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Clinico-epidemiology of Hymenoptera Stings
in and around Kaski District, Nepal.
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ABSTRACT:

Introduction: In Nepal, morbidity and mortality from Hymenoptera stings is mainly from three commonly
encountered insects: hornets (local: aringal), wasps (local: barulo) and honey bees (local: mahuri). The
present study documents the incidence of hymenoptera sting in Western Region of Nepal and explores the
cause behind such unprovoked attack upon human subjects. Methods: This hospital-based study included
all the patients with history of insect sting attending the Emergency Department of Manipal Teaching
Hospital, Pokhara from May 2015 till November 2015. Results: Of total 16 cases during the study period
three were brought dead cases. The alleged insect happened to be bee in two cases, hornet in two cases, and
wasp in eight cases with a case of unidentified insect sting. Severe burning pain with swelling, redness and
itching were the common presenting symptom in all the admitted patients (n=13). Conclusion: Agricultural
activity during the day was the cause of most unprovoked stings followed by deliberate destruction of the
insect hive. Immediate medical attention in the nearby health care facility to the victims will save mortality.
The health care facility also needs to have surplus lifesaving medication to counteract the life-threatening
anaphylaxis reactions from such stings.
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emergency hospital visits due to stings are mainly
from three commonly encountered insect groups;

Stings from insects of Hymenoptera group hornets (local: aringal), wasps (local: barulo) and
are common in developing countries. The venom honey bees (local: mahuri). It is well recognized fact
the insects possess in their stings is capable of life that these fierce insects sting only when provoked.
threatening anaphylactic reaction associated with [1] If these insects feel a threat of intruder bashing
unanticipated mortality.[1-5] The immunoglobulin their hives, colonies or being attacked; they counter
IgE present in the venom which is capable of attack by the use of their powerful stings.
late-phase inflammatory reaction is the reason for
great morbidity from the stings.[6] In Nepal, the
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METHODS:

This descriptive cross sectional study was
carried out in the Emergency Department (ED) of
Manipal Teaching Hospital, Pokhara, Nepal. An
approval was obtained from the Institutional Research
Committee (IRC) before the commencement of
the study. All the patients attending the ED with a
history of bee or wasp sting between May 2015 and
November 2015 were included in the study. Three
patients who were brought dead to the ED with an
alleged history of wasp sting during the study period
were also included. The study duration was chosen
between May and November because venom specific
IgE has seasonal variation and maximum number of
casualties are reported in this period of the year.[2,3]

All the patients in the present study were
initially registered either a case of bee sting or wasp
sting based on the history given by the patients and/
or the attendants. Although, wasp and hornets are
two different insect species, there was likelihood that
hornet stings too were designated as wasp stings. To
be more specific in this regard, a coloured photograph
each of hornet and wasp was shown to all the patients
registered as a case of wasp sting for confirmation.
When the patient or their caregivers, after looking
at the photograph claimed it was neither wasp nor
hornet, the case was categorized under unidentified
insect sting. Detailed history was obtained from the
patient and/or patient’s caregivers after obtaining
informed consent. The specific variables were noted
which included age and gender of the patient, insect
involved, site stung, activity prior to sting, and the
presenting symptoms. The patients were followed up
in the wards and data on complications, outcome of
treatment and duration of hospital stay were noted.
The collected data was analysed using Statistical
Package for Social Sciences (SPSS™) software 16.0
and results expressed in proportions.

RESULTS:

A total of 16 cases of bee and wasp stings
brought to the Emergency Department (ED) of
Manipal Teaching Hospital, Pokhara were analysed
in the present investigation. Of all the cases of
insect stings (N=16), one patient was referred
from primary health centre and three patients were
brought dead to the ED with a history of wasp sting,
others had directly reported to the ED. Two cases
were registered as those from bee sting and other
fourteen as wasp sting. The study group comprised
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of ten males (62.5%) and six females (37.5%) with
a mean age of 25.25+18.36 and 37.0+£10.07 years
respectively. On showing the picture of the alleged
insect, two cases were assigned as bee stings, two
cases as hornet and eight cases as wasp stings. The
three brought dead cases with alleged history of
wasp sting, could not be confirmed yet placed under
wasp sting category. Demographic characteristics of
the patients are presented in Table 1.

Table 1. Demographic characteristics of the
patients. (N=16)

Variable Frequency
n (%)
Sex
Male 10 (62.5%)
Female 06 (37.5%)

Age distribution

<10 years 03 (18.75%)

11-30 years 06 (37.5%)

>31 years 07 (43.75%)
Mean Age (years)

Male 25.25+18.36

Female 37.00+£10.07

Insect Involved

Bee 02(12.50%)
Wasp 11%* (68.75%)
Hornet 02 (12.50%)
Unidentified 01(6.25%)

Activity during Sting
Cutting paddy 01 (6.25%)

Rearing goat in jungle 01 (6.25%)

Playing 01 (6.25%)
Honey hunting 01 (6.25%)
Walking 01 (6.25%)
Cutting grass 03 (18.75%)
Destroying the hide 04 (25.00%)
Wasp hunting 04 (25.00%)

Time of sting
Morning (6am to noon) 03 (18.75%)
11 (68.75%)

02 (12.5%)

Day (noon to 6pm)
Evening (6pm onwards)

* Wasps were involved in all three brought dead cases

Severe burning pain with swelling, redness
and itching were the presenting symptom in all the
patients who got admitted (n=13) to the hospital.
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Rash over areas other than the sting site was seen in
five cases (38.56%). Besides, four patients (30.77%)
complained of shortness of breath. The sting was
confined to head and neck region in four cases
(30.77%) and one case each (7.69%) in the trunk and
upper limb. In the remaining seven cases (53.85%)
the sting was not confined to a particular region
rather was generalised over a wide area.

History obtained from the patient and/
or their caregivers revealed that day time was
the most vulnerable period as 68.75% of the total
casualties occurred during this period. Unprovoked
sting occurred mostly during agricultural activities
like cutting paddy, cutting grass, rearing goat etc.
One child suffered bee sting while playing. It was
observed that deliberate destruction of the insect
hive was the main reason of hymenoptera sting in our
study. In four cases (25%), the patients were stung
while destroying the hive in their neighbourhood.
There were four patients stung during wasp hunting
and a case from Lamgunj district where a patient
was stung by a swarm of bees while he was honey
hunting. No mortality was reported for the patients
admitted to the hospital (N=13). Duration of stay in
the hospital varied between two days and four days
with a mean hospital stay of 2.92+0.86 days.

Antihistaminic medication was the treatment
given to all admitted cases whereas Injection
Hydrocortisone (steroid) and Adrenaline were used
only in six admitted cases. Two patients in the study
had abnormal renal function and one patient had
deranged liver function test reports. One patient
with haematological complication had an abnormal
Prothrombin Time (PT) where blood did not clot
within two minutes. This was the only patient who was
transfused four units of fresh frozen plasma and was
also administered Vitamin K. Clinical presentation,
complications and outcome of hymenoptera stings in
the study are shown in Table 2.

DISCUSSION:

Reactions to insect stings are varied ranging
from local irritation to systemic manifestations
including anaphylaxis, organ failure and death.
Small peptides, vaso-active amines and proteins are
responsible for initiation of painful stimuli following
the sting.[2] The triad of inflammatory responses;
redness (rubor), pain (dolor) and swelling (tumor)
are invariably present in hymenopteroid stings as
observed in our cases. The venom consisting of
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Table 2. Clinical presentation and outcome. (N=13)

Variable Frequency

Signs and Symptoms N (%)

Swelling 13 (100%)
13 (100%)
13 (100%)
13 (100%)

05 (38.46%)

Severe Pain (burning)
Redness
Itching

Rash (other than sting site)

Shortness of Breath 04 (30.77%)
Sting Site

Head and neck 04 (30.77%)

Trunk 01 (7.69%)

Limbs 01 (7.69%)

Multiple sites 07 (53.85%)

Duration of hospital stay (days)

2 05 (38.46%)
3 04 (30.77%)
4 04 (30.77%)

Mean duration (days) 2.92+0.86
Complications
Abnormal Liver Function Test 01 (7.69%)

Abnormal Renal Function Test 02 (15.38%)

Haemolysis 01 (7.69%)
Outcome

Recovered and discharged 10 (76.93%)

Left Against Medical Advice 03 (23.07%)

Mortality 00 (--)*

*three cases of wasp stings were brought dead to the hospital

phospholipase, hyluronidase and enzyme protein is
the culprit for tissue damage and fatal anaphylaxis.
The pathophysiology of IgE mediated allergic
reaction provoked by the venom and its systemic
manifestation is exhaustively studied previously and
1snotwithinthe scope of this article.[4-9] Studies have
shown that fatality from hymenoptera venom occurs
mostly within one to two hours of sting.[2,4,10] If a
patient is injected with epinephrine within this time
then the mortality would certainly decline. Intra-
dermal skin testing for venom specific IgE is usually
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done to determine the severity of anaphylaxis and
also to determine the patients needing treatment with
venom immunotherapy (VIT). The tertiary centre
where this study was conducted had no provision
of skin testing for venom specific IgE and neither
was treatment with VIT. It is believed that once a
person stung by the insect of this group and develops
anaphylaxis reaction, there is less than 5% chance
that such reaction would occur in subsequent stings.
[6,11-13]

The demographic and clinical findings from
the previous studies on insect stings are consistent
with our findings yet the previous studies did not
explore much on the cause of such stings in humans.
Beekeeping, formally a secondary activity for some
farmers in Nepal, presently has become a business
replacing sustenance crop farming.[14] The
interesting and unique observation as to cause of bee
sting in our study was wild honey hunting. The toxic
effect of wild honey on humans especially in the areas
of surplus wild nectar flower Rhododendron (national
flower of Nepal) has already been reported,[15] yet
bee sting due to wild honey hunting has not been
previously reported. Honey hunting, formerly done
as a small and subsidiary activity, nowadays,has
become a business, as the collected honey when
exported earns a handsome amount of money. Even
the intoxicating mad honey is sold in the markets in
Japan and Korea where it is used for its medicinal
properties. Recently, honey hunting has emerged as
a recreational and adventurous sport for the tourist
intending to experience this event, which is also a
source of income for the indigenous communities.
[16] Hornets hunt on honey bees and hornet stings
too cannot be denied during this activity.

Hymenopterans do not attack human unless
provoked. Humans fear hymenopterans because of
the painful stingers they possess. The hive or colony
near the residential area is usually destroyed fearing
such an attack. In the present study, four cases of
wasp sting resulted while trying to destroy the
colony in their neighbourhood. The commonest way
of destruction of hive is by making a thick smoke
below the hive so that the insects are repelled and
the hive is destroyed by a long bamboo stick. The
authors during interview of the patients in the study
found out that three cases were stung by the insect
when they were trying to hunt the wasp larvae. It
is a popular belief among the local people that the
larva of the wasp/hornet is an energy food and also
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an aphrodisiac.

The number of cases and the number of
mortality in the present study may seem low but
the findings reveal bitter reality. Out of 16 cases
in the present study only three cases were from
Kaski district where the study centre is located.
There were only two cases who sought treatment at
rural health-post before reaching the study centre.
The authors want to highlight the fact that fourteen
cases didn’t seek treatment at the rural health posts
in their locality and travelled two to four hours to
reach the tertiary care centre. The two cases who
visited the health post were also referred to tertiary
centre without epinephrine injections. This point to
the fact that the rural health workers in Nepal are not
familiar with epinephrine injections/ auto-injectors
or it is unavailable. As a consequence people do
not trust the care given at the primary health care
centres by incompetent care givers.

The authors want to highlight a case where a
lady stung by hymenoptera was successfully treated
and recovered in a primary health care centre when
the nervous health assistant consulted and sought
help from a doctor at tertiary centre by telephone.[17]
Telemedicine in the form of telephone consultation
is not only cost effective but also a life-saving in the
remote areas of Nepal. Sometimes unavailability of
vehicle, difficult geographical terrain, bumpy roads
delay the transport of the patient to the tertiary centre
and the patient may collapse and die even before
reaching the hospital. Government of Nepal states
there are 208 primary health care centres (PHCCs),
1559 health-posts (HPs) and 2247 sub health-posts
(SHPs).[18]

The authors recommend the government
should conduct awareness programs for the public
and also should provide emergency life saving drugs
(e.g.epinephrine injections) invariably to all the rural
health posts of the country. All the PHCCs, HPs and
SHPs should necessarily have a telephone line so
that in case of emergency telephone consultation
could be made. There should be training and
workshops for the care givers from time to time to
refresh their knowledge and skills. The locals who
live near wild and those who indulge in hymenoptera
hunting activity should be made aware that in case
of stings they should visit the nearby health post so
that life threatening allergic reactions is prevented
and human lives are saved in time.
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CONCLUSION:

Usually insect stings cause minor and self-
limited reactions, but the insects of Hymenoptera
group are infamous for causing severe systemic
reactions and fatality in some cases. Therefore,
patients who are stung by hymenopteriod insects
require timely and aggressive therapy. The early
use of epinephrine, immediately after sting or at the
onset of systemic symptoms are proved life-saving.
There should be surplus supply of life saving drugs
at the primary health care centre in the rural areas
and there should be awareness amongst the public
to seek treatment at nearest accessible health care
provider that would save time and dime.
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