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ABSTRACT
Background: Formic acid (FA) being pungent, odorless, easily 
available and consumed for suicidal purposes and the dilute 
form being colorless and odorless is consumed accidentally. 
Accidental ingestion is rare and deliberate self-harm is very 
painful and violent which has been a rare modality of commi-
tting suicide but for these areas where it is easily available. 
Materials and methods: This a retrospective case series 
analysis study 14 patients with acute formic acid poisoning. 
There were 14 patients, with 3 females and 11 males. The 
average age was 35.5 years, with the average in males being 
34.9 and 37.6 in females. Thirty milliliter were consi dered as 
cutoff range as diluted/undiluted FA below 30 ml were managed 
in our institution and 30 ml+ were referred to higher toxicology 
speciality care. 
Results: Act of deliberate self-harm was seen in 11 cases 
(78.5%) and accidental ingestion in three cases (21.5%). All 
had orofacial burns, 4 had mild hematemesis and 3 severe 
hematemesis with impending renal complications. All the stabi-
lized and referred cases were no further evaluated for follow-up. 
Facial burns and contracture needing cosmetic correction was 
seen in three cases, while corneal and lid scarring seen in two 
cases while a case of esophageal stricture with lower GIT and 
renal complications were seen in one case.
Conclusion: Formic acid poisoning is uncommon, and limited 
literature review is available with fewer protocols laid. So,  
immediate management of this corrosive poisoning with suppor-
tive measures reduces the mortality drastically. Serial upper 
gastrointestinal imaging diagnose stricture earlier and cosmetic 
reconstruction helps in facial scarring and contractures. 
Keywords: Formic acid, hematemesis, endoscopy, metabolic 
acidosis.
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INTRoDuCTIoN

Natural rubber, also called India rubber is harvested 
mainly in the form of the latex from rubber trees (Hevea 
brasiliensis).1 The latex is a sticky, milky colloid drawn 
off by making incisions into the bark and collecting the 
fluid in vessels in a process called ‘tapping’.1 It is then 
refined into rubber ready for commercial processing.1 
Latex is generally processed into either latex concentrate 
for manufacture of dipped goods or it can be coagulated 
under controlled, clean conditions using formic acid 
(rubber acid, FA).1 
 So, FA is easily available and can be misused for deli
berate selfharm and more commonly accidental inges
tion as it is a colorless and odorless in dilute form.2 In the 
concentrated form being pungent and odorless it is mixed 
with country liquor and consumed for suicidal purposes 
and the dilute form being colorless and odorless is con
sumed accidentally.1,3 Deliberate self-harm is very painful 
and violent, and survivors want to erase the nightmare. 
Ninety percent of the cases are of suicidal intent and acci-
dental consumption forms a lesser fraction.1,4 Accidental 
ingestion is rare, and deliberate self-harm is very painful 
and violent, which has been a rare modality of committing 
suicide but for these areas where it is easily available.1,4 
 This series analysis is an attempt at understanding the 
clinical scenario and identifying the predictors of fata-
lity in acute formic acid poisoning and their successful 
management.

MATeRIALS AND MeThoDS

This a retrospective case series analysis study done 
during the study period of 54 months from June 2009 
to 2013. All the patient with history of rubber acid (FA) 
ingestion treated in our hospital were included in the 
study. All the cases admitted for other poisoning were 
excluded from the study. There were 14 patients, with  
3 females and 11 males. The average age was 35.5 
years, with the average in males being 34.9 and 37.6 in  
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Table 1: Clinical scenario of the cases included in the study

Patient 
no. Age Sex

Suicidal/ 
accidental

Amount 
ingested

Orofacial 
burns Hematemesis

Renal 
complication

Managed in 
our hospital

Stabilized and 
referred

Follow-up 
(months)

1 32 m Suicidal < 30 ml + alc + + – + NA 29
2 37 m Suicidal > 30 ml + alc + + + – + NA
3 44 m Suicidal > 30 ml + + + – + NA
4 25 m Suicidal > 30 ml + + + – + NA
5 28 m Accidental Diluted + – – + NA 19
6 33 m Suicidal < 30 ml + alc + – – + NA 7
7 43 F Suicidal < 30 ml + – – + NA Lost 
8 37 m Suicidal < 30 ml + alc + – – + NA Lost
9 41 m Accidental Diluted + – – – NA 39

10 41 m Suicidal > 30 ml + alc + + + – + NA
11 33 m Accidental Diluted + – – + NA 49
12 33 m Suicidal > 30 ml + + + – + NA
13 31 F Suicidal < 30 ml + alc + + – + NA Lost
14 39 F Suicidal < 30 ml + – – + NA Lost

NA: Not applicable

Table 2: Two years follow-up of the cases in the study

Patient 
no.

Facial 
burns/ 
contracture

Eye 
injury

Esophageal 
stricture

Lower 
GIT 
problems

Renal 
compli-
cations

1 + – – – –
2 NA NA NA NA NA
3 NA NA NA NA NA
4 NA NA NA NA NA
5 – – – – –
6 – – – – –
7 + + + + +
8 – – – – –
9 + + + +

10 NA NA NA NA NA
11 – – – – –
12 NA NA NA NA NA
13 – – – – –
14 – – – – –

NA: Not applicable

females. All were recorded as medicolegal and due grave 
risk and the possibilities were explained (Table 1).
 Immediate intensive care was established to care for 
airway, breathing and circulation in the medical ICU 
settings. A rough estimate of the consumed acid was 
enquired by a standard 30 ml tea cup which is often used 
by the local population. Thirty milliliter were considered 
as cutoff range as diluted/undiluted FA below 30 ml were 
managed in our institution and 30 ml+ were referred to 
higher toxicology specialty care (Table 2).

ReSuLTS

Act of deliberate selfharm was seen in 11 cases (78.5%) 
and accidental ingestion in three cases (21.5%). Six cases 
consumed it with alcohol, and all the accidental cases 
mistook the dilute ones for water. All had orofacial burns,  
4 had mild hematemesis and 3 severe hematemesis with 
impending renal complications (Figs 1 and 2). All the 
stabi lized and referred cases were no further evaluated 
for follow-up. Facial burns and contracture needing  Fig. 1: Oral tongue burns 3 days after consumption

cosmetic correction was seen in three cases, while  
corneal and lid scarring seen in two cases, while a case of 
esophageal stricture with lower GIT and renal complica
tions were seen in one case (Fig. 3).

DISCuSSIoN

Formic acid reaches the systemic circulation by ingestion, 
inhalation or absorbed through the skin.5,6 Concentrated 
forms are more corrosive and the dilute forms are severe 
eye, skin and respiratory mucosa irritants.5,6

 Most of the victims are males in the 4th to 5th decades.5,6 
Formic acid is a colorless liquid with pungent penetrating 
odor with the fatal dose being 50 to 200 ml.1,5,6  
 Clinical features depend on the quantity of ingestion 
and usually present with vomiting, respiratory distress, 
hematemesis and hematuria.7 Hematochezia and blood 
vomitus may be seen with 30 to 4 ml FA ingestion associa
ted with acute abdomen and dark red urine.7,8 Common 
complaints were oral cavity burns, metabolic acidosis, 
septicemia, dysphagia, esophageal stricture, gastro-
intestinal perforation, aspiration pneumonia, ARDS, 
acute renal failure, chemical pneumonitis and shock.7,8  



Ravishankar S Bhat et al

106

 Skin contacts cause erythema, blisters and severe skin 
burns, while corneal injuries cause clouding and loss of 
vision.710 Inhalation of the vapor can cause respiratory 
distress syndrome, aspiration pneumonitis and shock 
lung.11,12 Adult respiratory distress syndrome caused by 
inhalation pneumonitis manifests as cough, dyspnea, 
cyanosis and respiratory failure.11,12 This insoluble toxic 
liquid intensifies the respiratory failure and may need 
ventilatory support after 3 to 4 days.12,13

 On ingestion burning pain, excessive salivation, 
intense vomiting, mucosal corrosion and ulceration is 
seen in the oral mucosa while upper gut ulcerations 
manifests as hematemesis.7,8 Its absorbed readily from 
the gut mucosa, but the coagulative necrosis may lead 
onto perforation.7,8 Rare complications were tracheo 
eso phageal fistula and pneumomediastinum can occur.7,8 
At the cellular level, it has inhibitory action on aerobic 
glycolysis with derailment of ATP synthesis.7,8 Hemolysis 
and, in severe cases, disseminated intravascular coagula
tion can be seen.7,8 These are monitored by prothrombin 
time, thombin time, serum fibrinogen, platelet counts and 
serum fibrinogen degradation products.7,8  

 The emergency management is securing the airway 
and maintaining the hemodynamics as the treatment 
is totally supportive with no specific antidote for the 
poisoning.14 A faster general assessment was done and 
persons in shock and collapsing saturation intubation 
with ventilator support is used.15 It can also present 
with bad coma scales like drowsiness, weakness all 
over the body, with pupils completely dilated where 
immediate advanced life support is needed.7,8 Electro
cardiogram (ECG) and pressures may show tachycardia 
or brady cardia, hypertension or hypotension, so a central 
monitoring is advised.7,8 Cardiovascular changes are 
nonspecific, both brady- and tachy-arrhythmias being 
observed, frequently accompanied by profound vascular 
hypotension.3,7,8  
 No oral feeds till it is established that the gastro
intestinal has not occurred.14 Fluid balance with invasive 
acid base analysis is very accurate with intensivist care.14 
Renal function is to be maintained and the empirical anti
biotics are to be administered.14 Titrated doses of steroids 
help in stress-related imbalance but may aggravate gut 
mucosal hemorrhages in higher doses.14 Opoids and low 
dose diazepam provide analgesia after gastrointestinal 
hemorrhage, metabolic acidosis and renal failure are 
settled.16 Topical application of local anesthetics helps in 
pain relief and early alimentation.16

 Metabolic acidosis can be managed with sodium 
bicarbonate intravenously tide off the mortality signifi
cantly before shifting to the intensive care setup.4 Careful 
follow-up with OGD is required in patients who survived 
with severe hematemesis or melena to diagnose early 
strictures.4 Instinct to induce vomiting, gastric lavage 
and activated charcoal should be terminated.17 Rarely, 
folinic acid (1 mg/kg Iv bolus followed by 6 doses of  
1 mg/kg Iv doses at 4th hourly intervals) may be needed 
in severe systemic poisoning by enhancing formate degra
dation in the liver.18 Hemodialysis is useful in intractable  

Fig. 3: Upper GI endoscopy showing the burns in esophagus

Fig. 2: Sloughing and ulceration at the palatal and posterior 
pharyngeal wall
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electrolyte imbalance while exchange transfusion helps 
in severe intravascular hemolysis.3,18 It also helps correc-
ting the renal failure maintaining the raising serum 
creatinine levels, urine output and serum potassium 
levels.19 Hematuria appears faster and is a poor indicator 
of renal function.19 
 Whole blood transfusions may be needed in severe 
hemolysis as exchange transfusions.15 Metabolic acidosis, 
with severe electrolyte imbalances may be evident and 
fatal in severe damage to the gastric wall with perfo-
ration.15 Skin burns later lead onto contractures and 
keloid formation on the affected area, also esophageal 
stricture may need a endoscopic assessment later.14

 Rajan et al, reported 15 deaths due to FA poisoning 
where 6 had severe vascular hypotension and respiratory 
arrest, 4 died of acute renal failure and 5 failed to recover 
from gastrointestinal hemorrhage.1 They also reported 
orally 10 ml proved fatal, death occurring in hours, in 
spite of aggressive management while 15 proved imme
diate fatality.1 Older patients, with severe hematemesis 
and uncontrolled metabolic acidosis are independent 
predictors of morbidity.1 Esophageal strictures may need 
surgical corrections while facial scars may need cosmetic 
and reconstructive rehabilitation.1

 Mathew et al in their study of 302 cases of FA ingestion 
found respiratory distress in 44%, metabolic acidosis in 
70.2%, ARDS in 33.8% and chemical pneumonitis in 25.5% 
of cases.20,21 Here, respiratory distress is significantly  
associated with morbidity even in cases of ingestion and 
many cases of mortality on autopsy showed widespread 
pneumonitis.20,21 
 Cases have been reported with mere facial skin contact 
of FA causing death in 6 hours.22

CoNCLuSIoN

Formic acid poisoning is uncommon, and limited lite-
rature review is available with fewer protocols laid. So, 
immediate management of this corrosive poisoning with 
supportive measures reduces the mortality drastically. 
Serial upper gastrointestinal imaging diagnose stric
ture earlier and cosmetic reconstruction helps in facial  
scarring and contractures.
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