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Objective: Identifying the adverse reactions and the possible risks associated with the use
of naphazoline 0.1% + hypromellose 0.5% (NAPH), thereby evaluating its tolerability and
safety profile.

Methods: A total of 236 Peruvian patients were included in an active pharmacovigilance
study drug event monitoring consisting in 2 phone calls conducted in order to register
adverse drug reactions (ADRs), the product’s tolerability and to assess the risk concerning
specific clinical and demographic characteristics using a binary logistic regression model.
Results: A total of 54 ADRs (one per patient) were reported after the use of NAPH;
classified (according to the Medical Dictionary for Regulatory Activities) into two groups
of System Organ Class (SOC): eye disorders and nervous system disorders; and four groups
of preferred term (PT): eye irritation, vision blurred, eye pruritus and headache. All ADRs
were expected, mild and not serious. No risk factors related to the clinical and demographic
characteristics of the patients were identified.

Conclusion: The low incidence of ADRs, their short recovery time, and their categorization
as “mild” and “not serious” demonstrates the high tolerability in the studied population;
therefore, according to the study, the safety profile for NAPH seems to be adequate, with
a suitable tolerability.
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Introduction
Drug approval requires strict efficacy and safety tests through randomized clinical trials
(RCTs); however, these may not be sufficient to identify all adverse drug reactions
(ADRs)."? Therefore, RCTs should be complemented with post-marketing follow-up
studies in order to identify infrequent or rare ADRs.? Obtaining new information on
both benefits and risks of drugs must be an ongoing task in the post-marketing Phase®**
since this surveillance has led to triggering multiple risk minimization activities, such
as labeling changes, prescription restrictions, and recalls.”°

Post-marketing information is usually obtained through spontaneous notification
systems (SNS, providing basic information for the safety evaluation of medicines.
However, due to the nature of this system, some ADRs may be ignored on account
of patient and healthcare professional underreporting, as well as variable data
quality and lack of information on drug interactions. Hence, the SNS has certain
limitations for which other methods would be helpful.?
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Active pharmacovigilance is a widely recognized com-
plement to SNS; which exponentially increases the detec-
tion rate of ADRs, calculates ADRs’ incidences based on
a population, and identifies risk factors associated with
drugs; thereby promoting risk minimization actions.”*

Naphazoline is a first-generation imidazole derivative
ophthalmic decongestant with 2:1 activity of a2:0l adre-
nergic receptors, unlike o2 selective drugs, impacts arter-
joles and venules as well;” eye lubricants as hypromellose,
relief symptoms of eye discomfort like burning, foreign
body sensation, and dry eye by increasing the stability of
the tear film, improving the ocular microenvironment.'*!"

Since the use of concentrations of Naphazoline at 0.1%
is over the counter in most Latin American countries,lzf16
it is essential to identify adverse drug reactions and possi-
ble risks associated with the use of Naphacel Ofteno®™;
a fixed combination of naphazoline 0.1% + hypromellose
0.5%, Laboratorios Sophia, SA de CV, Mexico (NAPH),
during its post-marketing period and thereby evaluating its
tolerability and safety profile.

Methods

Study Design

An active pharmacovigilance study through Drug Event
Monitoring was carried out in Peruvian population by
means of 2 telephone calls taking place within a 14-days
period. This study was performed from February 27,
2018 (first enrolled patient) to April 18, 2020 (last com-
pleted patient). The study was conducted according to
the Declaration of Helsinki and the protocol and its
corresponding informed consent form were reviewed
and approved by an ethics committee (see Ethics
approval section). Patients who were prescribed NAPH
by an ophthalmologist (under his/her medical criteria)
were referred to a pharmacist employed by Sophia
based in Pert, who informed them about the selection
process and in case they agreed to participate, the
informed consent was signed. For patients under 18
years old (yo), the parent or legal guardian signed this
document. A total of 380 patients were recruited.

Initial contact call: It was performed on day three after
the patient signed the informed consent. Patients were
contacted and questioned on personal data (age, sex, preg-
nancy or lactation), characteristics of the drug and its
prescription (medical indication, dose, route of adminis-
tration) and clinical history data (comorbidities, concomi-
tant medications). This first interrogation was also carried

out to identify the ADRs (start date, intensity, duration, re-
administration of the suspected drug [when applicable],
existence of other causes different from the application
of drugs that may have explained the ADRs). Second
call: 14 days after the informed consent signature process.
This interrogation was aimed at identifying ADRs as men-
tioned above.

All data were sent to the pharmacovigilance unit of
Laboratorios Sophia, S.A. de C.V (México) for data
management.

Data Management

The data obtained in each call were compiled in an excel
document (Microsoft Office® 365 ProPlus., Washington,
Redmond, USA).

Categorization
The patients were classified as children (0—12 yo), adolescents
(> 12-18 yo), adults (> 18-60 yo) or geriatrics (> 60 yo).
The ADRs were classified according to the Medical
Dictionary for Regulatory Activities (MedDRA) v23 in
System Organ Class (SOC) and Preferred Term (PT).
The classification of ADRs related to incidence was
expressed according to the Council for International
Organizations of Medical Sciences (CIOMS) as “very
common” (>1/10), “common or frequent” (1/100<1/10),
“uncommon or infrequent” (=1 /1000<1/100), “rare” (=1/
10,000 <1/1000), or “very rare” (<1/10,000)."” The
expected/unexpected ADR encoding was performed in
accordance with information from clinical studies and
routine pharmacovigilance information of the product
(data not shown). Once the information from the ADRs
was obtained, the severity was evaluated using the
Severity Assessment Scale of the ADRs (modified
Hartwig and Siegel),'® and the causalities were classified

CEE T}

under Naranjo algorithm (“definite”, “probable”, “’possi-
ble”, ”doubtful”, and “not assessable”). Finally, serious-
ness (serious/non-serious) was evaluated by its likeliness
to cause permanent damage, life-threatening, or death.
Concomitant medications were classified according to
the Anatomical Therapeutic Classification (ATC) 2020,
World Health Organization and comorbidities according

to PT from MedDRA v23.

Tolerability

The tolerability of NAPH was evaluated considering the
following parameters: ADR severity, seriousness, and
duration.
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ADRs’ Risk According to Patient Clinical

and Demographic Characteristics

Binary logistic regression was performed considering mul-
tiple variables (age group, gender, prescription, dose and
concomitant medication) to observe if any of these inde-
pendent variables showed an association to the presence of
ADRs (dependent variable).

Statistical Analysis

The quantitative variables were described as frequencies
and percentages. A binary logistic regression model was
performed to adjust the associated variables with ADR and
the following were used as covariates: age group (adult
and geriatric); gender (male and female); prescription (red-
eye, ocular inflammation, post-surgical, eye allergy, pter-
ygium and others); dose (1 drop/4 h, 1 drop/6 h, 1 drop/8
h, 1 drop/12 h, 1 drop/24 h); and concomitant medication
(yes and no);. All analyses were performed with SPSS
version 25 software for Mac (IBM, Chicago, IL, USA).

Table | Clinical and Demographic Characteristics

Results

Characteristics of the Patients

A total of 380 patients signed the informed consent; however,
11.8% (n = 45) were not contacted due to the following
reasons: unanswered call 66.7% (n = 30), inactive number
15.6% (n = 7), wrong number 17.7% (n = 8).The patients
who were successfully contacted amounted to a total of 335;
190 women (adolescents: n = 3; X = 15 + 1.7 yo, adults: n =
138; X = 41 + 12 yo, geriatrics: n = 49; X = 69 + 6.8 yo) and
145 men (childrenn=1; 12 yo, adolescents n=1; 17 yo, adults:
n=108; X =41.9 + 11.1 yo, geriatrics: n = 35; X = 69.9 + 7.6
yo) (Table 1). No NAPH exposure was identified during preg-
nancy, however 5 exposed patients were breastfeeding. No
ADRSs were reported in the newborns of treated patients.

The main reason for prescribing NAPH was red eye
66.9% (n = 224), followed by post-surgical 8.1% (n = 27)
(Table 1). One hundred and twenty patients suffered var-
ious comorbidities, the most frequent being dry eye, with

an incidence of 52.5% (n = 63), followed by increased

Children Adolescents Adults Geriatrics Total
n | 4 246 84 335
Age = SD 10 144 + 1.3 422+ 10.5 70.1 £ 83 -
Gender F(n=0) F(n=3) F (n=138) F (n = 49) 190
Mnh=1) Mmnh=1) M (n = 108) M (n = 35) 145
Comorbidities 0 0 66 54 120
Concomitant medications 0 0 53 40 93
ADRs 0 | 45 8 54
Prescription | Red eye | 4 162 57 224
Ocular inflammation 0 0 Il 2 13
Post-surgical 0 0 17 10 27
Eye allergy 0 0 9 | 10
Pterygium 0 0 7 0 7
Eye irritation 0 0 22 4 26
Other 0 0 18 10 28
Dose | drop C/4 h 0 0 3 4 7
| drop C/6 h 0 0 14 3 17
| drop C/8 h | 0 56 20 77
| drop C/I12 h 0 3 128 45 176
| drop C/24 h 0 I 45 12 58
Abbreviations: ADRs, adverse drug reactions; SD, standard deviation; F, female; M, male.
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Table 2 Medicines Used Concomitantly with NAPH

ATC ATC Name n
Code
S01XA20 Artificial tears and other indifferent preparations | 25
SOIE Antiglaucoma preparations and miotics 15
SOIA Antiinfectives 8
SOIBC Antiinflammatory agents, non-steroids 7
Cco2 Antihypertensives 7
HO3AA Thyroid hormones 6
AlO Drugs used in diabetes 6
SOIBA Corticosteroids, plain 6
CI0AA HMG CoA reductase inhibitors 4
NO3AE Benzodiazepine derivatives 2
N/A Others 7
Total 93

Abbreviations: ATC, anatomical therapeutic chemical classification system; n,
number of patients.

intraocular pressure in 12.5% (n = 15), hypertension (n
=9) 7.5%, eye infection (n = 7) 5.8%, hypothyroidism (n
= 17) 5.8%, diabetes mellitus (n = 6) 5.0%, dyslipidaemia
3.3% (n = 4) and others in 7.5% (n = 9). Concomitant
medications during treatment with NAPH were used in
27.8% (n=93) of the patients (Table 2), while the remain-
ing 72.2% did not use any concomitant therapy.

Adverse Drug Reactions

A total of 54 ADRs (one per patient) were reported after
the use of NAPH in 335 patients (0.16 ADR/patient). They
were classified into 2 SOC groups and 4 PT groups. The
most frequent SOC group was eye disorders (98.1%) and
the most frequent PT was eye irritation (92.6%). All the
ADRs in the study were expected (n = 54) (Table 3). The

Table 3 Incidence of Adverse Drug Reactions

most frequent causality was “probable” in 89% of the
cases, followed by “possible” in 5%, “defined” in 4%
and “not assessable” in 2%. All ADRs were classified as
mild and not serious. A total of 85.2% of the ADRs were
resolved in two minutes or less after the product’s instilla-
tion. The longest-lasting ADR was a headache with
a recovery time of 20 min.

A binary logistic regression model was applied to the
clinical and demographic characteristics shown in Table 1
as part of the risk assessment for NAPH. This analysis did
not show any statistical significance; however, an increase
ADRs was observed in the adult age group (adjusted OR =
2.352, p = 0.060, 95% CI 0.964-5.736) compared to
geriatric patients. Also, the incidence of ADRs increased
when the drug was administered every 4 hours (adjusted
OR =4.443, p = 0.096, 95% CI 0.767-25.748) and 6 hours
(adjusted OR = 3.425, p =0.070, 95% CI 0.904-12.974) in
comparison to the 24 hours administration scheme
(Table 4).

Discussion

Even though the adverse reactions reported for ophthalmic
naphazoline present a low incidence, various publications
stress the risk of possible systemic severe ADRs asso-
ciated with it."” 2! However, these are usually caused by
overdose or prolonged use.”'** All ADRs reported in the
study were mild and not-serious; nevertheless, appropriate
use of the drug is essential to limit the risk of severe
ADRs.

The study included five breastfeeding patients, and
although the maternal use of topical ophthalmic products
generally carries a lower risk than systemic agents, napha-
zoline can be absorbed after topical administration;? for
this reason, the use in these circumstances must be eval-
uated by the prescribing physician. However, no ADRs
were reported in newborns of patients treated with NAPH;

SOC PT ADRs Incidence Classification of Expected
Incidence®
Eye disorders Eye irritation 50 0.15 Very common Yes
Vision blurred 2 0.005 Infrequent Yes
Eye pruritus | 0.003 Infrequent Yes
Nervous system disorders Headache | 0.003 Infrequent Yes

Note: “The classification of incidence was according to CIOMS'”.

Abbreviations: SOC, system organ class; PT, preferred term; ADR, drug adverse reaction.
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Table 4 Binary Logistic Regression of Variables Possibly Associated with the Incidence of ADRs

Variable B Standard Error Wald P OR 95% CI for OR
Lower | Upper

Age group Control: Geriatrics

Adults 0.855 0.455 3.534 0.06 2.352 0.964 5.736

Gender Control: Male

Female —0.245 0.326 0.564 0.453 0.783 0414 1.482

Prescription Control: Red eye

Ocular inflammation 0.104 0.616 0.028 0.866 1.109 0.332 3.709

Post-Surgical —0.039 0.586 0.004 0.947 0.962 0.305 3.036

Pterygium 0.008 0.928 0 0.993 1.008 0.164 6.208

Eye irritation —0.249 0.597 0.174 0.676 0.779 0.242 2.51

Other -0.312 0.793 0.155 0.694 0.732 0.154 3.465

Dose Control: | drop/24 h

| drop/4 h 1.491 0.896 2.768 0.096 4.443 0.767 25.748

| drop/6é h 1.231 0.679 3.283 0.07 3.425 0.904 12.974

| drop/8 h —0.346 0.545 0.403 0.526 0.708 0.243 2.06

| drop/12 h 0.065 0.446 0.021 0.884 1.067 0.445 2.558

Concomitant Medication Control: No

Yes 0.806 0.467 0.212 0.645 2.23893 0.4963 | 3.09598

Abbreviations: OR, odds ratio; Cl, confidence interval.

despite these findings, there is not enough information to
ensure that the drug is safe while breastfeeding.

Various references mention eye irritation, vision
blurred, administration site discomfort, intraocular pres-
sure increased, and headache as ophthalmic naphazoline’s
most frequent ADR.***-** Meanwhile, eye irritation and
vision blurred have been described after hypromellose
topical application.”>>® In this study, 93% of ADRs were
classified according to PT as “eye irritation,” with a 15%
incidence, classified as “Very common” according to the
CIOMS (Table 3)."” This coincides with the literature,
since “eye irritation” is mentioned as the most frequent
ADR for both active principles; and even though both
active principles list vision blurred as one of their most
frequent adverse reactions; it is a characteristic of artificial
tears such hypromellose to be associated to a high inci-
dence this type of ADRs.'%*-2

Unlike the previously addressed ADRs, headache is not
literature as a known ADR for

reported in the

hypromellose; however, this reaction is not associated
with the drug due to the null absorption at the ocular
surface.’” On the other hand, different sources have
described that the vasoconstriction caused by naphazoline
may trigger headaches in susceptible patients.?®*°

This study’s presented results are similar to the napha-
zoline’s and hypromellose’s safety profile reported in
available literature, since ophthalmic preparations with
either or both active ingredients have been described as

9113031 and their associated ADRs are

tolerable and safe,
transient and mild on severity.

The risk assessment of the different study variables
was not statistically significant; however, specific trends
towards an increase in ADR incidence are observed with
certain variables; such is the case of adult patients in
comparison to geriatrics. It is worth mentioning that var-
ious studies have reported the loss of corneal sensitivity in

32-34

geriatric patients, to which a decrease in the presence

of discomfort related to instillation could be attributed in
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these patients. Similarly, an increase in the incidence of
ADRs was observed in patients who instilled the drug
every 4 and 6 hours compared to those who did every 24
hours. This may be due to sensation of a foreign substance
on the ocular surface, rather than to the drug “per se”, this
results in a short instillation frequency increasing the prob-
ability of presenting local ADRs.

The limitations of our study were that the telephonic
follow-up restricts the identification of ADRs that require
the evaluation of an ophthalmologist to be identified and
graded, causing a limited detection of such reactions.
Nevertheless, it presents some advantages, such as indivi-
dualized pharmacovigilance, continuous monitoring and
more detailed information on adverse events from a large
number of patients.

Conclusion

The low incidence of ADRs, a short ADR recovery period,
and the fact they were mild and not serious demonstrates the
high tolerability in the studied population; furthermore, no
increased risk was found concerning the patients’ clinical
and demographic characteristics. Regardless, the correct use
of the drug is essential to maintain its safety profile. At this
point, according to this study, the safety profile for NAPH
seems to be adequate and its tolerability satisfactory.
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