II.  INFECTIONS
A. NEONATAL CONJUNCTIVITIS  (OPHTHALMIA NEONATORUM)

Neonatal conjunctivitis requires special diagnosis and therapy because of frequent corneal and systemic   involvement. Therefore  treatment should be performed in cooperation with pediatrician because of possibility of life-threatening systemic manifestations of infections. Most of  neonatal conjunctivitis develops as a result of  vaginal delivery by infected mother and is indicative of inadequate prenatal care. (2) The conjunctivitis can be prevented by prophylaxis of the neonates at birth (Crede’s procedure). It includes the use of topical 1% silver nitrate solution or 1 % silver acetate in single-dose ampules (long-term standard prophylactic agent but no more available in many countries), 0,5% erythromycin or 1,0% tetracycline ointments or  2,5% povidone-iodine solution. Silver nitrate solution is effective against Neisseria gonorrhoeae but has limited spectrum of activity against other bacteria and is not active against Chlamydia and viruses. Erythromycin and tetracycline are effective against bacteria and Chlamydia and povidone-iodine spectrum including bacteria, Chlamydia and some viruses such as herpes or HIV. (3, 4)  

The cause of conjunctivitis can be correlated with the onset of clinical signs. (5, 6) (Table I). Slide stains and cultures of  conjunctival smears or scrapings are indicated in all cases of suspected neonatal conjunctivitis.  (6)

It is necessary to exclude obstruction of nasolacrimal duct in all neonates with conjunctivitis. 

Chemical conjunctivitis 

This type of conjunctivitis results from instillation of silver nitrate drops used for prophylaxis. It begins some hours after the delivery and is characterized  by mild conjunctival hyperemia, watery discharge. It resolves spontaneously after 24-36 hours. Chemical conjunctivitis develops primarily in neonates in whom silver nitrate from large, multiuse eye-drop container was used. It occurs much less frequently since  single-use ampules are in more common use. 

Gonococcal  hyperacute conjuntivitis 

This type of conjunctivitis is caused by Neisseria gonorrhoeae, a gram-negative diplococcus. N.  gonorrhoeae can penetrate intact corneal epithelium  and cause corneal ulceration and perforation. Its occurrence decrease significantly since introduction of prophylaxis and nowadays is rare in many countries but in some of them it is still one of major causes of neonatal blindness. 

The infection develops 2-4 days after the birth  and presents as hyper-acute conjunctivitis with bilateral severe profound lid edema, copious purulent, yellow-green  discharge  and marked chemosis. (Fig.12)  Conjunctival membranes may form. If infection is not treated immediately or treated inadequately diplococus  can penetrate epithelium and severe corneal ulceration with perforation can occur. (5, 6)
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Fig. 12  Neonatal gonococcal  hyperacute conjuntivitis 

Ocular infection could be part of systemic infection with septicemia, meningitis and arthritis. 

Neonates with gonococcal conjunctivitis can be coinfected with Chlamydia trachomatis. 

Because gonococcal conjunctivitis is vision threatening disease prompt diagnosis with slide stains and cultures of  conjunctival smears is mandatory in all cases.   

Treatment should be started immediately with systemic (basic therapy) ceftriaxione  25-50 mg/kg/day (not to exceed 125 mg) IM or  IV for 7 days.  In case of cephalosporin allergy intravenous penicillin G can be used but this antibiotic is nowadays less frequently used because of reported penicillin resistance of Neisseria gonorrhoeae. Topical therapy is additional to systemic treatment and  consists of  fluoroquinolones drops or erythromycine ointment administered every hour and saline lavage of copious purulent discharge. (6,  8)

Patient should be seen daily. 

Treatment should be performed with cooperation with pediatrician and/or venerologist. It is mandatory to examine and treat mother and her sexual partner. 

Other bacterial  conjunctivitis

Streptococcus  pneumoniae, Staphylococcus  aureus, Staphylococcus epidermidis, Proteus species,  Klebsiella pneumomiae,  Pseudomonas species, Serratia  marcescens are the most common pathogens of neonatal bacterial conjunctivitis. Infection may occur at any time during neonatal period  and has typical picture of bacterial conjunctivitis with purulent discharge, lid edema and conjunctival hyperemia. Corneal involvement is extremely rare (Pseudomonas). In neonatal conjunctivitis it is advisory to perform  slide stains, cultures and antibiotic sensitivity. 

Usually  treatment  starts with topical aminoglycosides or fluoroquinolones although sulfacetamide, erythromycine  and tetracycline are still in use. If  it is not  effective  after 5-7 days switch  to  newer topical fluoroquinolones.  

It is obligatory to exclude obstruction of nasolacrimal duct in all neonates with purulent discharge. 

Chlamydial conjunctivitis

This infection is one of the most frequent causes of  neonatal conjunctivitis and has been estimated to occur in 2% to 6 % of all newborns. The high incidence of infection may also be related to the ineffectiveness of silver nitrate in preventing chlamydial infection. It is usually caused by Chlamydia. trachomatis  subtypes D-K. 

Neonatal chlamydial conjunctivitis is characterized by the onset of a mild to moderate unilateral or bilateral mucopurulent conjunctivitis 5 to 10 days after the birth. Typical signs are eyelid edema, chemosis, mucopurulent discharge and conjunctival membranes or pseudomembranes. Follicular reaction (typical of pediatric or adult conjunctivitis) is not observed because subconjuctival lymphoid tissue does not mature before 3 months of age. Sometimes cornea is involved, including punctate opacities and micropannus formation. Systemic chlamydial infection (pneumonia nasopharyngeal infection and otitis) can develop in more than 50 % of neonates. (6) 

The recommended treatment is oral (basic therapy)  erythromycin 50 mg/kg/day in four divided doses for 2 weeks  and topical erythromycine or tetracycline ointments for two weeks. (6)

Untreated cases may persist 3-12 months (6). Important aspect of treatment is concurrent therapy of the mother and her sexual partner. 

Viral conjunctivitis

Neonatal viral conjunctivitis is usually caused  by herpes simplex virus type 1 (transmitted during   vaginal delivery by infected mother) or less frequently by type 2 (transmitted by a kiss from an adult). Infection may be local or disseminated. Ocular signs develops 5-12 days after the birth and include lid edema, conjunctival  hyperemia, serous discharge and occasionally vesicular lid eruptions. Follicular reaction (seen in pediatric or adult conjunctivitis) is not observed because subconjuctival lymphoid tissue does not mature before 3 months of age. Conjunctivitis is often associated with corneal  involvement. Typical manifestation is dendritic or geographic keratitis. More serious complications include cataract, chorioretinitis,  optic neuritis. Disseminated herpetic infection (encephalitis and skin sores) should be ruled out because of high mortality rate in neonates. (7)

Acyclovir 3% ointment  4 times a day is topical treatment of choice. Recently introduced ganciclovir 0,15% ocular gel  is comparably effective to acyclovir in treatment of ocular herpetic infections (21) but there are limited information about its use in neonates. Systemic acyclovir treatment should be considered in neonates with intraocular or disseminated infections.  

TABLE  I.

DIFFERENTIAL  DIAGNOSIS  IN   INFECTIONS  OF  THE  CONJUNCTIVA 

 IN  NEONATES

	CAUSE
	TIME  OF  ONSET
	CLINICAL  FEATURES
	COMMENTS  AND  TREATMENT  

	CHEMICAL
	1-2  day


	Mild hyperaemia and serous  discharge


	Treatment  not necessary



	NEISSERIA GONORRHOEAE


	2-4 days


	Hyper-acute conjunctivitis, severe  purulent, yellow-green  discharge, lid oedema, chemosis, rapidly progressive,  corneal  ulcer,  risk  of  corneal  perforation in hours. Can cause blindness. 


	Check for sepsis, meningitis, arthritis. Urgent  case, treatment  with systemic (basic therapy) ceftriaxione  25-50 mg/kg/day (not to exceed 125 mg) IM or  IV for 7 days.  Topical saline lavage ,  fluoroquinolones or  erythro-mycine every hour.  Treat  mother  and her sexual partner.

	VIRAL

(HSV 2)


	5-12 days
	Lid vesicles,  copious serous discharge, lid edema, possibility of  corneal changes
	Check for cataract,  uveitis and disseminated infection (encephalitis, skin sores).

Topical acyclovir. Systemic  acyclovir treatment may be necessary  in intraocular or disseminated infections.

	CHLAMYDIA
	5-10 days


	Mucopurulent discharge, marked hyperaemia, some-times micropannus, pseudomembranes and rarely corneal opacity

No follicular reaction
	Check for pneumonia, nasopharyngitis and otitis. Treatment with oral  (basic therapy)  erythromycin 50 mg/kg/day in four divided doses for 2 weeks  and  topical erythromycine or tetracycline ointments for two weeks. Treat  mother  and her sexual partner

	OTHER  BACTERIAL

S.  PNEUMONIAE

STAPHYL.  AUREUS

PROTEUS,  KLEBSIELLA,  PSEUDOMONAS, SERRATIA  MARCES.
	1-30 days


	Purulent discharge,  no corneal changes


	Start  treatment  with topical aminoglycosides or fluoroquinolones. 

If  not  effective  switch  to  newer topical fluoroquinolones  

Exclude obstruction of nasolacrimal duct



	NASOLACRIMAL DUCT  OBSTRUCTION
	ca. 21 days


	Bacterial conjunctivitis


	Lacrimal  sac  massage  if  not effective perform probing.

Topical aminoglycosides  for  prophylaxis  of  keratitis.  


