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ABSTRACT

Hydrocarbons toxicity still remains a contributor to childhood morbidity and mortality in developing
countries. They mainly affect both respiratory and central nervous systems. In the present study we report
four prognostic grades for hydrocarbon toxicity among children, to establish a rapid bedside and de-
tailed clinical scoring system. It was carried out on 70 hydrocarbon exposed patients less than 18 years
old. They were divided into two groups, test group (50 cases) and confirmatory group (20 cases). Subse-
quently, in the test group; detailed toxicological history, thorough medical examination and full investi-
gations were done. Accordingly, these patients were classified into 4 different prognostic grades as fol-
lows, grade I: cases who achieved complete cure, grade II: cases who suffered chest complications
(chemical pneumonitis), grade IlI: cases who were admitted to ICU or put on ventilator and grade 1V:
dead cases. A new scoring system was established to predict prognosis of the cases. The scoring system
was based on the following parameters: cyanosis, PaO, level, CNS manifestations, pulmonary involve-
ment, respiratory distress, and vomiting. The total scoring system number (TSN) was calculated for each
patient and interpreted as follows: (TSN) less than 5: excellent prognosis and outpatient treatment is
enough. (TSN) between 5-8: complete cure after hospital addmission. (TSN) between 9-11: chest compli-
cations (chemical pneumonitis). (TSN) between 12-15: ICU admission, ventilator use or death (bad prog-
nosis). The validity of this scoring system was assessed by its application on further 20 patients (confir-
matory group).
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tem, Scoring System.

INTRODUCTION carbon structure), aromatic (containing
one or more benzene rings) and halogen-
Hydrocarbons include organic com- ated (containing chlorine, bromine or fluo-
pounds composed primarily from both ride atoms) hydrocarbons (Goto, 2006).
carbon and hydrogen. Subcategories of
hydrocarbons include aliphatic (saturated Young children are at high risk for
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home accidents and toxicities of all kinds
because of their immature respiratory and
metabolic systems together with their un-
developed sense of smell and taste. They
are more likely to drink kerosene in mis-
take for clear liquids like water, spirit or
lemonade believing it to be a pleasant
drink with which they are familiar (Lif-
shitz et al., 2003).

Kerosene is still considered the most
common household poisoning agent that
contribute to childhood morbidity and
mortality in developing countries as India,
Ghana, Nigeria, Jordan and the Caribbean.
In all these countries, kerosene is the most
frequent offender in young children (Tshi-
amo, 2009; Manzar et al., 2010).

Hydrocarbon toxicity affects mainly the
respiratory system and the central ner-
vous system. Gasping, chocking, grunting,
coughing and intercostals" retractions are
the earliest signs of hydrocarbones inges-
tion and chemical pneumonitis is the most
serious pathological complication in the
lung (Shotar, 2005, Mattie and Sterner,
2011). Chemical pneumonitis induced by
hydrocarbons exposure is usually mani-
fested by, increasing signs of respiratory
distress in the form of tachypnea, nasal
flaring, intercostals' retractions, fever and
hypoxemia (Jayashree et al., 2006). Head-
ache, dizziness, drowsiness, restlessness,
seizure and coma are the commonest CNS
manifestations of hydrocarbon toxicities.
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Gastrointestinal involvement in the form
of nausea, vomiting, abdominal pain and
diarrhea was also reported (Shotar, 2005).

The aim of the present study is to sug-
gest a new proposed score and to evaluate
its role in predicting the severity and
prognosis of hydrocarbon poisoning in
children.

MATERIAL AND METHODS

A) Subjects

The subjects of the present study were
70 children less than 18 years old with a
history of pure hydrocarbon ingestion at-
tending to The Toxicology Unit of Tanta
University Emergency Hospital. Cases of
mixed

hydrocarbon

ingestion  (co-
ingestion) were excluded.

The patients were classified into two
main groups:

Test group: (50 patients)

Data obtained from some parameters
examined in the subjects of this group
were statistically studied and scheduled to
establish the scoring system.

Confirmatory group: (20 patients)
Subjects of this group were used to as-
sess the validity of the scoring system.

Parents of the included children gave a
written consent for participation in this

work after detailed information about the
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main goal of the study and confidentiality
towards the subjects were maintained by
giving a code number for every pa-
tient.

B) Methods:

I) Clinical methods:

The following toxicology sheet was tak-
en from each subject that involves the fol-
lowing items:

1- History:

e DPersonal history: name, age, sex,
residence, admission date, number of
siblings and parents” education.

e Use of hydrocarbon at home, place
of storage, container, amount nearly
ingested (more or less than 30 ml))
Gupta et al., 1992), type of hydrocar-
bon ingested and time & place of in-
gestion.

* Mode of poisoning, route of expo-
sure, time passed since hydrocarbon
exposure, past history of operations,
asthma, pneumonia or chronic sys-
temic illness (diabetes, hypertension,
renal or blood disease), history of
vomiting following ingestion (spon-
taneous or induced, blood streaked
and its frequency) and any treatment
given before admission.

2- Clinical examination:

Records including data of vital signs
and general examination were done for
each patient.
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II) Laboratory methods:

Arterial blood gases analysis (ABG), liv-
er function testes (LFT), renal function
tests (RFT) and complete blood count
(CBC) were done for each patient.

III) Plain chest X ray:

Was carried out twice for each patient;
on admission and before discharge. Inter-
pretation of each case was done.

Statistical analysis

Data were analyzed using SPSS, version
18 computer program. Tests were done us-
ing Pearson’s correlations and two tailed-
tests. P- value was considered significant
at < 0.05 and highly significant at < 0.001.

RESULTS

Results of the test group:

In the present study, (78%) of patients
were living in low socioeconomic regions,
in families having more than 2 children
with illiterate or low educational parents
level. In (60%) of total cases, hydrocarbons
were used for cleaning purposes, (30%) for
lighting and cooking while, in 10% hydro-
carbons were used for other purposes as
machine fuel.

In (86%) of total cases, the hydrocarbon
was kept in discarded soft drink bottles or
water bottles and in (90%) of cases it was
kept in places within the reach of the chil-
dren (kitchen, bathroom and downstairs).
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Eighty percent (80%) of the cases were
admitted to Tanta emergency hospital
during July and August (2010) while,
(18%) of total cases were admitted during
May and June and only 2% of the cases
were admitted during October.

Table (1) shows that, the majority of
cases [35 patients (70%) of total cases]
were between 1 and 3 years old.

The number and percentage of cases in
relation to the amount of hydrocarbons in-
gested and time passed after ingestion
was studied; the total number of children
who ingested amount less 30 ml of hydro-
carbons was 37 patients (74%) while those
who ingested more than 30 ml of hydro-
carbons were 13 patients (26%) of the cas-
es. The time passed after hydrocarbons in-
gestion showed many variations. Ninety
percent of cases (45 patients) reached
hospital within 6 hours, (2%) of the
cases (1 patients) reached within 3 hours
while, (8%) of cases (4 patients) reached
within 20 minutes after hydrocarbon ex-
posure.

The Clinical data of the test group cases
are arranged according to their frequency
in table 2.

In the present study, every clinical pa-
rameter had been classified into four
grades according to the severity of each
one. Table (3) demonstrates the different
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clinical grades observed in the test group
cases.

Regarding the result of investigations
done in this study, twenty seven patients
(54%) out of the test group have normal X-
ray films. 13 patients (26%) have shown
increased bronchovascular markings, and
hilar congestion appeared in 5 patients
(10%) while, bilateral pneumonic patches
was observed in 5 patients (10%). The re-
sults of complete blood count (CBC) re-
vealed that 20 patients (40%) of total cases
had leucocytosis, 22 patients (44%) had
anemia and 8 patients (16%) had com-
bined leucocytosis and anemia.

In relation to liver function testes
(LFTs) and kidney function testes (RFTs),
liver enzymes (AST — ALT) were high in
only 9 patients (18%) of total cases and
kidney function tests (urea and creatinine)
had shown an increase in only (2%) of to-
tal cases who had also raised liver en-
zymes. In the present study, 6 (12%) out
of total cases had metabolic acidosis.
Metabolic acidosis was the only metabolic
disturbance that was noticed in the
present study.

The pulmonary involvement data
among cases of the test group has shown
significant correlation with vomiting,
PaO, level and WBCs count. While, high
significant correlations between CNS man-
ifestations and cyanosis with pulmonary
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involvement were observed. Meanwhile,
no significant correlation was found be-
tween pulmonary involvement and fever.

Significant correlation between vomit-
ing and CNS manifestations was observed
in the present study. While, high signifi-
cant correlations between CNS manifesta-
tions and pulmonary involvement, PaO,
level, WBCs count and cyanosis were
seen. However, no correlation was ob-
served between fever and CINS manifesta-
tions.

In evaluating factors affecting progno-
sis of the cases in this study as shown in
table (4), it was found that data of ABG
analysis, cyanosis, X- ray findings, length
of stay (LOS) PaO, level, LFT, RFT, CNS
manifestations, pulmonary involvement
and amount of hydrocarbon ingested have
shown significant impact on prognosis.
Meanwhile, WBCs count, respiratory dis-
tress (RD) and vomiting have shown less
significant impact on prognosis. On the
other hand, fever, time passed after hydro-
carbon ingestion, history of asthma and
age have shown no impact on progno-
sis.

In this study, four prognostic grades
could be established as shown in table (5),
Grade I for cases who have shown com-
plete cure, grade II for cases who had
chest troubles, grade III for cases who ad-
mitted to ICU or put on ventilator. How-
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ever, grade IV for cases who died. The dis-
tribution of patients among the prognostic
grades showed that 39 cases (78%) had
been completely cured, 5 cases (10%) had
chest troubles, 4 cases (8%) had been ad-
mitted to ICU or put on ventilator and 2
cases (4%) had died.

Data obtained from the studied param-
eters together with their prognostic values
were used to establish the suggested scor-
ing system for hydrocarbon poisoning
among children.

Table (6) illustrated the suggested scor-
ing system for hydrocarbon poisoning. Pa-
rameters used in the scoring system were
given scores from 0- 3 according to their
correlation with the prognosis. Parameters
with high prognostic values were given
score 3, lower prognostic values were giv-
en score 2. Score 1 was given to the lowest
prognostic values. Those who showed no
abnormalities were given 0 score. The to-
tal scoring system number (TSN) is calcu-
lated for each patient and interpreted as
shown under table 6.

Results of the confirmatory (external)
group:

The validity of the new scoring system
obtained in this study was furtherly evalu-
ated by being applied on the 20 cases of
the external group as shown in table (7). In
18 cases of this group, the expected prog-
nosis matched the actual ones. In other
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two cases it deviates from the expected,
one of them had shown massive hydrocar-
bon exposure and the other case was an
asthmatic epileptic child. Thereby, the
scoring system of this study could be con-
sidered valid by (90%).

DISCUSSION

Hydrocarbons exposure is a common
reason for pediatric hospitalization in the
developing countries (Sakr et al.,, 2008).
Unintentional injury in low and middle in-
come countries are up to 50 times higher
than high income nations because hydro-
carbons in low income regions serve as a
primary fuel for lighting, cooking and
heating (David et al., 2009).

Lang et al. (2008) reported that, (2%) of
cases ingesting hydrocarbons die every
year in Kenya. Unfortunately, there had
been few studies from the developing
countries focusing on the predictors of
outcome in cases of hydrocarbons toxicity

(Jayashree et al., 2006).

According to the best of our knowl-
edge, this study seemed to be the first
study to report four prognostic grades for
hydrocarbon toxicity among children and
establish a rapid bedside and detailed clin-
ical scoring system.

In the present study, four prognostic
grades for the studied cases were reported
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as follows:

e Grade I constituted (78%) of total
cases who showed complete cure
and prognosis was excellent.

e Grade II included patients who
showed chest complications in the
form of chemical pneumonitis. Ten
percentages of total cases belong to
this grade.

e Grade III for patients who were ad-
mitted to ICU or put on ventilators
and they were (8%) of total cases.

e Grade IV represented patients who
had died and constituted (4%) of the
cases.

Jayashree et al. (2006) had constructed
predictors of outcome in children with hy-
drocarbon poisoning receiving intensive
care. They stated that hypoxemia on arri-
val, prior lavage, higher need for ventila-
tion and higher frequency of secondary
pneumonia and ventilator complications
were associated with poor outcome. They
did not show any prognostic grades and
their study was limited to those admitted
to ICU.

The scoring system established in this
study depends mainly on clinical data.
ABG analysis, X- ray findings, LFT, RFT,
WBCs count were excluded from the scor-
ing system to make it rapid, cheap, simple
and bedside tool to predict the prognosis
of hydrocarbons poisoning among chil-
dren. Moreover, most centers in Egypt
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and other developing countries may not
have facilities to do such investigations.
The amount of hydrocarbon ingested had
been omitted because it is usually difficult
to be accurately estimated as the amount
stored is usually unknown and some is
usually spilled. Respiratory distress, pul-
monary involvement, CNS manifestations,
PaO, levels, cyanosis and lastly vomiting
constituted parameters used in the scoring
system. These parameters were given
scores from 0- 3 according to their correla-
tion with the prognosis.

Most of the grading score items were
classified into further degrees to insure the
accuracy and reliability of the system and
to accommodate the large variations of
clinical presentations among the patients.

Every patient gained total scoring num-
ber (TSN) according to his / her clinical
presentation that was calculated for each
patient and interpreted as follows:

* (TSN) less than 5: excellent progno-
sis and outpatient treatment would
be enough.

e (TSN) between 5-8: complete cure
but have to be admitted to hospital.

e (TSN) between 9-11: chest complica-
tions (chemical pneumonitis).

e (TSN) between 12-15: ICU admis-
sion, ventilator use and may be death
(bad prognosis).

In India, Gupta et al. (1992) had estab-
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lished a scoring system to determine the
outcomes of children who had kerosene
poisoning. Their scoring system was as
follows,
(a) Fever if absent: score 0, if present:
score 1.
(b) Severe malnutrition—if absent:
score 0, if present: score 1.
(c) Respiratory distress—if absent: score
0, if present: score 2, if present with
cyanosis: score 4.
(d) Neurological symptoms—if absent:
score 0, if present: score 2, if present
with convulsions: score 4.

(TSN) of Gupta et al. (1992) ranged
from 0 to 10. They considered TSN of 4 or
more is associated with prolonged hospi-
tal stay and complications. The risk of dy-
ing was increased if the (TSN) was equal
to or more than 8.

In comparing such scoring system
with the scoring system obtained in this
study, it was found that their scoring
system can be considered deficient in
the clinical variations commonly seen
among children involved in hydrocar-
bons toxicity. Additionally, severe mal-
nutrition that was considered in Gupta et
al. (1992) scoring system is a local param-
eter which may be important in India not
in Egypt. Added to that, the validity of the
scoring system they established (84%) is
less than our scoring system validity

(90%).
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This study highly recommended the
use of the new scoring system established
as referral criteria to all primary health
care centers as it can serve as a rapid,
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cheap, simple and bedside tool for early
identification of the severity of illness es-
pecially in developing countries with lim-
ited resources.
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Table (1): Number of male and female patients and their relation to the age.

Sex / age <1 1-3 3-6 | 6-12 | 12-18 | Total | Percent %
female 3 11 1 2 2 19 38%
31
male 0 24 4 1 2 *62%
50
Grand Total 3 35 5 3 4 100%
Percent % 6% | **70% [ 10% | 6% 8%

** (1-3) years age group was the commonest involved age group (70%).
* (62%) of total cases were male.

Table (2): Clinical data arranged according to their frequency.

Clinical finding n percentage Percent % out of
total cases

Respiratory distress (RD): % out of RD

Cough 12 28.6% 84%

Tachypnea 10 23.8%

Grunting, nasal flare & | 19 45.2%

intercostals retraction

Apnea 1 2.4%

Total 42

vomiting 34 68%

Pulmonary involvement: % out of pulmonary 48%
involvement

Wheezes 13 52%

Crepitations 8 32%

Diminished air entry 3 12%

Pulmonary edema 1 4%

Total 25

CNS disturbance: % out of CNS 36%
disturbance

Drowsiness 15 83%

Response to verbal stimuli 0 0%

Response to painful stimuli 2 11%

No response ( deep coma) 1 6%

Total 18

Pa0, <95% 14 28%

Fever: temperature> 38 °C. % out of fever 24%

38°C-39°C 10 83%

More than 39°C 2 17%

Total 12

Cyanosis 4 8%
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Table (3) : Classification of clinical parameters into different grades.

Clinical Grade 1 Grade 2 Grade 3 Grade 4
parameter
RD Free Cough Cough & | Cough,
tachypnea tachypnea
& Or accessory
muscle use
Pulmonary Free chest Wheezes Crepitations & Or
involvement diminished air
entry
CNS Fully Drowsiness | Coma responding [ Coma not
manifestations | conscious to stimuli (verbal | responding to
or painful stimuli) | stimuli
PaO, level More than 95% | 80%-95% 60% - 80% Less than 60%

Tachypnea: respiratory rate > 40 cycle / minute.

Table (4): Clinical parameters affecting prognosis arranged according to severity.

Factor r p-value

1 ABG 0.828 | 0.000 |+
2 Cyanosis 0.784 [ 0.000 |+
3 X ray 0.773 | 0.000 | +
4 LOS 0.758 | 0.000 | +
5 paO, 0.743 | 0.000 | -
6 LFT 0.691 0.000 | +
7 RFT 0.671 0.000 | +
8 CNS Manifestation 0.625 0.000 | +
9 Pulmonary involvement 0.520 0.000 | +
10 | Amount ingested 0.461 0.001 |+
11| WBCs count 0.430 | 0.002 |+
12| RD 0.401 0.004 | +
12| Vomiting 0.274 | 0.050 | +
13| Fever 0.253 0.067

14 | Time passed after ingestion of hydrocarbon (h) 0.099 | 0.495

15 Past history of asthma 0.097 0.503

16 | Age -0.015 [ 0.916

Mansoura J. Forensic Med. Clin. Toxicol. Vol. XX, No.1, January 2012



Abdel Raouf et al ...

11

Table (5): Prognostic grades and number of patients in each grade.

Grade n = number Percent
%
I 39 78.0
11 5 10.0
III 4 8.0
v 2 4.0
total 50 100.0

Prognosis of cases was classified into 4 grades:

I-  Complete cure

II- Chest affected

III- ICU admission or ventilator use.

Table (6): Suggested scoring system for hydrocarbon poisoning.

IV- Death

Parameter / 0 1 2 3
score
Cyanosis absent N
PaO, level >95% 95%- 80% | 80% - above 60% | Less than or equal
60%
CNS Fully Drowsiness | Coma responding | Deep coma
conscious to stimuli ( verbal
or painful stimuli)
Pulmonary Free chest [ Wheezes [ Crepitation and
involvement or diminished air
entry
RD Absent Cough Cough & | Cough, tachypnea
tachypnea and or accessory
muscle use
Vomiting Absent \

Total scoring number (TSN)
* (TSN) less than 5: excellent prognosis and outpatient treatment is enough.

* (TSN) between 5-8: complete cure but have to be admitted to hospital.

e (TSN) between 9-11: chest complications (chemical pneumonitis).

e (TSN) between 12-15: ICU, ventilator use and may be death (bad prognosis).

Mansoura J. Forensic Med. Clin. Toxicol.
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Table (7): Detailed data about application of scoring system on confirmatory group .

Pulmo | Vomit Predicted Actual Special
Serial Cyanosis | PaO, | CNS | RD nary ing Score prognosis prognosis notes
1 0 0 0 1 2 1 4 excellent excellent
chest Massive
0 2 2 3 3 1 11 troubles ICU ingestion
3 0 0 0 1 0 1 2 excellent excellent
0 0 0 1 1 1 3 excellent excellent
complete complete
5 0 1 0 3 1 1 6 cure cure
complete complete
6 0 1 0 2 2 0 5 cure cure
chest chest
7 0 2 1 3 2 1 9 troubles troubles
complete complete
8 0 2 1 2 1 1 7 cure cure
complete chest epilepsy
9 0 1 1 1 1 1 5 cure troubles + asthma
complete complete
10 0 1 1 1 1 1 5 cure cure
complete complete
11 0 0 0 2 0 1 3 cure cure
complete complete
12 0 1 1 1 1 1 5 cure cure
complete complete
13 0 2 1 2 0 1 6 cure cure
Bad
14 3 1 2 3 2 1 12 prognosis ICU
Bad
15 3 2 1 3 2 1 12 prognosis ICU
16 0 0 0 2 0 0 3 excellent excellent
Complete Complete
17 0 1 0 2 1 1 5 cure cure
Chest Chest
troubles troubles
18 0 2 1 3 2 1 9 pneumonia
Complete Complete
19 0 1 1 1 1 1 5 cure cure
Complete Complete
20 0 2 1 2 2 1 8 cure cure
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