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Background: Sodium hyaluronate/chondroitin sulfate fixed combination plays an essential
role in the treatment of keratoconjunctivitis sicca, a multifactorial disease accompanied by
ocular symptoms like alteration of the tear film. Despite low or no absorption of such drugs,
these can cause secondary effects. An essential tool in the study of medication behavior is
active pharmacovigilance. Unlike spontaneous reporting pharmacovigilance, this tool allows
an appraisal of adverse drug reactions (ADRs)’ real incidence, a higher capacity to identify
safety signals, the relationship with concomitant drugs and pathologies prevalent in the study
population. This study aimed to evaluate the safety profile and identify and/or assess adverse
reactions in an uncontrolled population.

Methods: Active pharmacovigilance by Drug Event Monitoring was performed. A total of 3
follow-up calls were made for 30 days for the identification of the ADRs, tolerability (ADR
severity, seriousness, long term sequelae, and duration) and the possible risks (safety signals,
medical interactions) of sodium hyaluronate and chondroitin sulfate (HUM).

Results: Thirty-five ADRs were identified in the 212 patients included in the study (0.17
ADR/patient). The 35 ADRs were classified into 3 System Organ Class (SOC) groups:
general disorders and administration site conditions (74.2%), eye disorders (22.9%), and
nervous system disorders (2.9%); and 4 Preferred Term (PT) groups: burning sensation
(74.2%), followed by blurred vision (20%), ocular pain (2.9%) and headache (2.9%). All
the ADRs were categorized as mild and not serious. No statistically significant differences
were found in concomitantly medications, posology and age groups.

Conclusion: Good tolerability to the solution was identified, with a low incidence of ADRs.
Just the same, all the associated ADRs were consistent with the information found in HUM’s
physicochemical profile and the physiopathology of DED. No unknown risks were identified,
reinforcing HUM’s safety profile.

Keywords: post-marketing surveillance, adverse drug reaction, artificial tears, dry eye
disease

Introduction

Dry Eye Disease (DED) or keratoconjunctivitis sicca, is a multifactorial disease
accompanied by ocular symptoms like alteration of the tear film resulting in damage
to the eye’s surface. It is associated with symptoms of eye discomfort.'* Although
there are no formal prevalence studies of this disease in Latin American countries,
many reports suggest a higher prevalence of severe symptoms and clinical diagnosis
of DED in the Hispanic population than in the Caucasian population.®* Eye lubricants
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are the first line of management for DED and a constant at
all levels of treatment. They are characterized by being hypo
or isotonic solutions containing electrolytes, surfactants, and
various types of viscous agents. The main variables in ocular
lubricants’ formulations are related to the selection or con-
centration of electrolytes, osmolarity, type of visco-polymer
system, and the presence or absence of preservatives.’ The
combination of sodium hyaluronate/chondroitin sulfate
plays an important role in the treatment of keratoconjuncti-
vitis sicca since the application of both components
increases the stability of the tear film, improvement of the
ocular microenvironment, as well as the decrease of inflam-
mation due to the decrease of the presence of CD4"
lymphocytes.®” Despite the low or no absorption of such
medications, these can cause secondary effects.®

Knowledge regarding a product’s safety profile may
expand over time due to the greater number of patients
with different traits exposed to the product, varying from
those patients included under strict selection criteria as is
required in clinical trials.” Hence, drugs’ safety monitoring
is essential, especially after their prolonged use.'*"

Post-marketing surveillance studies are highly relevant
since once a product is marketed new information about its
safety will be generated, potentially impacting the risk/ben-
efit balance associated with it. Therefore, the evaluation of
such information is a continuous process that pharmacovigi-
lance undertakes besides detecting, evaluating, and under-
standing ADRs or related problems. This is done mainly
through spontaneous reporting systems (SRS), which are
intended to periodically assess whether the risk/benefit ratio
of the drug remains favorable; or otherwise, to determine if
there is a need to implement actions and reduce the risks.'*'?
An essential tool in the study of medication post-marketing
behavior is active pharmacovigilance. Unlike spontaneous
reporting pharmacovigilance, this tool allows an appraisal of
ADRSs’ real incidence, a higher capacity to identify safety
signals, the relationship with concomitant medicines, pathol-
ogies, and lifestyle characteristics prevalent in the study
population.*'* Drug Event Monitoring is a structured
method of active pharmacological monitoring, which allows
patients to be followed up at pre-specified intervals using
questionnaires designed to obtain the data of interest. This
system allows detailed information to be obtained on the
events and evolution of a large number of patients.'>

The aim of this study was to evaluate the safety profile
and to identify and/or assess adverse reactions associated
with the use of Humylub Ofteno®, a fixed combination of
Sodium Hyaluronate 0.1% and Chondroitin Sulfate 0.18%

(HUM) (Laboratorios Sophia, S.A. de C.V., México), in an
uncontrolled population.

Methods
Study Design

Active pharmacovigilance by Drug Event Monitoring was
applied to Peruvian population from February 28, 2018 (first
enrolled patient) to April 5, 2020 (last completed patient).
The study was conducted according to the Declaration of
Helsinki; likewise, the study’s protocol and its corresponding
informed consent form were reviewed and approved by an
ethics committee (see Ethics approval section). Patients who
received a HUM prescription by an ophthalmologist (on his/
her own initiative) were derived to a member of the pharma-
covigilance unit of Laboratorios Sophia, S.A. de C.
V. stationed in Pert and were informed about the enrollment
process and invited to participate. If the patient agreed to
participate, the informed consent was signed. All the
admitted patients signed the informed consent before enrol-
ling in the study. In the case of patients under 18 years old
(yo), the parent or legal guardian signed the informed con-
sent. A total of 3 follow-up calls were performed.

First call: It was performed on day three after the
patient signed the informed consent during which
a questionnaire divided into the following sections was
applied. I. Personal data (age, gender, nationality, preg-
nancy or breastfeeding), II. Characteristics of the drug and
its prescription (dose, route of administration, start and end
date of treatment, expiration date, batch), III. Patient’s
medical history (diagnosis, concomitant drugs used and
their dose, route of administration, start of application),
in addition to conducting the first interrogation aimed at
identifying ADRs (start date, description of intensity, ADR
duration, need of treatment, re-challenge, existence of
a similar preceding ADR with the same drug, de-
challenge, response to dose modification, existence of
other cause different to drug application that may have
explained the ADR). Second and third calls: days 7 and 30
after the enrollment process, respectively. These interroga-
tions were aimed at identifying ADRs as mentioned above.

Categorization

The patients were classified as: children (0-12 yo), adoles-
cents (>12-18 yo), adults (>18-60 yo), or geriatric (>60 yo).
All ADRs were listed according to the Medical Dictionary for
Regulatory Activities (MedDRA) v22 in System Organ Class
(SOC) and Preferred Term (PT). The drugs were cataloged
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according to “ATC/DDD Index 2020, World Health
Organization” and the comorbidities with High Level Term
(HLT) according to MedDRA v22. The incidences of ADRs
were registered according to “The Council for International
Organizations of Medical Sciences (CIOMS)”.'®

Once the information of the ADRs was obtained, the
severity was assessed using the ADR Severity Assessment
Scale (Modified Hartwig and Siegel)'” and subsequently, the
causal relationships were assessed, in accordance with the
Naranjo algorithm (Definite, Probable, Possible, Doubtful
and Not assessable).'®

Data Management

The data obtained in each of the calls were recorded in the
follow-up contact form and sent to the pharmacovigilance
unit of Laboratorios Sophia, S.A. de C.V. (UFTLS), after-
ward, the data was compiled in an excel document (Microsoft
Office® 365 ProPlus., Washington, Redmond, USA.), and
ADRs underwent evaluation of causality and severity.

Outcome Analysis

Identification of the ADRs, tolerability (ADR severity,
seriousness, long term sequelae, and duration) and the
possible risks of HUM (safety signals, medical interac-
tions) was performed.

Statistical Analysis

Quantitative variables were described as mean (X) =+
Standard Deviation (SD),
described as frequencies and percentages. A chi-square test

qualitative variables were
was performed to compare proportions and Fisher’s exact for
small-sized samples. In this study, the statistical significance
was 2-sided set at a p-value <0.05. SPSS (version 21; SPSS,
Inc., Chicago, IL, USA) was used for the statistical analysis.

Results

In this study 252 non-controlled patients were recruited, none
of them withdrew their informed consent. Nevertheless, the
percentage of patients not contacted was 15.9% (n=40) due to:
call not answered (57.5%, n=23), the phone number did not
correspond to the person who signed the informed consent
(27.5%, n=11), the phone number did not exist (15%, n=6).
A total of 212 outpatients were enrolled; 123 females 58.0%
and 89 males 42% (Children n=1, Adolescents n=2, Adults
n=110, Geriatrics n=99) (Table 1). The most frequent thera-
peutic indication for the use of HUM was dry eye (n=178;
84%), post-surgical treatment (n=30; 14%) and eye irritation
(n=4; 2%). Fifty-five percent of the patients enrolled in the

study used other medications simultaneously with HUM, find-
ing that the therapeutic group most commonly used was anti-
glaucoma preparations and miotics (8%) followed by
antiinflammatory agents, non-steroids (6.6%). Statistical ana-
lysis was carried out to corroborate whether the concomitant
administration of those drugs increased the incidence of
ADRs, finding no statistically significant difference in any of
the therapeutic groups of studied drugs (Table 2). Similarly,
a square chi test was performed to compare the posology
ADRSs’ incidence: 1 drop ¢/3h (n=4; 1 ADR), 1 drop c/4h
(n=23; 3 ADRs), 1 drop c/6h (n=20; 5 ADRs), 1 drop c/8
(n=82; 16ADRs), 1 drop ¢/12h (n=70; 7 ADRs), 1 drop c/24
(n=13; 3 ADRs); nevertheless, no statistically significant dif-
ferences were found (X2(5)=4551, p=0.4731). On the other
hand, the 57.6% of patients enrolled in the study who suffered
one or more comorbidities were cataloged by HLT as follows:
vascular hypertensive disorders (11.3%; n=24), glucose meta-
bolism disorders (8.4%; n=18), glaucoma and ocular hyper-
tension (7.6%; n=16), conjunctival infections, irritations and
inflammations (7.6%; n=16), immunology and allergic inves-
tigations (4.7%; n=10), gastritis (2.4%; n=5) and others
(5.7%; n=11).

Thirty-five ADRs were identified in the 212 patients
included in this study (0.17 ADR/patient). 22 ADRs in
adults (0.2 ADR/patient) and 13 ADRs in geriatrics (0.13
ADR/patient); no ADRs were reported in children or ado-
lescents (Table 3). No significant differences for ADR
incidence were found between adults and geriatrics groups
through the Chi Square test (X2(1)21.763, p=0.1842). The
ADRs were classified into 3 SOC: general disorders and
administration site conditions, eye disorders and nervous
system disorders; and 4 PT: burning sensation 74.2%
[Recovery Time (RT): 2 seconds to 5 minutes], blurred
vision 20% [RT: 5 minutes up to 1 hour], ocular pain 2.9%
[RT: 10 minutes] and headache 2.9% [RT: 5 hours]. The
most frequent causality was probable (n=25) in 71% of the
cases, followed by possible (n=5) 14%, doubtful (n=4)
12% and finally definite (n=1) 3%. All the ADRs were
categorized as mild and not serious (n=35).

Discussion

One of the aims of the study is the identification and classi-
fication of the ADRs.'® In this post-marketing study the
ADRs were classified in 4 PT, all of them mild and not
severe, with the following incidence: “frequent” in the case
of burning sensation and blurred vision, and “infrequent” in
the case of ocular pain and headache (Table 3). Due to the
limited bibliographic safety information about sodium
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Table | Characteristics of Included Patients

Age Group Age, X * SD Female Male ADRs ADR/Patient Total Patients
Children 9 | 0 0 - [
Adolescents 161 | | 0 - 2
Adults 4012 71 39 22 0.2 110
Geriatrics 719 50 49 13 0.13 99
Total - 123 89 35 0.17 212

Abbreviations: X, mean; SD, standard deviation; ADR, adverse drug reaction.

Table 2 Risk of Using HUM with Concomitant Drugs
ATC Code ATC Name n ADRs p value
SOIE Antiglaucoma preparations and miotics 17 | 0.1130
N/A Others 16 | 0.1143
S0IBC Antiinflammatory agents, non-steroids 14 | 0.1823
Cco02 Antihypertensives 12 | 0.2873
SOIBA Corticosteroids I 3 0.9999
SOIKA Viscoelastic substances I 2 0.9999
AlO Drugs used in diabetes 7 0 0.1943
RO6 Antihistamines for systemic use 6 | 0.9999
Co3 Diuretics 5 0 0.3333
N Nervous system 5 0 0.3333
A02B Drugs for peptic ulcer and gastro-oesophageal reflux disease (gord) 5 | 0.9999
Cl0 Lipid modifying agents 4 0 0.5695
HO3AAOI Thyroid preparations 4 0 0.5695

Note: No significant differences between groups, all p values (Fisher’s exact test) were p>0.05.
Abbreviations: HUM, Sodium Hyaluronate 0.1% and chondroitin sulfate 0.18%; ATC, Anatomical Therapeutic Chemical Classification System; ADR, adverse drug reaction;

n, number of patients.

Table 3 Adverse Drug Reactions

SOC PT n ADR/Patient Classification of Incidence”
General disorders and administration site conditions Burning sensation 26 0.123 Frequent
Eye disorder Blurred Vision 7 0.033 Frequent
Ocular pain | 0.004 Infrequent
Nervous system disorders Headache | 0.004 Infrequent

Note: “The classification of incidence was according to CIOMS (16).

Abbreviations: SOC, System Organ Class; PT, Preferred Term; n, number of patients; ADR, adverse drug reaction.

hyaluronate and chondroitin sulfate, a search was conducted

regarding the most frequent ADRs in artificial tears, and

different sources showed 3 ADR repeatedly reported in

regards to artificial tears: burning sensation, ocular pain,

and blurred vision.'"” ! These results are consistent with
what was observed in this study, where these 3 ADRs were
described; however, one of the ADRs identified as “head-
ache” was not detected in the revised literature.
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During this study, the main ADR was burning sensa-
tion, which is one of the principal ADRs in patients who
use artificial tears like HUM.?'?* Besides, the most fre-
quent indication of these drugs was dry eye disease
(DED), which exhibits pre-existing damage due to insuffi-
cient ocular lubrication, and consequently an inflammatory
process, neurosensorial abnormalities, and damage to the
ocular surface secondary to the frictional forces of
blinking.'** This could largely explain the appearance of
burning sensation or pain after using ophthalmic drugs in
several patients since being HUM in contact with the
damaged tissue could cause a small transitory burning or
pain. However, an improvement of this ADR has been
demonstrated with subsequent administrations."***>

Another ADR described after HUM application was
blurred vision. Furthermore, multiple studies indicate that
this is one of the most frequent ADRs associated with the

use of artificial tears,>' 2>

and it is related to the viscosity
of this type of pharmaceutical preparations since artificial
tears adhere to the surface of the eye.” However, it is
essential to point out that blurred vision is transitory, and
blinking or manipulating the lower eyelid usually solves
this problem.'® The bibliography even describes that the
increase of the viscosity in this type of solution is bene-
ficial due to a greater permanence on the ocular
surface 21:23:2627
The last ADR, headache, was observed in one patient
and it was analyzed using Bradford-Hill’s criteria;*® how-
ever, due to the low causal relationship (doubtful), low
biological plausibility, as well as the fact that no information
was found in different sources relating headache to the use
of sodium hyaluronate, chondroitin sulfate or artificial tears,
it was not possible to relate the use of HUM with this ADR.
On the other hand it is essential to establish a safety
profile for posology and age groups due the over-the-
counter medications do not require a medical prescription;
consequentially, in this study, we did not find a statistically
significant difference in the incidence of ADRs in different
posology and age groups; this coincides with reported in
the literature, since there is no limitation of use in dosage
or increased risk in different strata of the population.*”
Another aspect relevant of the study is the drugs’
interactions.'® It has been described in the literature that
the use of artificial tears increases the permanence of
different compounds on the ocular surface, and can
increase the exposure time of ophthalmic drugs and thus
increase the incidence of ADRs.**° Even some non-

ophthalmic drugs may also have interactions with

ophthalmic medications;>' however, this type of interac-
tions are not well documented. For this reason, we con-
ducted a statistical analysis of the use of HUM and
therapeutic groups of drugs used by patients where no
significant difference was found between the risk of
using HUM and patients’ medications.

Additionally, a low incidence of ADR/patient was
found. All ADRs presented were classified as mild, and
83% of the patients recovered completely within 5 min-
utes. None of the patients discontinued treatment due to
ADR incidence. This correlates to what is mentioned in
the literature where low incidences of ADRs and high

tolerability are described for artificial tears.'*°

Limitations of Study

This study’s limitations were that the patient’s medical
knowledge may limit the data collection through a direct
patient interview (for example, characteristics of the pre-
scription, concomitant medication and data from the
patient’s medical history) as well as some ADRs require
a physician’s expertise. However, it has some advantages,
such as individualized pharmacovigilance, continuous
monitoring, and more detailed information on adverse
events in a large number of patients.

Conclusion

In this study, good tolerability for the drug was proven,
with a low incidence of ADRs cataloged in 3 PTs asso-
ciated with the drug; 2 of them were cataloged with the
incidence frequent and one as infrequent. All the asso-
ciated ADRs were consistent with the information found
in HUM’s physicochemical profile and DED physiopathol-
ogy. All the ADRs showed a short recovery time; no
unknown risks were identified, reinforcing HUM’s safety
profile.
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