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Snakebite with a fatal outcome ın Western Serbıa: 
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Summary 
Introduction: Snakebites can lead to a wide range of clinical mani-
festations, from local tissue effects to systemic complications, includ-
ing rhabdomyolysis, coagulopathy, acute kidney injury, neurological, 
and cardiac events. Although snakebites in Western Serbia are gen-
erally not a major public health issue, severe cases may occur, with 
potentially fatal outcomes.
Patient review: We report the case of a 71-year-old man bitten by 
Vipera ammodytes in Bajina Bašta, Western Serbia. He was presented 
with fatigue, vomiting, and swelling of the left hand one hour after 
the bite. His past medical history included diabetes mellitus, ischemic 
stroke, and cerebral aneurysm repair. On admission, he was hypoten-
sive and dehydrated, with a local hematoma and thrombocytopenia. 
He received antivenom, corticosteroids, dopamine, antibiotics, and 
supportive care. Despite initial stabilization, the patient developed 
acute respiratory distress, acute kidney injury, hypotension, and pe-
ripheral cyanosis, requiring mechanical ventilation and dual inotro-
pic support. Laboratory findings indicated coagulopathy and rising 
markers of organ injury. Despite intensive management, the patient 
succumbed to complications.
Conclusion: This represents the first reported fatal snakebite in West-
ern Serbia in the past 30 years. The primary pathogenic mechanism 
was likely disseminated intravascular coagulation triggered by the 
venom. This case highlights the importance of prolonged clinical and 
laboratory monitoring, timely supportive therapy, and awareness of 
potentially severe systemic complications following snakebites.
Keywords: Cardio- and cerebrovascular damages, comorbidities, 
diabetes mellitus, nose-horned viper (Vipera ammodytes), snakebite 
envenoming
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INTRODUCTION

Clinical manifestations of snakebites may be limited to lo-
cal effects, but can also be systemic and potentially fatal. 
Systemic manifestations include rhabdomyolysis, coagu-
lopathy, acute kidney injury, stroke, and neurological and 
cardiac complications (1). Autopsies of individuals who 
died following snakebite have revealed pathological chang-
es in nearly all organ systems (2). Locally, envenomation 
may cause hemorrhage, an inflammatory reaction charac-
terized by swelling and erythema, and tissue necrosis (3).

Snakebites in the Western Serbia region do not con-
stitute a major public health problem. Between 2006 and 
2018, no fatal outcomes were recorded in this region, al-
though some patients presented with severe clinical man-
ifestations (4, 5). 

CASE REPORT

A 71-year-old man was admitted to the Department of In-
fectious and Tropical Diseases at the General Hospital in 
Užice in July 2024 due to marked fatigue, vomiting, and 
pain with swelling of the left hand. His symptoms devel-
oped following a snakebite, which had occurred one hour 
before admission. The bite site was located on the dor-
sum of the left hand, between the metacarpophalangeal 
joints of the second and third fingers. Pain and swelling 
developed immediately after the bite. The patient was 
transported by ambulance with a medical escort. During 
transport, he received 500 mL of normal saline and 40 
mg of methylprednisolone. The snake was located in a 
metal candle box at a cemetery in the small town of Bajina 
Bašta, located 45 km from Užice. The patient described 
the snake as brownish, with a nasal horn-like projection 
and approximately 50 cm in length. 

The patient’s past medical history was significant for 
diabetes mellitus, treated for seven years with the oral an-
tidiabetic agent metformin. The patient had previously 
had an ischemic stroke and surgery for a cerebral aneu-
rysm, with complete recovery. 

On admission, the patient was notably pale, weak, 
and dehydrated, afebrile, and hypotensive (BP 80/40 
mmHg), with normal cardiac and pulmonary ausculta-
tion and an unremarkable abdominal examination. His 
left hand was swollen with a hematoma on the dorsum, 
accompanied by swelling and lividity of the second and 
third fingers. Laboratory findings revealed thrombocyto-
penia (Table 1).

The patient immediately received antivenom, dopa-
mine support, methylprednisolone, tetanus prophylaxis, 
and antibiotic therapy.

Electrocardiogram (ECG) showed sinus rhythm, left 
axis, frequency about 100/min, QS in D3, AVF, reduced 
R in the entire precordial region, and signs of left bundle 
branch block (LBBB) (Figure 1).

Three hours later, the patient was in stable general condi-
tion, with BP 115/70 mmHg and a urine output of 300 mL.

Eight hours after admission, the patient developed 
dyspnea, hypotension, and peripheral cyanosis, with a 
drop in oxygen saturation (SpO₂ 70%). Oxygen support 
was provided at 15 L/min via an oxygen mask. Cardi-
ac rhythm was regular, heart rate 130/min, BP 70/40 
mmHg. Auscultation revealed late inspiratory crackles 
bilaterally at the lung bases. 

Chest X-ray showed bilateral basal pulmonary infil-
trates. Repeated ECG did not show significant changes 
compared to the previous recording (Figure 2).

Treatment was continued in the intensive care unit, 
where the patient received non-invasive ventilation 
(NIV). Dual inotropic support (dobutamine and nor-
epinephrine) was initiated, and stimulated diuresis was 
monitored via a urinary catheter. Due to a further drop in 
oxygen saturation (SpO₂ 60%), the patient was intubated 
and placed on mechanical ventilation in PC-SIMV mode 
with FiO₂ 100%. BP was 86/50 mmHg, and urine output 
was 100 mL. No new changes were observed on the ECG 
(Figure 3). Shortly thereafter, the patient experienced a 
fatal outcome. Approximately 11 hours elapsed from the 
time of the bite to the fatal outcome.

The patient’s family declined a requested autopsy.

Parameters (normal range) On 
admission

8h later

Red blood cells (4 – 5.9 × 1012/L) 5.1 4.8

White blood cells (4 – 10 × 109/L) 13.2 12.7

Neutrophil count (1.9 – 8.0 × 109/L) 9.6 9.7

Eosinophil count (0.0 – 0.8 × 109/L) 0.8 1.2

Platelet count (150.0 – 450.0 × 109/L) 93 153

Prothrombin time (10.0 – 14.5 sec) 13.5 16.8

Activated partial thromboplastin time  
(24.3 – 35.0 sec)

28.3 42.5

Fibrinogen (2.0 – 4.0 g/L) 1.6

Blood sugar (4.1 – 5.9 mmol/L) 13.1 7.1

Blood urea nitrogen (2.8 – 7.2 mmol/L) 7.0 10.9

Serum creatinine (59.0 – 104.0 Umol/L) 127.9 268.7

Alanine aminotransferase (< 45 U/L) 22 37

Aspartate aminotransferase  
(15.0 – 60.0 U/L)

14 84

Sodium (132 – 146 mmol/L) 141 145

Potassium (3.5 – 5.5 mmol/L) 4.0 5.2

Lactate dehydrogenase (208.0 – 378.0 U/L) 552 568

Creatine kinase (32.0 – 294.0 U/L) 169 1,092

Creatine kinase-MB (<24 U/L) 49 37

Blood proteins (57.0 – 82.0 g/L) 66 52

Albumin (35.0 – 52.0 g/L) 39.2 31.8

C-reactive protein (< 5 mg/L) 14.7 63.9

Troponin (0.00 – 0.07 ng/mL) 3.52

D-dimer (0 – 230 ng/ml) 77,507

Table 1. Laboratory analyses of the patient (values higher than nor-
mal are given in boldface, and values lower than normal are italic)
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Figure 1. Electrocardiogram (ECG) of the presented patient on admission

Figure 2. Electrocardiogram (ECG) of the presented patient at 7 pm
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DISCUSSION

The clinical course following a venomous snakebite de-
pends on the composition of the snake’s toxins, the devel-
opment of inf lammation, and the host’s immune defense 
mechanisms (6).

The toxin exhibits neurotoxic, cytotoxic, or hemo-
toxic effects, causing damage to multiple tissues and or-
gans. Death most commonly occurs due to paralysis of 
the respiratory muscles. Insufficient gas exchange in the 
lungs leads to organ hypoxia. Clinically, this most often 
manifests as asphyxia, hypoxic encephalopathy, and car-
diomyopathy (7). 

We presented the first fatal outcome following a 
snakebite reported in Western Serbia in the past 30 years. 
The snake was identified as Vipera ammodytes. 

The snake venom is composed predominantly of 
proteins and peptides. The chemical composition of the 
Vipera ammodytes venom explains the frequent occur-
rence of coagulopathy and multi-organ hemorrhages (8). 
Phospholipase A₂, metalloproteinases, and L-amino acid 
oxidase from snake venom induce inf lammation. Con-
sequently, levels of proinf lammatory cytokines such as 
interleukin (IL)-1, IL-6, IL-8, IL-10, and tumor necrosis 
factor-alpha (TNF-α) increase. The immune response 
occurs both locally and in all organs and tissues reached 
by the venom (9). 

A serine protease is most commonly responsible for 
disrupting hemostatic mechanisms in mammals. This 
component of snake venom induces vasoconstriction, en-
hances platelet aggregation, and triggers fibrinolysis (10).

Upon admission, our patient was in a state of hypo-
volemic shock. A stable condition was initially achieved 
with the administered therapy. 

Although he did not experience chest pain, the ini-
tial impression of subsequent deterioration was acute 
coronary syndrome, considering the risk factors of di-
abetes and a history of circulatory disorders (11). This 
was supported by elevated troponin and aspartate ami-
notransferase (AST) levels. Cardiotoxicity typically 
manifests as myocardial infarction, even in the absence 
of ECG changes (12). Liblik and colleagues reported that 
in approximately 25% of analyzed cases, the cardiotoxic 
effects of the toxin resulted in cardiac arrest, myocardial 
infarction, myocarditis, or ventricular dysfunction (1). 
Mast cell degranulation and the release of inf lammatory 
mediators alter all cardiac structures (13).

A reaction to snake venom or to antivenom may also 
present as Kounis syndrome, accompanied by eosino-
philia, as in our patient (14, 15). Of the three described 
variants of this syndrome, our patient may have had type 
I, with normal ECG features, cardiac enzymes, and tropo-
nin (16). ECG changes may develop later in the course of 
the disease (17). Our patient showed an increase in cre-
atine kinase (CK) levels alone, not in the CK-MB fraction. 
AST was progressively rising, without any ECG chang-
es. Diagnostic evaluation in our case was limited by the 
fact that the patient’s condition deteriorated suddenly at 
around 22:30, when no on-call cardiologist was available.

Coronary angiography was not performed, although 
this finding can also appear normal (18).

Figure 3. Electrocardiogram (ECG) of the presented patient at 11.40 pm
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As the clinical condition deteriorated, laboratory tests 
showed markedly elevated D-dimer levels, indicating the 
development of coagulopathy. Disseminated intravascu-
lar coagulation (DIC) is a possible consequence of snake 
venom activity (19, 20). Supporting the suspicion of DIC 
were the prolonged prothrombin time (PT) and activat-
ed partial thromboplastin time (APTT), as well as de-
creased fibrinogen levels.

The changes observed in our patient’s pulmonary pa-
renchyma may be due to the strong toxic effects of snake 
venom. Infiltrates, edema, hemorrhages, and acute respi-
ratory distress syndrome have all been described (21). In 
our case, computed tomography of the lungs and pulmo-
nary arteries was not performed. 

The acute kidney injury in our patient was caused by 
both the direct toxic effect of the venom and the devel-
opment of DIC. Severe cases of acute kidney injury have 
been reported. The most common pathological findings 
are acute tubular necrosis and interstitial nephritis (22).

CONCLUSION

The limitations of the reported case of a fatal snakebite 
include the lack of imaging diagnostics and post-mortem 
examination. Based on the clinical course and laboratory 

parameters, we hypothesize that the primary pathoge-
netic mechanism was disseminated intravascular coagu-
lation. Given that such cases are rare in Western Serbia, 
awareness of the need for prolonged clinical and labora-
tory monitoring of these patients, as well as timely access 
to additional diagnostic tools, is essential.
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UJED OTROVNE ZMIJE SA FATALNIM ISHODOM U ZAPADNOJ SRBIJI:  
PRIKAZ RETKOG SLUČAJA 
Slađana Pavić1, Branko Tomić2, Aleksa Novković3, Rastko Ajtić4,5, Sonja Nikolić5,6

Sažetak

Uvod: Ujedi otrovnih zmija mogu izazvati širok spektar 
kliničkih manifestacija, od lokalnih efekata na tkiva do si-
stemskih komplikacija, uključujući rabdomiolizu, koagu-
lopatiju, akutno oštećenje bubrega, neurološke i kardio-
loške poremećaje. Iako u zapadnoj Srbiji ujedi otrovnih 
zmija ne predstavljaju ozbiljan problem javnog zdravlja, 
može doći do ozbiljnih situacija, sa potencijalno fatalnim 
ishodima. 

Prikaz pacijenta: Opisali smo slučaj sedamdesetjedno-
godišnjeg muškarca kojeg je ujeo poskok u Bajinoj Bašti, 
u zapadnoj Srbiji. Javio se sa umorom, povraćanjem i 
otokom leve ruke jedan sat nakon ujeda. Njegova pret-
hodna medicinska istorija uključivala je dijabetes meli-
tus, moždani udar i operaciju cerebralne aneurizme. Na 
prijemu je bio hipotenzivan i dehidriran, sa lokalnim he-
matomom i trombocitopenijom. Primio je protivotrov, 

kortikosteroide, dopamin, antibiotike i suportivnu negu. 
Uprkos početnoj stabilizaciji, kod pacijenta su se razvili 
akutni respiratorni distres, akutno oštećenje bubrega, 
hipotenzija i periferna cijanoza, što je zahtevalo meha-
ničku ventilaciju i dvostruku inotropnu podršku. Labo-
ratorijski nalazi su ukazivali na koagulopatiju i porast 
markera oštećenja organa. Uprkos intenzivnom lečenju, 
pacijent je podlegao komplikacijama.

Zaključak: Slučaj koji smo predstavili prvi je prijavljeni 
smrtonosni ujed zmije u zapadnoj Srbiji u poslednjih 
30 godina. Primarni patogeni mehanizam je verovatno 
bila diseminovana intravaskularna koagulacija izazvana 
otrovom. Ovaj slučaj ističe važnost produženog klinič-
kog i laboratorijskog praćenja, blagovremene suportiv-
ne terapije i svesti o mogućim teškim sistemskim kom-
plikacijama nakon ujeda zmija.

Ključne reči: Kardio- i cerebrovaskularna oštećenja, komorbiditeti, dijabetes melitus, poskok (Vipera ammodytes), 
ujed otrovne zmije
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