principles and practice

Ophthalmia neconatorum is an
cute conjunctivitis in the newborn.
This conjunctivitis may be caused
by bacterial infcction, chlamydial
infection, or chemical irritation,
While any of the common bacterial
conjunctivitis ean occur in the ne-
onate, Nesseria gonorrhoeae causes
the most destructive form of
ophthalmia neonatorum which may
lead to corneal perforation and
blindness. This gonococcal infec-
tion, also referred to as gonococcal
ophthalmia neonatorum, can be
prevented by the instillation of a
1% silver nitrate solution into the
eyes of newborns. The bactericidal
mechanism action of silver nitrate
is thought to be a combination of
the silver ion with surface proteins
of the microorganism.

Silver Nitrate

For many years, silver nitrate was
J ghe only approved prophylactic
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Silvar nitrata soluion has been used sinco the 1880s for nowbomn prophytnxis
ageinst Nalszaria gonorrhosae ocular infections. Recommendations by the American
Acaderry ©f Padigtrics and the Cantars for Diseasa Control state that erythromycin
and tatracycline aphthalmic products may serve as alternatives to silver nitrate
solution. Tha ssieetion of erythromycin ophthalmic ointmant gifers the advantage of
antimicrobinl activity against Chiarnydia trachomatis and is rot agsociatad with the
chamicnl conjunctivitis often seen with silver nitrate solutions. The only commerciatly
avalablo form of erythromycin ophthaimic aintment Is a 3.5-gm tubo. Repackaging
the ointment into zuberculin syringos reduces the cost to the patient and provides the
nurse with a more convenlent method of administering the clntmant 1o tha neonatg.

agent against gonococcal aphthal-
mia neonatorum, ln 1980, the
American Academy of Pediatrics
and the Centers for Disease Control
rccommended that 1% silver nitrate
solution may be replaced with
ophthalmic eintments or solutions
containing either 1% tetracycline or
0.5% erythromycin.'

While gonococcal ophthalmia
neonatirum may lead to ocular
damage and possible blindness, a
more common cause of ophthalmic
neonatorum within the United
States is Chlamydia trachomatis. The
incidence of gonococcal ophthalmia
neonatorum is reported as 0.04%.2
The incidence of chlamydial
ophthalmia is estimated to be
0.4%.* Neonatal ocular prophykaxis
with silver nitrate solution does not
appear to prevent chlamydial ocular
infections.! The adoption of the al-
ternative erythromycin or tetracy-
clne ocular prophylaxis would pro-
vide coverage agamst chlamydia.”

In addition to the expanded mi-
crabial coverage afforded with the
erythromycin or etracycline ocular

Unit Dose Erythromycin Ophthalmic
Ointment for Neonatal Ocular Prophylaxis
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prophylaxis, additional reasons ex-
ist to consider alternatives to silver
nitrute_ A major disadvantage of the
silver nitrate sclution is the high in-
cidence of chemical conjunctivitis
that occurs.® The chemical cone
Jjunctivitis usually is apparent be-
tween one to six hours after instil-
lation of the drops. This sterile in-
flammatory process does not
normally last lenger than 24 hours
und commonly resolves without
damage, However, in some in-
stances, this initial inflammatory
response may provide an oppor-
tunity for further conjunctival
problems either from bacteria ar
the development of a sterile ab-
scess.” The importance of this cons
junctivitis on early maternal bond-
ing and parenteral eye contact is
under investigation by many con-
cerned groups.® Although not per-
manently digfiguring, the silver ni-
trate solution will also cause tem-
porary bluish-black staining of the
skin if the solution comes in contact
with the skin, For the above reasons
and the awareness of acceptable al-
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Tabla 1. Compariaon of Dphthaimic Anti-intfectives for Prophytaxis of

Neonatal Conjunctivitis

Dosage

Anti-infoctivas Brand Namg {Company) Form Cosat*

Ellver nitrate No brand name (several Solution $0.32/ml ampule
companies)

Tetracycline Achromyein® Suspansion $7.32/4-m) bottle
{LLederin Lab)

Tetracycline Achromycin® Ointmont $4.31/3.5-gm tube
(Ledena Lab)

Erythromycin llotycin® (Dista Products) Oinynent $2.44/3.5-gm tube

* Based upon 1983 Blus 800k Average Wholessle Price.

ternatives, many parents have ob-
jected to the routing use of silver
nitrate for ocular gonococcal pro-
phylaxis.

In an attempt to overcome the
incidence of conjunctivitis with sil-
ver nitrate solutions, procedures
were developed that encouraged
the flushing of the conjunctiva with
a sterile saline flush immediately af-
ter the administration of the silver
nitrate solution. When applied and
immediately flushed, the efficacy of
the silver nitrate is decreased.
Therefore, the American Academy
of Pediatrics recommends that pro-
phylactic agenws should not be
rinsed from the eyes.!

Other concerns with the silver
nitrate solution are specific to the
commercial unit dose waxed am-
pules. The waxed ampules must be
opened by pricking the ampule with
a metal pin which may introduce
contaminants ino the solution.
Also, the waxed ampule is semirigid
and may be difficult to squeeze and
direct the drops into the neo-
nate’s eye,

Erythromycin Ophthalmie
Ointment

In light of the recommendation
of the American Academy of Pe-
diatrics and the Centers for Disease
Control, the lack of chlamydia cov-
crage by silver nitrate, the incidence
of chemicul conjunctivitis with silver
nitrate, and the difhculies asso-
ciated with the use of the waxed
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ampule, many ingtitutions are reex-
amining the prophylactic agent
used. Many newborn nurseries have
changed from the use of silver ni-
trate solution to erythromycin
ophthalmic ointment. Erythrosmy-
cin is the least expensive of the
commercially available recom-
mended ophthalmic ointments and
suspensions (Table 1), Chemical
conjunctivitis has not been asso-
ciated with the use of erythromycin
and erythromycin appears to pro-
vide better coverage against chla-
mydial infections than does tetra-
cycline.*

In-gervice Nurging Education

Lafayette Home Hospital of La-
fayette, Indiuana, decided to adopt
the routinc use of e¢rythromycin
vphthalmic ointment for all new-
borns in March 1983. New nursing
pruocedures were developed that
described the use of erythromyein
ophthalmie ointment in the new-
born. An essential fearure of the
pracedure was to use only one oint-
ment tube per neonate. Once the
ointment had been administered to
both of the infant's eyes, the re-
mainder of the tube was to be dis-
carded. This policy was adaopted to
minimize chances for contamina-
tion of the ointmeént and possible
cross contamination from one ne-
onate to another,

Before the change to the eryth-
romycin ophthalmic ointment, in-
service programs were conducted

[or the nursing staff. The programs
stressed the need for ocular pro-
phylaxis, the problems associated
with silver nitrate solution, and the
proper means of ophthalmic uim—ﬁ%‘
ment application. Example tubes
were used at cach meeting to enable
the nurses to handle and become
morc familmar with the ointment
and its package.

Currently, the only commercial
form of erygshromycin ophthalmic
ointment is Hotycin®, available from  §
Dista Products Company. This §
ophthalmic ointment is available |
only as a 3.5-gm tube. The use of { |
the 3.5-gin tube as outlined in the
procedures is associated with wast- &
age. Two ribbons of ointment ap- |
proximately 2 cm in length appear
adequate ro provide the ocular pro-
phylaxis, Therefore, the remaindier
of the tube is either wasted during
the administration procedure or
discarded afiter the procedure, The |
amount of drug wasied and the
higher cost of the crythromyain
omtmcnt im comparison to silver |
nitrate prompted the hospital’s 4
pharmacy department to contact 3
the drug company regarding the
availability of a unit dose package. |
The company is extending efforts
toward the design and development §
of such a package. However, it be- |
came cvident that it would be some
time before the product couvld be |
marketed. With this in mind, cfforts
were directed toward repackaging |
the ophthalmic ointment by the 3§
hospital's pharmnacy department.

Repackaging i

A procedure was developed to j
repackage erythromycin ophthal- |
mic ointment in a 1-¢¢ tubercubin
syringe (Figure 1). The actual re- §
puckaging of the ophthalmic omt- i
ment is performed within a lamimar }
flow hood. Onc-cc tuberculin sy- if
ringrs are arranged in the hood and 1§
the plunger i removed from the R
barrel of the syringe, Then thegs
ointment is squeered from the ofnt-'§
mend. tube into the lumen of the ]



syringe. After instillation of the ap-
propriate amaunt ol ointment, the
Plunger is replaced within the 8y-
ringe and the ointment is pushed
to the tip end of the syringe. The
hlled syringe is capped with a sterile
tip cap which is firmly placed on the
tuberculin syringe. Lahels are af-
i fixed and the syringes removed
#7°™ the hood. The repackaged
dIntment syringes are stored within
the pharmacy yntit requested to be
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replaced uo fAoor stock by the nurs-
ng units.

The vollume of ointment within
each syringge is approximately 0.2
ml. Qur experience indicates that
less than 0:.1 ml is required [or the
instillation. of the ointment to both
¢yes of the mewbdrm. In the absence
of a standiardized duse it was rec-
ommended! that a ribbon of oint-
ment of att beast 15 mm in length
be instilled!.

Figure 1A-F. The patocess ol filling the wberculin syringe

Evaluation

Nutying response to: thhe use of
the tuberculin syringe-poackaged
omtment has been positiive. New
procedures were developesd (Table
2; Figure 2) and orientattion pro-
grams were conducted by rthe phar-
macist using demonstratieon tuber-
culin syringes. The nurses: have be-
come quite adept at hundling the
tuberculin syringe and refer it
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Tave 2. In:ﬂllurtln{'l of Ointment in a Newbom's Eyea

1. Purpose: Fravantion of gonococcal conjunctivitis
It. Parsonmel: RN, LPN=-Med. Certified.
. Equipment: Erythromycin (llotycin®) Oimment packaged in tuberculin syringe with

sterile leur lock cap.

V. Procedure:

A.

Wash harxds immediately prior to administration of
the modication,

Chack rmdimtlon for RIGHT modloation, RIGHT
patient, and RIGHT ocder. Check expiration
date on label. if past axpiration date, do not
use. Retum doso to pharmacy.

. The olntment may be warmed by placing syringe

under the radiant warmer or brlefly warming in
warm wataer.

. Poaition baby on back with head flat or slightly

tited back and cioan eyes with damp clean
goftnot.

. Use forofinger abova aye and thumb below ays

and open eyé gently by puiing gown on skin to
oxpose tho conjunctival sac.

. Dapress the plunger to exprass a thin ribbon of

cintment along the conjunctival sac atarting at the
inner canthus. As you approach the aye’s outer
canthus, rotate the syringe to help detach the
ointment ribbon,

- Relsase the lower lid ard gently rotate your finger

In @ circular motion aver the eyslid to disperae the
medication.

. Use a damp softnet to wipo away any excess

medication.

- Using tho remainder of the ocintment in the

syringe, repeat the procadure for the untreated
aye.

. Document the procsdure on the newbom racard.
. Dizcard the remainder of the medication and

syringo.

Key Pointa

To pravent contarnination.

Be careful not to
overextend neck.

Take cara not to apply
any pressura 1o the
ayobull iteslf.

Cara =hould bo takan to
avosd diract contact to
the eye with the

syringo.

over the use of the ophthalmic rube.

taining syringe could be placed un-

The administration procedure has
become more convenient and as-
sociated with less drug wastage.
As the nurses used the repack-
aged tuberculin syringes, further
suggestions were made to make the
Syringe more convenient. It was
found that the ointment would be-
come more semiliquid and Aow
easier if heated. The ointment-con-
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der the radiant heater, held tighly
m the hand, or placed in warm wa-
ter before administration. With any
method of heating, care must be
excrcised 1o keep the tip on the sy-
ringe and maintain sterility. The
nurses also discovered thut the ad-
ministration of the ophthalmic
ointment was cased by placing a
pacificr in the neonate’s mouth to
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distract the infant. from the ocular
procedure.

The reduction in patient cost has :
been considerable. Each syrmgc#
contains 0.2 ml weighing approxigy
mately 0.21 gm. Using this average |
weight. theoretically, 17 syringes
could be packaged from ome
3.5-gm tube. Our expcrience has
shown us that practically only B3 i
syringes can be packaged from ome 4
tube, If 13 syringes are filled per §
tube. the cost of the drug is ap-
proximately 19 cents; With the cost
of the syringe and the sterile tip carp §
added, a package is produced that
is comparable in price to the silver |
nitrate previously used. i

Questions remain regarding the
stability of the erythromycin ging-
ment repackaged into the syringe. §
There are no biochemical or phys- |
ical data that would support the re- |
duction of stability of the ointmemt ;
within the syringe. Since stabiliny §
studies have not been conducted,
an arbitrary six-month in-house ex- §
piration date was adopted and a j
dark storage area is recommended g
for the packaged syringe. Nurses
have been instructed to check thue 3
lubel for the expiration date before §
using the ruberculin syringes. Amy j
expired syringe is to be returned to
pharmacy for credit. ‘

Summary

The change from silver nitrate
solution to erythromycin nphth:n]-
mic ointment as the routine new- |
born ocular prophylactic agent has
provided miny benefits to this im- j
stitution. Since this decision has
been implemented, no reports of
newborn gunococcsl ophthalmia §
neonatorum, ecular chlamydial im-
fections, or chemical con_;um.uvtms |
have boen made. ‘The contributions
of the pharmacy department in im-
vestigating and implemenuing
packaged unit dose form of
romycin ophthalmic ointmen
demonstruted its contributio
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Figure 2. Administration of ointment to the neonate's eyes.

nursing care within the maternal-
infant health areas. T'he nursing
personnel received a unit dose
package that was convenient, as-
sociated with less wastage, and
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vomparable in price to the silver ni-
trate solution. The newbormn uand
parents benefit from prophylaxis
with a superior agent that is asso-
ciated with fewer side effects.
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