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Motivation
Call from Reading Hospital ER

* 3 week old neonate with conjunctivitis X 24 hours
* Born at Reading Hospital
* Full term
* Maternal history negative for GC/Chlamydia in 3™ trimester
* Received erythromycin eye prophylaxis at birth
* Breastfed
* Discharged home at 48 hours of age after uneventful birth stay
* No other symptoms

* PE unremarkable except for bilateral conjunctivitis and mucopurulent
discharge.
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Based on the history presented, the next best step in the [
evaluation and management of this infant is

—_

Bacterial cultures alone

Bacterial cultures including GC, PCR for GC and Chlamydia

. Gram stain of eye discharge

. Gram stain and Giemsa stain of eye discharge
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5. Add option

|_D E Required )

You suspect that the infection is caused by a gram negative bacteria. The best choice for empiric
coverage is

Polytrim (trimethoprim) opthalmic drops

0P E e

erythromycin ophthalmic ointment

oral azithromycin

moxifloxacin ophthalmic solution
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moxifloxacin ophthalmic solution

Two days after the initial evaluation, the neonate returns for follow up. On examination, there is
minimal improvement and the cultures obtained at the initial evaluation yielded Pseudomonas
aeruginosa. The best option at this point is

Ciprofloxacin ophthalmic soltuion

nmEgBd®»e

Admit to hospital

Ciprofloxacin ophthalmic plus oral ciprofloxacin

ceftriaxone IM plus moxifloxacin ophthalmic




The Medical Decision Making Process

* The 3 questions every parent

: Prediction
has form the core of this o . e »
Process. outcome

* What’s wrong with my child?
 What are you going to do about  The medical decision making process is linear
it? * Everything flows from the diagnosis

* Once the diagnosis is known, appropriate
therapy can be implemented

* QOutcomes of therapy can then predicted
based on risk factors, etc.

* Are they going to get better?



Formulating a Clinical Assessment and Clinical
Problem...The key to evidence based practice

* Clinical Assessment e Clinical Assessment
* Asimple declarati tat t that i hat i . . .
known about the patient, o anees WAL * This is a 3 week old neonate with a
* Components benign prenatal, neonatal and
Define the Patient population and gender per|nata| h|Story present“’]g W|th the
| eonare (< imo) acute onset of conjunctivitis
nfant (1 mo — 1 year)
Toddler (1 year — 3 years) HE
Preschool (3 years — 5 years) ° Cllnlcal PrOblem
e B o yea) * What are the etiologies (diagnosis) of
Definethetimecourseofthed?;easeprocess neonatal ConjunCtIVItIS?
Acute — days

Subacute — weeks
Chronic — months

Identify the most salient feature of the illness that
emerges from the history, physical and initial laboratory
evaluation.

Identify a question of diagnosis, therapy or prognosis

e Clinical Problem
* Asearchable question based on the clinical assessment



Evidence Based Approach

Hierarchy of Evidence

Systematic

Reviews

Critically-Appraised
Topics [Evidence
Syntheses and Guidelines

Critically-Appraised Individual
Articles [Article Synopses]

FILTERED

INFORMATION

Randomized Controlled Trials

(RCTs)

\

Cohort Studies

UNFILTERED

\ INFORMATION

Case-Controlled Studies
Case Series / Reports

Background Information / Expert Opinion

A\




Evidence on Neonatal Conjunctivitis

* Cohort Studies * Limited evidence
* Incidence and Clinical Characteristics of Infantile * No guidelines, RCTs, multiple large cohort studies
(C)%ZJ#{:JC]},',V;}'Szglza;gvff?ﬂgi%%?Iatlon' AmJ . gnly 2'sr|nal.l cghort studies with limited
doi:10.1016/j.ajo.2022.04.008 acteriologic data
* 576 neonates in Minnesota * One opinion survey
* Cultures from 20% * Opportunity for research

 Chlamydiain 3

* Ophthalmia neonatorum in a tertiary referral
children’s hospital: A retrospective study. Eur J
Ophthalmol. 2022;32(1):587-591.
doi:10.1177/1120672121994734

* 54 |rish neonates 2013-2918

* Expert Opinion

* Ophthalmia neonatorum treatment and prophylaxis:
IPOSC global study. Graefes Arch Clin Exp Ophthalmol.
2016;254(3):577-582. d0i:10.1007/s00417-016-3274-5

e Survey of 291 ophthalmologists



Variability in the Evaluation and
Management of Healthy Neonates with

Uncomplicated Conjunctivitis
J Pediatr Ophthal Strab, in press

| wish to thank my colleagues and co-authors who worked diligently on this project:

Camden Nelson — LKSOM Student (3™ year)
Bailee Deshler — LKSOM Student (4t" year)
Brittany Bernstein, MD — Ophthalmology resident (3" year)



Background

* Ophthalmia neonatorum (ON) * N. gonorrheae
* purulent eye discharge * 1881-Associated with ON 1881
 edema e 1891 - Gonorrhea accounted for 65-
* Conjunctivitis AND/OR 1308/0302;3595 OJ ON Teor
° erythema Of the eyelids ¢ —Gaonorrnea accounte or 1ess
e within the first four weeks of life than 0.1% of cases of ON

* Prophylaxis
* Antenatal maternal screening

e C. trachomatis
e 1909 — described as inclusion
conjunctivitis
e 1957 — associated with C. trachomatis

e 1980s-1990s — accounted for ~ 50%
of ON cases



Methods

e Dataset e Data collected
* Cosmos * Linked to sentinel event or birth history
* Deidentified, relational database * Demographic base
e 227,115,381 patients with Epic records from e Medical history and examination from
the US and Lebanon sentinel event

. D.:;\ta ent.ered. remotely and verified centrally + Billed procedure database
* Selection Criteria

* Newborns discharged between 1/1/2016 and ) IV!edlcat.|ons database
12/31/2022 * Diagnosis[All] database

* Newborn stay < 3 days
e Age <4 weeks of age
e Sentinel Event
* Qutpatient visit
* Physician’s office
* ER
* Hospital outpatient
* New problem of conjunctivitis
* Conjunctivitis(ICD 10; H10.*) OR
* Neonatal conjunctivitis (SNOMED)



Re SU |tS 227,115,381 Patients

Event — 1/1/2016-1231/2023

Patient Selection

Birth Stay < 3 days

7,325,276 neonates

Outpatient visit < 4 weeks of age

New problem of conjunctivitis
OR Neonatal conjunctivitis

1,870 neonates (.0255%)

Office Visit ER Visit Hospita Outpatient
Visit
1,442 (77.1%) 422 (22.5%) 6 (.03%)



Results
Demographics and Clinical Presentation

e N=1870 * Chief Complaint
e Gender * Fever —1047 (56.0%)

e Female = 805 (56%) ° Cough — 1078 (576%)
* Nasal congestion — 754 (40.3%)

* Country Qf care * Eye discharge — 411 (22.0%)
* American = 1805 (96.5%) * Fussiness — 276 (14.8%0
* Race * Feeding issues —49 (2.65)
* White — 1048 (56%) * Vital signs at Initial Examination
e African American —413 (22.1%) e RR>60-155 (8.3%)
* Asian - 68 (3.6%) * 0,Sat < 92% - 75 (4%)
* Native American —19 (1%) « T>38°C-51(2.7%)

Not Identified — 253 (13%)

Gestational Age
e Full Term — 1685 (90.1%)
e 33-37 weeks — 185 (9.9%)



Results
Laboratory Testing at Sentinel Visit

* No testing for majority of patients

e Conjunctival cultures — 399 (21.3%)

* Presumed positivity rate (based on bills for sensitivity testing of isolates) — 205/399
(51.3%)

* Giemsa and/or Gram’s staining of conjunctival exudate — 338 (13.1%)
* Aerobic blood cultures —309 - 16.5%

 NAAT for HSV — 125 (6.7%)

 NAAT for C. trachomatis — 149 (8.0%)

* Viral cultures — 19 (1.0%)

e Cultures for C. trachomatis — 136 (7.3%)



Diagnoses in addition to neonatal conjunctivitis or conjunctivitis (ICD-10
H10.*) recorded at the sentinel visit in 1870 healthy neonates.

Additional Diagnoses™ N %

Unspecified acute conjunctivitis (H10.9) 691 37.0%
Other mucopurulent (H10.021,.022,.023, .0290) 142 7.6%
Other bacteria (B96.*) 86 4.6%
Congenital stenosis lacrimal duct (Q10.5) 51 2.7%
Streptococcus/Staphylococcus (B95.%*) 46 2.5%
Gonococcal conjunctivitis (A54.31) 29 1.6%
Viral conjunctivitis (B30.%) 22 1.2%
Chlamydial infection (A74.*, P23.1, A56) 11 0.6%
Herpesviral conjunctivitis (B00.*) 0 0.0%
Pseudomonas (B96.5) 0 0.0%

*]1CD 10 codes in parentheses



Results

Antibiotic Usage

Antibiotics by class*

Macrolides (1416)

Aminoglycosides (1676)
Cephalosporins (772)
Penicillins (1429)
Antiviral (1608)
Sulfonamides (151)
Quinolone (595)

Vancomycin (136)

no. of
patients Percentage
1752 93.7%
1148 61.4%
227 12.1%
106 5.7%
99 5.3%
16 0.9%
11 0.6%
NR NR
NR NR

*number of generic and trademarked agents are shown in

parentheses.

NR = Cosmos does not report values less than 10.

Ophthalmic Antibiotics
Macrolides
Polymyxin
Polymyxin B sulfate/Trimethoprim
Gentamicin sulfate
Tobramycin
Sulfonamides (151)

Oral Antibiotics
Macrolides
Penicillins

Cephalosporins

Antibiotics, intravenous
Penicillins
Cephalosporins
Aminoglycosides

Macrolides

1486
1067
231
207
152
43
11

214
154
39
40

144
60
55
40
NR

79.5%
57.1%
12.4%
11.1%
8.1%
2.3%
0.6%

11.4%
8.2%
2.1%
2.1%

7.7%
3.2%
2.9%
2.1%
NR



Summary

* Evaluation and management of the healthy neonate with
conjunctivitis is variable.
* 21.3% of neonates were cultured but over 50% of the cultures appeared to be
positive
* 94% received topical antibiotics

* 8.2% received oral macrolides while the incidence of C trachomatis was less
than 1%.

» 7.7% of infants received intravenous antibiotics but only 2.7% were febrile
over 38°C.

* Guidelines from the AAP, PIDS and/or AAPO are required to
standardize the approach



A framework for the evaluation management
of the healthy neonate with conjunctivitis

Infant
- Received eye prophylaxis at birth

Yes

Diagnostic Evaluation
Eye swab for bacterial culture and Gram Stain

Gram stain, Giemsa stain, and

NAATS negative for C. trachomatis

_ and N. gonorrheae

Maternal History'

- Gonococcal/Chlamydial NAAT from 3t trimester

Negative Positive or Unknown

No or Unknown

Diagnostic Evaluation

- Eye swab for bacterial culture (including Thayer Martin

media) and Gram stain

- Conjunctival swab for Giemsa staining and direct

fluorescent antigen testing (DFA) for C. trachomatis

- Nucleic Acid Amplification Tests (NAATSs) for C.

trachomatis and N. gonorrheae, if available

- Conjunctival swab for cell culture, if available

Presumed Bacterial Infection?
Based on Gram stain results
Numerous WBCs on smear
Bacteria represent

Presumed Gonococcal Infection®

Positive maternal history of gonorrhea by NAAT in
3 trimester OR

Gram negative diplococci on Gram stain

Presumed Chlamydial Infection*

3 trimester OR
Gram stain negative for organisms OR
Positive Giemsa stain

Positive maternal history of chlamydia by NAAT in

Presumed Bacterial Infection Treatment

- Gram positive organisms: erythromycin ointment OR
moxifloxacin ophthalmic solution

- Gram negative isms: moxifloxacin op
solution or ciprofloxacin ophthalmic solution

bthalmi

Presumed Gonococcal Infection Treatment
Immediate hospitalization
Consultations with pediatric infectious disease and

Fibalmol ded
gy are

Presumed Chlamydial Infection Treatment
Empiric erythromycin ointment

After definitive diagnoses: oral erythromycin base

or succinate

Follow-Up with Ophthalmologist
(Pediatric Ophthalmology if available)

Follow-Up with Ophthalmology
(Pediatric Ophthalmology if available)

Follow-Up with Ophthalmology
(Pediatric Ophthalmology if available)

LInfants born to mothers with evidence of herpes genitalis at birth or
with physical findings suggestive of neonatal herpes should be
managed according to AAP guidelines3®

2 Empiric topical theraﬂy is based on Gram stain results. At the
present time, only erythromycin, moxifloxacin, and ciprofloxacin are
approved for the use in infants less than 4 weeks old. For infections
due to Gram positive organisms:

*  Erythromycin ointment 0.5% - apply 1 cm ribbon 6X/day X 10 days OR

!\jlloxigsoxacin ophthalmic solution 0.5% - 1 drop in affected eye tid X 7
ays.>2

For gram negative or mixed infections:

*  Moxifloxacin ophthalmic solution 0.5% - 1 drop in affected eye tid X 7
days32 OR Ciprofloxacin hydrochloride .3% - 1-2 drops every 2 hours X 2
days followed by 1-2 drops every 4 hours X 5 days.2*

Definitive therapy is based on the results of bacterial culture and
sensitivity testing. Topical therapy is typically adequate and should be
limited to agents approved for the use in neonates.

Infants with C. trachomatis, N. gonorrheae or Ps. aeruginosa should be
managed with guidance from an infectious diseases physician.

Infants with fever, cough or other associated symptoms should be
managed in accordance with AAP, PIDS and/or IDSA guidelines.


https://www.zotero.org/google-docs/?l2GnqH
https://www.zotero.org/google-docs/?GtmCYb
https://www.zotero.org/google-docs/?0rJNXn
https://www.zotero.org/google-docs/?5syc4n

Maternal Neonatal history
* Negative for GC/Chlamydia
* Eye prophylaxis received

Most likely bacterial infection

Gram stain of eye discharge
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* Topical trimethoprim and erythromycin 5. Add option

Polytrim (trimethoprim) opthalmic drops

have limited gram negative activity ®

e Oral macrolides are associated with O @ | reouret ?
pyloric stenosis in this age group !

You suspect that the infection is caused by a gram negative bacteria. The best choice for empiric =

* Moxifloxicin is approved for this age coverage is =
group and has broad gram negative =

activity

erythromycin ophthalmic ointment
oral azithromycin

moxifloxacin ophthalmic solution

7 S&P 500




SHAH, SAMIR S. BA; GALLAGHER, PATRICK G.
MD. Complications of conjunctivitis caused by
Pseudomonas aeruginosa in a newborn
intensive care unit. The Pediatric Infectious
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. . . Questions  Responses  Settings
* Described 18 premature infants with
pseudomonas Conjunctivitis moxifloxacin ophthalmic solution ®
* Systemic complications in 7 2
¢ baCte remia (5) Two days after the initial evaluation, the neonate returns for follow up. On examination, there is Tr
° men | ngitis (3) minimal improvement and the cultures obtained at the initial evaluation yielded Pseudomonas m
. aeruginosa. The best option at this point is
« brain abscess (1) 5
o pn eumon ia (1) Ciprofloxacin ophthalmic soltuion _
. . . . :
« suppurative otitis media (1) Admit to hospital
® Based on these riSkS, AAP gUidelineS Ciprofloxacin ophthalmic plus oral ciprofloxacin

recommend admission to hospital
for evaluation and systemic therapy.

ceftriaxone IM plus moxifloxacin ophthalmic

7 S&P 500
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