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Abstract

:

Lichen planus (LP) is a dermatosis without a fully understood etiopathogenesis, the frequency of which is estimated to be less than 1% among the population. LP may involve the glabrous skin, mucosal membranes, scalp, nails and genital area. Nowadays, there are reports of its association with lipid homeostasis aberrations. In this review, we present the contemporary view of this matter. Dyslipidemia, especially hypertriglyceridemia, seems to be an actual problem in this group of patients, and along with abnormal arterial vessel parameters, indicates an increased risk of atherosclerosis in these subjects. Dermatologists should be attentive to this relationship and aware that the patients may develop different metabolic complications. More studies are required to establish clear guidelines on the management of lipid aberrations in lichen planus.
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1. Introduction


Lichen planus (LP) is a dermatosis without a fully understood etiopathogenesis, the frequency of which is estimated to be about 1% among the population [1,2,3]. Women and men seem to be equally affected; however, the disease is rare in children [4]. The exact cause of LP is not fully understood, but different factors have been taken into account [2]. The genetic background has been postulated to be involved, along with autoimmune mechanisms, and several triggers have been identified, such as drug intake, infections and psychological stress [5].



LP may involve the glabrous skin, mucosal membranes, scalp, nails and genital area [6,7,8]. Skin lesions are the most frequently observed manifestation and there are numerous variants of cutaneous LP [8]. The classic variant is characterized by the presence of red-violaceous polygonal papules with Wickham striae on their surface, which may be located anywhere on the body, but the most prevalent localizations are flexor surfaces of the limbs [4,8] (Figure 1A). Skin lesions are often accompanied by pruritus [4]. In approximately half of LP cases, the oral mucosa is involved [9]. There are many variants, but this usually manifests as white lace-like streaks [4]. Nails are involved in about 10% of cases and show a variety of abnormalities, including longitudinal fissuring, onycholysis, onychorrhexis and pterygium (Figure 1B) [4,9]. The scalp involvement is called lichen planopilaris (LPP) and manifests as perifollicular papules and scaling, finally leading to scarring alopecia [4,9].



LP may be associated with decreased quality of life, especially in cases of genital or eruptive lesions [10]. Recently, a new severity assessment tool has been introduced for LP [11].



The diagnosis of LP is mainly clinical, but well supported by dermoscopy and histopathological examination of the skin sample [4,9].



There are many treatment options for LP, usually dependent on the severity of the lesions and their localization. Commonly, the therapy involves topical or systemic glucocorticoids, phototherapy and oral retinoids [12].



Recent literature data highlighted that patients with LP may be affected above average by various comorbidities inter alia diabetes mellitus (DM), obesity, arterial hypertension and other cardiometabolic disorders (CMDs) [13,14,15].



This review summarizes the wide-ranging lipid aberrations reported in subjects with LP to provide an overview for scientists, identifies current research gaps and future research directions and draws physicians’ attention to metabolic disorders in such patients.




2. Materials and Methods


We performed a discursive review of the aberrations of lipid expression and metabolism in patients with lichen planus. We searched the PubMed database using the following MeSH: ‘lichen planus’ and ‘lipids’ or ‘fatty acids’ or ‘metabolic syndrome’ or ‘obesity’ or ‘lipid profile’ or ‘cholesterol’ or ‘triglycerides’ or ‘lipoproteins’ or ‘atherosclerosis’ or ‘non-alcoholic fatty liver disease’ or ‘fatty-acid binding proteins’ or ‘peroxisome proliferator-activated receptors’ or ‘adipokines’, without date limitations. Papers in the following languages were considered: English, Polish, German and French. The whole paper was read if the abstract indicated the relevance of the content.




3. Prevalence of Metabolic Disorders in Patients with Lichen Planus


The idea of the association of LP with metabolic disorders followed by cardiovascular complications derives from the inflammatory nature of this condition, mediated by T-lymphocytes [7]. It has been proposed that chronic inflammation leads to lipid homeostasis aberrations and resulting implications [7]. Moreover, LP is similar to psoriasis in several aspects, and the latter has been closely associated with metabolic disorders [16].



3.1. Metabolic Syndrome


Metabolic syndrome (MS) is defined, according to the American Heart Association, as the presence of three out of five criteria: increased waist circumference of 35 inches in females and 40 inches in males; triglyceride serum concentration > 150 mg/dL or treatment for hyperglyceridemia; HDL-C (high-density lipoprotein) serum concentration < 40 mg/dL in males and <50 mg/dL in females or treatment for this disorder; fasting blood glucose of 100 mg/dL or treatment for type 2 diabetes mellitus; systolic blood pressure of 130 mmHg, diastolic blood pressure of 85 mm or treatment for hypertension [17]. It has been associated with many different dermatoses, especially psoriasis, but also vitiligo [13], hidradenitis suppurativa [5] and alopecia [18]. Nowadays, there are also reports of its association with LP.



There are several studies investigating the exact prevalence of MS in patients with LP. The reported frequency of MS in such patients is so far quite broad, ranging between 6 and 77% [1]. We found four studies in which the frequency of MS in patients with LP was statistically significantly higher than in persons without this dermatosis [13,19,20,21]. We also found another three investigations, but with insignificantly higher reports for the prevalence of MS in such patients [1,18,22], and one study that reported the frequency of MS to be 35.7%, but with no control group [14].



A large study by Dreiher et al., which investigated different components of MS in 1477 patients with LP, revealed that there was only a statistically significant difference in the prevalence of dyslipidemia between the groups. There was no significant difference for obesity, DM or arterial hypertension [23]. Noteworthy, in another study, MS occurred less frequently in patients with Wickham’s striae [1]. A second interesting observation was that the family history of DM could be an independent predictive factor for the occurrence of MS in LP patients [1]. In one study, the duration of LP was insignificantly higher in patients with MS than in those without [14].




3.2. Atherosclerosis


There is also research regarding atherosclerosis in LP subjects. Three studies aimed to assess, inter alia, the carotid intima media thickness, which is an established marker of subclinical atherosclerosis, in patients with LP compared to controls [20,24,25]. They proved that it is indeed significantly thicker in patients, despite no clinical evidence of heart disease, than in persons without LP [20,24,25]. In one of these studies, the impairment of flow-mediated dilatation of the brachial artery, which is also considered an early predictor of atherosclerosis, was studied and found to be significantly reduced in patients with LP than in controls [25]. Moreover, in further research, the white blood cell count, as an inflammatory indicator, was positively correlated with the carotid intima media thickness in patients, which may point to the role of systemic inflammation in metabolic complications for those with LP [24].



An interesting study was conducted by Ertem et al. It aimed at establishing the thickness of the epicardial fat tissue, which is the adipose tissue between the myocardial epicardium and visceral epicardium of the heart. The idea originated from the observation that epicardial fat tissue is a source of proatherogenic and proinflammatory hormones and cytokines, hence its association with metabolic disorders, and the fact that it is significantly increased in another dermatosis, psoriasis [2]. Indeed, they proved that patients with LP also have this abnormality, which makes them more prone to atherosclerosis [2].



Noteworthy, three studies reported significantly increased homocysteinemia in subjects with LP, which is another risk factor for atherosclerosis [19,20,26]. One team of scientists even suggested folic acid supplementation as counteracting homocysteinemia [19].




3.3. Non-Alcoholic Fatty Liver Disease


We have not found any report about non-alcoholic fatty liver disease (NAFLD) in patients with LP; therefore, this subject may require more attention in the future.





4. Aberrations of Blood Lipids in Patients with Lichen Planus


4.1. Cholesterol


In 2016, Lai et al. performed a big meta-analysis in order to investigate whether patients with LP are more prone to dyslipidemia. The analysis contained some heterogenicity because patients with skin involvement (different LP subtypes) and, in some cases, also with oral LP were enrolled. Nevertheless, patients with LP had higher, although insignificantly, total cholesterol concentrations. The same outcomes were obtained for low-density lipoprotein (LDL) concentrations, and as for HDL, its levels were insignificantly decreased [27].



As for other newer, independent investigations, nine studies assessed the total cholesterol concentration in patients with LP and controls. Seven of them revealed significantly increased total cholesterol concentrations in patients compared to controls [1,7,13,19,20,22,26,28], while only two studies showed insignificantly elevated levels [5,6].



Eleven studies compared the LDL concentrations between patients with LP and controls. Nine of them reported significantly elevated LDL in patients [1,7,13,19,20,22,24,26,28], while only two showed insignificant elevation [5,6].



Twelve studies evaluated HDL levels. In seven of them, the HDL concentration was significantly decreased in patients compared to controls [7,19,20,22,25,26,28], while in five studies, the HDL level was decreased but insignificantly [1,6,13,21,24].



Noteworthy, in one report, the total cholesterol level was negatively associated with the LP duration in patients [6].



Three studies also evaluated the LDL-C/HDL-C ratio, which has been suggested as a reliable predictor of cardiovascular complications, and found that it was significantly higher in patients with LP than in controls [7,18,19].




4.2. Triglycerides


The previously mentioned meta-analysis by Lai et al. revealed significantly increased triglyceride concentrations in patients with LP [27], similar to in more recent studies [1,13,20,21,22,24,26]. Two other studies revealed elevated triglycerides in patients with LP as well, but insignificantly [5,6].




4.3. Adipokines


One study showed that leptin serum concentrations are higher in patients with LP, although insignificantly, than in controls [6]. Moreover, the serum leptin level was positively correlated with the BMI [6]. Except for that study, we have not found any other mention of adipokines in LP, which suggests a need to fill the research gap.




4.4. Aberrations in Specific Lichen Planus Subtypes


4.4.1. Oral Lichen Planus


The second most common manifestation of LP is oral mucosa involvement. There have been several studies on metabolic disorders and lipid aberrations in this particular subtype.



The prevalence of MS specifically in patients with oral LP was investigated in two studies. In the first study, it was significantly more frequent than in controls [29], and in the other, there was no difference [30]. A further finding in the first study was that in subjects with MS, the duration of LP was significantly longer [29].



We managed to find five studies on the total cholesterol concentration in patients with oral LP. In two of them, it was significantly higher than in controls without this dermatosis [30,31], and in the rest it was insignificantly higher [29,32,33]. There were no significant differences between particular oral LP clinical types, but the highest concentration of total cholesterol was found in subjects with the atrophic-erosive manifestation [32,33].



Four studies assessed LDL concentrations in patients with oral LP. In the majority of them, it was insignificantly higher than in the control group [29,30,31], and in just one study, it was insignificantly lower in patients than in controls [33].



HDL concentrations were investigated in five studies. Surprisingly, in the majority of them, they were insignificantly higher than in subjects without this dermatosis [29,30,31,32]; in only one investigation was the concentration significantly lower in patients than in controls [33].



Four studies analyzed triglyceride levels in patients with oral LP. In all of them, the level was higher than in controls [29,30,31,32,33], but only significantly in one case [30]. Interestingly, in two separate studies, the level of triglycerides significantly differed between the specific clinical subtypes of LP, seemingly the highest in the atrophic and erosive manifestation [32,33].



One study revealed that adiponectin concentrations were higher in subjects with oral LP [34].




4.4.2. Lichen Planopilaris


In one paper investigating subjects solely with LPP, the total cholesterol, as well as LDL and HDL, appeared to be higher than in controls, but insignificantly [35]. In the same study, the triglyceride concentration was surprisingly found to be lower, although insignificantly, in patients than in controls [35].




4.4.3. Nail Lichen Planus


We have not found any reports of lipid aberrations in nail LP exclusively, but we have to keep in mind that it is a less frequent manifestation and rarely occurs solely without other symptoms. It is also commonly underdiagnosed.






5. Aberrations of Lipids in Skin Lesions of Patients with Lichen Planus


We are not aware of any investigations performed on skin samples taken from lichenoid lesions. Such studies have been performed on psoriatic tissue and psoriatic scales [36,37], with some interesting results, so this could be a new research direction for LP.



Figure 2 presents the potential pathomechanism of lipid aberrations and metabolic complications in patients with LP.




6. Influence of Lipid-Lowering Drugs on Lichen Planus


Statins, which are inhibitors of 3-hydroxy-3-methylo-glutarylo-coenzyme A, are no doubt the most commonly prescribed lipid-lowering agents [38]. Unfortunately, the available literature shows that they can trigger lichenoid eruptions in subjects treated for hyperlipidemia [39,40,41]. On the other hand, some scientists point to the antioxidant and anti-chemotactic properties of statins, along with their ability to inhibit leukocyte activation and proliferation, as well as cytokine release, which could be beneficial in the case of LP [42].



Fibrates are another group of lipid-lowering agents that bind to nuclear PPARα [43], but we were not able to find any reports on the influence of fibrates on LP.



Glitazones, which are PPARγ agonists, act due to the activation of these receptors, leading to the transcription of genes involved in the metabolism of fatty acids and decreasing their blood concentration [44]. There are several reports on glitazones in the context of LPP [45,46,47]. The idea to use these drugs in LPP originated from the suspicion that the inflammation-initiating factor in this alopecia may be an abnormal function of PPARγ leading to aberrations in the hair-sebaceous unit [45]. There are reports of the beneficial use of glitazones in the treatment of LPP [45,46,47].




7. Influence of Therapies Used in Lichen Planus on Lipid Homeostasis


Topical agents and phototherapy used in the treatment of LP obviously have no effect on lipids in this group of patients. However, two systemic drugs, namely acitretin and oral glucocorticoids, frequently used prednisone, have the ability to influence lipid homeostasis. Acitretin is well-known to affect lipid parameters. The side effects of its use are an increase in the triglyceride and cholesterol concentrations, and a decrease in HDL [48]. In cases of LPP, however, there are no clear guidelines on its treatment use. Isotretinoin is frequently used [49], which is another retinoid causing similar side effects to those described above for acitretin. As for systemic glucocorticoids, they are able to induce lipolysis and synthesis of VLDL, the release of free fatty acids and their accumulation in the liver [50]. However, the data regarding the serum lipid profile in subjects on glucocorticoid therapy are sometimes conflicting. Some papers report increased cholesterol and triglyceride levels, but there are also data to the contrary, even some showing that systemic glucocorticoids act positively, for instance, by potentially increasing HDL [51].




8. Discussion


A summary of the studies included in our review is presented in Table S1. Our literature search revealed that the majority of papers concerned cutaneous LP. The second most commonly investigated manifestation was oral mucosa LP. There is much less information about scalp and nail involvement. More studies are needed in patients solely with the oral or nail manifestation of LP to further our knowledge. Lipid aberrations in the group of patients with LPP have also been poorly studied so far and should be investigated in the future.



Noteworthy, the countries of origin of subjects included in the available studies are fairly homogenous. Few studies have been performed on European or Southern American populations. The majority of studies have come from Asia or Africa. More studies on the European population would be appreciated. We did not observe fundamental differences between patients of various origins, so for now, it seems that ancestry does not really affect differences in lipid profiles among patients with LP.



The majority of investigations included at least 50 patients, which although at first seems a small sample size, should be perhaps considered sufficient considering LP is a rare dermatosis. Again, we did not observe that the sample size was related to particular results obtained in the studies. However, some inconsistencies between the different research studies, in our opinion, may have been caused by the different LP subtypes analyzed, together with factors such as their separation from others with the condition, their living area, diet and the technique used in the laboratory investigations. There is little information on the influence of another variable—the LP duration—on MS or dyslipidemia, but currently, it seems there is no relationship.



The current evidence indicates that dyslipidemia is a real problem in patients with LP, especially hypertriglyceridemia. Laboratory parameters such as the total cholesterol, triglycerides, LDL and HDL seem relatively easy and cheap investigations that could be performed by dermatologists or general practitioners on patients with LP in order to detect lipid homeostasis disturbances early on. Another useful tool could be the LDL-C/HDL-C ratio, which is considered a reliable predictor of cardiovascular complications and is quick and easy to calculate based on parameters obtained from laboratory tests. Dyslipidemia, along with abnormal arterial vessel parameters, indicates an increased risk of atherosclerosis in subjects with LP. However intriguing, measurement of the intima media thickness or epicardial adipose tissue parameters seems to have rather low chances for application in daily clinical practice considering the high cost of adequate equipment and the need for staff training.



As for the comparison between the two most frequent LP forms—oral and cutaneous—it seems that in both of them dyslipidemia is a threat, but it is more prominent in the cutaneous form. LPP seems to have less of a close relationship with dyslipidemia, but there are insufficient data on this as of yet.



When considering the drug influence of LP, the matter of the potential beneficial impact of statins on LP (despite the possibility of drug eruptions) will perhaps be verified in the future. It would be interesting to investigate the influence of statins regarding particular agents and different doses. Fibrates and glitazones could also be investigated as new therapeutic agents in this indication. Moreover, considering the above-mentioned lipid alterations due to retinoids or steroids, during the treatment for LP, we may encounter lipid aberrations aside from the ones already resulting from the dermatosis itself.



To note the limitations of our review, we came across certain obstacles. The main difficulty was in interpreting the available research related to the different manifestations of lichen planus that were taken into consideration. Some papers aimed to analyze only LP with skin involvement, some of them only oral LP and others both at the same time. Moreover, some studies included patients with several different subtypes of cutaneous LP. There were also studies on patients from different countries but where their ethnicity was not specified, which may have influenced the results. Furthermore, in some research, a weakness was the small sample size.




9. Conclusions


Lichen planus has emerged as a dermatosis associated with metabolic syndrome. The current evidence indicates that dyslipidemia is a real problem in patients with this dermatosis, especially hypertriglyceridemia. Dermatologists should be attentive to this relationship and aware that the patients may develop different metabolic complications. Perhaps simple laboratory investigations of lipid parameters in such patients or measurements of their waist circumference in daily dermatological practice could benefit these patients, but more studies are required to establish guidelines regarding such approaches. Aberrations in subjects with nail involvement, lichen planopilaris and non-alcoholic fatty liver disease in lichen planus patients seem to be very poorly investigated in the field of lichen planus research so far; hence, they may become future research targets.
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Figure 1. (A) Numerous polygonal pinkish-red papules with shiny Wickham striae located on the shin. (B) Longitudinal fissuring on the fingernail plates. 
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Figure 2. Potential pathomechanism of lipid aberrations and metabolic complications in patients with lichen planus. CAD, coronary artery disease; FFA, free fatty acids; IL, interleukin; Tc lymphocytes, cytotoxic T lymphocytes; TNF, tumor necrosis factor. 
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