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INTRODUCTION
Pterygium is a degenerative subepithelial fibrovascular 
tissue where the bulbar conjunctiva advances from the 
nasal side, rarely from temporal side to the cornea. Although 
the growth itself is benign, it may cause decreased visual 
acuity by encroaching on the visual axis or by inducing 
astigmatism (1,2). It is a common ophthalmic disease that 
causes cosmetic anxiety in patients but it’s etiology and 
pathogenesis are not fully understood (3).

Although many theories have been tried to explain 
the pathogenesis, it is suggested that the disease is 
multifactorial; low income, old age, education level, dry and 
dusty weather, living in rural areas and male gender are 
other risk factors (4). The other risk factors such as tear 
film changes, cytokines and growth factor imbalances, 
immunological disorders, genetic mutations and viral 
infections have also been implicated in the pathogenesis 

(3). The most important risk factor for pterygium formation 
is prolonged exposure to ultraviolet radiation (5).

Khat ‘Catha Edulis’ leaves are consumed at a high rate 
in the subsaharan region and are known to be addictive 
psychologically and physiologically (6). The cathinone 
substance in khat is the β-keto analogue of amphetamine 
and is chewed in the mouth and absorbed from the 
buccal mucosa and small intestine (7). Amphetamine-like 
psychotic effects are observed in long-term khat use (8). 
In addition, methamphetamine increases the expression of 
Ki-67 and p53protein at the cellular level (9). It was found 
that Ki-67 and p53 protein expression was significantly 
increased in pterygium epithelial cells (10). 

In our opinion; the khat substance, which contains 
cathinone, may be closely related to the development 
of pterygium, and there are no studies in the literature 
showing its association with pterygium.
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In this study, we planned to investigate whether there is 
a relationship between khat consumption and pterygium.

MATERIALS and METHODS
Study population

Our study Mogadishu Somalia Turkey Recep Tayyip 
Erdogan Education and Research Hospital was carried 
out on patients admitted to the ophthalmology clinic. 
Between November 2019 and February 2020, 2200 
patients were examined.146 patients who met the criteria 
among 335 patients with primary pterygium were included 
in the study. Approval was obtained from the institutional 
ethical review committee. Informed consent was obtained 
from the patients before any examination or treatment 
was performed. The study was conducted in accordance 
with the principles of the Helsinki Declaration. Routine 
ophthalmologic examinations were performed in all cases. 
Detailed history was obtained from all patients included 
in the study. Patients were evaluated in terms of outdoor 
work, age, medical treatment history of pterygium, use of 
glasses or hats, family history, location of pterygium and 
eye with pterygium.

Patients under 20 years of age, those who had previously 
undergone pterygium or ophthalmic surgery, systemic 
drug use, or patients with systemic disease were excluded. 
Previous studies have shown that smoking prevents 
pterygium (11) because of smoking data were excluded 
from the study. Female patients could not be included in 
the study because Somalian women did not use khat.

Ophthalmological examination

Eye findings were evaluated using an SL-450 slit-
lamp biomicroscope (Nidek Co. LTD.Gamagori, Aichi, 
JAPAN) by an ophthalmologist. Pterygium was defined 
as a fibrovascular growing lesion extending beyond the 
temporal or nasal limbus to the cornea.

Grade 1: The location of the lesion extends to the cornea 
less than 2 mm.

Grade 2: The location of the lesion extends up to 4 mm on 
the cornea.

Grade 3: The location of the lesion extends tomore than 4 
mm on the cornea and visual axis (12).

Because of the number of patients in grade 2 was low 
(n=15) and similar studies were taken into consideration 
(13), grade 1 and 2 were considered as the same group 
and grade 3 as the other group.

Statistical analysis: The Statistical Package for the Social 
Sciences (SPSS v.23.0,Chicago, USA) was used for the 
statistical analyses. Descriptive statistics; i.e., mean 
± standard deviation (SD) values were used to describe 
quantitative data and frequencies and percentages for 
qualitative data. Variables with normal distribution were 
analyzed by independent sample t-test. Variables without 
normal distribution were analyzed by Mann-Whitney 
U-test.

RESULTS
This study evaluated the data of 146 patients with 
pterygium. The cases were divided into two groups 
as grade 3 (42 patients, 28.8%) and non-grade 3 (104, 
71.2%).The mean age was 43.5 ± 9.7 years. When the 
demographic findings of grade 3 and non-grade 3 patients 
were compared, khat use (p<0.001) and outdoor work 
(p=0.001) were significantly increased in the grade 3 
group. The use of sunglasses and / or hats (p=0.004) and 
medical treatment history (p=0.042) were significantly 
increased in non-grade 3 groups.

Age, family history, being over 40 years old, the side of 
the pterygium (nasal / temporal), and the eye with the 
pterygium (right / left) were not statistically significant 
(Table 1).

Table 1. Comparison of Grade 3 and Non-Grade 3 patient data

Non Grade 3 n=104 Grade 3 n=42 P value

Age (years) 40.7±10.9 44.3±9.1 0.065

Use of khat, n (%) 8 (7.7) 17 (40.5) <0.001

Oudoor twork, n (%) 45 (43.3) 31 (73.8) 0.001

Family history, n (%) 23 (22.1) 14 (33.3) 0.158

Medical treatment history, n (%) 27 (26) 4 (9.5) 0.042

Use of hat and/or sunglasses, n (%) 37 (35.6) 5 (11.9) 0.004

Over 40 years, n (%) 51 (49) 28 (66.7) 0.053

Nasal/Temporal site 97/7 36/6 0.147

Right/Left eye 57/47 18/24 0.191
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DISCUSSION
In our study we investigated the relationship between 
the high degree of pterygium and khat consumption and 
we found a few important findings. This is the first study 
on pterygium in Somalia. Secondly, khat, which is widely 
consumed, can accelerate the development of advanced 
pterygium.

Khat consumption has been demonstrated in studies 
that have an amphetamine-like effect in the body (14). 
Considering that amphetamine increases p53 (15) and Ki-
67 (16) protein expression and increases these proteins in 
pterygium cells, the significant height of grade 3 pterygium 
in patients using khat suggests that khat substance acts 
by increasing expression of these proteins.

There are studies showing that pterygium grade 
progresses and its frequency increases with increasing 
age in the literature (17). The Kumejima study conducted 
in Japan revealed that the incidence of pterygium over the 
age of 40 was 30.8% and had shown that age increase is 
a risk factor for pterygium progression (18). In our study; 
the average age of both grade 3 and non-grade 3 groups 
was quite young. Therefore, the ages were similar in both 
groups. The same finding was also observed when the 
patients were separated under 40 years of age or older. 
If our patient population was older, the number of grade 3 
patients would be higher. Contrary to many other studies, 
the fact that age and pterygium grade increase were 
meaningless in our study is supportive of our hypothesis. 
Otherwise, we would fall into the dilemma of whether the 
age factor or khat use affects the progression of advanced 
pterygium. In addition, the similarity of the age groups in 
our study suggests that the effect of khat consumption on 
pterygium progression becomes prominent.

It is well known that ultraviolet radiation from the sun 
causes oxidative damage to DNA and is thought to be an 
significant factor for pterygium pathogenesis (19). Studies 
have shown that ultraviolet radiation from the sun causes 
mutations in the p53 protein in pterygium epithelial cells 
(20). A study among motorcycle riders in Nigeria states 
that the use of UV-protected sunglasses and a helmet 
prevents the development of pterygium (13). The study of 
the elderly Mongol population in the high altitude Henan 
region of China also highlights the protective importance 
of wearing sunglasses and a wide-brimmed hat (21). In our 
study, we found that the patients who did not use hats and/
or sunglasses were advanced patients and statistically 
significant use of hats and/or sunglasses was consistent 
with these studies. As a result of these findings, we think 
that using a large enough hat together with sunglasses to 
prevent the effects of ultraviolet radiation from the sun, 
especially in rural areas and in people working outside, 
may prevent the progression of pterygium.

The area between 37° south and north of the Equator is 
defined as a pterygium belt, where pterygium is more 
common (22). High prevalence in a study among people 
living on the island of Jaloh, just south of the equator, 

supports this observation (22). Despite this observational 
finding, there are some exceptions. Although the Solomon 
Islands are very close to the equator, the prevalence of 
pterygium among the people was very low (0.3%) (23). 

In addition, there are studies showing that the frequency of 
pterygium increases among people living at high altitudes 
(24). It is a known fact that as the altitude increases, the 
harmful effect of ultraviolet rays from the sun increases 
(24). Maharjan et al. found the frequency of pterygium 
as 10.08% among people living in high altitude in Nepal 
(25). A high prevalence of pterygium is reported by Wang 
et al from Tibet, where the altitude is very high (26). 
Guo et al reported that the pterygium is a common and 
highly prevalent eye disease from a high altitude region 
of Mongolia (27). In contrast, the study of Lu et al. among 
the Mongolian population living in the Tibetan Plateau in 
China showed that the prevalence was not statistically 
significant for participants with pterygium between 
different altitudes (21). 

Somalia is not a high altitude country. However, the 
relative frequency of pterygium in the country suggested 
that high altitude may not be a risk factor in pterygium 
development or progression. Contradictory results in 
these studies suggest that ultraviolet radiation alone does 
not accelerate the progression of pterygium. In our study, 
the high incidence of advanced pterygium in patients 
using khat, high exposure to sun in the same patient 
group, suggests that khat and ultraviolet radiation may 
have additive effects at the cellular level.

In the Limpopo study (28) and in the pterygium prevalence 
study in North Ethiopia (12), medical treatment history 
had a positive predictive value in patients with pterygium, 
but these studies did not assess the effect of drug use 
on grade. In our study, it was observed that drug use may 
delay the progression of pterygium to advanced grade. In 
our study, the lower grade of patients who had previously 
received medical treatment for pterygium was found to 
be one of the positive predictors and was statistically 
significant.

The classification of patients with pterygium alone and 
no comparison with non-pterygium patients are among 
the limitations of our study. Another limitation was that 
women did not consume khat in the Somali population, 
preventing the inclusion of female patients in the study. 
The entire study consisted of a male population. The 
fact that no studies have been conducted between khat 
consumption and eye diseases limits our access to the 
findings in this area. Our study is an observational study. 
Further studies are needed to support the hypothesis 
that khat consumption may accelerate the grade of the 
pterygium.

CONCLUSION
Khat consumption may increase the likelihood of advanced 
grade pterygium. For this reason, regular eye check-ups 
for patients who use khat for a long time will be beneficial. 
It is recommended that these patients be informed that 
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advanced pterygium can be seen more frequently due to 
khat use.

Competing interests: The authors declare that they have no competing 
interest.
Financial Disclosure: There are no financial supports.
Ethical approval: Approval was obtained from the Somalia Mogadishu - 
Turkey Recep Tayyip Erdogan Education and Research Hospital ethical 
review committee.   
 
REFERENCES
1. Bradley JC, Yang W, Bradley RH, et al. The science of 

pterygia. Br J Ophthalmol 2010;94:815–20.
2. Errais K, Bouden J, Mili-Boussen I, et al. Effect of 

pterygium surgery on corneal topography. Eur J 
Ophthalmol 2008;18:177–81.

3. Malozhen SA, Trufanov SV, Krakhmaleva DA. 
Pterygium: etiology, pathogenesis, treatment. Vestn 
Oftalmol 2017;133: 76-83.

4. Rong SS, Peng Y, Liang YB, et al. Does cigarette 
smoking alter the risk of pterygium? a systematic 
review and meta-analysis. Investig Opthalmology Vis 
Sci 2014;55:6235.

5. Asokan R, Venkatasubbu RS, Velumuri L, et al. 
Prevalence and associated factors for pterygium and 
pinguecula in a South Indian population. Ophthalmic 
Physiol Opt 2012;32:39–44.

6. Sallam MA, Sheikh KA, Baxendale R, et al. The 
physiological and ergogenic effects of khat ( Catha 
edulis Forsk) Extract. Subst Use Misuse 2018;53:94–
100.

7. Atlabachew M, Combrinck S, Viljoen AM, et al. Isolation 
and in vitro permeation of phenylpropylamino alkaloids 
from Khat (Catha edulis) across oral and intestinal 
mucosal tissues. J Ethnopharmacol 2016;194:307–
15.

8. Geresu B. Khat (Catha edulis F.) and cannabinoids: 
Parallel and contrasting behavioral effects in 
preclinical and clinical studies. Pharmacol Biochem 
Behav 2015;138:164–73.

9. Yu S, Zhu L, Shen Q, et al. Recent Advances in 
methamphetamine neurotoxicity mechanisms 
and its molecular pathophysiology. Behav Neurol 
2015;2015:1–11.

10. Ljubojevic V, Gajanin R, Amidzic L, et al. The expression 
and significance of p53 protein and Ki-67 protein in 
pterygium. Vojnosanit Pregl 2016;73:16–20.

11. West S, Munoz B. Prevalence of pterygium in Latinos: 
Proyecto VER. Br J Ophthalmol 2009;93:1287–90.

12. Anbesse DH, Kassa T, Kefyalew B, et al. Prevalence 
and associated factors of pterygium among adults 
living in Gondar city, Northwest Ethiopia. PLoS One 
2017;12:e0174450.

13. Achigbu E, Ezepue U. Prevalence and severity of 
pterygium among commercial motorcycle riders in 
south eastern Nigeria. Ghana Med J 2014;48:153.

14. Simmons SJ, Leyrer-Jackson JM, Oliver CF, et al. 
DARK Classics in Chemical Neuroscience: Cathinone-
Derived Psychostimulants. ACS Chem Neurosci 
2018;9:2379–94.

15. 15.  Lu T, Kim PP, Greig NH, et al. Dopaminergic 
Neuron-Specific Deletion of p53 Gene Attenuates 
Methamphetamine Neurotoxicity. Neurotox Res 2017; 
32:218–30.

16. Kim A, Mandyam CD. Methamphetamine affects 
cell proliferation in the medial prefrontal cortex: A 
new niche for toxicity. Pharmacol Biochem Behav 
2014;126:90–6.

17. Liu L, Wu J, Geng J, et al. Geographical prevalence and 
risk factors for pterygium: a systematic review and 
meta-analysis. BMJ Open 2013;3:e003787.

18. Shiroma H, Higa A, Sawaguchi S, et al. Prevalence and 
Risk Factors of Pterygium in a Southwestern Island 
of Japan: The Kumejima Study. Am J Ophthalmol 
2009;148:766-71.e1.

19. Reisman D, McFadden JW, Lu G. Loss of heterozygosity 
and p53 expression in Pterygium. Cancer Lett 
2004;206:77–83.

20. Onur C, Orhan D, Orhan M, et al. Expression of p53 
protein in pterygium. Eur J Ophthalmol 1998;8:157–
61.

21. Lu J, Wang Z, Lu P, et al. Pterygium in an aged 
Mongolian population: a population-based study in 
China. Eye 2009;23:421–7.

22. Tan CSH, Lim TH, Koh WP, et al. Epidemiology of 
pterygium on a tropical island in the Riau Archipelago. 
Eye 2006;20:908–12.

23. Verlee DL. Ophthalmic survey in the solomon islands. 
Am J Ophthalmol 1968;66:304–19.

24. Jha KN. High Altitude and the eye. Asia-Pacific J 
Ophthalmol 2012;1:166–9.

25. Maharjan I, Shreshth E, Gurung B, et al. Prevalence of 
and associated risk factors for pterygium in the high 
altitude communities of Upper Mustang, Nepal. Nepal 
J Ophthalmol 2014;6:65–70.

26. Wang G-Q, Bai Z-X, Shi J, et al. Prevalence and risk 
factors for eye diseases, blindness, and low vision in 
Lhasa, Tibet. Int J Ophthalmol 2013;6:237–41.

27. Guo B, Lu P, Chen X, et al. Prevalence of dry eye disease 
in mongolians at high altitude in china: the henan eye 
study. Ophthalmic Epidemiol 2010;17:234–41.

28. Anguria P, Ntuli S, Interewicz B, et al. Traditional eye 
medication and pterygium occurrence in Limpopo 
Province. South African Med J 2012;102:687. 


