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Dry-eye disease (DED) is an increasingly common ocular condition, and represents the third-most 
common reason for visits to an eye care provider, behind refractive error and cataracts.1
Symptoms of DED can range from more nominal irritation and tear disruption to more severe 
decreased visual acuity and ocular surface damage.2,3,4 DED has also been associated with 
severe psychological stress, problems with anxiety or depression, decreased work productivity 
and even loss of work days.5,6,7 Currently, up to 40 million people in the US suffer from DED and the 
overall economic burden is estimated to approach close to $4 Billion.8,9 With exogenous factors 
such as age, screen time, gender and contact lens wear increasing the propensity for diagnosis, 
it is important to understand the etiology and treatment options to provide effective and lasting 
care for these patients.4,8,10

DED can present in both aqueous and evaporative form with the latter being the most prevalent 
and most pronounced.11 The evaporative form involves a disruption of the lipid layer, a layer 
essential for lubrication, optical immune defense, and clear vision.2 A principal contributor to 
evaporative DED is Meibomian gland dysfunction (MGD), a condition described as chronic duct 
obstruction and/or change in meibomian gland secretion (meibum) that impedes the ability of 
the meibomian glands to properly reduce tear film evaporation.12,13 The process leading to 
obstruction of the meibomian glands is affected by factors such as age, sex, hormonal 
fluctuations, and medications.13 When obstruction of the meibomian gland occurs, it can 
potentially lead to meibocyte atrophy, intraglandular cystic dilation, and eventual gland 
dropout, resulting in a permanently reduced yield of meibum.13 The resultant decrease in meibum 
secretion does not properly reduce tear film evaporation and ocular surface instability ensues, 
along with inflammation, eye irritation symptoms and even ocular surface disease.13 When 
inflammation occurs, tear production is further impeded due to lymphocyte activation and the 
cell death that follows.14 These dead lymphocytes can also accumulate in glands and prevent 
normal tear production, leading to a multitude of dry eye complications and associated 
discomfort.2,14 

While various pharmacological therapies address the associated inflammation that may occur 
during MGD, none address the obstruction that occurs from the keratinization and blocking of the 
meibomian glands.15 Heat therapy solutions have been most effective in combating the 
symptoms of MGD: warm compresses are a common self-administered first-line treatment but are 
limited in their effectiveness due to user error and compliance issues resulting from temperature 
and temporal inconsistencies.16,17 Lipiflow®, a device that uses heat and mechanical pulsation to 
clear meibomian glands, is an alternative treatment that has been approved since 2011, and 
previous studies have demonstrated its effectiveness.17-20 Based on the mechanical apparatus 
used during the procedure, some limitations of Lipiflow® may include patients with small 
apertures, lagophthalmos, poor lid adhesion, floppy eyelid syndrome, or claustrophobic patients.  
The TearCare® System, having been around since 2018, is another treatment that utilizes heat via 
an external heat source (SmartlidsTM, Sight Sciences) with the patients maintaining open or closed 
eyelids during the heating portion.  Following the heat, expression of the meibomian glands 
involves manual physician-facilitated clearance.21 This novel treatment has demonstrated its 
success in numerous studies and has proven to be as, if not more, efficient than its Lipiflow®

counterpart, which most likely is attributed to the fact that manual extraction allows for a more 
custom treatment.3, 22-24 

INTRODUCTION

Although previous studies have examined the effectiveness of TearCare®, in improving both the 
signs and symptoms of MGD and have compared it to alternative methods, no studies have 
investigated the durability of the effectiveness of the treatment.21-24 This study aimed to explore 
the durability of response in the suppression of dry eye signs and symptoms using a retrospective 
analysis technique. It was hypothesized that the effects of TearCare®, alone, without the use of 
adjunctive pharmacological therapy, would be maintained for at least 12 months post 
treatment.

OBJECTIVES

The TearCare® System used in this study consists of three components: SmartLidTM device, 
SmartHubTM Kit, including SmartHubTM, SmartHubTM Nest, and Charging Adapter, and the 
Clearance Assistant PlusTM devices with debridement edge. The first is a device that was applied 
to the external surface of the upper and lower eyelids using a medical adhesive. This device 
contains a heating element as well as numerous sensors and applies heat to the lids and thus the 
meibomian glands for a period of 15 minutes. Blinking was uninterrupted, as the patient could 
have the eyelids open or closed during the heating portion. The second part is a SmartHubTM

controller that allows for appropriate temperature management. The temperature of the 
SmartLidsTM is slowly increased to 45°C, the fourth level on the controller. The ideal meibum-
melting temperature is 41°C which can be achieved with 45°C external heat.3,15,16,25 Following 
heat application, the patient underwent physician-facilitated expression of the glands using a slit 
lamp biomicroscope and a handheld expressor functioning as the Clearance Assistant PlusTM (the 
third part of the system). The devices were used according to the manufacturer’s approved 
indications as described in the IFU.  

The study included subjects who met the established inclusion criteria, and informed consent was 
obtained from all participants. All data was collected from medical records retrospectively with 
no prospective intervention. Participants’ symptoms were assessed at a single time point pre-
treatment and four time points post treatment (8-12 weeks, 6 months, 18 months, and 24 months 
following treatment). Instructions were identical across all subjects to maintain consistency and 
eliminate extraneous variables. 

Subjects were considered eligible if they had been treated with the TearCare® System at least 12 
months prior to data collection and underwent symptom evaluation post-treatment. Any 
condition that prevented follow-up monitoring led to study exclusion. Patients treated with 
therapies other than TearCare® within the 12-month window, including ocular prescriptions, were 
excluded as well. Subjects were considered to be “exited” from the study following the beginning 
of an additional TearCare® procedure or other therapy after the 12-month post-procedure 
window. In total, data from 78 patients (156 eyes) who had been treated with the TearCare®

System and who underwent a post-treatment follow up were included in the analysis. 
Demographic information was collected, and symptoms were observed pre and post treatment 
using a SPEED questionnaire and meibomian gland expression results. 

MATERIALS & METHODS

Patient Demographics
78 subjects were included in the study. Of the 78 subjects, 64 were female and 14 were male. 
The average age was 65.6 ± 14.5. The majority of patients included were white (n=73, 94%) with 
five (6%) African American patients also included. No patients were on any topical 
medications for the treatment of dry eye at baseline. 

Standard Patient Evaluation of Eye Dryness (SPEED)
The mean baseline SPEED score was 14.1 ± 6.5. The mean SPEED score at 8 weeks was 7.9 ± 5.7 
(P <0.001), representing a 44% reduction from baseline. The mean SPEED score at 6 months was 
7.7 + 5.5 (P<0.001). This reduction was sustained out to 12 months post-treatment with a mean 
score of 7.9 ± 6.6 (P <0.001).  At 18 months, the mean SPEED score increased to 8.9 +5.3 
(P<0.001) (Figure 1).

Meibomian Gland Expression Scores 
The overall meibomian gland expression (MGE) scores were summarized for each eye. The 
overall score at each time point was established by adding up the lateral, medial and nasal 
quadrants of the gland margin and generating an overall score for each eye. At baseline, the 
mean MGE was 4.9 ± 2.6 in the right eye and 4.8 ± 2.4 in the left eye. At 8 weeks, the mean 
MGE score increased to 9.0 ± 2.7 (P <0.001) in the right eye and 9.0 ± 2.9 (P<0.001) in the left 
eye.  At 6 months, the mean MGE score stayed consistent at 8.6 + 3.0 (P<0.001) for the right eye 
and 8.2 + 2.5 (P<0.001) for the left eye.  For the right eye, this increase was maintained at 12 
months with a mean MGE of 7.8 ± 1.7 (P <0.001). Similarly, for the left eye, the mean MGE at 12 
months was 7.8 ± 1.4 (P <0.001).  At 18 months, MGE scores decreased to a mean of 6.8 +3.1 for 
the right eye and 7.0 + 3.0 for the left eye (P<0.001) (Figure 2).  

Consistent Cohort
The eyes with both 12-month SPEED and MGS data available (n=26) were paired and directly 
compared against baseline to further evaluate the SPEED and MGE scores. At baseline, the 
mean SPEED score was 12.1 ± 5.5; at 12 months, the mean SPEED score was 7.8 ± 5.8 (P <0.05) 
(Figure 3). The mean overall MGE score at baseline in the right and left eye was 5.2 ± 3.4 and 
5.2 ± 2.7, respectively. At 12 months, the overall MGE score increased to 7.8 ± 1.7 (P <0.001) in 
the right eye and increased to 7.8 ± 1.4 (P <0.001) in the left eye (Figure 4).

RESULTS

CONCLUSIONS
This study aimed to examine the timeline of efficacy of TearCare® treatment. Previous studies 
have examined and affirmed the effectiveness of the TearCare® treatment in relief of dry eye 
symptoms.3,15,21,22 It has been commonly noted that patient SPEED scores decrease, TBUT scores 
improve, and MGE increases following treatment.3 However, no research had examined the 
temporal range of symptoms improvement as this study aimed to accomplish. It was 
hypothesized that subjects would demonstrate decreased frequency and severity of symptoms 
for at least 12 months as indicated by self-reported SPEED score and a physician assessment of 
MGE. This hypothesis was supported by the results of the trial, as most subjects experienced 
maintenance of decreased symptoms for 12 months or longer. SPEED scores of subjects in the 
consistent cohort with both SPEED and MGE score data decreased approximately 4 points at 8 
weeks after treatment and this drop was maintained to 12 months post-treatment. In addition, 
the MGE score increased approximately 2.5 points post treatment and was also maintained over 
the course of 12 months. These findings provide positive support for a 12-month durability of 
response for the TearCare® procedure and were found to be statistically and clinically significant.  
Some patients reported symptom improvement maintenance for 18 months following treatment, 
which indicates that this treatment may have an even greater length of efficacy for some 
patient groups.  

Future studies may further examine the data regarding these participants who demonstrated a 
greater length of efficacy following treatment and possibly look for demographic consistencies.  
Although this analysis provided statistically significant results, it was not without limitations. Overall, 
94% of the subjects were white, and 82% were female, which narrows the patient demographic.  
Previous studies have shown increased propensity of diagnosis for females as compared to males 
which is most likely a contributing factor, but this smaller population demographic does not allow 
for as wide of a variety of dry eye cases. In addition, because this was a single-center analysis, 
the overall number of qualifying subjects were limited. Future studies may include a multi-center 
analysis with a larger population.  

REFERENCES

1. Bradley JL, Özer Stillman I, Pivneva I, Guerin A, Evans AM, Dana R. Dry eye disease ranking among 
common reasons for seeking eye care in a large US claims database. Clin Ophthalmol. 2019 Feb 1;13:225-
232.
2. Fiscella RG. Understanding dry eye disease: a managed care perspective. Am J Manag Care. 2011 
Dec;17 Suppl 16:S432-9.
3. Gupta PK, Holland EJ, Hovanesian J, Loh J, Jackson MA, Karpecki PM, Dhamdhere K. TearCare for the 
Treatment of Meibomian Gland Dysfunction in Adult Patients With Dry Eye Disease: A Masked Randomized 
Controlled Trial. Cornea. 2022 Apr 1;41(4):417-426.
4. Stapleton F, Alves M, Bunya VY, et al. TFOS DEWS II epidemiology report. Ocul Surf. 2017;15(3):334–365.
5. Paulsen AJ, Cruickshanks KJ, Fischer ME, et al. Dry eye in the Beaver Dam Offspring Study: prevalence, risk 
factors, and health-related quality of life. Am J Ophthalmol. 2014;157(4):799–806.
6. Na KS, Han K, Park YG, Na C, Joo CK. Depression, stress, quality of life, and dry eye disease in Korean 
women: a population-based study. Cornea. 2015;34(7):733–738.
7. Uchino M, Schaumberg DA. Dry eye disease: impact on quality of life and vision. Curr Ophthalmol Rep. 
2013;1(2):51–57.
8. Yu J, Asche CV, Fairchild CJ. The economic burden of dry eye disease in the United States: a decision tree 
analysis. Cornea. 2011 Apr;30(4):379-87. 
9. McDonald M, Patel DA, Keith MS, Snedecor SJ. Economic and Humanistic Burden of Dry Eye Disease in 
Europe, North America, and Asia: A Systematic Literature Review. The Ocular Surface. 2016;14(2):144-167.
10. Ding J, Sullivan DA. Aging and dry eye disease. Exp Gerontol. 2012;47(7):483–490.
11. Lemp MA, Crews LA, Bron AJ, Foulks GN, Sullivan BD. Distribution of aqueous-deficient and evaporative 
dry eye in a clinic-based patient cohort: a retrospective study. Cornea. 2012;31(5):472–478. 
12. Craig JP, Nichols KK, Akpek EK, Caffery B, Dua HS, Joo C, Liu Z, Nelson JD, Nichols JJ, Tsubota K, Stapleton 
F. TFOS DEWS II Definition and Classification Report. The Ocular Surface. 2017;15(3):276-283.
13. Nichols KK, Foulks GN, Bron AJ, et al. The International Workshop on Meibomian Gland Dysfunction: 
Executive Summary. Invest Ophthalmol Vis Sci 2011;52:1922–9
14. Ferreri, F (ed.). 2022, Dry Eye Syndrome - Modern Diagnostic Techniques and Advanced Treatments, 
IntechOpen, London. 
15. Badawi D. A novel system, TearCare®, for the treatment of the signs and symptoms of dry eye disease. 
Clin Ophthalmol. 2018 Apr 10;12:683-694.
16. Blackie CA Solomon JD Greiner JV, et al.. Inner Eyelid Surface Temperature as a Function of Warm 
Compress Methodology. Optom Vis Sci 2008;85:675–83.
17. Zhao Y, Veerappan A, Yeo S, Rooney DM, Acharya RU, Tan JH, Tong L; Collaborative Research Initiative 
for Meibomian gland dysfunction (CORIM). Clinical Trial of Thermal Pulsation (LipiFlow) in Meibomian Gland 
Dysfunction With Pretreatment Meibography. Eye Contact Lens. 2016 Nov;42(6):339-346.
18. Hu J, Zhu S, Liu X. Efficacy and safety of a vectored thermal pulsation system (Lipiflow®) in the treatment 
of meibomian gland dysfunction: a systematic review and meta-analysis. Graefe's archive for clinical and 
experimental ophthalmology = Albrecht von Graefes Archiv fur klinische und experimentelle
Ophthalmologie. 2022;260(1):25–39.
19. Liu EY, Malvankar M, Thomas S, Costella J, Hutnik CML. Systematic review and meta-analysis on the 
efficacy of LipiFlow® device in the treatment of Meibomian Gland Dysfunction. Invest. Ophthalmol. Vis. Sci. 
2015;56(7):4433.
20. Lane SS, DuBiner HB, Epstein RJ, et al. A new system, the LipiFlow, for the treatment of meibomian gland 
dysfunction. Cornea 2012;31:396–404.
21. Karpecki P, Wirta D, Osmanovic S, Dhamdhere K. A Prospective, Post-Market, Multicenter Trial (CHEETAH) 
Suggested TearCare® System as a Safe and Effective Blink-Assisted Eyelid Device for the Treatment of Dry 
Eye Disease. Clin Ophthalmol. 2020 Dec 30;14:4551-4559. 
22. Chester T. A Single-center Retrospective Trial of a Blink-assisted Eyelid Device in Treating the Signs and 
Symptoms of Dry Eye. Optom Vis Sci. 2021 Jun 1;98(6):605-612.
23. Bloomenstein M, Loh J, Dhamdhere K. Effectiveness of TearCare System in Improvement of Dry Eye 
Disease Symptoms in Meibomian Gland Dysfunction. Invest. Ophthalmol. Vis. Sci. 2022;63(7):1567–A0292.
24. Hovanesian JA, Holland EJ, Karpecki P, et al.. A Novel, Targeted, Blink-assisted, Thermal Eyelid Therapy 
and MG Clearance in the Treatment of MGD: A Prospective, Single-masked, Multicenter RCT (OLYMPIA). 
American Association of Ophthalmology. Virtual Meeting; November 13–15, 2020. 
25. Terada O, Chiba K, Senoo T, & Obara Y. Ocular surface temperature of meibomian gland dysfunction 
patients and the melting point of meibomian gland secretions. Nippon Ganka Gakkai Zasshi. 
2004;108(11):690-693.

ACKNOWLEDGEMENT

The authors would like to acknowledge Sight Sciences for assisting with funding for this research project.

© 2022 Sight Sciences, Inc.     11/22     TC-2690-US.v1

TearCare®, SmartLids®, and SmartHub® are registered trademarks of Sight Sciences. Clearance Assistant is a 
trademark of Sight Sciences and for use only by Sight Sciences. All other trademarks are the property of their 
respective owners.

Cleveland Eye Clinic, Vance Thompson Vision

Chester, T., Ferguson, T., Chester, E.

TearCare® for the Treatment of Meibomian Gland Dysfunction: A Single-
Center Trial Measuring Durability of Treatment

MATERIALS & METHODS (continued)
SPEED questionnaire is a method of self-report for dry eye symptoms. Possible scores range from 0-
28, with 28 indicating the highest severity and frequency of symptoms. Subjects rate each of the 
following four symptom categories (dryness/grittiness/scratchiness, burning/watering, eye fatigue, 
and soreness/irritation) in terms of their frequency with a number from 0 to 3 (0: none, 1: sometimes, 
2: often, and 3: constant). The participant also rates the severity of each symptom with a number 
from 0 to 4 (0: no problem, 1: tolerable, 2: uncomfortable, 3: bothersome, and 4: intolerable). 
Meibomian gland expression is a measure of functioning glands at each of three locations: 
temporal, nasal, and medial, and was monitored by the physician.   

The effectiveness endpoints were used for comparison to determine the change from the pre-
treatment baseline to each of the four reassessment time points. Primary endpoints included the 
SPEED questionnaire (to measure symptoms) at 12 months and the meibomian gland expression 
score (to measure ocular signs) at 12 months. Secondary endpoints included signs and symptoms 
at 6 months, 18 months, and 24 months. Exploratory endpoints covered efficacy in subgroups 
including age (>=65 years and <65 years), race, and gender. Data from each reassessment point 
was compared to the previous reassessment points and the baseline to measure and monitor 
change. At each assessment, symptoms were monitored, and data was collected using the same 
methods of a meibomian gland expression assessment and a self-reported SPEED questionnaire. 

All statistical analysis was performed using Prism 9 software (GraphPad Software, Inc.). A mixed-
effects analysis was performed to compare the mean values at each time point for both the SPEED 
score and MGE scores. Post hoc analyses were also performed with Dunnett’s multiple comparison 
at each time point in comparison to baseline while controlling the family-wise type1 error rate. A P-
value less than 0.05 was considered statistically significant. 

Figure 1. Speed Questionnaire: Pre-Treatment versus Post-Treatment.

Figure 2. Meibomian Gland Expression: Pre-Treatment versus Post-Treatment.

Figure 3. SPEED Consistent Cohort: 
Pre-Treatment versus Post-Treatment

Figure 4. Meibomian Gland Expression Consistent Cohort: 
Pre-Treatment versus Post-Treatment


