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Rectal Suppositoriesin Children: ‘Up’ may betheWay to Go!

PEEYUSH JAIN

Department of Pediatrics, Hindu Rao Hospital and Associated NDMC Medical College, Delhi, India. peeyushjain@gmail.com

he June 1969 issue of Indian Pediatrics
reported a double blinded study on antipyretic
effects of indomethacin suppositories. The
authors saw ascopefor assessing indomethacin
in suppository form, which had earlier mostly been used
in ora form. Even though the rectal

authors stated that they were not aware of any other
published study on the use of indomethacin administered
rectally in alarge number of patients, and recognized the
scope for indomethacin usein suppository formin febrile
childrenwhere oral medicationisnot feasible.

route had been used earlier for drug
delivery in adults, it was never the
preferred route in children — not
merely because of social taboos
attached with this route but aso
because of lack of well-planned
studies on the utilization of this route
inchildren.

Inthiswrite-up, the reader istaken
down the memory lane from ancient
agesto present regarding drug delivery
through rectal routein children.

THE PAsT

Historic background and past
knowledge: Enemas (or clysters) have
been administered since before
- recorded history. Administration of
&) drugs via the rectal route is an ancient
method with evidence available in the
Old Testament, and even of
Hippocrates having used this route.
The instruments ranging from cow
hornsand hollowed-out bamboo shoots
to metal syringes have been used to
inject laxatives, herbs, opium,
turpentine, tobacco, and sometimes
even oxygen or noxiouschemicals. The
word ‘enema’ issaid to have originated

The Sudy: Kerawalla, et al. [1] from

St. George'sHospital, Mumbai (then Bombay) decided to
try indomethacin suppositories in children requiring
antipyretic therapy. In this randomized double blind
placebo controlledtrial, 90 febrile children (age 4 months
to 12 years having a groin temperature of at least 101°F)
were administered a single dose of either indomethacin
suppository (12.5 mg for children weighing <40 Ibs and
25 mg for those weighing >40 Ibs) or a placebo. The
temperature was then noted at half-hour intervals for 5
hours. The median age (3 years in both groups) and
morbidity profilewas comparabl e between indomethacin
and placebo groups. The mean reduction in temperature
from baseline was significantly higher at all observation
times (P<0.01 till 1.5 hours, and P<0.001 from 1.5 hours
to 5 hours) in theindomethacin group in comparison with
placebo group. Indomethacin suppositorieswerefound to
be well tolerated, convenient to administer, and had no
side effects. The authors suggested that indomethacin
suppositories should offer auseful aternative in form of
medication, whenever antipyretic therapy isindicated in
children in whom oral medication is not feasible. The
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from a Greek word meaning “| throw it
in”, but in fact until very late, the
preferredtermwasnot ‘enema’ but ‘ clysters.” Legend has
it that Ibis, the sacred bird of Egypt, used to take up water
inits beak and then insert it into anusto clean it out. Use
of clysters was thought to be so important that in
Mesopotamia, a senior physician held the position of
‘Keeper of Royal Rectum.” Enema were also used in
ancient India as has been mentioned in ancient medical
and surgical literature — Chakra-Samhita and Sushruta-
Samhita. The first use of rectal route for giving nutrition
was possibly by Mongols in Asia. In Greek texts also,
there are references to ‘Latroklysteres meaning ‘The
Enema Doctor’ working in Alexandria, possibly
ancestorsof today’s Gastroenterol ogists[2].

With rectal route being used mainly for laxative
enemas, it was realized that medicinal substances
impregnated on solid bases can also be effectively given
via this route. These ancient suppositories, ‘ magerarta’,
as they were called, used a silver compound as base.
Subsequently, other solid supports like acorns were used
asasolid base. By late 18 century, they were substituted
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by cocoa butter base with opium being the substance
added [2]. The word ‘ suppository’ was first used in 1763
inthe Universal Pharmacopeia of Lemery, with theword
originating from Latin word ‘Supponere’ that means
‘substitute’, as it was used as a substitute to enema [3].
Recta dosage forms presented many advantages, due to
their low cost and ease of administration by untrained
personnel, even in emergencies that too in unconscious
and vomiting patients.

Paracetamol wasthemost commonly used antipyretic
in suppository form. Though used mostly for adults,
indomethacin was of considerable useistreating pyrexia
even in 60’'sand 70's, albeit only in oral forms. The first
literature reference on the use of pediatric rectal dosage
form of indomethacin was in 1936, but the first market
formulation for its pediatric suppository in France was
only granted in 1981 — 12 years after publication of this

study [1].
THE PRESENT

Children with emesis, those who are unableto accept oral
medication or in whom oral treatment is contraindicated,
are considered as problematic cases both in hospital and
home-based settings. Mucosal administration of drugs
offersan alternativeto the oral route, especially whenthe
parenteral mode cannot be usedn. There are three main
pathways of mucosal administration: sublingual/buccal,
intranasal and rectal. The rectal route is most feasible
amongst theseroutes|[4].

The rectal route can be used for both local anorectal
diseases and for systemic drug delivery. This route is
useful for drugs that possess limited absorption in the
upper gastrointestinal tract; are unstable to proteolytic
enzymes; exhibit a high hepatic first pass effect; tend to
cause gastricirritation; or are not availablein oral dosage
forms. The rate of rectal transmucosal absorption is
affected by formulation, volume of the product, drug
concentration used, site of delivery (high or low),
presence of stoolsin rectum, pH of the rectum, and time
available till absorption [4]. The drugs absorbed from
lower rectum also bypass the portal venous system, and
hence are free from the hepatic first pass effect, thus
allowing the drug to reach the systemic circulation.
However, thereisgreat variability in the upper and lower
rectal venous system thusleading to significant variation
inthe peak drug level sattained, and also in thetimetaken
to achievethesame([4,5].

Rectal dosage forms as described by the European
Pharmacopeia are suppositories, capsules, solutions,
suspensions, ointments, creams, gels, foams and
tampons. Pediatric suppositories are generally torpedo-
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shaped dosage formsweighing only 1 g each to facilitate
their insertion. They are generally composed of similar
excipients as adult dosage forms; i.e., fatty base or water-
soluble bases, based on their ability to melt or dissolvein
rectum at abody temperature of 37°C. The volume of the
drug administered by rectal routeisrequired to beonly 1-
3mL havinganeutra (7-8) pH [4,5].

Very few studiesare available on use of rectal routein
children under 6 years of age. The main usage of rectal
dosage forms in children are analgesics, antipyretics,
anti-flammatory, antiemeticsand laxatives. Non-steroidal
anti-inflammatory drugsare now the most common drugs
administered through rectal route, with paracetamol
being the most studied drug [6]. Another common
indication of rectal route is febrile seizures where
diazepam, midazolam or vaproate suppositories are
used. Paraldehyde has often been used in liquid form
when administered rectally for status epilepticus.

Indomethacin use as an antipyretic in children was
limited to single dose with dearth of studiesregarding its
multiple or repeat doses. In 1994, it was shown that rectal
indomethacin given for appendectomy reduces the
amount of morphine needed to control postoperative pain
in children [7]. Later, suppositories went into disrepute
due to their potential adverse effects and unpredictable
pharmacokinetic and pharmacodynamics. These
concernsled the American Academy of Pediatrics (AAP)
to discourage the use of paracetamol suppository in
2001[4]. However, a meta-analysis conducted in 2008
concluded that rectal and oral route for paracetamol are
comparable with respect to temperature reduction, and
the authors suggested that the AAP recommendations
should be revised [8]. Recommendations for India for
management of febrile childrenin emergency department
also do not comment about rectal use of antipyretics[9].

Despite being one of entera routes, rectal drug
delivery is not as popular as the oral route for obvious
socio-cultural reasons. There are many taboos that
surround the proctology-related topics and play arolein
the reticence of parents in allowing their children to be
administered drugsthrough thisroute[4,5].

Developmentswith regardsto suppositoriesaregoing
on regarding their muco-adhesiveness, control of drug
release and improvement of stability. Possibility of oro-
dispensibledrugs being used asrecto-dispensibledrugsis
also being studied. Administration of antimalarial drugs
like Mefloguine and Artesunate by rectal route has also
been found to be effective. Recent publications have
shown that rectal route can also be efficiently and
effectively used in laboratory animals for vaccination
against tuberculosis, rotavirus and Herpes. Prophylactic
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strategies against HIV infection are also being studied
using rectal route[10].

In order to bring about improvement in acceptability,
compliance and correct utilization, efforts are needed for
production, marketing, education and advocacy of the
pharma industry, medical personnel and the caregivers
regarding usage and benefits of rectal dosageforms.
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