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Brief Report

Assessment of safety and tolerability
of local application of DEBA cream
in infants and children
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Mosquito-borne diseases such as malaria, filariasis, dengue fever, and leishmaniasis, are responsible
for considerable morbidity, especially in children. Although, the world’s most widely used mosquito-
repellent DEET (N,N diethyl-m-toluamide or N,N-diethyl-3-methylbenzamide) is considered efficacious
safe in adults [2, 9], opinion regarding its safety in-infants and children is divided [1, 3, 5, 9, 12, 16].
DEBA (N,N-diethylbenzamide) is a structurally related compound that has equivalent mosquito-repellent
efficacy [8, 14] and has been used in India for over 40 years. As its safety has not been formally evaluated,
we undertook a randomized, placebo-controlled study to determine the safety of DEBA in infants and
children after obtaining approval from the Institutional Ethics Committee. Children aged 1 mo—12 yr
were enrolled after obtaining consent from parents, and assent from children (if aged above 7 yr). The
study cream (DEBA 1.25g, Glyceryl monostearate 0.75 g, glycerine 0.3 g, carbopol 0.05 g, perfume
0.05 g, water 7.6 g; per 10 g) and placebo cream were identical in all respects. Four age groups (with 50
participants each) viz. 7-12 years, 4-6 years, 1-3 years and 1 mo—1 year; were studied, beginning with the
oldest children. No formal sample size calculations were made as the study was carried out to substantiate
the safety of DEBA, marketed for several years. The study had two arms: Single and multiple-application:
The latter arm was initiated only after determining that no serious adverse events (SAE) occurred with the
former arm. The first 10 subjects in each arm received the study cream (open label), while the remaining 40
subjects were randomized to study- or placebo-cream in 3 : 1 ratio. The designated cream (0.4 g/100 cm?)
[11] was applied to the exposed parts of the body, gently by rubbing (below elbow, below knee). Subjects
were observed for two hours after application for any immediate local (rash, itching, etc.) or systemic
reactions (rash, breathlessness, irritability, alteration of sensorium, convulsions, etc.). Subsequently they

*Address for correspondence: Nithya J. Gogtay, MD, Associate Professor in Clinical Pharmacology, New MS Building, 1st
Floor, Seth GS Medical College and KEM Hospital, Parel, Mumbai 400 012, India. Tel.: 91 22 2417 4420/2413 3767; E-mail:
njgogtay @hotmail.com.

0924-6479/11/$27.50 © 2011 — IOS Press and the authors. All rights reserved


mailto:njgogtay@hotmail.com

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

66

67

68
69

2 N.J. Gogtay and S.B. Bavdekar / Assessment of safety and tolerability of local application of DEBA cream

were examined at 24- and 48-hours and on Day 7. They were also told to report to investigators if any
adverse event occurred. Fischer’s test was used to analyze “between-group” differences in number of
subjects developing adverse events at 5% significance. Research participants who dropped out of the
study were considered as having developed adverse events (AEs) in an “intent-to-treat” analysis. Four
hundred healthy subjects (192 boys) aged 1 mo—12 yr were enrolled in the study. There were two drop-
outs in the single application and five in multiple-application arm (p > 0.05). No local or systemic adverse
events were reported by parents or participants, nor were any adverse events noted-on examination of the
study subjects at follow-up visits.

DEET is associated with local reactions such as erythema, urticaria, itching, burning sensation, blisters,
angioedema and contact dermatitis [6, 15] and systemic events such as anaphylaxis, psychosis, bradycar-
dia and hypotension [4, 6, 10] in adults, most of which are overdose related. A concern has been expressed
regarding its safety in infants and children related to a few reports of toxic encephalopathy and seizures
[13, 16]. The American Academy of Pediatrics has indicated that DEET should not be used in infants aged
up to 2mo [1]. A Canadian Advisory Committee recommends that other personal protection measures
should be preferred over insectifugals in infants aged up to 6 months [5]. As children have greater surface
area: Body mass ratio, it is believed that this could lead to percutaneous absorption of greater amounts
rendering them susceptible to systemic toxicity [16]. DEBA has been used in India for over 40 years
without any SAE reports. Our study has demonstrated that use of DEBA is safe in infants and children.
However, clinicians should appreciate that even if we consider that no adverse events occurred in our
study, the upper limit of 95% CI for an AE occurring following DEBA-use could be 0.94% [7]. Findings
obtained in this study can be considered while drafting guidelines regarding use of mosquito repellents
in infants and children.

References

[1] AAP News, West Nile Virus Information, Follow Safety Precautions When Using DEET on Children, http://www.aap.
org/family/wnv-jun03.htm [accessed 29 July 2008].
[2] M.A. Ansari, V.P. Sharma, R.K. Razdan and P.K. Mittal, Evaluation of certain mosquito repellents marketed in India,
Indian J Malariol 27 (1990), 57-64.
[3] G. Briassoulis, M. Narlioglou and T. Hatzis, Toxic encephalopathy associated with use of DEET insect repellents: A case
analysis of its toxicity in children, Hum Exp Toxicol 20 (2001), 8-14.
[4] J.R. Clem, D.F. Havemann and M.A. Raebel, Insect repellent (N,N-diethyl-m-toluamide) cardiovascular toxicity in an
adult, Ann Pharmacother 27 (1993), 289-293.
[5] Committee on Advise on Tropical Medicine and Travel, Statement on personal protective measures to prevent arthropod
bites, Canadian Communicable Disease Report May 31(ACS-4) (2005), 1-12.
[6] M.S. Fradin, Mosquitoes and mosquito repellants: A clinician’s guide, Ann Intern Med 128 (1998), 931-940.
[7]1 J.A. Hanley and A. Lippman-Hand, If nothing goes wrong, is everything all right? Interpreting zero numerators, Jr Am
Med Assoc 249 (1983), 1743-1745.
[8] M. Kalyanasundaram, A preliminary report on the synthesis and testing of mosquito repellents, Ind J Med Res 76 (1982),
190-194.
[9] G. Koern, D. Matsui and B. Bailey, DEET-based insect repellents: Safety implications for children and pregnant and
lactating women, CMAJ 169 (2003), 209-212.
[10] G.J. Leach, R.D. Russell and J.T. Houpt, Some cardiovascular effects of the insect repellent N,N-diethyl-m-toluamide
(DEET), J Toxicol Environ Health 25 (1988), 217-225.
[11] R.D. Mosteller, Simplified calculation of body surface area, New Engl J Med 317 (1987), 1098.
[12] T.G. Osimitz and J.V. Murphy, Neurological effects associated with use of the insect repellent N,N-diethyl-m-toluamide
(DEET), J Toxicol Clin Toxicol 35 (1997), 443-445 [abstract].


http://www.aap.org/family/wnv-jun03.htm
http://www.aap.org/family/wnv-jun03.htm

70
71
72
73
74
75
76

N.J. Gogtay and S.B. Bavdekar / Assessment of safety and tolerability of local application of DEBA cream 3

[13] N. Petrucci and S. Sardini, Severe neurotoxic reaction associated with oral ingestion of low-dose diethyltoluamide-
containing insect repellent in a child, Pediatr Emerg Care 16 (2000), 341-342.

[14] Report on Bio-efficacy of “Advanced Odomos” repellent cream against mosquitoes particularly malaria and dengue vectors,
Delhi, National Institute of Malaria Research, Indian Council of Medical Research 2007.

[15] H. Reuveni and R. Yagupsky, Diethyltoluamide-containing insect repellent, Arch Dermatol 118 (1982), 582-583.

[16] M. Tenenbein, Severe toxic reactions and death following the ingestion of diethyltoluamide containing insect repellants,
Jr Am Med Assoc 258 (1987), 1509-1511.



