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ABSTRACT. Paracetamol poisoning is an urgent problem in toxicology due to a significant increase in the number
of cases worldwide, and the use of paracetamol for suicidal purposes in many countries occupies a leading
position in the structure of drug suicides. The aim of the work is to review a clinical case of paracetamol poisoning.
Materials and methods: paracetamol poisoning in a 17-year-old child at a dose of 600 mg/kg. Intensive care:
antidote N-acetylcysteine, hepatoprotection ademetionine, ultrahemodiafiltration, transfusion of fresh frozen
plasma. A feature of this case is not only liver damage, but also kidney damage. Intensive care is aimed at
cleansing the body of hepatolysis products and uremic toxins. It was possible to avoid hepatocellular damage
requiring liver transplantation and renal damage requiring chronic hemodialysis.
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PE3IOME. B HacTosLee BpeMsi OTpaB/ieHMe NapaLeTaMosioM ABASeTCA akTyanbHO Npo6nemMoii TOKCUKONOTUm
B CBSI3M CO 3HAYUTENbHbIM YBESIMYEHMEM YMCIa CllyYaeB BO BCEM MUpe, a NPUMEHEHWe napaleTtamona B Cyuuun-
JanbHbIX Lensax BO MHOTMX CTpaHax 3aHUMaeT IMAnpYyoLL e nosuLumn B CTPYKTYPE MeAUKaMeHTO3HbIX CUYLMO0B.
Lienp pa6oTbl — 0630p KNMHMYECKOrO CNyyas OTpaBNeHUs napaletamonioM. MaTtepuanbl U MeTo4bl: OTpaBe-
Hue napaueTamonoM y pebeHka 17 net B fose 600 mr/kr. UHTeHCMBHas Tepanus: aHTUAOT N-aLeTUNLNCTENH,
renaTonpoTekuus aAeMeTUOHMH, ynbTpareMognadunbTpauns, TpaHchy3ns CBeXe3aMOPOXEHHON MNasMbl.
OCcO6eHHOCTbIO AAHHOTO CNyyas ABNSETCA He TONbKO MOpaXeHUe NeyeHu, HO 1 noYek. IHTeHCUBHas Tepanus
HanpaBJieHa Ha OYMLLEHNE OpraHW3Ma OT NPOAYKTOB renaTonn3a 1 ypeMuyecknx TOKCMHOB. Y4anocb n3bexarb
Heo6paTMMOro NeYeHOYHO-KNEeTOYHOrO NOBPEXAEHUS, TPEOYIOLWEro TpaHCNIaHTaLUu NEYEHM, U HEO6PATUMOTO
MOYEYHOro NOBPEXAEHMS, TPEOYIOLLEro NPOBEAEHNSI XPOHMYECKOr0 reMoANnanm3a.

KJTIOYEBDBIE CJIOBA: napayeramosn, oTpaB/ieHue, ety
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INTRODUCTION

Paracetamol is one of the most widely used drugs
worldwide for its analgesic and antipyretic properties
and is generally safe when taken in the recommended
therapeutic dose.

Reports of paracetamol poisoning are frequent and
have been studied in many countries. The epidemiolo-
gical significance of paracetamol poisoning is due to
the widespread use and wide availability of the drug.
Paracetamol is used as an analgesic and antipyretic. In
the Russian Federation (RF) traditionally has the grea-
test use in children's practice, but in recent years due
to the introduction of new dosage forms has become
more widely used in adults. For example, the use of
paracetamol in oncology is included in the standards of
treatment of chronic pain, it is also used in therapy and
rheumatology, and in surgical practice, including in com-
bination with opioid analgesics [1].

Paracetamol poisoning is currently an urgent prob-
lem of toxicology due to a significant increase in the
number of cases worldwide. Paracetamol poisoning in
the USA and Australia is the most common cause of
severe acute liver injury requiring transplantation [2]. In
European countries, this figure averages 20%. In Ireland
it is 52%, in Great Britain it is 28%, in France it is 18%,
in the Netherlands it is 8%, and in Italy it is 1% [1]. In
the Russian Federation, according to the data of 2008,
the specific weight of paracetamol poisonings was
only 0.67% among all poisonings, but in recent years
has increased significantly due to the emergence in
the domestic pharmaceutical market a large number of
different dosage forms containing paracetamol, inclu-
ding long-acting, under different trade names [3]. At the
same time, up to 60% of overdoses were also deliberate
self-poisoning.

It should be noted that the use of paracetamol for
suicidal purposes in many countries takes the leading
position in the structure of medication suicides: in the
UK —44.9%, in New Zealand — 37.6%, in Ireland — 30%,
in Canada — 30%, in Australia — 28%, in the USA —
10.9% [3].

The toxic dose of paracetamol is 7.5 g in adults and
150 mg/kg in children [4]. A number of authors point out
that hepatotoxic effect is possible already when taking
the drug at a dose of 4-5 g in adults or 125 mg/kg in child-
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ren with concomitant liver diseases, constant intake of
drugs, especially those that are inducers of cytochrome
P450 (barbiturates, isoniazid, rifampicin, diphenin, etc.),
dietary supplements, anorexia, etc. [5].

The toxicity of paracetamol is related to the action
of its active metabolite N-acetyl-p-benzoquinonimine
(NAPQI) formed by the cytochrome P450 system in
the liver. Formed in small amounts, it is detoxified by
reduced glutathione (GSH). When a massive dose of
paracetamol is taken, GSH is consumed and its rege-
neration step is limited by cysteine stores. As a result,
NAPQI forms covalent bonds with macromolecules of
hepatocyte membranes, activating free-radical proces-
ses and leading to hepatocyte necrosis [6].

The antidote is N-acetylcysteine, which reduces the
toxic effects of NAPQI by restoring cysteine reserves.

AIM

Review of a clinical case of paracetamol poisoning
at a dose of 600 mg/kg.

CLINICAL CASE

A 17-year-old child was undergoing treatment in the
anesthesiology and resuscitation department of the
Children's Republican Clinical Hospital of Ulan-Ude.

The girl was admitted to the hospital for emergency
indications. From the anamnesis it is known that she
drank 60 tablets of paracetamol 500 mg for suicidal
purposes, the next day she was bothered by nausea
and vomiting, she sought medical help 37.5 hours after
taking the drug. Thus, the taken dose of paracetamol
amounted to 30 g (600 mg/kg).

There were complaints of nausea, weakness, le-
thargy, abdominal pain. Consciousness was clear. Skin
was pale pink, clean, warm. Breathing was independent,
adequate. Hemodynamics was compensated, with a
tendency to hypotension. Heart tones were muffled,
rhythmic. Heart rate (HR) was 83 per minute. Blood
pressure (BP) was 104/59 mm Hg. The abdomen was
of normal shape, soft, not swollen, accessible to deep
palpation, moderately painful at palpation in the upper
parts, more on the right side. The liver was on the edge
of the rib arch. Diuresis was preserved, urine was light
yellow.
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Laboratory data at the time of admission: Leuko-
cytosis/neutrophilosis (14.9/12.1x10%/L), elevation
of alanine and asparagine transaminases of 1713 U/L
and 1039 U/L, respectively, hyperbilirubinemia up to
83.1 um/L, elevation of lactate dehydrogenase up to
10505 U/L, gamma-glutamyltransferase — 50 U/L, ex-
pressed hypocoagulation on coagulogram (activated
partial thromboplastin time (APTT) — 30.8 s, fibrino-
gen — 4.315 g/l, prothrombin time — 27.9 s, thrombin
time —16.1 s, prothrombin index — 19.9%, international
normalized ratio (INR) — 2.94).

On admission, toxic liver damage, proceeding
by the type of acute hepatitis, liver-cell failure was
noted. Potential hepatotoxicity can be assessed
by plasma concentration of paracetamol using the
Ramek-Mathew 150 nomogram [7]. In our case, the
concentration of paracetamol was not determined
due to the lack of necessary equipment. The severity
of liver damage was assessed by the level of alanine

Table 1. Biochemical blood parameters

Tabaunua 1. BUOXMMUUYECKUE NOKA3ATEAN KPOBU

SAMETKHU U3 NMPAKTUKHU

aminotransferase (ALT), aspartate aminotransferase
(AST) and INR [7].

Starting intensive therapy.

1. Infusion therapy according to the formula
4:2:1 = 2615.0 ml/day. Polyionic crystalloid solutions
and solutions containing meglumine sodium succinate
were used.

2. Antidote therapy — Acetylcysteine 150 mg/kg.

3. Enterosorbent Enterosgel per os.

4. Hepatoprotector Ademetionine 400 mg x 2 times
daily intravenously.

5. Proton pump inhibitors: Omeprazole 40 mg x
x 2 times a day intravenously.

Taking into account the negative dynamics during
the first day in the form of increasing hepatic cellu-
lar insufficiency, the consilium decided to conduct a
session of continuous venous-venous ultrahemodia-
filtration with parameters: dialysate flow 2000 mi/h,
substrate flow 2000 ml/h, blood flow 100 ml/min,

Noka3sartenb / Parameter Mpu noctynaenmnn / | 1-e 2-e 31 4-e 5-e 6-e
On admission CYTKU / | CYTKU / | CYTKM / | CYTKM / | CYTKU / | CYTKU /

day day day day day day

BuAMpybuH, MKMOoAb/A / Bilirubin, umol/I | 83,1 63 78,3 72,8 54,9 18 18,6

ACT, EA/A / AST, U/I 1039 2154 | 4900 |2076 321 102,6 | 255

ANT, EA/A / ALT, U/I 1713 2745 | 2370 |6684 3099 1843 1520

06Lwmi benok, r/n / Total protein, g/l 67,6 57 55,9 51,9 52,2 40 49

['Aoko3a, MMoAb/A / Glucose, mmol/I 6,9 3,8 10,8 4.5 4,1 4,0 4,89

NakratpernaporeHasa, EA/A / 10505 400 42 1176 - 402 367

Lactate dehydrogenase, U/|

KpeaTtnHdocdokuHaza, EA/A / 89 125 150 75 - 69 80

Creatine phosphokinase, U/I

MexayHapoAHOE HOPMaAU30BaHHOE 2,94 5,5 3,72 1,8 1,4 1,19 1,15

OTHOLWEHWe /

International normalized ratio

AKTMBUPOBaAHHOE YacTtuuHoe Tpombo- | 30,8 49,3 36,3 27,6 25,5 25,7 -

nAacTMHOBOE Bpems, ¢ /

Activated partial thromboplastin time, s

®ubpuHoreH, r/n / Fibrinogen, g/I 4,31 1,1 1,14 1,19 1,5 1,8 -

MpotpombuHOBOE Bpems, C / 27,9 50,6 34,8 17,6 12 11,6 -

Prothrombin time, s

TpombuHOBOE Bpems, ¢ / 16,1 21,3 24,7 23,9 25,8 19 -

Thrombin time, s

MpoTPOMOUHOBbLIN UHAEKC, % / 19,9 9,3 14,8 36,7 68,4 74,4 -

Prothrombin index, %
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Table 2. Renal function indicators

Tabauua 2. NokasaTeAr GyHKLUUKU NoYeK

PRACTICAL NOTES

MNokasartenb / Parameter Mpwu noctynaennu / | 1-e 2-e 3-u 4-e 5-e 6-e
On admission CYTKU/ | CYTKW/ | CYTKU/ | CYTKU/ | CYTKWU/ | CYTKU/
day day day day day day
Awnypes, ma/kr/u / Diuresis, ml/kg/h COXpaHeH 0,2 0,15 0,3 0,3 1,1 2,6
MoueBuHa, MMOAb/A / Urea, mmol/I 54 4,63 3,0 4,2 3,8 9,09 3,55
KpeaTtuHuH, MkMmoAb/A / Creatinine, umol/I | 81,4 135 124 100 246 428 84

ultrafiltration 30 ml/h. The levels of alanine and as-
paragine transaminases increased 2745 U/L and
2154 U/L, respectively.

During the first 24 hours there was an increase in
renal failure, decrease in diuresis to 0.2 ml/kg per hour
with urea and creatinine levels remaining in the area of
normal values. A session of continuous veno-venous
ultrahemodiafiltration was continued. Taking into ac-
count oliguria, renal ultrasound data (decreased blood
flow rate in the right kidney), the ultrafiltration rate was
stepwise increased from 70.0 to 200.0 ml/kg per hour.
Furosemide was prescribed.

Table 1 shows the dynamics of blood biochemical
parameters during the first six days of treatment in the
intensive care unit (ICU).

Antidote therapy with acetylcysteine (ACC) was
performed according to the Clinical Recommenda-
tions (protocol) for emergency medical care in acute
poisoning in children according to a 21-hour scheme in
three stages: Stage 1 — saturating dose of ACC in the
first 60 minutes (150 mg/kg); Stage 2 — maintenance
dose of 50 mg/kg for 4 hours; Stage 3 — 100 mg/kg
for 16 hours. When blood levels of ALT and AST were
found to be elevated more than 2-fold again, intrave-
nous administration of ACC was continued according
to the 21-hour protocol [8]. The risk of liver failure in-
creases when acetylcysteine therapy is started later
than 10 hours from the toxic dose, and administration
of acetylcysteine later than 24 hours from the time of
poisoning is unable to prevent liver damage, but imple-
mented from the 36th hour from poisoning can limit the
severity of toxic hepatitis [9]. It should also be noted
that the use of acetylcysteine is appropriate even in
late stages in all poisonings characterized by liver da-
mage [10].

By the end of the first day after admission to the
hospital, oliguria was noted in the child. Table 2 shows

renal function parameters during the first six days of
treatment in ICU.

At renal ultrasound, blood flow velocity indices in
the renal artery trunk, interlobular and arch arteries
were within normal limits (to the lower limit of normal)
on both sides. Moderate decrease in blood flow in seg-
mental arteries on both sides with increased peripheral
resistance index on the right side.

Ultrahemodiafiltration was canceled on the fifth day,
diuresis was restored, urea and creatinine levels nor-
malized on the sixth day.

Despite the absence of clinically pronounced he-
morrhagic syndrome, three transfusions of quarantined
fresh frozen plasma were performed in the first three
days on the basis of laboratory confirmation of hemo-
stasis disorders (Table 1).

Partial enteral nutrition was started from the second
day of treatment in the ICU with gradual expansion to
the full volume by the fourth day (table No. 5).

In the hospital the child underwent the following
instrumental examinations: ultrasound of the abdomi-
nal cavity and urinary system (separately with Doppler
study of the renal vessels), electrocardiography, mag-
netic resonance imaging of the abdomen, echocardio-
graphy with color mapping, radiography to visualize the
venous catheter.

On the seventh day the child was transferred to the
pediatric department. Later, with positive dynamics, he
was discharged with recommendations for dispensary
registration of a psychologist, nephrologist, and gastro-
enterologist at the district polyclinic.

CONCLUSION

This clinical observation presents the multifaceted
nature of damage in paracetamol poisoning. The pe-
culiarity of this case is not only liver but also kidney
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damage. Aggravating factors are the high dose
(600 mg/kg) and late medical attention — more than
36 hours after taking the drug. Intensive therapy is
aimed at cleansing the body of hepatolysis products
and uremic toxins. Irreversible hepatic cellular damage
requiring liver transplantation and irreversible renal
damage requiring chronic hemodialysis were avoided.
The absence of severe hypocoagulation with hemor-
rhagic syndrome allowed invasive procedures to be
performed without complications. The use of antidote
therapy with N-acetylcysteine in children is regulated in
the 2015 clinical guidelines.
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AOMOAHUTEAbBHAA UHOOPMALUA

Bknap aBTOpOB. BCe aBTOPbI BHECNU CYLLECTBEH-
Hblii BKNaj B pa3paboTKy KOHLENLWK, NpoBeaeHne uc-
Cel0BaHMSA U MOATOTOBKY CTaTby, MPOYNU U 0806pu-
nn GUHaNbHY BEPCULO Nepes nybnnkauueil.

KoHdpnukT mHTepecoB. ABTOpbI AeknapupyrloT
OTCYTCTBWE SIBHbIX W NOTEHLMaNbHbIX KOHGNMKTOB
MHTEepecoB, CBA3aHHbIX C NybnnkKauuei HacTosawei
cTaThy.

NcTouHnk puHaHcupoBaHusa. ABTOPbI 3aABNAOT 06
OTCYTCTBUM BHEWHero GMHaHCUPOBaHUS NpU NpoBe-
AEHUN UCCNEeL0BaHuS.

WHdopmMupoBaHHoe cornacue Ha ny6nukauuio.
ABTOpbI MONYYNIM NUCbMEHHOE COrnacue 3aKOHHbIX
npescTaBuTENeN NaLneHTa Ha Ny6nnKaLuo MeguLmnH-
CKNX LaHHbIX.
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