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Poisoning is a qualitative term used to define the potential of 
a chemical substance in acting adversely or deleteriously on 
the body [1-4]. Hydrocarbon ingestions account for about 

5% of all accidental poisonings and 25% of all fatal ingestions in 
children of <5 years of age [1,5]. Kerosene is a hydrocarbon product 
of petroleum distillate, made up of paraffin and naphthalenes. In 
developing countries kerosene is commonly kept in the home, being 
extensively used for cooking, heating, and lighting. Consequently, 
accidental kerosene ingestion is often seen in children in these 
countries. Kerosene toxicity involves mainly the respiratory and 
central nervous systems (CNS). The gastrointestinal tract is also 
commonly but mildly involved. Rarely, other systems may be 
affected such as the liver, kidneys, and myocardium [6]. The aim 
of our study was to evaluate the demographics, clinico-laboratory 
profile and outcome of hydrocarbon poisoning in children.

MATERIALS AND METHODS

A retrospective descriptive study was conducted among children 
of 0–12 years of age, admitted to a medical college of Gulbarga 

(Karnataka). The study was conducted from April 2015 to March 
2016 (12 months) after getting approval from the Institutional 
Ethic Committee. All children in the age group of 0–12 years 
with the history of any accidental hydrocarbon consumption were 
included in the study after taking consent from the parents or legal 
guardians. Children with pneumonia, on treatment at the time of 
consumption of hydrocarbon and children with seizure disorder 
(epilepsy), were excluded from the study.

The medical records of these children were reviewed 
retrospectively, data were recorded in a standard pro forma which 
included the following details: Demographics, history clinical 
sign and symptoms, and chest radiographic findings which were 
taken minimum after 6 h of hydrocarbon consumption, complete 
hemogram taken after 24 h of hydrocarbon consumption, 
complications involving any organ system such as pneumonitis, 
convulsion and outcome with respective to improvement, and 
duration of stay in hospital.

Data were analyzed using the Statistical Package for the 
Social Sciences (SPSS) software version 22.0 (SPSS, IBM Inc. 
New York). For quantitative data mean and standard deviation 
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were calculated. Chi-square test was used for comparing 
differences between categorical variables. For interpretation of 
results, significance was adopted at p<0.05 at 95% confidence 
interval.

RESULTS

A total of 52 cases were reviewed, constituting 6.5% of total 
admissions for the year in our hospital. The most common type 
of hydrocarbon consumed was kerosene 37 (71.1%), followed 
by thinner 15 (28.9 %). The mean age of presentation was 
3.01±2 years. Most cases were there in summer 20 (38.3%) 
followed by rainy 18 (34.6%) and winter 16 (27.1%) season, 
respectively. Table 1 show the baseline and demographic 
characters of the study population.

A total of 38 children (76.07%) were symptomatic at the time 
of presentation, with most common presentation being vomiting 35 
(67.3%), followed by hurried breathing 30 (57%), cough 24 (46%), 
fever 15 (28.8%), altered sensorium 4 (7.9%), and convulsion 
2 (3.5%) in the decreasing frequency. Clinically, tachypnea and 
retractions 30 (57.6%), tachycardia 22 (42.3%), low saturation 
21 (40.3%), crackles 18 (34.6%), and wheeze 4 (7.6%) were seen.

A significant correlation (p=0.0058) between vomiting 
immediately after consumption of hydrocarbon and development 
of pneumonia was found with 18 (34.6%) children developing 
pneumonia out of 35 (67.3%) children presenting with vomiting. 
Similarly, a significant correlation (p=0.011) was found between 
hypoxia and development of CNS complaints with 4 (7.9%) 
developing altered sensorium out of 21 (40.3%) with hypoxia. 
Prior intervention before admissions such as gastric lavage and 
inducing vomiting was significantly associated (p=0.0001) with 
the development of pneumonia (Table 2).

Leukocytosis significantly correlates with development of 
chemical pneumonitis with p-value being significant 0.00002 
(<0.05). The outcome was good in most cases 48 (92.2%), 
with 4 (7.8%) leaving against medical advice, none requiring 
mechanical ventilation. The mean duration of stay in hospital was 
40±4 h.

DISCUSSION

Physicochemical properties of hydrocarbons, such as high 
volatility, low viscosity, and low surface tension, result in 
aspiration and also result in pulmonary injury. Lower viscosity 
promotes penetration into more distal airways and lower surface 
tension increases spread over a larger area of lung tissue [7]. In 
our study, the mean age was 3.01±2 years with 1–3 years being the 
most common age group and male:female ratio of 1.4:1. Curiosity 
and lack of awareness are mainly attributed to the involvement of 
toddler age group (1–3 years) [1,3,8].

In our study, most cases were from rural and urban slums. 
Kerosene is a common household commodity, especially in rural 
areas [2,3]. Parental supervision is often lacking; therefore, these 
children are at high risk for kerosene poisoning. A significantly 

larger number of cases of hydrocarbon poisoning occurred in 
summer than in winter, or rainy season in the present study. 
During hot seasons, the child is likely to be thirsty and may 
mistake kerosene (or another hydrocarbon) for water or another 
cold drink [4]. Vomiting was the most common symptom in our 
study 35 (67.3%) attributed to mucosal irritation [9].

There was a significant correlation between vomiting and 
development of pneumonitis (p=0.0058) in the present study. It 
is suggested that vomiting after kerosene ingestion may cause 
aspiration can lead to pulmonary pathologies [10-13]. In our 
study, there was a significant correlation between children with 
a prior intervention such as gastric lavage and inducing vomiting 
with the development of pneumonia. Furthermore, similar to other 
investigators [14,15], we found a high prevalence of symptoms 
relating to the respiratory system as most common.

It is widely accepted that hypoxia is the cause of CNS symptoms 
in cases of kerosene poisoning. In our study, all children with 
CNS symptoms had desaturation on presentation (p=0.011) [16]. 
In our study, there was a significant correlation between 
leukocytosis and pneumonia similar to other studies (p=0.00002). 
A variety of radiological abnormalities have been reported after 
hydrocarbon ingestion, including pneumonitis, pleural effusion, 

Table 1: Baseline and demographic characters of the study 
population
Parameters n (%)
Age (in years)

<1 0
1–3 42 (80.7)
3–6 8 (50.3)
6–12 2 (3.8)

Sex
Male 30 (57.6)
Female 22 (42.3)

Residence
Rural 30 (57.6)
Urban slums 12 (23)
Urban 10 (19.2)

SES
High 0
Upper middle 0
Lower middle 4 (7.9)
Upper lower 30 (57.6)
Lower 18 (34.5)

SES: Socioeconomic status

Table 2: Correlation between prior intervention before admission 
and development of pneumonia
Prior intervention Pneumonia Total

Yes No
Done 8 0 8
Not done 12 32 44
Total 20 32 52
Chi-square value=15.12, P=0.0001
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pneumothorax, pneumomediastinum, subcutaneous emphysema, 
and pneumopericardium [17-19], but in our study bilateral 
interstitial pneumonia was the most common followed by right 
basal pneumonitis.

Medical care was mainly supportive. Patients received 
antipyretics, intravenous fluids and electrolytes, and humidified 
oxygen when necessary. Antibiotics were prescribed when 
supportive treatment proved insufficient and secondary bacterial 
infection was suspected. There was no mortality in our series. 
Educational programs are needed in rural areas, and slums to 
educate people and health-care workers about the do and don’t’s 
related to hydrocarbon poisoning such as avoiding induction of 
vomiting and gastric lavage.

The main limitations of the study were that in this study, the 
data were collected retrospectively and are therefore subject to 
errors of omission or incomplete documentation.

REFERENCES

1. Machado B, Cross K, Snodgrass W. Accidental hydrocarbon ingestion cases 
telephoned to a regional poison center. Ann Emerg Med 1988;17:804-80.

2. Reed RP, Conradie FM. The epidemiology and clinical features of 
paraffin (kerosene) poisoning in rural African children. Ann Trop Paediatr 
1997;17:49-55.

3. Nagi NA, Abdulallah ZA. Kerosene poisoning in children in Iraq. Postgrad 
Med J 1995;71:419-22.

4. Ellis JB, Krug A, Roberston J, Hay IT, macintyre U. Paraffin ingestion-the 
problem. S Afr Med J 1994;84:727-30.

5. Taussig LM, Castro E, Landau LI. Pulmonary function 8-10 years after 
hydrocarbon pneumonitis. Clin Pediatr 1977;16:57-9.

6. Arena JM. Hydrocarbon poisoning current management. Pediatr Ann 
1987;16:879-83.

7. Ervin ME. Petroleum distillates and turpentine. In: Haddad LM, 
Winchester JF, editors Clinical Management of Poisoning and Drug 
Overdose. Ch. 77. Philadelphia: WB Saunders Co; 1983.

8. De Wet B, van Schalkwyk D, van der Spuy J, du Plessis J, du Toit N, Burns D. 
Paraffin (kerosene) poisoning in childhood-is prevention affordable in South 
Africa? S Afr Med J 1994;84:735-8.

9. Wassermann GS. Hydrocarbon poisoning. Crit Care Q 1982;4:33-41.
10. Gerarde HW, Linden NJ. Toxicological studies on hydrocarbons. Arch 

Environ Health 1963;6:329-41.
11. Le Mesurier SM, Lykke AW, Stewart BW. Reduced yields of pulmonary 

surfactant: Patterns of response following administration of chemicals to 
rats by inhalation. Toxicol Lett 1980;5:89-93.

12. Dice WH, Ward G, Kelley J, Kilpatrick WR. Pulmonary toxicity following 
gastrointestinal ingestion of kerosene. Ann Emerg Med 1982;11:138-42.

13. Press E, Adams WC, Chittenden RF. Cooperative kerosene poisoning study: 
Evaluation of gastric lavage and other factors in the treatment of accidental 
ingestion of petroleum distillate products. Pediatrics 1962;29:648-74.

14. Truemper E, Rocha SR, Atkinson SD. Clinical characteristics, 
pathophysiology, and management of hydrocarbon ingestion: Case report 
and review of the literature. Pediatr Emerg Care 1987;3:187-93.

15. Gupta P, Singh RP, Murali MV, Bhargava SK, Sharma P. Kerosene oil 
poisoning-a childhood menace. Indian Pediatr 1992;29:978-84.

16. Majeed HA, Bassyouni H, Kalaawy M, Farwana S. Kerosene poisoning 
in children: A clinico-radiological study of 205 cases. Ann Trop Paediatr 
1981;1:123-30.

17. Capitano MA, Kirkpatric JA. The radiological aspects of air and food 
passages. In: Ferguson CF, Kendig EL, editors. Disorders of Respiratory 
Tract in Children. Vol. 02. 2nd ed. Philadelphia: WB Saunders Co; 1972. 
p. 1350-1.

18. Levine ML, Mascia AV. Pulmonary Diseases and Anomalies of Infancy and 
Childhood. New York: Harper and Row; 1966. p. 197.

19. Perlich MM. Pulmonary diseases caused by chemical and physical agents. 
In: Baum GL, editor. Textbook of Pulmonary Diseases. Boston: Little Brown 
and Co.; 1965. p. 369.

Funding: None; Conflict of Interest: None Stated.

How to cite this article: Hatti SS, Uplaonkar V, Honnalli C. Hydrocarbon 
poisoning in children: 1-year retrospective study. Indian J Child Health. 2018; 
5(3):193-195.

Doi: 10.32677/IJCH.2018.v05.i03.011

https://doi.org/10.32677/IJCH.2018.v05.i03.011

