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Purpose: To evaluate dry eye disease (DED) signs and symptoms six months after a single treatment with Localized Heat Therapy 
(LHT) (TearCare, Sight Sciences) for patients previously treated for six months with cyclosporine (0.05%) ophthalmic emulsion (CsA) 
BID (Restasis, Allergan).
Setting: Nineteen ophthalmic and optometric practices in 11 US states.
Design: Multicenter, cross-over, six month extension to the SAHARA randomized, controlled trial (RCT). Included patients were 
those randomized to CsA in Phase 1 of the SAHARA RCT.
Methods: This was the second phase of the SAHARA RCT in which, following the 6-month endpoint, all patients that had been 
randomized to CsA discontinued CsA and were treated with LHT and subsequently followed for an additional six months. Outcome 
measures at 12 months for CsA patients crossed over to LHT included TBUT, OSDI and MGSS.
Results: One hundred and sixty-one patients (322 eyes) were analyzed. Mean (SD) baseline TBUT prior to CsA was 4.4 (1.2) 
seconds, 5.6 (2.6) at 6 months which improved to 6.6 (3.2) and 6.1 (2.8) seconds (both P < 0.001) at 9 and 12 months (3, 6 months post 
LHT). Mean (SD) OSDI was 50.0 (14.9) at baseline and 34.2 (21.5) after CsA. With LHT at 6 months, this improved to 30.0 (20.6) 
and 31.0 (19.5) at 9 and 12 months (P = 0.162 vs month 6, P < 0.0001 vs baseline). MGSS was 7.1 (3.2) at baseline, 13.3 (8.2) at the 
end of CsA treatment which improved to 17.4 (8.8) and 16.1 (9.0) at 9 and 12 months; both P <0.001.
Conclusion: SAHARA showed 6-month superiority of LHT to CsA in clinical signs and non-inferiority in symptom scores. This 
extension shows that patients treated with CsA for 6 months can achieve meaningful additional improvement in signs and symptoms 
lasting for as long as 6 months following a single LHT treatment without the need for topical prescription therapy.
Keywords: dry eye disease, meibomian gland dysfunction, restasis, tearcare, cyclosporine

Introduction
Dry eye disease (DED) is a chronic affliction involving the ocular surface, with an estimated prevalence of between 7 and 
15% in the US and up to 50% in other regions.1,2 Meibomian gland dysfunction (MGD) is generally considered to be the 
leading cause of dry eye accounting for at least half and up to 86% of DED.3–6 MGD is a common, chronic, and 
progressive disorder in which the structure and/or function of the meibomian glands at the margin of the eyelids is 
abnormal and compromised resulting in decreased meibum secretion, and consequently, evaporative dry eye.7

The SAHARA study was a randomized controlled clinical trial designed to compare the effectiveness of localized 
heat therapy, gland expression and lid debridement (TC, TearCare, Sight Sciences, Menlo Park, CA, USA) with 
cyclosporine 0.05% ophthalmic emulsion (CsA; Restasis; Allergan, an AbbVie company, Dublin, Ireland), the leading 
prescription pharmaceutical, in treating the signs and symptoms of DED. Phase 1 of the study was a head-to-head 
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comparison of these treatments with an endpoint at six months after initiation of treatment, TC at baseline and month 5, 
CsA BID for six months.

In phase 2 of SAHARA, reported here, our aim was to demonstrate that cessation of CsA and treatment with a single 
TC procedure would result in outcomes six months later that replicated what was observed in phase 1 for the TC 
treatment arm. Specifically, maintenance of the improved symptoms (and possible improvement) and improvement of 
DED signs.

Methods
Study Design
SAHARA was a 24-month prospective multicenter, randomized, controlled trial described previously in the report of 
phase 1 results.8 The study was IRB approved (WCG IRB Puyallup WA, USA) and was listed on the NIH clinical trials 
registry (clinicaltrials.gov NCT04795752) prior to the enrollment of any patients. The trial followed the principles of the 
Declaration of Helsinki and all patients provided written informed consent prior to participation.

Study Population
The SAHARA study enrolled adult patients that reported experiencing dry eye symptoms in the 3–6 months preceding 
screening and use of artificial tears or lubricants to relieve these symptoms for at least one month prior to screening. 
Both eyes had to meet specific criteria including anesthetized Schirmer score (>5 mm and <15 mm), moderate-to- 
severe OSDI score (23–79), TBUT between 1 and 7 seconds), a meibomian gland secretion score (MGSS) of <12, 15 
expressible meibomian glands in each lower lid, and best-corrected visual acuity (BCVA) at least 20/200. The 
anesthetized Schirmer testing was selected because it measures basal rather than reflexive tearing which, we believe, 
is more likely to detect abnormally low amounts of tearing. Patients were excluded if they had been treated with: 
(within 60 days) cyclosporine or lifitegrast (within 30 days), oral tetracyclines or azithromycin, topical ophthalmic 
medications including antibiotics, ocular hypotensives, steroids, non-steroidal anti-inflammatory drugs (within 7 days), 
antihistamines. Any previous use of isotretinoin was prohibited. Systemic medications known to cause ocular dryness 
(eg, tricyclic antidepressants) were allowed, but the dosing regimen must have been stable for a minimum of 30 days. 
Other exclusions included office-based treatments for dry eye within 12 months such as intense pulsed light, TC, or 
thermal pulsation; planned or previous (within 12 months) eye or eyelid surgery, meibomian gland expression within 6 
months, blepharoexfoliation or debridement within 3 months, punctal occlusion or plugs, tear neurostimulator within 2 
weeks, or any meibomian gland probing. Patients with a history of herpetic eye disease, active or recurrent 
inflammation, clinically significant anterior blepharitis with or without caollarettes or flakes, or other conditions of 
the eye and adnexa that could confound study results were also excluded. Contact lenses could not be worn during the 
study period or within 2 weeks of baseline.

In phase 1 of the SAHARA trial patients had been randomized 1:1 to either TC or to CsA and followed for six months 
to the study primary endpoint. In phase 2 of the study, beginning at the 6 month visit, patients in the CsA arm stopped use 
of CsA and were treated with TC to be followed for an additional six months. At the 6 month visit, patients completed 
the OSDI, Symptom Assessment in Dry Eye questionnaire (SANDE), and Eye Dryness Score (EDS) visual analog scale 
and were queried regarding frequency of use of artificial tears or lubricants. Patients then underwent a thorough 
ophthalmic examination including assessment of BCVA, slit-lamp exam, TBUT, corneal and conjunctival staining, 
Schirmer test (STS), MGSS, IOP and recording of any adverse events (AE). Over the ensuing 6 month follow-up 
patients were seen 1 day, 1 week, and at 1, 3 and 6 months following their 6 month TC procedure with a complete 
examination and assessment (as detailed above) at each visit except the 1-day post TC where the exam was limited to 
BCVA, slit-lamp exam, IOP and AE assessment. Patients that had been randomized to TC in phase 1 of SAHARA 
continued follow-up through a total of 24 months with additional TC treatment provided when warranted according to 
specific protocol-defined OSDI and TBUT criteria. This portion of the study is currently ongoing and will be the subject 
of a subsequent report.
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TearCare Treatment
The TC treatment was described in detail in our previous report.8 In brief, eyelid margins underwent debridement under 
topical anesthesia. Makeup and other foreign materials were removed with a non-moisturizing make-up removal wipe 
and allowed to dry. Upper and lower SmartLids were applied to the patient’s eyelids and secured to the temples. The 
SmartLids were then connected to the SmartHub, and the TC procedure was initiated with temperature increasing 
automatically every 30s until reaching the final meibum melting temperature of 45°C which was held for 15 minutes. At 
this point, the SmartHub stopped the heating and the SmartLids were removed. Repeat debridement was performed if 
warranted and four lid meibomian gland expression using the Clearance Assistant Plus device was performed as 
described previously.8 TC treatment was performed once only, at the beginning of the cross-over period (Month 6 
study visit).

Endpoints
Endpoints for the phase 2 cross-over (CsA to TC) portion of the study were the change from baseline (TC treatment at 
month 6) at the 12 month visit after 6 months of follow-up for TBUT, MGSS, number of meibomian glands yielding 
any liquid secretions (MGYLS), number of meibomian glands yielding clear secretions (MGYCS), STS, OSDI, 
SANDE, EDS, and corneal and conjunctival staining. Data from both eyes were analyzed for eye-level outcomes. 
Analysis was with t-tests (two-sample, two-sided alpha of 0.05) except when assumptions of normality or equal 
variance were violated, and the Mann–Whitney rank sum test was used. All statistical analyses were conducted using 
SigmaStat 4.0 (Grafiti LLC, Palo Alto, CA, USA). Safety analysis included the frequency of AE and changes in BCVA 
and IOP.

Methodology for TBUT, MGSS, and corneal and conjunctival staining was exactly as previously described.8 TBUT 
was measured at the slit lamp under cobalt blue illumination approximately 30 seconds after fluorescein installation. 
MGSS followed the method of Korb and Blackie.9 Corneal and conjunctival staining were assessed as described in Gupta 
et al with fluorescein (cornea) and lissamine green (conjunctiva).10

Results
One hundred sixty-three patients randomized and treated with CsA during phase 1 of the trial were crossed over to TC 
treatment at the 6-month visit. Two of these patients discontinued during follow-up after cross-over (1 at 1 month post- 
cross-over due to patient decision; 1 at 3 months post cross-over for reason given as “other”; neither was due to an AE) 
leaving 161 available for analysis. Compliance with CsA dosing during phase 1 was considered good based on the 
number of units issued, an average (SD) of 5.7 (1.2) units per patient over the 6-month period; 96% used ≥5. Each 
5.5 mL bottle was intended to provide a 1 month supply. Demographics and baseline characteristics were reported 
previously;8 average age 56.8 years, majority female (74%), majority White (87%), pre-study mean OSDI 50 (14.9), pre- 
study TBUT 4.5 sec (1.2) and 4.3 sec (1.2) for OD and OS, respectively. Values for pre-phase 1 of the study and pre- 
phase 2 (at month 6 prior to cross-over) for each of the outcome variables are provided in Table 1.

Ocular Symptoms
OSDI had improved for CsA patients from the pre-study baseline mean of 49.96 (SD 14.87, median 50.00) to 34.15 
(21.45, 31.80) at the end of the 6 month CsA treatment period (p < 0.001) with small, additional, non-statistically 
significant decreases at three and six months after cessation of CsA and a single TC treatment (Figure 1A). In contrast to 
the OSDI, SANDE scores showed statistically significant improvement after the cross over to TC. At the cross-over visit 
mean SANDE was 46.10 (SD 24.23, median 46.13) and decreased to 37.75 (25.22, 35.28, p = 0.002) and 40.29 (25.71, 
37.99, p = 0.028) at 3 and 6 months post cross over, respectively (Figure 1B). EDS also showed improvement after 
crossover; 46.48 at the cross-over visit (SD 24.80, median 48.00), 38.20 (24.86, 35.00; p = 0.003) three months later 
(study month 9), and 42.08 (26.23, 41.00, p = 0.129 ns) which did not reach statistical significance at six months after 
cross-over to TC (Figure 1C).
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Ocular Signs
In phase 1 of SAHARA, 6 months of treatment with CsA resulted in a significant improvement in TBUT (p < 0.0001), 
however significantly less than what was observed for TC (observed mean difference in improvement 1.49 seconds).8 As 
shown in Figure 2, after the cross-over to TC, TBUT improved by 1.1 seconds 3 months later, and improvement persisted 
(0.6 seconds) at Month 12, six months later. Both of these timepoints were statistically significantly better than the cross- 
over baseline (p < 0.001).

Statistically significant improvements in all other measures of signs following cross-over to TC were observed at 
study month 9 and month 12 with the exception of STS (not measured at month 9) which was numerically better by an 
average 1.0 second, but not statistically (p = 0.08) (Table 2). However when compared to the pre-study baseline, the 
difference (12.0 seconds vs 9.3 seconds) was significant (p < 0.001).

Signs and Symptoms Compared to TC
Figure 3 shows the observed mean values for symptoms (Figure 3A) and signs (Figure 3B) at the end of phase 1 of the 
study for both TC and CsA alongside the values reached for the cross-over cohort three months after stopping CsA and 
receiving a single treatment with TC. The three months post cross-over outcomes (study month 9) are presented rather 
than the outcomes at six months post-cross-over (study month 12) to better describe peak TC effect for these patients and 
because the outcomes for the phase 1 TC group (patients randomized to TC) at study month 6 was at peak effect; just one 
month after a TC treatment. The peak treatment effect for TC is reached by one month and sustained through at least 
three months but begins to diminish by six months.8,11 Mean OSDI, SANDE, and EDS for the cross-over patients 
improved and closely matched the means observed at month 6 for the TC treatment group. Similarly, TBUT, MGSS, 
MGYCS, corneal and conjunctival staining scores, and STS all improved and closely approximated the six-month TC 
values. The single exception was MGYLS which showed improvement (p < 0.001 vs month 6, Table 2) but was 
intermediate between the six month values for CsA and TC.

Table 1 Study Baseline and Cross-Over Baseline Ocular Characteristics

Subject-Level Parameters Study Baseline  
N=173

Cross-over Visit (CsA to TC; Study Month 6) 
N=163

OSDI, mean (SD) 49.96 (14.87) 34.15 (21.45)

EDS, mean (SD) 64.33 (19.33) 46.48 (24.80)

SANDE score, mean (SD) 66.95 (18.65) 46.10 (24.23)

Eye-level parameters, mean (SD) OD OS OD OS

TBUT (sec) 4.48 (1.17) 4.25 (1.18) 5.53 (2.41) 5.63 (2.76)

MGSS 7.16 (3.14) 7.08 (3.23) 13.69 (8.40) 12.89 (8.01)

No. of MGYLS (n) 1.14 (1.41) 1.17 (1.44) 4.20 (4.09) 3.92 (3.94)

No. of MGYCS (n) 0.12 (0.44) 0.05 (0.31) 0.87 (2.19) 0.66 (1.75)

Corneal staining score 2.90 (2.69) 2.88 (2.74) 1.94 (2.31) 2.14 (2.39)

Conjunctival staining score 3.38 (3.44) 3.75 (3.51) 2.77 (3.41) 2.77 (2.95)

STS (mm) 9.05 (3.05) 9.54 (3.21) 10.71 (6.19) 11.20 (6.47)

Abbreviations: CsA, cyclosporine 0.05% ophthalmic emulsion (Restasis); TC, TearCare; SD, standard deviation; OSDI, ocular surface disease index; EDS, 
eye dryness score; SANDE, symptom assessment questionnaire in dry eye; TBUT, tear break-up time; MGSS, meibomian gland secretion score; MGYLS, 
meibomian glands yielding any liquid score; MGYCS, meibomian glands yielding clear liquid score; STS, Schirmer tear score.
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Figure 1 Ocular symptoms for patients randomized to CsA during phase 1 (blue bars) and phase 2, post-crossover (gold bars). A. OSDI (ocular surface disease index), (B) 
SANDE (symptom assessment questionnaire in dry eye), (C) EDS (eye dryness score). CsA = cyclosporine ophthalmic emulsion (Restasis), Ns = not significant. P values are 
versus either baseline or cross-over baseline as indicated using a Mann–Whitney rank sum test.
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Artificial Tear and Lubricant Use
We documented patient usage of OTC artificial tear or lubricant products by asking about their usage pattern since the 
previous visit. Most patients did not use tear or lubricant products; at months 1, 3, and 6 following the cross-over to TC 
there were 24%, 23%, and 30% reporting use, respectively, compared with 38% in the CsA arm in phase 1 of the study. 
The frequency of use for these patients was low, generally 1 administration per day on about 8 of every 10 days.

Adverse Events
There were 11 patients (6.7%) that experienced a total of 18 ocular or serious AE during the cross-over follow-up 
interval. These were primarily mild (15 of 18, 83%) with two graded as moderate (11%, abdominal pain due to 
gallstones; worsening of glaucoma) and one graded severe (6%, death due to gall bladder cancer). Two AE (11%) 
were judged to be possibly or definitely related to treatment; burning sensation which resolved in 1 day, and loss of 
BCVA (10 letters < than pre-study) which occurred 1 day after the TC procedure but was resolved when checked 1 week 

Figure 2 TBUT (tear breakup time) for CsA group pre-and post crossover to TC. CsA (cyclosporine ophthalmic emulsion (Restasis)), TC (TearCare). ***P<0.001 versus 
month 6 using a Mann–Whitney rank sum test.

Table 2 Ocular Signs Outcomes

Ocular Symptom 
Parameters, mean (SD)

Study Baseline 
N=346

Month 6 Cross-over 
Visit N=326

Pa  

(vs BL)
Month 9 Pa  

(vs M6)
Month 12 Pa  

(vs M6)

TBUT (sec) 4.36 (1.2) 5.6 (2.6) <0.001 6.6 (3.2) <0.001 6.1 (2.8) <0.001

MGSS 7.1 (3.2) 13.3 (8.2) <0.001 17.4 (8.8) <0.001 16.1 (9.0) <0.001

No. of MGYLS (n) 1.2 (1.4) 4.1 (4.0) <0.001 5.8 (4.7) <0.001 5.6 (4.8) <0.001

No. of MGYCS (n) 0.08 (0.38) 0.76 (1.99) <0.001 1.3 (2.7) <0.001 1.0 (2.4) 0.044

Corneal staining score 2.9 (2.7) 2.0 (2.4) <0.001 1.5 (1.9) 0.004 1.6 (2.2) 0.002

Conjunctival staining score 3.6 (3.5) 2.8 (3.2) <0.001 2.0 (2.5) 0.001 1.9 (2.8) <0.001

STS (mm) 9.3 (3.1) 11.0 (6.3) ns, 0.075 Not measured – 12.0 (7.2) ns, 0.080b

Notes: aMann–Whitney rank sum test. bP<0.001 vs Study baseline. Month 9 and 12 visits are 3 and 6 months post-cross-over from CsA to TC. OD and OS measurements 
pooled. 
Abbreviations: BL, baseline; M6, month 6; SD, standard deviation; TBUT, tear break-up time; MGSS, meibomian gland secretion score; MGYLS, meibomian glands yielding 
any liquid score; MGYCS, meibomian glands yielding clear liquid score; STS, Schirmer tear score; ns, not statistically significant.
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later. The most common AE was loss of BCVA (5 of 18) with an incidence of 3%. There were two serious AE, the death 
mentioned previously (occurring approximately 1 month after study completion) and a prior hospitalization for gallstones 
occurring in the same patient. No AE resulted in patient discontinuation. A listing of these AE is provided in Table 3.

Discussion
In phase 1 of SAHARA, the study purpose was to compare common and clinically relevant outcomes with TC versus 
CsA in eyes with DED associated with MGD following six months of treatment. Both treatment groups had similar 
clinically meaningful and statistically significant improvements in measures of ocular symptoms, but TC was found to be 
superior in key ocular signs including TBUT, MGSS, and other measures of meibomian gland function.8 In phase 2 of 
SAHARA, patients that had been randomized to CsA in phase 1, ceased using CsA and received a single TC treatment 
with the goal of showing that symptom improvement over the 1st 6 months would be maintained without CsA over the 

Figure 3 Ocular symptoms (A) and signs (B) for CsA at six months (pre-crossover) and at nine months (3 months post-crossover) compared to TC randomized patients at 
the six month (phase 1 of study) endpoint. 
Abbreviations: OSDI, ocular surface disease index; SANDE, symptom assessment questionnaire in dry eye; EDS, eye dryness score; TBUT, tear breakup time; MGSS, 
meibomian gland secretion score; MGYLS, meibomian glands yielding liquid secretions; MGYCS, meibomian glands yielding clear liquid secretions; STS, Schirmer test score; 
CsA, cyclosporine ophthalmic emulsion Restasis; TC, TearCare.
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next 6 months and that additional improvements in signs, matching what was observed for the phase 1 TC treatment 
group, could be reached. Both of these goals were achieved. There was no significant difference from month 6 at months 
9 and 12 for OSDI, and there was significant improvement at these time points for SANDE and EDS (month 9 only). In 
terms of signs, TBUT and all other measures were statistically significantly improved at months 9 and 12 with the sole 
exception of STS which was numerically, but not significantly better. These improvements resulted in group means that, 
for nine of ten of these measures, closely matched what was achieved for the TC group in phase 1. Assessment post 
cross-over at months 9 and 12 (3 and 6 months after cessation of CsA) ensured that the treatment effect observed could 
be fairly ascribed to TC as the effects of topical cyclosporine do not persist beyond a few weeks.12

A reasonable hypothesis regarding the cross-over group would have been that their outcomes post-TC would be even 
better than what was observed for TC in phase 1 because they were receiving TC treatment with a less severe baseline. 
That the outcomes were similar for a cohort that had a baseline built on a foundation of six months of treatment with 
CsA, and for a cohort that did not (CsA or other topical prescription product use within 60 days were exclusion criteria), 
suggests that TC effectiveness is not reliant on any prior DED treatment and that better outcomes for patients can be 
achieved earlier in a patient’s DED treatment journey.

While cross-over to TC resulted in improvements in symptoms, and with statistical significance for SANDE and EDS, 
it is fair to question whether or not the improvement has clinical significance. Miller et al found that a 7 point change in 
OSDI corresponded to a “minimal clinically important difference (MCID)”.13 While the change in mean OSDI score 
between months 6 and 12 for the crossover cohort did not meet the MCID criteria (34.1 to 31.0), at the patient level 67% 
of score decreases (59 of 88) met MCID criteria.

Table 3 Ocular and Serious Adverse Events

Adverse Event Number and  
Percent (N=163)

BCVA loss of ≥ 10 letters compared to baseline 5 (3.1)

Burning sensation 1 (0.6)

Filamentary keratitis 1 (0.6)

Worsening of glaucoma 1 (0.6)

Posterior subcapsular cataract 1 (0.6)

Blepharochalasis 1 (0.6)

Retinal drusen* 1 (0.6)

Epiretinal membrane* 1 (0.6)

Macular cystic changes* 1 (0.6)

Chorioretinal scars* 1 (0.6)

Conjunctival cyst 1 (0.6)

Vitreous floaters/flashes 1 (0.6)

Serious Adverse Events

Gallbladder cancer resulting in death† 1 (0.6)

Abdominal pain due to gallstones 1 (0.6)

TOTAL 18

Notes: *All reported from the same patient. †Death occurred approximately 1 month 
after patient completed study.
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We monitored adjunctive use of artificial tears and lubricants for the phase 2 patients just as we did during phase 1 of 
SAHARA. It is interesting to compare usage before and after the cross-over. In our previous report, we commented on 
the unexpected early improvement in symptoms for patients randomized to CsA, and the relatively low use of additional 
drops. Our speculation was that the oily nature of the CsA vehicle provided palliative benefits beyond the pharmaco-
logical action of cyclosporine. Given that dosing with CsA (and therefore its vehicle) was abruptly terminated at the 
month 6 visit, it would not have been surprising if adjunctive lubricant use had increased in the cross-over period. In fact, 
the opposite was observed; adjunctive drop use decreased in this cohort.

The nature and frequency of AE that occurred in this study confirm and extend the excellent safety for TC. In 
previous studies of TC few10,14,15 or no11,16 AE were observed, and these were non-serious, mild, and generally self- 
resolving. However, the present study provides a larger group of patients exposed to TC treatment to better characterize 
the safety profile; 172 with 2 treatments in phase 1, and 163 with 1 treatment in the phase 2 cross-over portion of the 
study. The total number of treatment emergent AE was similar for the two TC cohorts, 19 in phase 18 and 18 in phase 2. 
Just two were considered related or possibly related to treatment in phase 1 (conjunctival hyperemia and eyelid 
irritation)8 as were two in phase 2 (burning sensation, BCVA decrease). All of these were mild, transient, resolved 
without treatment, and did not interrupt patient continuation in the study. The most frequent AE we observed was BCVA 
decrease. In the single incidence that was considered related to treatment, the decrease was noted 1 day following TC, 
and resolved 1 week later. The investigator speculated that it was likely due to “change in the tear film”.

There are strengths and weaknesses in any clinical study. SAHARA was an RCT with masked assessments, multi-
center including optometric and ophthalmic practices, and a large sample size with adequate statistical power to test the 
superiority hypotheses at the 6 month endpoint. Phase 2 of SAHARA was a pre-planned crossover to TC for the CsA 
treatment group. Attrition at crossover and through subsequent follow-up was very low. There were 173 originally 
randomized to CsA, 163 that crossed over at six months, and 161 at the 12 month visit, attrition of just under 7%. With 
observations at 9 and 12 months, the treatment effect reported here was solely due to TC. In phase 2 of SAHARA, signs 
assessments were not assessor masked as they were in phase 1 so assessor bias cannot be ruled out. However, the signs 
assessments were (at least in part) objective (eg, counts of glands, stopwatch readings, etc.), and it is not obvious whether 
any unintentional assessor bias would favor TC or CsA. Furthermore, the very close approximation of the outcomes for 
signs following crossover and for the phase 1 TC group (where assessments were masked) argues against significant bias. 
Crossover patients received only a single TC treatment, whereas in phase 1, the TC cohort received a second treatment at 
5 months. The second treatment was to ensure a fair comparison between TC and CsA with both treatments at peak 
effect. From previous studies, we know that the treatment effect for TC has started to diminish by 6 months.11,14 This 
means that the values reported herein for the crossover patients at 12 months likely underestimate the maximum benefit 
of TC in this population.

In summary, patients treated previously with CsA can realize additional clinically meaningful improvements in the 
signs and symptoms of DED when treated with TC. These improvements persist for at least 6 months post-treatment in 
the absence of continued CsA use. The clinical effectiveness of TC appears to be the same regardless of prior treatment 
with CsA and therefore results consistent with those reported here could be expected when TC is used as a first-line DED 
option. The TC safety profile was found to be excellent with only two mild AE deemed related to treatment occurring in 
163 patients. Taken together, TC is a safe, effective option, not reliant on patient adherence, for the treatment of DED 
associated with MGD.
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