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Background: The antipyretic effect of intravenous versus oral paracetamol is not well known. This study was aimed to
compare the antipyretic effect of intravenous and oral paracetamol therapy to reduce fever.

Materials and Methods: This was an open-label randomized clinical trial study. The subjects were children who presented to
Pediatric Ward and Emergency of Haji Adam Malik Hospital, aged from 2 months to 18 years old, with axillary temperature
>38.09C. Subjects were divided into two groups, group 1 received 15 mg/kg paracetamol intravenous and group 2 received
the same dose of paracetamol but given through intravenous. The temperature reduction was analyzed by ANOVA, and the
change in temperature was recorded at 0, 15, 30, 60, 120, and 180 minutes after drug administration.

Results: In the first group, the mean temperature was decreased (p<0.001) from 15 to 180 minutes after the administration
of paracetamol. Nausea was documented as the adverse effect for both oral and intravenous administration groups.
Conclusion: The administration of 15 mg/kg paracetamol, either though intravenous or oral, have similar effect in reducing
fever in children. Paracetamol therapy though intravenous route can be given if it cannot be given orally.
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Introduction Paracetamol or acetaminophen is two recognized

names for one chemical compound deriving from N-acetyl-

Fever is a common symptom found in children, and is . . . . .
para-aminophenol which has antipyretic and analgesic

considered as the most common cause of medical treatment s Co ..
effects.” Current guidelines recommend that antypiretics

seeking. Fever management for children utilizes different .. . . .
g 8 be administrated to children with fever otherwise appear

approaches.! It is not a disease, but a physiological . .
PP " Py £ healthy in effort to provide comfort rather than used to

mechanism functioning to fight infection.? Fever is defined .
£ £ lower the body temperature.>® Paracetamol is the safest

as rectal temperature of >38.0°C.? Healthcare personnel are . . . .
P B P and most frequently used antipyretics in children and is

responsible for providing education of the correct use of . .. . .
p p & the first choice of medicine to overcome fever. It is safe in

antipyretics to parents.*
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its standard dose (10-15 mg/kg) by either rectal, oral, or
intravenous administration.>” The elimination half-life of
oral paracetamol varies between 20-89 minutes, while the
intravenous paracetamol is around 2.7 hours.®

Some researches stated that intravenous paracetamol
is better than oral paracetamol®!®, however some contras
were also found. Therefore, this study was done to compare
the antipyretic efficacy between intravenous and oral
paracetamol with standard dose of 15 mg/kg, and to evaluate
its adverse effects such as nausea, vomiting, and erythema
or urticaria.>!!

Materials and methods

This study was conducted between November 2018 and
February 2019, in Pediatric Emergency and Ward at H. Adam
Malik Hospital. This was an open-label randomized clinical
trial, which compared the efficacy between intravenous
and oral paracetamol in pediatric patients with fever. This
study had been approved by Ethical Committee of Health
Research from Faculty of Medicines with ethical number
142/Date/KEPK FK USU-RSUP HAM/2018, Universitas
Sumatera Utara/H. Adam Malik Hospital, Medan.

Subject Collection

The subject in this study were fever inpatient whose
age from 2 month to 18 years old, and whose axilary
temperature >38.0°C. Subjects with history of icterus and
liver dysfunction were excluded.

Subjects Treatment
Subjects were divided into two groups. The first group
was consist of pediatric patients treated with intravenous
paracetamol for 15 minutes, with composition of 1000 mg
paracetamol in 100 mL solution, using infusion solution
of Paracetamol from Mersi, PT Darya-Varia (Jakarta,
Infonesia). And the second group was consist of pediatric
patients treated with oral paracetamol, with composition
of 120 mg in 5 mL solution in form of syrup, from Kimia
Farma (Jakarta, Indonesia) with dose 15 mg/kg. Axillary
temperatures were measured by a digital thermometer
with MC-245 Model (Omron, Osaka, Japan) before and
after paracetamol administration. If the temperature was
measured as >38°C, paracetamol was administered to the
patients accordingly. The outcome was the presence of fever
among both groups after paracetamol administration.

The observation of temperature reduction made in
intravenous and oral administration of paracetamol was
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done at minute 0, 15, 30, 60, 120 and 180. While
the observed adverse effects such as nausea, vomiting, and
erythema.

Statistical Analysis

Data were analyzed using the “intention to treat” approach,
in which all subjects that meet inclusion and exclusion
criteria in the beginning of the research were analyzed. The
data were processed and analyzed with Statistical Package
for Social Sciences for Windows (SPSS), at confidence
interval (CI) 95%, and significance level p<0.05. Chi-
square test was done to observe the different effects of
paracetamol administration in both groups on fever and non
fever. Unpaired T-test was done to determine the difference
in temperature dropping of both groups. ANOVA test was
done to find out the temperature difference both groups at
six different measurement time.

Results

Between November 2018 to February 2019, there were
206 subjects participating in this study; 103 subjects were
administered with 15 mg/kg of intravenous paracetamol
(group 1), and the other 103 subjects were administered
with 15 mg/kg of oral paracetamol (group 2). Demographic
characteristics of the two groups are shown in Table 1.
Both groups showed similar characteristics, there were no
significant differences between both groups regarding sex,
age, diagnosis, height, body weight, nutritional status, and
baseline temperature.

In Table 2, both groups were compared after grouping
the subjects based on subjects with fever and no fever. There
were no significant correlation of subjects with fever and
without fever with either intravenous or oral paracetamol,
even after the observation times (p>0.05).

The average temperature of group 2 was decreased
faster after 15
administration, while the average temperature of group

minutes after the paracetamol
1 temperature showed a more stable decrease. Even with
different patterns, both intravenous and oral paracetemol
end up with similar average body temperature after
(#37.1°C). The

administration of paracetamol through intravenous showed

180 minutes after the administration

more stable temperature decreased compared to oral
paracetamol (Figure 1).

Differences in temperature reduction of both groups
are illustrated in Table 3. In the first group, after paracetamol
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Table 1. Demographics and baseline characteristics of subjects.

Efficacy of Intravenous and Oral Paracetamol for Pediatric Patients with Fever

Paracetamol Administration

Characteristics e TR Oral p-value
(n=103) (n=103)
Sex, n (%)
Male 59 (57.3) 57 (55.3) .
Female 44 (42.7) 46 (44.7) 0888
Age, n (%)
<1 year old 17 (16.5) 8(7.8)
1-5 year old 38 (36.9) 27 (26.2) .
5-10 year old 23(2.3) 29 (28.2) 0.058
10-17 year old 25(24.3) 39 (37.9)
Type of diagnosis, n (%)
Acute lymphoblastic leukemia 12 (11.7) 15 (14.6)
Central nervous system infection 9 (8.7) 4 (3.9
Dengue fever 2(1.9) 10 (9.7) .
Bronchopneumonia 8(7.8) 2(1.9) 0-120
Acute tonsillopharyngitis 3(2.9) 7 (6.8)
Others 69 (67.0) 65 (63.1)
Body weight, mean, kg (SB) 18.7 (12.95) 24.5(14.92) 0.060°
Body height, mean, cm (SB) 104.9 (30.41) 1159 (31.14) 0.028°
BMI, mean, kg/m2 (SB)
Malnutrition 86 (83.5) 77 (74.8)
Normal nutrition 15 (14.6) 21(20.4) 0.249°
Over nutrition 2(1.9) 5(4.9)
Preliminary temperature, mean, °C (SB) 38.6 (0.42) 38.7 (0.46) 0.111°

*Chi-square test.

administration, the average temperature dropped from
38.6+£0.42 to 38.3+0.45°C (p< 0.001) and after 180
minutes it reached 37.1+0.36°C (p<0.001). Meanwhile in
group 2, after 15 minutes, the average temperature reduced
from 38.740.46°C to 38.0+3.74°C (p<0.001) and reached
37.1£0.34°C after 180 minutes. Therefore, both treatments
showed the same in reducing temperature at the end of
therapy period.

In both intravenous and oral group, the side effect
recorded was nausea. In intravenous group, one person
experienced nausea after 30 minutes of paracetamol
administration, while in the oral, one person experienced
nausea after 60 minutes. In both groups, two people
experienced nausea after 120 minutes. Other complaints,
such as vomiting and erythema, were not found.

Discussion

Paracetamol is the widely used antipyretics in children.
Antipyretics inhibit prostaglandin synthesis, acts mainly by
inhibiting the formation of prostaglandin E2 in the brain.”!?
Although both intravenous and oral paracetamol have proven
effective in reducing fever, paracetamol administration to
children with fever does not have uniformity yet.>* World
Health Organization (WHO) recommends the use of
paracetamol when the temperature gets higher than 39.0°C,
however, it does not recommended for routine use for
children.*

In this study, we found that the average temperature
of intravenous group was 38.6°C and in oral group was
38.7°C with baseline axillary measurement. A study in
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Table 2. Correlation between fever disappearance in intravenous and oral paracetamol.

Paracetamol Administration
Characteristic T IS Oral p- value
(n=103) (n=103)
15 minutes
No Fever 21(20.4) 10 (9.7) 0.051
Fever 82 (79.6) 93 (90.3)
30 minutes
No Fever 45 (43.7) 37 (35.9) 0319
Fever 58 (56.3) 66 (64.1)
60 minutes
No Fever 76 (73.8) 70 (68.0)
0.443
Fever 27 (26.2) 33 (32.0)
120 minutes
No Fever 93 (90.3) 94 (91.3) 1000
Fever 10 (9.7) 9 (8.7)
180 minutes
No Fever 102 (99.0) 102 (99.0) 1,000
Fever 1(1.0) 1(1.0)

*Chi-square test.

Chicago also discovered similar results.!® Different results
were demonstrated by a study in India which found that
the temperature difference between before and after oral
administration were 38.0°C to 39.8°C, examined using
axillary termometer' The results of a study in USA showed
wider temperature differences between before and after
oral paracetamol (39.1°C), which was in line with the
recommendation of American Academy of Pediatrics (AAP)

and National Institute for Health and Care Excellence
(NICE) using rectal temperature measurement.'?

In this study, there was no significant difference
between the intravenous and oral paracetamol in non-
fever groups. However, the results report that subjects
with no fever had a higher prevalence than fever. Different
results were demonstrated by a study done a study in
Athena, intravenous paracetamol group showed fever was

39.0

38.5 1
@)
< 38.0
=
|
s -- —4— Intravena
5 375
2,
g SNy
= 37.0 -
36.5
36.0 , . , . . Figure 1. Average temperature
0 15 30 60 120 180 based on the observation time.

Duration (minutes)
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Table 3. Temperature difference at observation time between intravenous and oral paracetamol groups.

Grou Te rature Confidence Interval

(Observatiolr)l Time) Mean Dﬂil')eerence SD (CD 95% p-value
Intravenous Group

0 minute 38.6 0 0.42 38.53 - 38.69

15 minutes 383 -0.3 0.45 38.23 - 38.41

30 minutes 38.0 -0.6 0.46 37.95-38.13 0.001*

60 minutes 37.7 -0.9 0.47 37.64 - 37.83

120 minutes 37.4 -1.2 0.46 37.31-37.49

180 minutes 37.1 -1.5 0.36 37.02 - 37.16
Oral Group

0 minute 38.7 0 0.46 38.62 - 38.80

15 minutes 38.0 -0.7 3.74 37.29 - 38.76

30 minutes 38.2 -0.5 1.09 37.99 - 38.42

) 0.001*

60 minutes 37.5 -1.2 1.75 37.19-37.88

120 minutes 37.5 -1.2 0.42 37.42 - 37.58

180 minutes 37.1 -1.6 0.34 37.07 - 37.21

*Repeated Measures, ANOVA.

reduced by 73.2% patients in 3 hours.'® In our study oral
paracetamol administration in this research reduced fever
faster than intravenous paracetamol administration at the
first 15 minutes. A study in 2008 reported that paracetamol
dose 15 mg/kg reduced fever faster by 1°C 30 minutes
after oral paracetamol administration."” This phenomenon
could happen because the absorption of oral paracetamol
was significantly influenced by gastric emptying, foods
in stomach could reduce the systemic absorption of oral
paracetamol.'

Difference in temperature reduction during 180 minutes
observation time were 1.5 in intravenous paracetamol and
1.6 in oral paracetamol subsequently. A study in Washington
also obtained similar results oral.!”” Another study in USA in
2013 reported nearly similar results oral paracetamol showed
temperature decreased after 30 minutes and it continued to
lower until its maximum of 1.33°C after 3 hours.? A study
in Canada in 2002 found the initial temperature results
before oral administration of paracetamol 39.2°C to 42.2°C.
Different results was reported which higher temperature
decreased in oral paracetamol after 180 minute.?! A study
in Miami reported that intravenous paracetamol decreased
temperature by 0.9°C after 180 minutes, showing different
results with this study.

The side effect found was only nausea after 30
minutes and 60 minutes of intravenous and oral paracetamol
administration, respectively. The research in San Diego in
2011 also obtained similar results.”® A systemic review
study in Qatar reported that intravenous paracetamol did
not significantly deference ioavailability compared to oral
paracetamol, and concluded that there were indication to
give intravenous paracetamol amongs patients who actually
could take oral paracetamol.? Different adverse effect found
in this study might be caused by many factors, such as basic
ailment, paracetamol administration when intestine is empty
or after eating this is because paracetamol will inhibit the
synthesis of cyclooxygenase and prostaglandin enzyme so
that it leaves adverse effect in stomach.”

Conclusion

The administration of intravenous and oral paracetamol
therapy seem to have same antipyretic effect to reduce
fever with the doses 15 mg/kg. Oral route may be preferred
because of its predictable rapid absorption, the intravenous
seems to be a good and equal effective alternative in special
condition such as vomiting, or condition preventing oral
administration. Either intravenous or oral paracetamol gives
the efficacy to reduce fever.
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