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Introduction
Snakebites are a common injury in the rural areas of Hong Kong,1,2 but it is rare for children to 
be victims.3 The majority of cases are caused by Trimeresurus albolabris, commonly known as the 
white-lipped green pit viper. In adults, envenomation with T albolabris is frequently associated 
with local oedema and inflammation, while disturbance of coagulation is less common and 
rarely life-threatening.1 Information about the clinical manifestations and complications of 
snakebites seen in children in Hong Kong is limited.3 Our report of a case where a 6-year-old 
girl developed severe coagulopathy after being bitten by the green pit viper, despite treatment 
with the commonly recommended antivenin,4 is therefore of special interest.

Case report
A 6-year-old girl living in a rural part of Yuen Long was admitted in September 2004 after 
being bitten on her right foot by a snake. She was bitten at about 9 o’clock at night when 
she was walking with her father on a footpath outside her home. The father, who was a local 
resident, identified the snake as a green pit viper. On admission, the dorsum of her right 
foot was swollen; the swelling quickly progressed to the knee over the next 12 hours, then 
reached her mid-thigh within 24 hours. Blisters also developed around the bite wounds. 
The right lower limb blood vessels remained patent and neurological function remained 
normal. There were no signs of any circulatory disturbance.

 The child was admitted to the paediatric intensive care unit for close observation. 
Initial treatment consisted of local toilet, wound dressings, tetanus toxoid, systemic 
antibiotics and analgesics. In view of the evidence of severe local envenomation, a vial 
(6000 units) of Agkistrodon halys antivenin (Shanghai Institute of Biological Products, 
Peoples’ Republic of China) was given 3 hours after the injury.

 The child’s blood cell counts and coagulation parameters, including prothrombin 
time (PT), activated partial thromboplastin time (APTT), fibrinogen, and d-dimers were 
monitored daily. Mild hypofibrinogenaemia alone was first noticed on day 2, while the 
PT, APTT, d-dimers, and platelet counts remained normal on the first 3 days of admission 
(Fig). On day 4, the child’s blood abruptly failed to coagulate with a PT >60.0 seconds, 
international normalised ratio (INR) >4.5, and APTT >150.0 seconds. Serum fibrinogen 
was undetectable and d-dimers >1 µg/mL. The platelet count was normal. In view of the 
severe coagulopathy, transfusions with fresh frozen plasma and cryoprecipitates were 
given daily from days 4 to 7. An additional vial of A halys antivenin was given on day 4 but 
the coagulopathy did not improve. On day 7, five vials of Green Pit Viper Antivenin (The 
Thai Red Cross Society, Thailand) with a neutralising activity equivalent to 17.5 mg of the 
specific venom were infused. The clotting profile returned to almost normal within 24 
hours and became normal from day 9 onwards. There were no adverse reactions to the 
antivenin and the child was finally discharged on day 11.

Discussion
Although Hong Kong is regarded as a developed and densely populated city, snakebite 
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FIG. Serial measurements of the coagulation profile
PT denotes prothrombin time (s), APTT activated partial thromboplastin time (s), Fbg 
fibrinogen (g/L), and Dd d-dimers (µg/mL) in relation to infusions of Agkistrodon halys 
antivenin («) and Green Pit Viper Antivenin ( ). Fresh frozen plasma was transfused 
daily from day 4 to day 7 (not marked)
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is still a common injury among local residents, 
especially those living in the rural areas. At the Prince 
of Wales Hospital, which serves the eastern New 
Territories, about 50 cases were seen annually from 
1984 to 1988,1 whereas as many as 137 cases were seen 
at the Accident and Emergency Department in 1996.2 
At Tuen Mun Hospital, which serves the western New 
Territories, about 40 cases were seen annually from 
2000 to 2005.5 While it is a common injury in adults, 
it is rare for children to be victims of snakebite. 
The Prince of Wales Hospital reported only seven 
paediatric cases over a 10-year period.3 Compared 
with other reported series, children bitten by 
snakes in Hong Kong appear to have milder clinical 
manifestations (Table3,6-10).

 Trimeresurus albolabris is the commonest of-
fender in Hong Kong and can be easily distinguished 
from other species by its green colour and 
envenomation syndromes.1,4 The green pit viper 
venom has been found to possess a thrombin-like 
action in vitro but causes a defibrination syndrome in 
vivo.11 This is manifested as a reduction of plasmino-
gen and antiplasmin activities and elevated fibrin 
degradation products. Of the commonly available 
laboratory tests, prolongation of the thrombin time, 
hypofibrinogenaemia, and elevated d-dimers appear 
to be the most sensitive indicators of accelerated 
destruction of the fibrin monomers. Chan et al12 
studied 21 adults with snake envenomation and 18 
(86%) patients had abnormal laboratory haemostasis 
parameters, such as elevated fibrin degradation 
products, hypofibrinogenaemia, and shortened 
euglobulin clot lysis time. Mild thrombocytopenia 
(85-133 x 109 /L) and/or prolongation of PT (15-18.5 s), 
APTT (41.6-49.1 s) were also present in 10 patients, but 
none of these 21 cases had any clinically significant 
bleeding. Among the seven children with snakebites 
reported by the same institution,3 four (57%) cases 
were found to have mildly abnormal coagulation (INR, 
1.13-1.23; APTT, 40.2-42.3 s). Severe coagulopathy has 
been reported in Thailand where T albolabris is also 
commonly encountered.13 Six of 24 patients presented 
with uncoagualable blood on admission, while 
another seven developed the same features between 
9 and 47 hours after admission. The coagulopathy 
seen in the case we describe is not only remarkable 
for the severity of the laboratory abnormalities, but 
also distinguished by its delayed onset developing 
on the fourth day of envenomation. The mechanism 
governing this delayed manifestation of disordered 
coagulation is poorly understood. It is prudent to 
note that, of the three snakebite fatalities reported in 
Hong Kong,1 two were caused by intracranial bleeding 
while coagulopathy was considered a contributory 
factor in the third patient who died of multi-organ 
failure and septicaemia.

 Antivenins may play an important role in the 
management of venomous snakebites along with 

general supportive care and wound management. 
Few antivenins have undergone randomised 
controlled trials, but their use in envenomated 
patients is supported by animal studies and extensive 
clinical experience.14 Nevertheless, there are still 
doubts about their effectiveness and concerns 
regarding severe allergic reactions. Antivenins are 
usually indicated when there is evidence of systemic 
envenomation such as neurotoxicity, persistent 
hypotension, coagulopathy, rhabdomyolysis or 
renal failure, or when there is severe local tissue 
destruction. As the amount of antivenin required 
depends on the amount of venom to be neutralised, 
the dosage is the same for both children and adults, 
except in very small children in whom volume 
overload from repeated infusions may be a concern.

 The infusion of A halys antivenin as an antidote 
during the initial management of our patient was 
a recommendation in local guidelines.4 Even with 
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repeated doses and the concomitant use of plasma 
products as advocated previously,15 a therapeutic 
response was not evident. A search of the medical 
literature using the Medline database failed to 
identify any evidence that the A halys antivenin has 
therapeutic efficacy against T albolabris, although, 
according to the Chinese literature the antivenin 
has been useful against another Trimeresurus 
species (Trimeresurus stejnegeri). Indeed, information 
provided by the manufacturer describes the antivenin 
as indicated for bites with A halys, T stejnegeri, and 
Trimeresurus mucrosquamatus. Although Agkistrodon 
and Trimeresurus belong to the same genus Crotalus 
in the Viperidae family, it is not known whether 
antisera manufactured from the A halys venom are of 
a sufficiently broad spectrum to neutralise all kinds of 

Trimeresurus venom. In contrast, the Green Pit Viper 
Antivenin produced by the Thai Red Cross Society 
is an antiserum specific for T albolabris. Given at the 
recommended dose, resolution of coagulopathy can 
be achieved rapidly in most treated patients within 
5 hours.13 Both antivenins are available in public 
hospitals in Hong Kong, but the therapeutic outcomes 
in our case suggest that the Thai product is a more 
effective treatment for T albolabris envenomation.

 In summary, snakebites are uncommon 
in children in Hong Kong but the significant 
complications caused by envenomation by the 
white-lipped green pit viper (T albolabris) are still a 
clinical challenge. The use of antivenin therapy is 
controversial, but the Green Pit Viper Antivenin from 
Thailand is the treatment of choice when indicated.
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* Exact number not mentioned

City/country No. of children Types of snakebite Significant complications Antivenin therapy

Thailand6 72 Green pit viper in 29 Coagulopathy present*; mild 
systemic bleeding in 21; no 
mortality

Green Pit Viper Antivenin in 
suboptimal doses used in 32 
cases; objective responses 
absent

West Australia7 156 Brown snake (Pseudonaja) or 
Tiger snake (Notechis) in 21

Coagulopathy in 2; no systemic 
bleeding; rhabdomyolysis in 1;
no mortality

Antivenins used in 18 cases; 
efficacy not assessed

Queensland, 
Australia8

218 Venomous snakes in 10 
(Pseudonaja in 5)

No mortality Antivenins used in 14 cases; 
1 developed anaphylaxis; 
favourable response mentioned

Mexico9 19 Rattlesnakes (Crotalus atrox in 
16; Crotalus cerastes in 3)

7 had coagulopathy;
systemic bleeding present*; 
1 child died of disseminated 
intravascular coagulation

Antivenin used in 6 cases; 
efficacy not assessed

Arizona, US10 66 Rattlesnake (C atrox) in all cases Coagulopathy present; no 
systemic bleeding; no mortality

Anti-Crotalidae Antivenin used 
in 50 cases; 19 developed 
anaphylaxis; efficacy not 
assessed

Hong Kong, PRC3 7 Green pit viper in 5 Coagulopathy in 4 cases; no 
systemic bleeding; no mortality

Green Pit Viper Antivenin used 
in 1; favourable response 
mentioned

TABLE. Reported series of snakebites in children
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