Yacrora sbizosos 6purap CMI k naumeHTam c komon pasnnuHoi atnonorum s r.Pazanmn 8 2016-2020 rr.
Frequency of ambulance calls to patients with coma of different etiology in Ryazan in 2016-2020

Stmonorus komsl / Etiology of coma 2016 2017 2018 2019 2020 Wroro / Total
Koma HeyTounenHas, yen./% / Unspecified coma, people/% | 86/90,5 | 118/79,2 | 148/78,7 | 115/71,4 | 140/66,3 | 607/75,5
Koma HeyTouHeHHas — uepebpansHas /Tokcuueckas, yern.
Unspecified coma —cerebral/toxic, people/% 69/7 81/23 102/32 66/39 83/45 401/146
Koma anabetnueckas, yen./% / Diabetic coma, people/% 9 /9,5 31/20,8 40/21,3 46/28,6 71/33,7 197/24,5

Tabnmua 3 / Table No. 3

Yacrota Buizosos 6purag CMI kK MyXuMHAM M XeHLWMHAM ¢ koMo B r.Pa3anm 8 20162020 rr., yen./% /
Frequency of ambulance teams calls to men and women with coma in Ryazan in 2016-2020, people/%

2016 2017

Mokasatens / Indicator

2018 2019 2020

Wroro / Total

Koma y myxumnHbl — HeyTouHeHHas/
nmabetnyeckas / Coma in a man —
unspecified/diabetic

62 -58/4

84-73/11

115-97/18 | 105-81/24 | 110-71/39

476/59,2

Koma y XeHwwmHbl — HeyTouHeHHas/
nmabetnyeckas / Coma in a woman —
unspecified/diabetic

33-28/5

65 - 45/20

73-51/22 56 -34/22 101 - 69/32 328/40,8

Tabnuua 4 / Table No. 4

Urorn pabotel 6purag CMI ¢ nauneHtammn B KOMaTo3HOM coctosiium B r.Pa3anu B 20162020 rr.
Results of work of ambulance teams with patients in coma in Ryazan in 2016-2020

MNokasatens / Indicator 2016 2017 2018 2019 2020 Wroro, uen./% Total, people/%
Yucno naupeHTos, goctaeneHHsix 8 JIMO, ven./%
Number of patients delivered to medical treatment | 79/83,0 | 132/88,0 | 163/86,0 | 126/78,0 | 178/84,0 678/84,0
organisatio, people/%
KOﬂquCTBO CMepTeﬂbelX MUCXop[os, 4ven.
Number of fatal outcomes, people 7 4 6 2 3 22/2,7
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algorithms of emergency medical care for comatose states;
the time of ambulance arrival did not exceed 20 minutes;
the average time of arrival was 12.4 minutes. It took an
average of 61.8 min to provide ambulance care (Table 5).

The proportion of fatal outcomes among patients with
coma in prehospital period — 2.7% — also highlights
speed and competence of emergency medical care, as
well as high qualification of doctors and paramedics of
ambulance teams (see Table 4).

Conclusion

1. Analysis of statistical data for Ryazan for 2016-2020
showed a steady increase in the number of ambulance
calls to patients in coma.

2. In Ryazan, as well as in Russia as a whole, cerebral
coma prevailed, diabetic coma was in second place, tox-
ic coma in third place.

3. In 2016-2020, the proportion of coma-related
deaths was 2.7% in prehospital period, with no upward
trend.

4. In 84% of cases patients were hospitalized in medical
treatment organisations, patients with hypoglycemic coma
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Ta6nuua 5 / Table 5
Cpeptee Bpems poespa 6puragsl CMI k naumenty
B KOMATO3HOM COCTOSIHUM U CPEAHEE BPEMSI OKA3AHMS
nomolLum Ha mecTe Bbi3osa B r.Pasann B 2016-2020 rr.
Average time of arrival of ambulance team to the patient

in coma and average time of assistance at the scene
of the call in Ryazan in 2016-2020

Nokaaarent, Mun 2016|2017 | 2018 | 2019 | 2020 | Y™™
Indicator, min Total

Cpeariee spems noeana 131313 11| 12124
Average drive time !
CpenHee Bpems,
npoBeAeHHOE y nocTenu
6onbHoro / Average fime 60 | o1 | 63 ] 62| 63 | 61,8
spent at the patient's bedside

refused hospitalization more often, there was no tendency
for increasing of number of refusals.

5. In prehospital period, emergency medical care for
patients with coma was provided in accordance with the
algorithms and in full volume, the average time of arrival to
the call was 12.4 minutes, which corresponds to the norms
for emergency calls in Ryazan.
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