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Alert  Watch for apnoeas and abdominal distension following administration. 
Lower concentration solutions and regimens minimising number of additional drops are 
recommended. 

Indication                          
 

Mydriatic (dilates the pupil) and cycloplegic (prevents accommodation of the eye) for 
ophthalmic examinations and therapeutic procedures. 

Action Muscarinic acetylcholine receptor competitive antagonist. Prevents the accommodative 
muscle of the ciliary body and the sphincter muscle of the iris from responding to 
cholinergic stimulation. 

Drug Type                                    Antimuscarinic. 

Trade Name                   Minims® Cyclopentolate hydrochloride. 

Presentation  Cyclopentolate hydrochloride 0.5% single-use preservative free eye drop, 0.5 mL per 
minim. 

Dosage/Interval                            
 

Cyclopentolate 0.5% is used in combination with phenylephrine 2.5% with or without 
tropicamide 0.5%. Suggested regimens are:  
 
REGIMEN 1:  
Phenylephrine 2.5% + cyclopentolate 0.5% + tropicamide 0.5% eye drops [1-4].  
Instil one drop of each agent (5 minutes apart) into each eye 60 minutes prior to 
examination. 
Repeat if pupillary dilatation inadequate.  
Perform examination 60 to 120 minutes after instillation. 
 
REGIMEN 2:  
Phenylephrine 2.5% + cyclopentolate 0.5% eye drops [5]. 
Instil one drop of each agent (5 minutes apart) into each eye 60 minutes prior to 
examination. 
Repeat if pupillary dilatation inadequate.  
Perform examination 60 to 120 minutes after instillation. 
 
Dark irides may require additional drops. 

Maximum daily dose REGIMEN 1: 3 drops of each eye drop. 
REGIMEN 2: 4 drops of each eye drop. 

Route                                Topical instillation into the eyes from the minim or use a microdrop (5–7 microL) cannula. 

Preparation/Dilution                          Not applicable. 

Administration                  
 

Apply pressure to the lacrimal sac during and for 60 seconds after instillation of eye drop to 
minimise systemic absorption. Wipe away excess medication. 
Consider withholding feeds for four hours from administration of the last drops to reduce 
incidence of feed intolerance.  

Monitoring                               Heart rate and oxygen saturation in infants with bronchopulmonary dysplasia. 
Signs of ileus. 

Contraindications                         Necrotising enterocolitis (NEC) at the time of eye examination. 

Precautions Bronchopulmonary dysplasia – may increase absorption and decrease clearance.22,26  
Severe neurological impairment – may increase risk of seizures.  
Feeding intolerance. 
Lower concentration solutions and regimens minimising number of additional drops are 
recommended to minimise toxicity. 

Drug Interactions  

Adverse Reactions          
 

Feeding intolerance, abdominal distension and increased gastric residuals.  
Apnoea, transient bradycardia (especially infants on respiratory support). 
Stinging or burning of eye. 
Tachycardia and increased blood pressure. 
Rarely, dry mouth, urinary retention, fever, vasodilatation, restlessness, agitation, seizures. 



Cyclopentolate 
Newborn Use Only 

2018 

 

NMF Consensus Group  Cyclopentolate                                                 Page 2 of 5 
                         This is a printed copy. Refer to the electronic NMF system for the most up to date version. 
         

Compatibility Phenylephrine, tropicamide, amethocaine 

Incompatibility No information. 

Stability                   Discard unused portion immediately after use. 

Storage              Store in refrigerator at 2oC to 8oC. Do not freeze. Protect from light. 

Special Comments        
 

Check correct strength of Minims® Cyclopentolate Eye Drops. 
Do NOT use 1% in neonates. 

Evidence summary Efficacy and safety 
Cyclopentolate alone (muscarinic acetylcholine antagonist): Several controlled trials have 
compared cyclopentolate 0.5% to 1% versus other individual eye drops (phenylephrine [α1-
adrenoceptor agonist] or tropicamide [muscarinic acetylcholine antagonist]) or 
combination eye drops.  
Caputo et al, in a controlled study of 40 preterm infants, reported phenylephrine 1.0% or 
2.5% or cyclopentolate 1% or tropicamide 1% (3 drops) produced inadequate mydriasis for 
peripheral retinal examination. A combination of phenylephrine 2.5% + cyclopentolate 
0.5% + tropicamide 0.5% 1 to 3 drops of each produced adequate mydriasis (average 7.0 
mm). Cyclopentolate 1% increased heart rate and BP.[4]  
Isenberg et al, in a controlled study of 30 preterm infants, reported phenylephrine 1% + 
cyclopentolate 0.2% (2 drops) combination produced greater mydriasis than cyclopentolate 
0.5% + tropicamide 0.5% (2 drops), or cyclopentolate 0.5% (2 drops) alone. There was no 
blood pressure increase with cyclopentolate 0.5% (2 drops).[6]  
Ogut et al, in a parallel RCT in 80 preterm infants, reported cyclopentolate 1% (2 drops) 
produced net pupillary dilatation 3.8 mm. Maximum mydriasis was achieved with 
cyclopentolate 0.5% + tropicamide 0.5% + 2.5% phenylephrine (1 drop). Adequate 
mydriasis without side effects was achieved with 1% cyclopentolate + 1% tropicamide (1 
drop).[2]  
Conclusion: Cyclopentolate 0.5% alone does not achieve optimal mydriasis. Cyclopentolate 
1% may be associated with physiological side effects. Combination eye drops produce 
greater mydriasis and/or fewer physiological side effects than cyclopentolate alone. [LOE II 
GOR B] Phenylephrine 2.5% + cyclopentolate combination may be more effective than 
tropicamide 0.5% + cyclopentolate combination. [LOE II GOR C] 
 
Cyclopentolate combination (excluding Cyclomydril [cyclopentolate 0.2% + phenylephrine 
1%]): Several trials have assessed the efficacy and safety of cyclopentolate 0.5% to 1% in 
combination with phenylephrine [α1-adrenoceptor agonist] and/or tropicamide 
[muscarinic acetylcholine antagonist].  
Chew et al, in a parallel RCT in 39 preterm infants, reported cyclopentolate 0.2% + 
phenylephrine 1% 3 drops provided adequate pupillary dilation with the least systemic side 
effects; combination cyclopentolate 1% + phenylephrine 2.5% and  tropicamide 1% + 
phenylephrine 2.5% were associated with increased BP; and cyclopentolate 1% + 
phenylephrine 2.5% may be associated with feed intolerance.[7]  
Bolt et al, in a parallel RCT in 39 preterm infants, reported the mydriatic effect of the 
phenylephrine 2.5% + tropicamide 0.5% combination was significantly superior to that of 
the cyclopentolate 0.5% + tropicamide 0.5% combination. A significant increase inj BP and 
HR peak values was observed within 7 to 10 minutes after the cyclopentolate 0.5% + 
tropicamide 0.5% combination only.[8] 
Sindel et al, in a parallel RCT in 34 preterm infants, reported mydriasis with phenylephrine 
1.0% + tropicamide 1.0% was significantly less than phenylephrine 2.5% + tropicamide 1.0% 
or phenylephrine 2.5% + tropicamide 0.5% + cyclopentolate 0.5%. Dilatation was sufficient 
to allow appropriate examination in all infants (pupillary diameter > 6.0 mm). BP and heart 
rate increased transiently in all groups receiving mydriatic but returned to baseline values 
in 25 minutes. This increase was significant with 2.5% phenylephrine.[3]  
Ogut et al, in a parallel RCT in 80 preterm infants, reported maximum mydriasis was 
achieved with cyclopentolate 0.5% + tropicamide 0.5% + 2.5% phenylephrine (1 drop each); 
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and adequate mydriasis without side effects was achieved with 1% cyclopentolate + 1% 
tropicamide (1 drop each).[2]  
Merritt et al, in a crossover RCT in 30 preterm infants, compared phenylephrine 2.5% + 
tropicamide 0.5% + cyclopentolate 0.5% (1 drop each) to saline control and reported 
maximal mydriasis at 75–90 minutes with adequate fundoscopy at 120 minutes, and no 
significant effect on systolic BP.[1]  
Nefendorf et al, in a cohort of 1246 eyes screened during 623 examinations of 138 infants, 
reported phenylephrine 2.5% + cyclopentolate 0.5% eye drops (3 times 5 minutes apart) 
was efficacious with 98.8% successful dilatation and well-tolerated although 0.8% had 
significant clinical deterioration in the following 24 hours.[5]  
Wheatcroft et al, in a controlled study comparing effects in each eye in 26 preterm infants, 
reported no difference in mydriasis from 5 microL versus 26 microL drops of cyclopentolate 
0.5% and phenylephrine 2.5% (mean pupil diameter 6.05 mm [range 4.5 to 7.1 mm]) in the 
eyes dilated with standard drops and 6.1 mm [range 5. 0 to 7.5 mm] in microdrop eyes).[9]  
Conclusion: Cyclopentolate 0.5% + phenylephrine 2.5% combination produces adequate 
mydriasis [5] but may have physiological side effects and was associated with clinical 
deterioration in the following 24 hours in 0.8% of infants examined.[5] (LOE II GOR C) 
Cyclopentolate 0.5% + tropicamide 0.5% may not produce adequate mydriasis.[8] [LOE II 
GOR C] Adequate mydriasis without side effects was achieved with 1% cyclopentolate + 1% 
tropicamide.[2] [LOE II GOR C] 
 
Safety: 
Cyclopentolate alone (muscarinic acetylcholine antagonist): Clinical studies have reported 
variable physiological effects from use of cyclopentolate. Caputo et al[4] reported 
cyclopentolate 1% increased heart rate and BP whereas Isenberg et al [6] reported no 
blood pressure increase with cyclopentolate 0.5% (2 drops). Nefendorf et al [5], in a cohort 
of 1246 eyes screened during 623 examinations of 138 infants, reported phenylephrine 
2.5% + cyclopentolate 0.5% eye drops (3 times 5 minutes apart) was efficacious with 98.8% 
successful dilatation and well-tolerated. There were no systemic adverse reactions 
necessitating abandonment of the examination. However, 0.8% had significant clinical 
deterioration in the 24 hours after examination.  
Potential side effects reported in case series and case reports include: feeding intolerance 
(abdominal distension and increased gastric aspirates) within 24 hours of mydriatic 
administration including cyclopentolate [10, 11]; acute gastric dilatation with the use of 
cyclopentolate 0.5% and phenylephrine 2.5% [12]; necrotising enterocolitis following the 
use of cyclopentolate eye drops [13-15]; and seizures [16-18]. However, causation has not 
been proven. In an observational study, feeding intolerance was reported to be reduced 
after introducing a 4-hour fasting period after instillation of eye drops. [10] 
Conclusions: Cyclopentolate 1% produces greater physiological effects than cyclopentolate 
0.5%. Three drop regimens of combination eye drops were associated with more acute 
physiological effects and feed intolerance. [7, 19] [LOE II GOR B] 
 
Pharmacokinetics and pharmacodynamics 
Merritt et al reported maximal mydriasis at 75–90 minutes with adequate fundoscopy at 
120 minutes using phenylephrine 2.5% + tropicamide 0.5% + cyclopentolate 0.5% 1 drop 
each.[1]  
Approximately 80% of each drop may pass through the nasolacrimal system and be 
available for rapid systemic absorption by nasal mucosa without lacrimal sac occlusion.[20] 
Finger pressure on the lacrimal punctus at the medial canthus of the eye immediately after 
installation of eye drops for at least 60 seconds reduces systemic absorption.[20] 
Mitchell et al reported cyclopentolate and phenylephrine serum concentrations in 18 
preterm infants one hour after instillation of cyclopentolate 0.2% and phenylephrine 1% 
one drop each eye every five minutes for a total of three doses. Cyclopentolate (range 6–
53 ng/ml) was observed in 15 of 18 infants, while phenylephrine was not detected. 
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Concentrations of cyclopentolate were significantly higher in infants who were on oxygen. 
There was a significant association between cyclopentolate concentrations and gastric 
residuals in tube-fed infants not receiving oxygen.[21] 
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