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ABSTRACT 

Disreputable outbreaks of Paederus dermatitis (PD) has been predominant in women´s hostels of 

Eastern University and its surroundings. This study was undertaken with the objectives of 

recommending precautions and treatment for students and local residents around the university 

from 2015-2019. Sampling was done by light traps and hand collection. Photographs of beetles 

and skin lesions were taken. Hostel surrounding was inspected to find out the breeding sites of 

beetles. Case review among affected students and staffs was carried out through face to face 

interview. Approximately, 145 students were principally affected on the exposed body parts of 

which 95 % of students developed specific symptoms including erythema, edematous plaques with 

vesicles, micropustules and about 5 % of students reported no specific symptoms. PD was more 

prevalent during rainy seasons than drought months. The students in women´s hostels were more 

frequently affected than in men’s hostels. Population dynamics, seasonal variations, life history 

and behavior pattern of rove beetles should be thoroughly investigated prior to their control. 
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1.0 INTRODUCTION 

 

Paederus dermatitis (PD) also known as dermatitis linearis is a skin blistering inflammatory lesion 

caused by vesicating polyketide cytotoxin called paederin released from rove beetles (Paederus 

sp) belonging to the family Staphyllinidae of Coleoptera [1,2]. This notorious toxin, paederin 

(C25H45O9N) which is an amide with two tetrahydropyran rings circulating in haemolymph [3], 

exudes copiously from these beetles while they get crushed on the skin fortuitously causing 

burning, itching, blistering and erythema on the skin [4,5,6]. Recent studies stated that paederin is 

produced by endosymbionts (Pseudomonas species) inhabiting within Paederus sp. and this 

vesicant inhibiting mitotic cell division by obstructing DNA and protein synthesis [7,8]. In some 

instances, they release paederin as a defensive action to escape from predators when they are in 

danger [9]. Paederus species which are nocturnal, predatory beetles, live in moist shady habitats 

possibly in paddy fields, banks of water bodies and marshes [10,11,1,12] and show positive 

phototaxic behavior [13] and are inevitably drawn to bright incandescent, fluorescent light and 

long wave ultraviolet in human residences after dusk [14,15].         

Approximately 650 Paederus species are found all over the world except Antarctica of which 50 

species have been identified to cause PD [16,17]. Outbreaks of dermatitis linearis have often been 

reported in tropical countries including Iran, Iraq, India, Pakistan, Sri Lanka and Southeast Asia. 

In Sri Lanka, first incidence of acute PD was reported among medical staffs on night duties and 

patients in open wards in Ragama hospital, near Colombo area [18]. Thereafter, no outbreak was 

reported from Sri Lanka. However disreputable outbreaks of PD have been highly predominant in 

women´s hostels of Eastern University and its surrounding in Vantharumoolai region, Eastern part 

of Sri Lanka and it was scrutinized from July, 2015-August, 2019. The present study was 

undertaken to assess epidemiology of PD outbreak, management tactics of infestations and to 

recommend treatments and precautions for students and local residents around the University.    

2.0 MATERIALS AND METHODS  

Light traps were made at Department of Zoology and installed at balcony side of hostel and 

surrounding trees for sampling of nocturnal insects at night as in Fig. 1(a)-(c). Traps were 

switched on after all the lights were switched off from the hostel rooms. Covers of florescent light 

were also examined for the presence of nocturnal insects.  

 

 

 

 

 Figure 1: Installation of light traps at 

(a). outside of balcony, (b). hanging on 

the trees near to hostels (c). balcony. 

 

Figure 2: Paederus fuscipes Curtis, 1826  

(a). Live beetles on the floor of the wash 

room, (b). Dead beetle. 
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Live beetles were detected and collected on the floor of bath rooms, toilets, corridors, near to 

waste water discharge, rooms with open windows and study rooms of women´s hostels where 

lights are switched on for long hours during night (Fig.2 (a)). Seasonal variations of beetles 

collected from light trap sampling was noted from 2015-2019. The specimens were sorted out at 

the laboratory of Department of Zoology and identified with Kyowa optical SE-L 

stereomicroscope up to genus level. Hostel front, backyards and bathroom outlet pipes were 

inspected in order to find out the breeding sites of beetles (Fig. 3(a)-(f)). Case review among 

affected students and staffs was carried out in order to gather the details of constitutional 

symptoms, site and type of lesions, sleeping routines, past history of incidences and infrastructure 

of hostel building through face to face interview. In addition, photographs of beetles and skin 

lesions caused by them were taken. Treatment of PD was discussed with dermatologist and 

regional medical officer. Management actions and precautionary measures were instructed to 

students in hostels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Possible ideal breeding habitats of rove beetles, (a). One of the women´s hostel (ICC A and B) 

of Eastern University, (b). Sanitary pits surrounded with vegetation and garbage at the backyard, (c). 

Drainage at the hostel backyard, (d). Drainage between women and men’s hostels, (e). Hostel backyard 

near to the vegetation, (f). Waste water discharge at the backyard. 
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3.0 RESULTS  

More than 145 students (24 % ) were principally affected on the exposed body parts including face 

and neck, nape, around eyes, breast, abdomen, fore and hind arms of which 95 % of students 

experienced sudden onset of severe burning sensation followed by erythema and edematous 

plaques with centered vesicles and bullae (Fig. 6(a)-(b)), sometimes erythema with micropustules, 

periorbital oedema (Fig. 4(a)-(c)) without keratoconjunctivitis (Nairobi Eye), whiplash linear 

lesions (Fig. 4(d)), kissing lesions (Fig. 5(a)-(b)) on knee and elbow, itching, residual 

hyperpigmentation (Fig. 7(a)-(b)),  necrotic crusted lesions (Fig. 8(a)-(b)), desquamation (Fig. 

9(a)-(d)), linear crusted lesion (Fig. 10(a)-(b)), erythematous purpuric rash (Fig. 10(c)-(d)) and 5 

% of students reported no specific symptoms. Some students demonstrated acute multiple large 

lesions on the forehead, neck and breast with confluent epidermal necrosis and experienced 

systemic symptoms such as fever, vomiting, arthralgia and neuralgia. Ocular lesions could be 

caused by passive transfer of toxin from affected areas by fingers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Linear erythematous purpuric lesions on the (a). Periorbital skin, (b). Upper 

eyelid, (c). Periorbital oedema, (d). Whiplash linear lesion near to eye. 

Figure 5: Kissing lesions, (a). Acute kissing lesion with central blister in the elbow 

when the insect get crusted, (b). Acute erythematosus purpuric kissing lesion in the 

skin fold. 

 

Figure 6: Acute linear erythematous plaque studded with pustules on (a). forehead 

and (b). nape. 
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Although, the latent period from contact of poison to onset of symptoms was 1-2 days, expression 

of symptoms was dependent on the person´s health conditions. Healing time of acute skin lesions 

was 10-20 days with residual post-inflammatory hyperchromic scarring that persisted for 6-12 

months. In some cases, it persisted more than 2-4 years, thus posing  cosmetic issues on the 

exposed body parts like face, neck, hand among University students (personal communication). 

However,  pigmentation was not observed in mild cases. 

Figure 7: (a)-(b). Erosion, crusting and hyper-pigmentation after rupturing of 

blisters on the nape and neck. 

 

Figure 8: Grouped superficial necrotic crusted lesions on (a). upper back and (b). 

hand. 

 

Figure 9: Desquamating lesions on (a). neck, (b). cheek, (c). chest and (d). stomach 

during healing 
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It was confirmed that almost all affected students studied under artificial lightings in the study hall 

at night or slept with opening of windows or balcony door. There was another motive for cause of 

PD, because these beetles can hide in their clothings, towels and crushed on the skin while 

wearing the cloths or wiping the face and body with towel (personal communication with victims). 

The students in women´s hostels affected than in men’s hostels, this might be because of the 

occurrence of ideal breeding sites for beetles including waste water discharge (Fig. 3(f), damp, 

moist habitats, sanitary pits surrounded with vegetations (Fig. 3(b), garbage dumping sites 

including cooking wastes behind women´s hostels (Fig. 3(b), drainage between women and men’s 

hostels (Fig. 3(c)-(d). In addition, PD affected the attendance of students for lectures and practical 

classess.   

 

4.0 DISCUSSION 

PD was more prevalent in wet months of the year after rain showers especially June, July, August 

than dry months due to the moist soil conditions favouring breeding of rove beetles. It was noticed 

that students in third and fourth floors were severely affected than in ground and first floors in 

four-storey hostel buildings. This may be due to the flight pattern of rove beetles from surrounding 

vegetations toward attractive uppermost level luminescent lightings. Previous studies [19,13,20] 

so proved that victims of PD were in top and middle floor levels compared to the ground level of 

apartments. Further, large-scale of wind system also facilitate dispersal of agricultural pests or 

outbreaks of insect-borne infection from long distances [21], thus the rainy months with strong 

wind blowing may be an feasible climatic factor for PD outbreaks. 

Formerly, students and security staffs misinterpreted that bite or sting of beetles causes PD and 

also blister beetles (vernacularly known as ‘fire beetles’ in village) was misdiagnosed as a cause of 

this dermatitis. Blister beetles belonging to family Meloidae are always confused with Paederus 

beetles, as they also provoke dermatitis or blisters on the skin by releasing a defensive chemical, 

cantharidin while in danger [11].  

Specimens could tentatively be identified as Paederus fuscipes Curtis, 1826 (Fig.2 (a)-(b)), 

however further study will be needed for proper identification by taxonomic key of Paederus 

species and genitalic dissection especially shape of aedeagus. P. fuscipes is frequently found in 

marshes, rice fields, moist vegetations and has a cosmopoliton in distribution from Sri lanka, 

Figure 10: (a)-(b). Linear crusted lesion with early hyperpigmentation, (c)-(d). Linear 

erythematous purpuric rash on (c). submandibular area and (d). upper back.  
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India, Southeast Asia, Central Asia to Japan, to Australia. The brightness of lights from housing 

areas attracts P. fuscipes from their breeding habitats located many miles far-away [13].   

PD is commonly ignored by students and local residents, most of them do not consult 

dermatologists or general physicians, instead, they treat it themselves by applying locally available 

dermal creams. Consequently, it may lead to misdiagnosis, because the clinical appearance of PD 

imitates other dermatosis such as herpes zoster, bullous impetigo, phytophotodermatitis, irritant 

dermatitis provoked by other venomous insects, liquid burns, cantharidin dermatitis 

[22,23,13,24,25]. However, PD is clinically manifested by acute onset eruption with burning pain 

followed by erythematous plaques with micropustules, linear pattern of dermatitis, early lesions 

characterized by neutrophilic spongiosis, exocytosis and epidermal reticular degeneration, acute 

lesions demonstrating intraepidermal vesiculation and confluent epidermal necrosis with 

comprehensive history about chances for interaction with Paederus beetles or patients from 

disease epidemiological region [26,1]. Thus, causative agents for dermatitis should properly be 

identified prior to the treatment.    

PD was diagnosed clinically without any specific investigations (tests) based on the affected 

patient's clinical history including living environment (hostels), previous similar episodes, other 

inmate's affected, seasonal epidemics etc. Clinical examination is also very important to arrive at 

the diagnosis. Common treatments for PD are oral analgesic, antihistamines for reducing itching, 

antibiotics and corticosteroid creams. Topical steroid-antibiotic combination has been prescribed 

after formation of lesions. In addition, calamine, camphor and topical anesthetics (lidocaine, 

benzocaine) can be recommended for temporary relief of pruritus and silver sulfadiazine has also 

been used due to its antibacterial activityn [1,27]. 

Larvicide (Abate liquid), insecticide (lambda cyhalothrin) were sprayed inside and hostel premises 

for temporary control of larvae and adults as per entomological officer’s instructions, however, 

infestation was noticed after certain time period. In order to avoid beetle in contact with human 

residential areas, precautions should be made including shutting of balcony doors and windows by 

dusk,  sealing of windows with fine mesh net, sleeping under a mosquito nets, applying insect 

repellent creams or oils  (cinnamon oil, citronella oil)  at nights, clearing weeds, garbages and 

excess vegetations near hostels, tillage of moist soil around the hostel surrounding, switching off 

lights near beds, usage of low intensity of lights at night, public and clinical education of etiology 

[28,1], education of  students and staffs to identify Paederus beetles, avoidance of handling 

beetles  by hands, beetles on the skin should be blown off or gently removing by allowing them to 

walk on the paper [28,9], if accidentally crushed, thorough washing of skin with soap and water as 

quickly as possible to eliminate pederin, awareness program of PD for students and local residents 

by issuing leaflets in their native languages, implementation of proper sanitary and waste disposal, 

indoor application of insecticides (pyrethroid) as mentioned above.    
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5.0 CONCLUSION 

Extensive investigations on the population dynamics, seasonal variations, life history and behavior 

pattern of rove beetles should be thoroughly studied, in order to reduce PD eruption prior to the 

implementation of integrative control measures. 
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