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Introduction: Green pit vipers (GPV) are widely distributed throughout Thailand and are

responsible for significant morbidity. The primary objective of this study was to characterize

clinical presentations and treatment methods for GPV bites. The secondary objective was to

demonstrate the earliest and latest onset of hematotoxicity.

Methods: GPV bites reported to the Ramathibodi Poison Center between July 1, 2016, and

June 30, 2018, were analyzed.

Results: There were 288 GPV cases within the study period. Patients were predominantly male

(62.8%), and the median age was 40 years (interquartile range (IQR) 22.8–58). Median time

from envenomation to hospital presentation was 1 hour (IQR 0.5–2). Patients were primarily

bitten on the finger (27.4%).Most patients reported swelling (90.3%). Necrosis and compartment

syndrome occurred in 13 and 9 cases, respectively. Systemic effects occurred in 190 cases

(65.9%), with median onset 15 hours (IQR 6–28.3) post-bite. Venous clotting time (VCT)

showed the highest percentage of abnormalities. Systemic bleeding occurred in 13 cases

(4.5%). Monitoring patients for 24, 48, and 72 hours after bites detected 62.7%, 85.9%, and

96.5% of cases with systemic effects, respectively. In total, 184 patients (62.5%) were treated,

sometimes repeatedly, with antivenoms (285 courses, 949 vials). The most common indication

was prolonged VCT (144 courses, 50.5%). Recurrent systemic effects after antivenom occurred

in 11 cases (6.1% of patients received antivenom). No recurrence presented as systemic bleeding.

Adverse reactions to antivenom were reported in 44 courses (15.4% of 285 courses), being

anaphylaxis in 19 courses (6.7%). Other treatments included antibiotics (192 cases, 66.7%),

surgical intervention (10, 34.7%), and blood components (4, 1.4%).

Conclusion: Most GPV bites result in envenomation. The most frequent local effect is mild

swelling. Systemic bleeding is uncommon. The current recommendation of a 3-day follow-

up can detect up to 96% of patients who may require antivenom. No severe morbidity or

mortality is reported. Antivenoms are primarily indicated by prolonged VCT. Side effects of

antivenom are minimal.
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Introduction
Green pit vipers (GPV), Trimeresurus or Cryptelytrops species, which inflict

injuries by infusing venom through front fangs, are widely distributed hematotoxic

snakes that are responsible for most snake bites in Thailand.1 The venoms contain

mostly enzymatic and non-enzymatic proteins that cause local and systemic

effects.2,3 The usual local symptom is regional edema. Severe complications such

as skin necrosis or digital gangrene are rare.4 Systemic effects are primarily

hematotoxicity characterized by thrombocytopenia and mixed coagulopathy invol-

ving thrombin-like effects, hyperfibrinolysis,5 and elevated plasminogen activator
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activity.6 However, systemic bleeding occurs only in

a minority of patients owing to the weak effects of the

venom.7 Although mortality from GPV is uncommon,8

a Trimeresurus bite is considered a regional concern and

is categorized as of high medical significance in Southeast

Asia by the World Health Organization.9

The current treatment of GPV bites focuses mainly on

timely antivenom administration10 together with appropri-

ate antibiotics and surgical management. We use horse-

derived F(ab′)2 GPV antivenom from Queen Saovabha

Memorial Institute of the Thai Red Cross Society.

Monovalent GPV antivenom was produced against T.albo-

labris, while polyvalent hematotoxin antivenom was pro-

duced against T.albolabris, Calloselasma rhodostoma, and

Daboia russelli siamensis. Hematotoxicity warrants anti-

venom administration. The main challenges in clinical

practice are the appropriate method and time of diagnosis

as well as duration of follow-up, which varies extensively

despite the current recommendation of at least 72

hours.7,10 Because the previous literature on clinical

effects of GPV emanated from Bangkok, where

Trimeresurus albolabris (white-lipped green pit viper)

and Trimeresurus macrops (dark-green pit viper)

dominated,7 our poison center database has established

a bigger picture of GPVenvenomation in Thailand, includ-

ing more diverse Trimeresurus species11 such as

T. purpureomaculatus (shore pit viper), T. wagleri

(Wagler’s pit viper), and T. kanburiensis (Kanburi pit

viper), and patient population, by retrieving cases reported

to the Ramathibodi Poison Center (RPC).

The primary objective of this study was to characterize

clinical presentations and treatment methods for GPV bites

including antivenom, antibiotics, and surgical manage-

ment. The secondary objective was to demonstrate the

earliest and latest onset of hematotoxicity.

Methods
Data Source and Study Design
This is a retrospective study of cases of GPV bites across

Thailand reported to the RPC during the period July 1,

2016 to June 30, 2018. The RPC provides information and

evidence-based management advice about poisoning and

envenomation through a 24-hour telephone service. The

patient’s follow-up was done by calling the hospital where

the patient was currently treated. The call was ensured

until the patient’s discharge or significant clinical improve-

ment. The current practice and recommendation are,

regardless of edema, repeating laboratory investigations

every 6 hours for 24 hours, then every 12–24 hours until

72 hours after the bite. This can be adjusted according to

the patient’s clinical and coagulation status. For cases with

antivenom allergy, we recommend withholding the antive-

nom, symptomatic treatment, premedication if antivenom

is still indicated and reinstitution of antivenoms with

a slower rate after symptoms subside. The treatment was

based on clinical evaluation and decisions made by pri-

mary doctors in charge of the patients.

Population and Selection Criteria
We included all patients with suspected or confirmed GPV

bites who were reported to the RPC. GPV was identified

by snakes brought to the hospital, patients’ recognition of

the snake, or unknown snakebite responsive to GPV anti-

venoms. Photos of snakes were confirmed by the RPC if

requested by the primary health care provider. The exclu-

sion criterion was information-related calls without the

presence of GPV-bitten patients. The data extracted

included age, gender, pregnancy status, region, medical

history, bite site(s) and duration of exposure, time taken

to reach hospital, clinical effects, laboratory results, clin-

ical courses in terms of recovery and recurrence, treatment

and adverse reactions, follow-up details, and clinical

outcome.

Definitions
Dry bite was defined as a bite without local or systemic

effects.9

Degree of swelling was defined according to the high-

est level of tissue swelling: 0, no edema; 1, local edema; 2,

up to one articulation; 3, more than one articulation; 4, up

to two articulations; 5, more than two articulations; 6, up

to three articulations of the body.7 In our study, the degree

was also defined as no swelling (grade 0), mild/local

(grade 1–2), moderate/regional (grade 3–4), and severe/

beyond regional (grade 5–6).

Hematotoxicity or systemic effects were defined as

whole blood clotting time (WBCT) of more than 20 min-

utes, venous clotting time (VCT) of more than 20 minutes,

international normalized ratio (INR) >1.2, platelet count of

less than 50,000/µL, and systemic bleeding. These sys-

temic effects are also the current indications for antivenom

administration.10

Appropriate antivenom administration was defined as

administration with indications based on the current cri-

teria for hematotoxic snake bites in Thailand (mentioned
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above), appropriate dose (3–5 vials/course), duration

(30–60 minutes), and interval (≥6 hours) according to the

current guidelines.10

Anaphylaxis or early anaphylactic reactions from

venom and antivenom were referenced from the National

Institute of Allergy and Infectious Disease and the Food

Allergy and Anaphylaxis Network.12

Recurrence was defined as evidence of systemic effects

that reverted to normal and then recurred.13

Recovery was defined as evidence of systemic effects

that returned to normal by the time of the last follow-up.

Time of onset, recurrence, and recovery referenced the

time interval from being bitten to the studied outcome.

Statistical Analysis
Continuous data were presented as median, interquartile

range (IQR), and range. Categorical data were presented as

frequency and percentage. Ethical approval for the study

was obtained from the Institutional Ethics Committee

Board of Ramathibodi Hospital Faculty of Medicine,

Mahidol University. The Ethics Approval Reference

Number is MURA 2018/917.

Results
Among 1591 snake-bite inquiries, 291 cases were regis-

tered as GPV. Three cases were excluded because of the

absence of envenomation (ie, asking about indications for

antivenom, asking about effects after sucking the wound or

external contact with snakes), leaving 288 cases for inclu-

sion in the analysis.

General Characteristics of Patients and

Their Exposure
Characteristics of GPV bite cases are listed in Table 1. One

hundred eighty-one patients (62.8%) were male. Two

females were pregnant. The median age was 40 years

(IQR 22.8–58, range 1–97). Fifty patients (17.4%) were

children younger than 15 years. The most common time

of day when patients were bitten was the evening (around

7 PM). Bites were most frequently reported from the

northeastern region of Thailand. Figure 1A and B 1

describe the number of GPV-bitten patients reported each

month and the time of day. The median time after being

bitten to arrival at the health care facility was 1 hour (IQR

0.5–2, range 0.2–72). The most delayed presentation was 3

days, in two patients. One patient presented with

worsening pain and the other with enlarging hematoma

at the bite site.

Nine cases were confirmed to be Trimeresurus other

than T. albolabris, including T. purpureomaculatus (shore

pit viper) (3 cases), T. wagleri (Wagler’s pit viper) (2),

T. kanburiensis (Kanburi pit viper) (2), T. macrops (large-

eyed pit viper) (1), and T. venustus (beautiful pit viper) (1).

Clinical Effects
The most common bite site was the finger (79 cases,

27.4%). Frequencies of the bitten areas are shown in

Figure 2. Fang marks were apparent in 188 cases

(65.3%). Dry bites occurred in nine cases (3.1%). Two

hundred sixty patients (90.3%) reported local effects.

Most bites resulted in grade-1 swelling (90 cases, 31.2%)

(Figure 3). Other local complications included pain (114,

39.6%), ecchymosis (50, 17.4%), blister (22, 7.6%),

wound bleeding (16, 5.6%), wound infection (16, 5.6%),

necrosis (13, 4.5%), compartment syndrome (9, 3.1%),

and hematoma (5, 1.7%). One patient developed upper

airway obstruction requiring intubation after being bitten

on the forehead. Eighty-four patients (29.3%) reported

local effects without any systemic effects.

Systemic effects occurred in 190 cases (65.9%). The

number of cases with laboratory tests and cases with abnormal

Table 1 Characteristics of GPV Bite Cases

Characteristics No. of Cases (% of Total

288 Cases)

Gender

Male 181 (62.8)

Female 107 (37.2)

Age in years, median (IQR,

range)

40 (22.8–58, 1–97)

Region

Northeast 86 (29.9)

Central 73 (25.3)

Bangkok 59 (20.5)

North 24 (8.3)

South 18 (6.3)

West 17 (5.9)

East 11 (3.8)

Confirmation of GPV bite

GPV or GPV carcass brought to

the hospital

162 (56.3)

Patient’s recognition of GPV 102 (35.4)

Undetermined 24 (8.3)

Abbreviations: GPV, green pit viper; IQR, interquartile range.
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Figure 1 Numbers of cases of GPV bite reported each month (A) and the time of day (B).

Figure 2 Frequency of each bite site.

Figure 3 Frequency of local swelling severity.
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results are presented in Table 2. Platelet count and VCTwere

the two most performed tests. Systemic bleeding was reported

in 13 cases (4.5%). Bleeding situations included hematemesis

(fresh blood 3 cases, coffee ground 1 case), gross hematuria

(3), bleeding from gums (2), melena (2), petechiae (2), hema-

tochezia (2), bleeding from vagina (1), hemoptysis (1), and

epistaxis (1). Three of these patients developed multiple sites

of bleeding. Only 14 patients (4.9%) developed isolated sys-

temic effects without local symptoms.

The median onset of each abnormal test result and sys-

temic bleeding are shown in Table 2. The median onset of

systemic effects was 15 hours (IQR 6–28.3, range 0.2–120).

Figure 4 depicts the cumulative percentage of cases with

systemic effect over time. Monitoring for 24, 48, and 72

hours after bites detected 62.7%, 85.9%, and 96.5% of the

190 cases with systemic effects, respectively.

Allergic reactions to venoms occurred in 10 patients

(3.5%), all of whom developed systemic effects. The median

onset was 1 hour (IQR 0.5–2.5, range 0.5–2.5). Symptoms

included anaphylaxis (7 cases) and cardiovascular symptoms

(3 cases). Other complications included secondary myocar-

dial infarction (1 case).

Clinical characters of uncommon Trimeresurus spp.

(other than T.albolabris) bite (9 cases) were generally

milder. Dry bites occurred in 3 cases. Local symptoms

occurred in 4 cases including mild swelling (4 cases) and

ecchymosis (2 cases). Two patients developed systemic

symptoms including prolonged VCT (1 case) and pro-

longed INR (1 case) and responded to monovalent GPV

antivenoms (2 courses and 1 course, respectively). No

allergic reactions to venoms and antivenoms were

reported. All of them recovered fully before discharge.

Management
One hundred eighty patients (62.5%) received antivenoms.

A total of 285 courses (949 vials) of antivenom were

administered, including 255 courses (836 vials) of mono-

valent GPV antivenom and 30 courses (113 vials) of poly-

valent hematotoxic snake antivenom. Median numbers of

antivenom per case were one course (IQR 1–2, range 1–6)

Table 2 Number and Percentage of Cases with Abnormal Results for Each Lab Parameter, and Median Onset of Each

Abnormal Test Result and Systemic Bleeding

Parameters Tested (Number of Test

Cases)

No. of Cases with Abnormal Results

(%)

Time of Onset (h) (IQR,

Range)

VCT (244) 111 (45.5) 13 (6–25, 0.2–120)

WBCT (157) 69 (44.8) 9 (2.5–21, 0.3–120)

INR (217) 65 (30.0) 19.5 (8–43, 0.5–120)

Platelets (280) 43 (15.4) 18.75 (10–37.5, 0.3–78)

Fibrinogen (10) 3 (30) 15 (10.5–46.5, 6–78)

Systemic bleeding (13) 11 (2.3–37.5, 1–72)

Overall onset of systemic effects 15 (6–28.3, 0.2–120)

Abbreviations: IQR, interquartile range; INR, international normalized ratio; VCT, venous clotting time; WBCT, whole blood clotting time.

Figure 4 Cumulative percentage of cases detected at a specific time after bite.

Dovepress Thumtecho et al

Therapeutics and Clinical Risk Management 2020:16 submit your manuscript | www.dovepress.com

DovePress
699

http://www.dovepress.com
http://www.dovepress.com


or three vials (IQR 3–6, range 2–19). Sixty-eight patients

(23.6%) received more than one course of antivenom, as

some of the courses resulted in insufficient recovery.

Two hundred fourteen courses of antivenom (75.1% of

285 courses) were deemed to be appropriate by meeting

indications for antivenom. The most common indication of

antivenom was prolonged VCT (144 courses, 50.5%). Sixty-

nine courses of antivenom (23.9%) were given without indi-

cations. Antivenom indications and appropriateness of

administration are presented in Table 3. A skin test, although

not useful,9 was still performed in nine patients who received

antivenom. Six of eight patients with a positive result (66.7%)

and one with a negative result developed allergic symptoms.

Adverse reactions to antivenom were reported in 42

cases (23.3% of 180 patients received antivenom) and

included 44 courses (15.4% of total 285 antivenom courses).

Among these patients who developed allergy after the first

course of antivenom, 23 cases required no further antivenom

therapy, 17 cases were given subsequent courses of antive-

nom without allergic symptoms, and 2 cases developed

allergic symptoms after subsequent courses of antivenom.

Table 4 presents features of early reactions after administra-

tion of antivenoms and treatments. The median onset was 20

minutes (IQR 12.5–30, range 2–75) after administration.

Anaphylaxis occurred in 19 courses (6.7%).

Recurrent systemic effects after antivenom occurred in

11 cases (6.1% of patients received antivenom) including

WBCT (5 cases), INR (3), VCT (1), platelet (1), and both

WBCT and VCT (1). The median time to recurrence was

46.75 hours (IQR 38.5–63.5, range 19–98) after a bite.

Median onset after the last dose of antivenom was 21

hours (IQR 15.75–28, range 13–66).

Other treatments included antibiotics (192 cases,

66.7%), surgical intervention (10, 34.7%), and blood

Table 3 Characteristics of Antivenom Administration

Characteristics No. of Cases (% of

Total 180 Cases

That Received AV)

No. of Courses

(% of Total 285

Courses of AV)

Indication

VCT 90 (50) 144 (50.5)

WBCT 55 (30.6) 68 (23.9)

INR 41 (22.8) 46 (16.1)

Platelet 39 (21.7) 45 (15.8)

Systemic bleeding 8 (4.4) 9 (3.2)

Compartment

syndrome, upper

airway

obstruction

3 (1.7) 3 (1.1)

Reasons for

appropriateness

Appropriate dose 178 (98.9) 275 (96.5)

Appropriate

duration and

interval of

administration

148 (82.2) 237 (83.2)

Slow

administration

due to allergic

symptoms to AV

12 (6.7) 15 (5.3)

Abbreviations: AV, antivenom; INR, international normalized ratio; VCT, venous

clotting time; WBCT, whole blood clotting time.

Table 4 Features and Treatments of Early Reactions After

Administration of Antivenoms

Features of

Early Reactions

to AV

No. of Cases (% of

Total 180 Cases

That Received AV)

No. of Courses

(% of Total 285

Courses of AV)

Cutaneous

Urticaria 30 (16.7) 31 (10.9)

Pruritus 6 (3.3) 6 (2.1)

Angioedema 5 (2.8) 5 (1.7)

Gastrointestinal

Nausea and

vomiting

2 (1.1) 2 (0.7)

Respiratory

Chest tightness 17 (9.4) 17 (5.9)

Wheezing 4 (2.2) 4 (1.4)

Hypoxemia 4 (2.2) 5 (1.7)

Dyspnea 2 (1.1) 2 (0.7)

Cardiovascular

Tachycardia 7 (3.9) 7 (2.4)

Hypotension 4 (2.2) 4 (1.4)

Syncope 1 (0.6) 1 (0.3)

Others

Fever with chill 3 (1.7) 3 (1.1)

Drowsy 1 (0.6) 1 (0.3)

Treatments

Adrenaline 14 (7.8) 14 (4.9)

Dexamethasone

IV

16 (8.9) 16 (5.6)

Chlorpheniramine

IV

31 (17.2) 31 (10.9)

Ranitidine IV 6 (3.3) 6 (2.1)

Hydrocortisone

IV

4 (2.2) 4 (1.4)

Meperidine IV 1 (0.6) 1 (0.3)

Abbreviations: AV, antivenom; IV, intravenous.
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components (4, 1.4%). Out of 9 patients diagnosed with

compartment syndrome by primary doctors, six patients

received antivenoms. Fasciotomy was indicated in 2

patients even after antivenom administration.

Outcomes
There were no amputations or mortality. The median fol-

low-up duration was 3 days (IQR 2–4, range 0–10).

Nineteen patients (10% of 190 patients with systemic

effects) did not fully recover, with persistently abnormal

INR (10 cases), platelet count (5), VCT (3), and WBCT

(1). However, there were no reports of revisits or systemic

bleeding after discharge.

Special Populations
Children

There were 50 children in the cohort with a median age of 8

years (IQR 4.4–11, range 1–14), none of whom had dry bites.

Forty-eight patients (96%) reported local effects. Swelling

was the most common symptom. There was no wound

bleeding or compartment syndrome. Thirty-four patients

(68%) showed systemic effects, none of whom reported

allergic reactions to venoms. The median onset of each

abnormal test result and systemic bleeding are presented in

Table 5. The median onset of systemic effects was 12 hours

(IQR 2–21.5, range 0.2–62). The cumulative percentage of

cases with systemic effects over time is shown in Figure 5.

Thirty-five patients (70%) received antivenom, including

a total of 61 courses (205 vials). Allergic reactions occurred

in eight cases (22.8% of 35 children received antivenom)

including nine courses (14.8% of 61 total antivenom

courses). Anaphylaxis was reported in four courses (6.5%).

Bleeding Tendency

Five patients reported concomitant use of antithrombotic

drugs, namely aspirin and clopidogrel (2 patients), aspirin

(2), and warfarin (1). For those on dual antiplatelets, one

patient had prolonged INR and low platelets, and the other

had prolonged INR and gross hematuria. For those taking

aspirin, one patient had no systemic effects while the other

had thrombocytopenia. The patient who took warfarin had

prolonged INR (without systemic bleeding), which persisted

until discharge. Two patients had underlying immune throm-

bocytopenia (baseline platelets 50,000–66,000/µL). One

patient developed prolonged INR and the other had pro-

longed INR with thrombocytopenia. The INR normalized

in both cases after antivenom administration.

Discussion
The results of this study show that most GPVenvenomations

result in local and/or systemic effects. The study demon-

strates a lower incidence of systemic bleeding (6% com-

pared with 20% in the previous study in 1996).7 This was

probably due to different venom compositions and clinical

effects among different Trimeresurus species in Thailand.14

Platelet count is the most frequently performed lab measure-

ment because of the increased availability of tests. VCT

Table 5 Median Onset of Each Abnormal Test Result and

Systemic Bleeding in 34 Pediatric Patients

Parameters Tested (No. of Cases

with Abnormal Results)

Time of Onset (Hour)

(IQR, Range)

VCT (23) 13.5 (6–20.3, 0.2–48)

WBCT (15) 8 (2–19, 1–77)

INR (13) 21.5 (17–28.5, 0.5–60)

Platelets (5) 23 (18–27, 12–62)

Systemic bleeding (2) 67 (64.5–69.5, 62–72)

Overall (34) 12 (3–21.5, 0.2–62)

Abbreviations: IQR, interquartile range; INR, international normalized ratio; VCT,

venous clotting time; WBCT, whole blood clotting time.

Figure 5 Cumulative percentage of hematotoxicity (pediatric) cases detected.
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shows the highest percentage of abnormalities. The most

reliable lab test, fibrinogen, is the least performed.

The overall onset of hematotoxicity is 15 hours. Those

with significant prognostic factors for severe systemic and

local effects should be closely monitored.15 By following

up for 3 days, 96.5% of patients with abnormality will be

detected. This finding correlates with previous reports of

cumulative percentage of onset of systemic effects (86.3%

in 48–72 hours and 94.6% in 72–96 hours)7 and our

current recommendation.10

Most patients respond to a three-vial-course of antive-

nom. Thai GPV antivenom was found to be effective

against other Trimeresurus species.14 The most common

indication is prolonged VCT. Some antivenoms were

given without appropriate indication either before poison

center consultation or against advice. They were usually

prescribed to alleviate local symptoms, although previous

studies showed only minimal reduction of limb circumfer-

ence after a GPV bite.16 Currently, local edema is not an

indication in our practice.

Most allergic reactions were mild and only 6.7% met the

criteria for anaphylaxis. There were no differences in rates

between adult and pediatric patients. The allergy rate is

slightly higher than that in the previous study of GPV F(ab′)2
antivenom (15% versus 3.5%),17 which could be due to dif-

ferent doses and administration methods among hospitals.

A previous report in Laos showed a higher incidence of

antivenom allergy (53%) but did not mention specific snake

type of antivenom contributing to the allergy.18 We believe

that the allergic reactions are primarily non-IgE mediated,19,20

so the current guideline allows reinstitution of antivenoms (by

slowing rate of infusion/giving premedication) if the symp-

toms subsided. However, data regarding the patient’s previous

exposure to horse or sheep-derived products, which might

induce IgE-mediated reactions, are limited in our study.

Antibiotics use is very common (66.7%) although it is

controversial and only recommended in cases with

infection.21 Prophylactic antibiotics are commonly pre-

scribed by primary physicians to treat local swelling

despite limited evidence regarding the prevention of infec-

tious complications after envenomation.25 Although not

reported herein, wound culture and hemoculture are cur-

rently encouraged in patients with a high risk of infection

(ie, presence of blisters).12 Surgical complications are rare,

and intervention is rarely indicated.

Our study reports recurrent coagulopathy with or with-

out antivenom administration. There are at least four pos-

sible explanations for such recurrence: a longer half-life of

venom compared with antivenom; circulating venom/anti-

venom complex separation after initial binding; late onset

of different venom components; and host development of

antibody to antivenom.22 In the present study, we found no

recurrence presented as systemic bleeding, although

reported previously.23 However, there are no established

guidelines regarding the duration of follow-up after anti-

venom therapy in Thailand.

Ten percent of patients with systemic effects did not

fully recover. Four of these patients were suspected to

have other hematologic diseases or were on warfarin ther-

apy. Persistent abnormalities seen in other cases could be

explained by a long half-life of GPV venoms. The study

by Rojnuckarin et al,24 demonstrated a GPV venom half-

life of 27.5 hours during the first 3 days and >50 hours on

days 5–7 after the bite. The postulation is different com-

ponents of the venom may be detected by sandwich

ELISA method at different time points, in that the smaller

proteins may be excreted earlier and followed by higher

molecular weight proteins.24

Reports of snake bites in children are limited.

A prospective study of snake bites in Nakhon

Ratchasima province included 72 cases (36.2%) of

Trimeresurus sp. in children, 54 (27%) of whom were

younger than 15 years. The subgroup analysis of pediatric

patients showed no serious systemic effects except for

local pain and swelling of the affected body parts,25

which is consistent with a study of envenomation by

suspected T. albolabris in pediatric patients from

Hong Kong.26 In our study, manifestations in pediatric

patients were similar to those in adults except for the

absence of dry bites and allergic symptoms to venoms.

Complications were no more serious than in adults and

only one patient required surgical intervention. Therefore,

it is reasonable and expedient to manage pediatric snake

envenomation in the same manner as for adults.

Limitations
As a retrospective study of poison center data, this study

has some limitations. Because secondary data were

acquired from telephone follow-up, these might lead to

information bias such as recall bias and reporting bias.

Cases referred to poison centers tend to be more severe

and might also subject to selection bias. Moreover, identi-

fication of snakes is difficult because serologic confirma-

tion is not practically available in Thailand.

Many hospitals prefer certain lab tests in accordance

with resources. We found that VCT and WBCT are still
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widely performed, although these methods are subject to

procedural and interpretational error. Their sensitivity and

specificity are also limited in comparison with alternative

tests such as prothrombin time with INR.27 Despite these

impediments to the successful administration of antive-

nom, our study reflects real practices and situations in

Thailand, although generalization of the results to other

regions may be questionable.

Conclusions
Most GPV bites result in envenomation. The most fre-

quent local effect is mild swelling. Systemic bleeding is

uncommon. The current recommendation of a 3-day fol-

low-up can detect up to 96% of patients who may require

antivenom therapy. No severe morbidity or mortality are

reported. Antivenoms are primarily indicated by prolonged

VCT. The side effects of antivenom are minimal.
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