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ABSTRACT

Formic acid poisoning, although uncommon, carries a high-risk of morbidity and mortality. Five cases (one male and four females)
of formic acid poisoning were referred to the Emergency Department within a time frame of 60-120 minutes after ingestion. The
age range was between 14 years and 70 years. Three patients had accidental ingestion, while two had ingested the substance with
suicidal intent. The quantity ingested ranged from 15-30 mL of undiluted acid. Out of the five patients, two had hypertension, one
had both hypertension and diabetes mellitus, and the remaining two did not have any co-morbidities. All five patients presented
with orofacial burns, upper abdominal discomfort and dysphagia. One patient experienced mild haematemesis, while another
had severe haematemesis. Three patients had altered sensorium due to metabolic acidosis. Four patients developed dark, cola-
coloured urine and one had gross haematuria. All patients exhibited acute renal toxicity and dyselectrolytemia. Metabolic acidosis
was corrected in two patients with a 7.5% NaHCO, infusion. Four patients improved with haemodialysis and other supportive
measures and were discharged within 10-16 days of admission. However, a 60-year-old patient who had gross haematuria and
severe haematemesis following the accidental ingestion of 30 mL of acid expired due to severe metabolic acidosis and hypovolemic

shock within eight hours of hospital admission.
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INTRODUCTION

Tripura is India’s second-largest rubber-producing state after Kerala.
Currently, it has over 70,000 hectares of rubber plantations, which
is nearly 70% of the state’s land area, compared to less than 700
hectares in the mid-1970s [1]. Natural rubber is harvested from rubber
trees in the form of latex by tapping and is coagulated by mixing it
with formic acid before commercial processing. Since formic acid is
easily accessible to rubber plantation workers, it is sometimes used
for accidental ingestion or suicidal purposes [2]. Most cases are of
suicidal intent, as accidental ingestion is less common due to the
pungent odour of concentrated acid [3]. Early resuscitation, serial
monitoring of parameters, and meticulous supportive treatment can
significantly reduce complications and enhance the survival rate [4,5].

CASE SERIES

Five cases of formic acid poisoning were referred to the Emergency
Department with various clinical features. The pre-hospitalisation
time ranged from 60-120 minutes. Four patients were females, and
one was male. The age range of the patients was between 14 years
and 70 years. The mode of ingestion was accidental in three cases
and suicidal in two cases. The quantity ingested was between 15 mL
and 30 mL of undiluted formic acid. Two patients had hypertension,
which was controlled with antihypertensive medications. One
patient had both hypertension and diabetes mellitus for 10 years,
and both conditions were managed with antihypertensive and oral
hypoglycaemic agents, respectively [Table/Fig-1].

All patients presented with orofacial burns, dysphagia and upper
abdominal pain. One patient experienced mild haematemesis, while
another had severe haematemesis. Three patients exhibited altered
mental status upon presentation [Table/Fig-2,3]. Immediate intensive
care was established for all patients. Prophylactic antibiotics (Inj.
cefoperazone 1 gm i.v. every 12 hours) were initiated and continued
throughout their hospital stay. Catheterisation was performed to
monitor urine output.

Four patients developed dark cola-coloured urine within 12-24
hours of admission, and one patient had gross haematuria within
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Particulars Patient 1 | Patient 2 | Patient 3 | Patient 4 | Patient 5
Gender F F F F M
Age (years) 70 53 14 45 60
Occupation RPW RPW RPW RPW RPW
Co-morbidity HTN/DM HTN - - HTN
Mode of ingestion A S S A A
Quantity 15 15 15 20 30
Er:f:zomsisgfe”;aﬁon 60 120 120 80 9

[Table/Fig-1]: Demographic profile of patients.

F: Female; M: Male; RPW: Rubber plantation worker; HTN: Hypertension; DM: Diabetes mellitus;
A: Accidental; S: Suicidal

Features Patient 1 | Patient 2 | Patient 3 | Patient 4 | Patient 5
Orofacial burn + + + + +
Upper abdominal pain + + + + +
Dysphagia + + + + +
Dark/bright red urine + + + + +
Haematemesis - - - Mild Severe
Altered mental status - + + = +

[Table/Fig-2]: Clinical presentation.

+: Present; -: Absent

four hours of hospitalisation [Table/Fig-4]. Blood investigations,
including complete blood count, renal function tests with
electrolytes, liver function tests, coagulation profile, chest X-ray
and urine routine with microscopic examinations, were conducted
at regular intervals. Haemoglobinuria was detected in all four
patients with dark cola-coloured urine, suggestive of intravascular
haemolysis. Urine routine and microscopy for the patient with
haemoglobinuria showed a few Red Blood Cells (RBCs) and the
presence of haemoglobin. The urine analysis of the patient who
experienced gross haematuria revealed a significant number of
RBCs without any dysmorphic RBCs and mild proteinuria (Protein
1+, Blood 3+).
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[Table/Fig-3]: Orofacial (circumoral/1
poisoning showed with arrows.

[Table/Fig-4]: Gross haematuria after formic acid poisoning.

Intravenous fluids were started immediately, and electrolyte levels
along with acid-base analysis were performed by the intensivist, as
soon as, possible upon hospitalisation [Table/Fig-5,6]. Gastric lavage
or induced vomiting was not performed, and activated charcoal
was not used in any patient. All patients exhibited dyselectrolytemia,
with hyperkalemia being the most common electrolyte abnormality
observed. Three patients developed metabolic acidosis, and
a 7.5% NaHCO, infusion was initiated for all of them [Table/
Fig-7]. Metabolic acidosis was corrected in two patients. Injection
omeprazole 40 mg i.v. was started in all of them every 12 hours, and
sucralfate suspension 15 mL was administered orally three times a
day when their mentation improved. A titrated dosage of steroids
(dexamethasone 4 mg i.v. every 8 hours) was used in three patients
who did not exhibit haematemesis or melena. Upper gastrointestinal
endoscopy was not performed for any patient during the acute phase
of poisoning. Topical anaesthetic gel (lignocaine 4%) and injectable
tramadol were used to alleviate orofacial and upper abdominal pain.
A diuretic (furosemide 20 mg i.v. once or twice daily) was used in four
patients who presented with cola-coloured urine. Haemoglobinuria
resolved in all patients with conservative management within 4-6
days of admission. Renal function and hyperkalaemia improved in
four patients with acute renal toxicity after undergoing haemodialysis.
Enteral feeding was initiated, as early as, possible once they could
tolerate oral intake. Four patients survived and were discharged in
stable condition within 10-16 days of admission, with advice to attend
a Gastroenterology clinic for upper Gl endoscopy [Table/Fig-7].

Electrolytes

(Na/K/Cl) Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Admission 137/4.9/104 | 135/5.0/102 | 138/4.8/103 | 136/4.9/104 | 136/6.2/108
Day 2 136/5.5/106 | 136/5.4/103 | 137/5.3/105 | 137/5.6/104

Day 3 137/5.9/108 | 135/5.9/104 | 138/5.8/106 | 139/6.0/106

Day 4 138/5.6/104 | 136/5.1/103 | 137/5.0/103 | 136/5.5/102

Day 7 139/4.6/104 | 138/4.8/104 | 140/4.2/104 | 137/5.0/103

[Table/Fig-5]: Electrolytes abnormalities.
Reference range of Na (Sodium): 135-145 mEq/L; K ( Potassium): 3.5-5.2 mEg/L; Cl (Chloride):
96-106 mEq/L

Parameters

(PH/HCO,) Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Admission 7.37/24 7.29/18 7.32/20 7.36/23 7.16/11
Day 2 7.36/25 7.31/19 7.34/21 7.37/24

Day 3 7.38/23 7.32/21 7.34/22 7.38/25 -
Day 4 7.37/25 7.36/24 7.37/24 7.39/26 -
Day 7 7.39/26 7.40/25 7.41/26 7.40/26 -

[Table/Fig-6]: Acid base parameters.

Reference range of arterial pH: 7.35 to 7.45; HCO,: 22-29 mEg/L

Complications Patient 1 | Patient 2 | Patient 3 | Patient4 | Patient5
Metabolic acidosis - + + - +
Dyselectrolytemia + + + + +
Acute renal toxicity + + + + +
Hypovolemic shock - - - - +
Outcome S S S S D
Length of stay 10 days 14 days 12 days 16 days 8 hours

[Table/Fig-7]: Complications, outcome and length of hospital stay.

+: Present; -: Absent; S: Survived; D: Died

A 60-year-old patient who presented 90 minutes after accidental
ingestion of 30 mL of acid exhibited severe metabolic acidosis,
haematemesis and shock. He was intubated, and ventilatory support
with volume-assisted control mode was established to maintain
oxygen saturation. Patient experienced acute renal toxicity with
hyperkalaemia and developed gross haematuria within four hours of
admission. A 7.5% NaHCO, infusion was started, and haemodialysis
was initiated along with blood transfusion. An ultrasonography of the
kidney and bladder did not reveal any abnormalities. Unfortunately,
he succumbed to death due to severe metabolic acidosis and
hypovolemic shock within eight hours of hospital stay.

DISCUSSION

Formic acid poisoning is uncommon, and limited studies are available
in the literature [5]. It is a colourless liquid with a pungent odour, and
the fatal dose ranges from 15-200 mL [3]. The severity of symptoms
depends on the amount ingested, with common presentations
including orofacial burns, dysphagia, vomiting, respiratory distress,
abdominal pain and haematemesis [4,5]. Various complications, such
as metabolic acidosis, septicaemia, Gastrointestinal (Gl) perforation,
esophageal stricture, acute respiratory distress syndrome, aspiration
pneumonia, severe skin burns, acute renal failure and shock, have
been reported in the literature [3-5]. Septicemia, bowel perforation,
tracheoesophageal fistula, aspiration pneumonia, haematemesis and
haematuria are associated with a high mortality rate [6].

Formic acid is easily absorbed from the gastrointestinal tract and can
cause intravascular haemolysis and acute renal failure [7,8]. Patients
should be admitted to a Critical Care Unit and kept nil per os. Gastric
lavage should not be performed to prevent further damage to the
gastrointestinal tract, which may lead to haemorrhage or perforation
[7]. Fluid management must be conducted very carefully, and acid-
base balance should be adequately maintained. Empirical antibiotics
can be started, and renal function, urine output and electrolytes must
be monitored regularly to detect acute renal toxicity [8].

Steroids should never be given in cases of severe gastrointestinal
bleeding, as they can precipitate perforation [2,7]. In the present case
series, a titrated dosage of steroids was used in three patients who
did not experience haematemesis or melena during their hospital
stay, assuming these patients did not have severe gastrointestinal
bleeding. Upper Gl endoscopy was not performed for any patient in
the acute phase of poisoning, which aligns with findings from other
studies described in the literature [2,7,9].

Severe clotting factor defects can be monitored by assessing
bleeding time, clotting time, prothrombin time, serum fibrinogen
and fibrin degradation products [7]. Folinic acid (1 mg/kg i.v. bolus
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followed by six doses of 1 mg/kg i.v. at four-hour intervals) can
be used in severe cases to promote formate degradation in the
liver [10]. Haemodialysis is required for severe metabolic acidosis,
electrolyte imbalances and acute renal failure [8]. The authors
performed haemodialysis on all five patients who had acute renal
toxicity with dyselectrolytemia.

Diuretics should be used judiciously in acute renal failure. Although
haematuria was rarely described, the exact cause of haematuria
was not properly established, and it was associated with a high
mortality rate [6,11]. It may occur within a few hours or after a day
and may be due to systemic absorption of the acid causing toxic
tubular necrosis of the kidney [11-13].

Estresa A et al., conducted a retrospective study on formic acid
poisoning, which revealed that out of 15 deaths, six patients
died from vascular hypotension, five from severe gastrointestinal
bleeding, and the remaining four from acute renal failure [9]. Severe
metabolic acidosis, haematemesis, haematuria, gastrointestinal
perforation and advanced age were identified as independent
predictors of mortality [3,7]. In the present case series, a 60-year-
old patient presented to the hospital approximately 90 minutes after
accidentally ingesting 30 mL of formic acid. He exhibited severe
metabolic acidosis, haematemesis and gross haematuria. Despite
all resuscitative measures, he died from hypovolemic shock within
eight hours of admission.

CONCLUSION(S)

Increased age, co-morbidities, suicidal ingestion and a long pre-
hospitalisation time contribute to a high mortality rate following
formic acid poisoning. Immediate resuscitation and proper
supportive measures can significantly reduce morbidity and mortality.
Awareness should be raised among rubber plantation workers by
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educating them about the safe handling of the acid. Additionally, the
incidence of suicidal ingestion of acid can be reduced by enforcing
strict remedial measures.
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