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Abstract

        

          
Purpose Dry eye syndrome (DES) is one of the most common diseases of the ocular surface. Affected persons suffer from different subjective complaints, with sometimes severe
          impairment in the quality of life. The aetiology and pathogenesis are multifactorial, multifaceted, and not yet fully understood. The present study is intended to provide deeper insights
          into possible triggering factors and correlating comorbidities.

        

          
Materials and Methods In German ophthalmological practices, 306 persons (174 women, 132 men, age: 18 – 87 years) were interviewed by questionnaire on concomitant diseases and
          possible further triggering factors. DES was diagnosed by an ophthalmologist in 170 cases. The statistical comparative analysis between persons with and without DES was carried out using the
          chi-squared test (SPSS statistical software).

        

          
Results DES occurred with significantly (p < 0.05) increased frequency in women over 40 years of age, as well as in persons exposed to screen work, air conditioning, persons with
          chronic ocular inflammation, myomas (hysterectomy), dry skin, arterial hypertonicity in need of medication, cardiac arrhythmias, fatty liver, gastric ulcer, appendicitis, cholecystectomy,
          depression, hyperlipidaemia, hyperuricaemia, osteoporosis, and nephrolithiasis.

        

          
Conclusion Some of the known comorbidities and DES risk factors, e.g., computer work or depression, were confirmed. In contrast, the higher prevalence of hyperlipidaemia,
          hyperuricaemia, osteoporosis, nephrolithiasis, and fibroids among DES patients has not previously been reported. Additional studies should be performed on causal connections between DES and
          specific comorbidities.

      

        
Zusammenfassung

        

          
Zielsetzung Das Trockene Auge (TA) ist eine der häufigsten Erkrankungen der Augenoberfläche. Betroffene leiden unter verschiedenen subjektiven Beschwerden, die die Lebensqualität
          mitunter stark beeinträchtigen. Die Ätiologie und Pathogenese sind multifaktoriell, vielschichtig und noch nicht vollständig geklärt. Die vorliegende Arbeit soll tiefere Einblicke in
          mögliche auslösende Faktoren und korrelierende Komorbiditäten geben.

        

          
Material und Methoden In deutschen Augenarztpraxen wurden 306 Personen (174 Frauen, 132 Männer, Alter: 18 – 87 Jahre) per Fragebogen zu Begleiterkrankungen und möglichen weiteren
          auslösenden Faktoren befragt. In 170 Fällen wurde ein TA durch einen Augenarzt diagnostiziert. Die statistische Vergleichsanalyse zwischen Personen mit und ohne TA wurde mit dem
          Chi-Quadrat-Test (Statistiksoftware SPSS) durchgeführt.

        

          
Ergebnisse Das TA trat signifikant (p < 0,05) häufiger bei Frauen über 40 Jahren auf sowie bei Personen, die Bildschirmarbeit und Klimaanlagen ausgesetzt waren, bei Personen mit
          chronischen Augenentzündungen, Myomen (Hysterektomie), trockener Haut, arterieller Hypertonie, die medikamentös behandelt werden musste, Herzrhythmusstörungen, Fettleber, Magengeschwür,
          Blinddarmentzündung, Cholezystektomie, Depression, Hyperlipidämie, Hyperurikämie, Osteoporose und Nephrolithiasis.

        

          
Schlussfolgerung Einige der bekannten Komorbiditäten und TA-Risikofaktoren, z. B. Bildschirmarbeit oder Depression, wurden bestätigt. Die höhere Prävalenz von Hyperlipidämie,
          Hyperurikämie, Osteoporose, Nephrolithiasis und Myomen bei TA-Patientinnen wurde dagegen in dieser Arbeit erstmals beschrieben. Kausale Zusammenhänge zwischen TA und bestimmten
          Komorbiditäten sollten in Zukunft Gegenstand weiterer Untersuchungen sein.

      


Conclusion Box 




          
Already known:
        


	
            
Dry eyes are one of the most common diseases of the ocular surface.

          

	
            
Affected persons suffer from different subjective complaints, with sometimes severe impairment in the quality of life.

          

	
            
The aetiology and pathogenesis are multifactorial, multifaceted, and not yet fully understood. The present work should provide deeper insights into possible triggering factors and
              correlating comorbidities.

          




          
Newly described:
        


	
            
Dry eyes occurred significantly more often in women over 40 years of age, screen work, contact with air conditioning, chronic ocular inflammation, myoma (hysterectomy), dry skin,
              arterial hypertension (medication required), cardiac arrhythmia, fatty liver, peptic ulcer, appendicitis, cholecystectomy, depression, hyperlipidaemia, hyperuricaemia, osteoporosis, and
              nephrolithiasis.

          

	
            
The higher prevalence of hyperlipidaemias, hyperuricaemia, osteoporosis, nephrolithiasis, and myomas among dry eyes was described for the first time in this work.

          










        

Key words

        dry eye - 
        risk factors - 
        influencing factors - 
        concomitant diseases - 
        cornea - 
        conjunctiva
      


        

Schlüsselwörter

        Trockenes Auge - 
        Risikofaktoren - 
        Einflussfaktoren - 
        Begleiterkrankungen - 
        Kornea - 
        Konjunktiva
      






Publication History

Received: 25 August 2022


Accepted: 26 December 2022


Accepted Manuscript online:
29 December 2022


Article published online:
29 March 2023



© 2023. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany


 




	
References


	
1 
          
            Brewitt H, 
          
          
            Zierhut M. 
          
        Trockenes Auge: Anatomie, Physiologie, Pathophysiologie, Diagnostik, Therapie. Heidelberg: Kaden; 2001 



Google Scholar





	
2 
          
            Schicht M, 
          
          
            Posa A, 
          
          
            Paulsen F. 
          
          et al. 
        [The ocular surfactant system and its relevance in the dry eye]. Klin Monbl Augenheilkd 2010; 227: 864-870 



Google Scholar





	
3 
          
            Stern ME, 
          
          
            Gao J, 
          
          
            Siemasko KF. 
          
          et al. 
        The role of the lacrimal functional unit in the pathophysiology of dry eye. Exp Eye Res 2004; 78: 409-416 



Google Scholar





	
4 
          
            Reddy P, 
          
          
            Grad O, 
          
          
            Rajagopalan K. 
          
        The economic burden of dry eye: a conceptual framework and preliminary assessment. Cornea 2004; 23: 751-761 



Google Scholar





	
5 
          
            Mertzanis P, 
          
          
            Abetz L, 
          
          
            Rajagopalan K. 
          
          et al. 
        The relative burden of dry eye in patientsʼ lives: comparisons to a U.S. normative sample. Invest Ophthalmol Vis Sci 2005; 46: 46-50 



Google Scholar





	
6 
          
            Doughty MJ, 
          
          
            Naase T. 
          
        Further analysis of the human spontaneous eye blink rate by a cluster analysis-based approach to categorize individuals with ‘normal’ versus ‘frequent’ eye blink activity. Eye Contact Lens 2006; 32: 294-299 



Google Scholar





	
7 
          
            Sullivan BD, 
          
          
            Evans JE, 
          
          
            Dana MR. 
          
          et al. 
        Influence of aging on the polar and neutral lipid profiles in human meibomian gland secretions. Arch Ophthalmol 2006; 124: 1286-1292 



Google Scholar





	
8 
          
            Mathers WD, 
          
          
            Lane JA, 
          
          
            Zimmerman MB. 
          
        Tear film changes associated with normal aging. Cornea 1996; 15: 229-234 



Google Scholar





	
9 
          
            Patel S, 
          
          
            Farrell JC. 
          
        Age-related changes in precorneal tear film stability. Optom Vis Sci 1989; 66: 175-178 



Google Scholar





	
10 
          
            Tomlinson A, 
          
          
            Khanal S. 
          
        Assessment of tear film dynamics: quantification approach. Ocul Surf 2005; 3: 81-95 



Google Scholar





	
11 
          
            Obata H, 
          
          
            Yamamoto S, 
          
          
            Horiuchi H. 
          
          et al. 
        Histopathologic study of human lacrimal gland. Statistical analysis with special reference to aging. Ophthalmology 1995; 102: 678-686 



Google Scholar





	
12 
          
            Bron AJ, 
          
          
            Benjamin L, 
          
          
            Snibson GR. 
          
        Meibomian gland disease. Classification and grading of lid changes. Eye (Lond) 1991; 5: 395-411 



Google Scholar





	
13 
          
            Knop N, 
          
          
            Knop E. 
          
        Meibom-Drüsen. Ophthalmologe 2009; 106: 872-883 



Google Scholar





	
14 
          
            Mantelli F, 
          
          
            Moretti C, 
          
          
            Micera A. 
          
          et al. 
        Conjunctival mucin deficiency in complete androgen insensitivity syndrome (CAIS). Graefes Arch Clin Exp Ophthalmol 2007; 245: 899-902 



Google Scholar





	
15 
          
            Sullivan DA. 
          
        Androgen deficiency & dry eye syndromes. Arch Soc Esp Oftalmol 2004; 79: 49-50 



Google Scholar





	
16 
          
            Sullivan BD, 
          
          
            Evans JE, 
          
          
            Cermak JM. 
          
          et al. 
        Complete androgen insensitivity syndrome: effect on human meibomian gland secretions. Arch Ophthalmol 2002; 120: 1689-1699 



Google Scholar





	
17 
          
            Smith JA, 
          
          
            Vitale S, 
          
          
            Reed GF. 
          
          et al. 
        Dry eye signs and symptoms in women with premature ovarian failure. Arch Ophthalmol 2004; 122: 151-156 



Google Scholar





	
18 
          
            Schaumberg DA, 
          
          
            Sullivan DA, 
          
          
            Buring JE. 
          
          et al. 
        Prevalence of dry eye syndrome among US women. Am J Ophthalmol 2003; 136: 318-326 



Google Scholar





	
19 
          [Anonymous] 
        Research in dry eye: report of the Research Subcommittee of the International Dry Eye Work Shop 2007. Ocul Surf 2007; 5: 179-193 



Google Scholar





	
20 
          
            Matsuo T, 
          
          
            Kono R, 
          
          
            Matsuo N. 
          
          et al. 
        Incidence of ocular complications in rheumatoid arthritis and the relation of keratoconjunctivitis sicca with its systemic activity. Scand J Rheumatol 1997; 26: 113-116 



Google Scholar





	
21 
          
            Haskes LP. 
          
        Systemic Lupus Erythematosus. In: 
              
                Thomann KH, 
              
              
                Marks ES, 
              
              
                Adamczyk DT, 
              
              
                Marks E. 
              
              eds. 
            Primary Eyecare in Systemic Disease. Conneticut: McGraw-Hill/Appleton and Lange; 1995: 227-232 



Google Scholar





	
22 
          
            Moss SE, 
          
          
            Klein R, 
          
          
            Klein BE. 
          
        Incidence of dry eye in an older population. Arch Ophthalmol 2004; 122: 369-373 



Google Scholar





	
23 
          
            Kaiserman I, 
          
          
            Kaiserman N, 
          
          
            Nakar S. 
          
          et al. 
        Dry eye in diabetic patients. Am J Ophthalmol 2005; 139: 498-503 



Google Scholar





	
24 
          
            Ozdemir M, 
          
          
            Ozdemir G, 
          
          
            Sasmaz S. 
          
          et al. 
        Ocular surface disorders and tear function changes in nodulo-cystic acne. J Dermatol 2005; 32: 174-178 



Google Scholar





	
25 
          
            Bron AJ, 
          
          
            Tiffany JM, 
          
          
            Gouveia SM. 
          
          et al. 
        Functional aspects of the tear film lipid layer. Exp Eye Res 2004; 78: 347-360 



Google Scholar





	
26 
          
            Wolkoff P, 
          
          
            Nojgaard JK, 
          
          
            Troiano P. 
          
          et al. 
        Eye complaints in the office environment: pre-corneal tear film integrity influenced by eye blinking efficiency. Occup Environ Med 2005; 62: 4-12 



Google Scholar





	
27 
          
            McCulley JP, 
          
          
            Aronowicz JD, 
          
          
            Uchiyama E. 
          
          et al. 
        Correlations in a change in aqueous tear evaporation with a change in relative humidity and the impact. Am J Ophthalmol 2006; 141: 758-760 



Google Scholar





	
28 
          
            Skyberg K, 
          
          
            Skulberg KR, 
          
          
            Eduard W. 
          
          et al. 
        Symptoms prevalence among office employees and associations to building characteristics. Indoor Air 2003; 13: 246-252 



Google Scholar





	
29 
          
            Blehm C, 
          
          
            Vishnu S, 
          
          
            Khattak A. 
          
          et al. 
        Computer vision syndrome: a review. Surv Ophthalmol 2005; 50: 253-262 



Google Scholar





	
30 
          
            Nakaishi H, 
          
          
            Yamada Y. 
          
        Abnormal tear dynamics and symptoms of eyestrain in operators of visual display terminals. Occup Environ Med 1999; 56: 6-9 



Google Scholar





	
31 
          
            Paschides CA, 
          
          
            Stefaniotou M, 
          
          
            Papageorgiou J. 
          
          et al. 
        Ocular surface and environmental changes. Acta Ophthalmol Scand 1998; 76: 74-77 



Google Scholar





	
32 
          
            Lindgren T, 
          
          
            Andersson K, 
          
          
            Dammstrom BG. 
          
          et al. 
        Ocular, nasal, dermal and general symptoms among commercial airline crews. Int Arch Occup Environ Health 2002; 75: 475-483 



Google Scholar





	
33 
          
            Maitchouk DY, 
          
          
            Beuerman RW, 
          
          
            Ohta T. 
          
          et al. 
        Tear production after unilateral removal of the main lacrimal gland in squirrel monkeys. Arch Ophthalmol 2000; 118: 246-252 



Google Scholar





	
34 
          
            Nguyen DH, 
          
          
            Beuerman RW, 
          
          
            Toshida H. 
          
        The effects of sensory and parasympathetic denervation on the kinases and initiation factors controlling protein synthesis in the lacrimal gland. Adv Exp Med Biol 2002; 506: 65-70 



Google Scholar





	
35 
          
            Hovanesian JA, 
          
          
            Shah SS, 
          
          
            Maloney RK. 
          
        Symptoms of dry eye and recurrent erosion syndrome after refractive surgery. J Cataract Refract Surg 2001; 27: 577-584 



Google Scholar





	
36 
          
            Wilson SE. 
          
        Laser in situ keratomileusis-induced (presumed) neurotrophic epitheliopathy. Ophthalmology 2001; 108: 1082-1087 



Google Scholar





	
37 
          
            Albietz JM, 
          
          
            Lenton LM, 
          
          
            McLennan SG. 
          
        Dry eye after LASIK: comparison of outcomes for Asian and Caucasian eyes. Clin Exp Optom 2005; 88: 89-96 



Google Scholar





	
38 
          
            Hammond MD, 
          
          
            Madigan jr. WP, 
          
          
            Bower KS. 
          
        Refractive surgery in the United States Army, 2000–2003. Ophthalmology 2005; 112: 184-190 



Google Scholar





	
39 
          
            De Paiva CS, 
          
          
            Chen Z, 
          
          
            Koch DD. 
          
          et al. 
        The incidence and risk factors for developing dry eye after myopic LASIK. Am J Ophthalmol 2006; 141: 438-445 



Google Scholar





	
40 
          
            Rees TD, 
          
          
            Jelks GW. 
          
        Blepharoplasty and the dry eye syndrome: guidelines for surgery?. Plast Reconstr Surg 1981; 68: 249-252 



Google Scholar





	
41 
          
            Guzey M, 
          
          
            Ozardali I, 
          
          
            Basar E. 
          
          et al. 
        A survey of trachoma: the histopathology and the mechanism of progressive cicatrization of eyelid tissues. Ophthalmologica 2000; 214: 277-284 



Google Scholar





	
42 
          
            Hingorani M, 
          
          
            Lightman S. 
          
        Ocular cicatricial pemphigoid. Curr Opin Allergy Clin Immunol 2006; 6: 373-378 



Google Scholar





	
43 
          
            Power WJ, 
          
          
            Ghoraishi M, 
          
          
            Merayo-Lloves J. 
          
          et al. 
        Analysis of the acute ophthalmic manifestations of the erythema multiforme/Stevens-Johnson syndrome/toxic epidermal necrolysis disease spectrum. Ophthalmology 1995; 102: 1669-1676 



Google Scholar





	
44 
          
            Lemp MA. 
          
        Basic Principles and Classification of Dry Eye Disorders. In: 
              
                Lemp MA, 
              
              
                Marquardt R. 
              
              eds. 
            The Dry Eye: A Comprehensive Guide. New York: Springer; 1992: 101-131 



Google Scholar





	
45 
          
            Tutt R, 
          
          
            Bradley A, 
          
          
            Begley C. 
          
          et al. 
        Optical and visual impact of tear break-up in human eyes. Invest Ophthalmol Vis Sci 2000; 41: 4117-4123 



Google Scholar





	
46 
          
            Gilbard JP, 
          
          
            Gray KL, 
          
          
            Rossi SR. 
          
        A proposed mechanism for increased tear-film osmolarity in contact lens wearers. Am J Ophthalmol 1986; 102: 505-507 



Google Scholar





	
47 
          
            Nichols JJ, 
          
          
            Sinnott LT. 
          
        Tear film, contact lens, and patient-related factors associated with contact lens-related dry eye. Invest Ophthalmol Vis Sci 2006; 47: 1319-1328 



Google Scholar





	
48 
          
            Pritchard N, 
          
          
            Fonn D. 
          
        Dehydration, lens movement and dryness ratings of hydrogel contact lenses. Ophthalmic Physiol Opt 1995; 15: 281-286 



Google Scholar





	
49 
          
            Nichols JJ, 
          
          
            Ziegler C, 
          
          
            Mitchell GL. 
          
          et al. 
        Self-reported dry eye disease across refractive modalities. Invest Ophthalmol Vis Sci 2005; 46: 1911-1914 



Google Scholar





	
50 
          
            James DG. 
          
        Ocular sarcoidosis. Ann N Y Acad Sci 1986; 465: 551-563 



Google Scholar





	
51 
          
            Heath P. 
          
        Ocular lymphomas. Trans Am Ophthalmol Soc 1948; 46: 385-398 



Google Scholar





	
52 
          
            Chronister CL. 
          
        Review of external ocular disease associated with aids and HIV infection. Optom Vis Sci 1996; 73: 225-230 



Google Scholar





	
53 
          
            Zegans ME, 
          
          
            Anninger W, 
          
          
            Chapman C. 
          
          et al. 
        Ocular manifestations of hepatitis C virus infection. Curr Opin Ophthalmol 2002; 13: 423-427 



Google Scholar





	
54 
          
            Merle H, 
          
          
            Smadja D, 
          
          
            Le Hoang P. 
          
          et al. 
        Ocular manifestations in patients with HTLV-I associated infection–a clinical study of 93 cases. Jpn J Ophthalmol 1996; 40: 260-270 



Google Scholar





	
55 
          
            Abelson MB, 
          
          
            Smith L, 
          
          
            Chapin M. 
          
        Ocular allergic disease: mechanisms, disease sub-types, treatment. Ocul Surf 2003; 1: 127-149 



Google Scholar





	
56 
          
            Thomas O, 
          
          
            Mahe M, 
          
          
            Campion L. 
          
          et al. 
        Long-term complications of total body irradiation in adults. Int J Radiat Oncol Biol Phys 2001; 49: 125-131 



Google Scholar





	
57 
          
            Murube J. 
          
        Triple classification of diagnosis of dry eyes. Ocul Surf 2008; 6: 61-69 



Google Scholar





	
58 
          
            Christen WG, 
          
          
            Gaziano JM, 
          
          
            Hennekens CH. 
          
        Design of Physiciansʼ Health Study II, a randomized trial of beta-carotene, vitamins E and C, and multivitamins, in prevention of cancer, cardio-vascular disease, and eye disease, and
          review of results of completed trials. Ann Epidemiol 2000; 10: 125-134 



Google Scholar





	
59 
          
            Munoz B, 
          
          
            West SK, 
          
          
            Rubin GS. 
          
          et al. 
        Causes of blindness and visual impairment in a population of older Americans: The Salisbury Eye Evaluation Study. Arch Ophthalmol 2000; 118: 819-825 



Google Scholar





	
60 
          
            Fujishima H, 
          
          
            Toda I, 
          
          
            Shimazaki J. 
          
          et al. 
        Allergic conjunctivitis and dry eye. Br J Ophthalmol 1996; 80: 994-997 



Google Scholar





	
61 
          
            Luo L, 
          
          
            Li DQ, 
          
          
            Corrales RM. 
          
          et al. 
        Hyperosmolar saline is a proinflammatory stress on the mouse ocular surface. Eye Contact Lens 2005; 31: 186-193 



Google Scholar





	
62 
          
            Pepose JS, 
          
          
            Akata RF, 
          
          
            Pflugfelder SC. 
          
          et al. 
        Mononuclear cell phenotypes and immunoglo-bulin gene rearrangements in lacrimal gland biopsies from patients with Sjogrenʼs syndrome. Ophthalmology 1990; 97: 1599-1605 



Google Scholar





	
63 
          
            Niederkorn JY, 
          
          
            Stern ME, 
          
          
            Pflugfelder SC. 
          
          et al. 
        Desiccating stress induces t cell-mediated Sjögrenʼs Syndrome-like lacrimal keratoconjunctivitis. J Immunol 2006; 176: 3950 



Google Scholar





	
64 
          
            Yeh S, 
          
          
            Song XJ, 
          
          
            Farley W. 
          
          et al. 
        Apoptosis of ocular surface cells in experimentally induced dry eye. Invest Ophthalmol Vis Sci 2003; 44: 124-129 



Google Scholar





	
65 
          
            Kunert KS, 
          
          
            Tisdale AS, 
          
          
            Gipson IK. 
          
        Goblet cell numbers and epithelial proliferation in the conjunctiva of patients with dry eye syndrome treated with cyclosporine. Arch Ophthalmol 2002; 120: 330-337 



Google Scholar





	
66 
          
            Zhao H, 
          
          
            Jumblatt JE, 
          
          
            Wood TO. 
          
          et al. 
        Quantification of MUC5AC protein in human tears. Cornea 2001; 20: 873-877 



Google Scholar





	
67 
          
            Shimazaki J, 
          
          
            Sakata M, 
          
          
            Tsubota K. 
          
        Ocular surface changes and discomfort in patients with meibomian gland dysfunction. Arch Ophthalmol 1995; 113: 1266-1270 



Google Scholar





	
68 
          
            Qian L, 
          
          
            Xie J, 
          
          
            Rose CM. 
          
          et al. 
        Altered traffic to the lysosome in an ex vivo lacrimal acinar cell model for chronic muscarinic receptor stimulation. Exp Eye Res 2004; 79: 665-675 



Google Scholar





	
69 
          
            Benítez-Del-Castillo JM, 
          
          
            Acosta MC, 
          
          
            Wassfi MA. 
          
          et al. 
        Relation between corneal innervation with confocal microscopy and corneal sensitivity with noncontact esthesiometry in patients with dry eye. Invest Ophthalmol Vis Sci 2007; 48: 173-181 



Google Scholar





	
70 
          
            Richdale K, 
          
          
            Sinnott LT, 
          
          
            Skadahl E. 
          
          et al. 
        Frequency of and factors associated with contact lens dissatisfaction and discontinuation. Cornea 2007; 26: 168-174 



Google Scholar





	
71 
          
            Brewitt H. 
          
        Trockene Augen – Empfindliche Augen. Augenärztliche Aspekte der Kosmetik. Zeitschrift für praktische Augenheilkunde & Augenärztliche Fortbildung 2008; 29: 25-29 



Google Scholar





	
72 
          
            Ram J, 
          
          
            Sharma A, 
          
          
            Pandav SS. 
          
          et al. 
        Cataract surgery in patients with dry eyes. J Cataract Refract Surg 1998; 24: 1119-1124 



Google Scholar





	
73 
          
            Lambert RW, 
          
          
            Smith RE. 
          
        Effects of 13-cis-retinoic acid on the hamster meibomian gland. J Invest Dermatol 1989; 92: 321-325 



Google Scholar





	
74 
          
            Lambert R, 
          
          
            Smith RE. 
          
        Hyperkeratinization in a rabbit model of meibomian gland dysfunction. Am J Ophthalmol 1988; 105: 703-705 



Google Scholar





	
75 
          
            Sullivan DA, 
          
          
            Sullivan BD, 
          
          
            Evans JE. 
          
          et al. 
        Androgen deficiency, Meibomian gland dysfunction, and evaporative dry eye. Ann N Y Acad Sci 2002; 966: 211-222 



Google Scholar





	
76 
          
            Sullivan DA, 
          
          
            Schaumberg DA, 
          
          
            Suzuki T. 
          
          et al. 
        Sex steroids, meibomian gland dysfunction and evaporative dry eye in Sjögrenʼs syndrome. Lupus 2002; 11: 667 



Google Scholar





	
77 
          [Anonymous] 
        2007 Report of the international dry eye workshop (DEWS). The Ocular Surface 2007; 5: 65-204 



Google Scholar





	
78 
          
            Lee WB, 
          
          
            Hamilton SM, 
          
          
            Harris JP. 
          
          et al. 
        Ocular complications of hypovitaminosis a after bariatric surgery. Ophthalmology 2005; 112: 1031-1034 



Google Scholar





	
79 
          
            Miljanovic B, 
          
          
            Trivedi KA, 
          
          
            Dana MR. 
          
          et al. 
        Relation between dietary n-3 and n-6 fatty acids and clinically diagnosed dry eye syndrome in women. Am J Clin Nutr 2005; 82: 887-893 



Google Scholar





	
80 
          
            Heiligenhaus AK, 
          
          
            Kruse FE, 
          
          
            Schwarz C. 
          
          et al. 
        Diagnostik und Differenzierung von Benetzungsstörungen. Ophthalmologe 1995; 92: 6-11 



Google Scholar





	
81 
          
            Wright P. 
          
        Conjunctival changes associated with inflammatory disease of the bowel. Trans Ophthalmol Soc U K 1980; 100: 96-97 



Google Scholar





	
82 
          
            Hopkins DJ, 
          
          
            Horan E, 
          
          
            Burton IL. 
          
          et al. 
        Ocular disorders in a series of 332 patients with Crohnʼs disease. Br J Ophthalmol 1974; 58: 732-737 



Google Scholar





	
83 
          
            Greenstein AJ, 
          
          
            Janowitz HD, 
          
          
            Sachar DB. 
          
        The extra-intestinal complications of Crohnʼs disease and ulcerative colitis: a study of 700 patients. Medicine 1976; 55: 401-412 



Google Scholar





	
84 
          
            Moss SE, 
          
          
            Klein R, 
          
          
            Klein BE. 
          
        Prevalence of and risk factors for dry eye syndrome. Arch Ophthalmol 2000; 118: 1264-1268 



Google Scholar





	
85 
          
            Alshamrani AA, 
          
          
            Almousa AS, 
          
          
            Almulhim AA. 
          
          et al. 
        Prevalence and Risk Factors of Dry Eye Symptoms in a Saudi Arabian Population. Middle East Afr J Ophthalmol 2017; 24: 67-73 



Google Scholar





	
86 
          
            Schettler VJJ, 
          
          
            Ringel J, 
          
          
            Jacob S. 
          
          et al. 
        Current insights into the German lipoprotein apheresis standard: PCSK9-inhibitors, lipoprotein apheresis or both?. Atheroscler Suppl 2017; 30: 44-49 



Google Scholar





	
87 
          
            Tsukahara S. 
          
        Adrenergic and cholinergic innervation of the human lacrimal gland. Jpn J Ophthalmol 1974; 18: 70-77 



Google Scholar





	
88 
          
            Samarawickrama C, 
          
          
            Chew S, 
          
          
            Watson S. 
          
        Retinoic acid and the ocular surface. Surv Ophthalmol 2015; 60: 183-195 



Google Scholar





	
89 
          
            Kumar S, 
          
          
            Dolle P, 
          
          
            Ghyselinck NB. 
          
          et al. 
        Endogenous retinoic acid signaling is required for maintenance and regeneration of cornea. Exp Eye Res 2017; 154: 190-195 



Google Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.84.104.121
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  