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Abstract  Green pit viper bite is a common problem but there are still some problems in the management.
The medical records of green pit viper bite patients with hemostatic defects and admitted to Chulalongkorn University
Hospital during 1987 to 1995 were reviewed. Two hundred and seventy eight cases were found, 20% of whom had
systemic bleeding. Most bleeding sites were mucosal. Severe hemostatic defects usually manifested within 72 hours
after bites which is the recommended observation period. Bititen at fingers or toes and the presence of blister
could predict the occurrence of wound necrosis and infection. Cases who were bitten at sites other than fingers and
toes or had both thrombocytopenia and prolonged venous clotting time (VCT) had higher risk for systemic bleeding.
Negative skin test could not preclude severe allergic reactions to antivenin. However, most of our cases with positive
skin test had reactions to antivenin, so skintest prior to antivenin is still recommended. Purified antisera caused less
reactions than conventional ones. Bleeding patients required more doses of antivenin than non-bleeding patients.
Finally, thrombocytopenia also responded promptly to antivenin. Therefore, antivenom should also be considered in
severe thrombocytopenic coses with normal VCT
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Venomous snake bite is a common
problem in Thailand and even in the urban
areas like Bangkok. As many as a thousand
patients of snake bites come to Chulalongkorn
Hospital each year!. Most of them were bitten in
Bangkok and the suburb. Green pit viper is a
hematotoxic snake that can be found in all
regions of the country2 and comprises more than
ninety percent of snake bite in Bangkok!.

Most cases bitten by green pit vipers
are classified as mild severity.3:4 Only about10%
of them have hematologic abnormalities as
defined to be moderate to severe cases.
However this particular group is significant
because they may lose their limbs or even their
lives#5 from severe local effects or systemic
bleeding respectively. Antivenin can promptly
reverse the systemic effects but its side effects
are considerable and may be fatal (anaphylaxis).
Therefore, it is given to only a few cases, Green
pit viper bite patients are initially observed for a
period of time and administered antivenin only,
if they develop severe symptoms with negative
skin test. This results in many unanswered
questions such as : what is the optimal observed
duration? what are the risk factors for severe
effect? what is the role of skin test? and does
thrombocytopenia also respond to antisera?

The objectives of this study are to
describe the range of onset of the systemic
symptoms for defining the appropriate
observation period for the patients, to find out
the clinical predictors of severe effects, to
describe the side effects of antivenin in relation
to skin test and finally to describe the responses

to antivenin in detail.

Material and Method

The medical records of green pit viper
bite patients admitted to Chulalongkorn Hospital
from 1987 to 1995 were reviewed. The diagnoses
of green pit viper bites were verifed by either the
snakes were brought to be identified by the
attending doctors or the patients could clearly
see the biting snakes as green snakes with red
or brown tails that is the specific and easily
recognizable  morphology of these species.®
Moderate degree of severity is defined by either
thrombocytopenia (platelet count less than
150,000 cumm) or prolonged venous clotting
time (VCT) without clinical bleeding. Severe cases
are patients who have systemic bleeding. Mild
cases are patients who do not meet the criteria
of moderate and severe degree of severity.
Mild cases were managed at the snake bite
clinic, Hematology unit, Chulalongkorn Hospital
as outpatients. They are appointed to come to
the clinic everyday for checking platelet count,
VCT and clinical bleeding for at least 72 hours or
the criteria of moderate to severe were met.

The indications for antivenin were either
VCT more than 30 minutes or systemic bleeding.
The antivenin, a product of Queen Saowapa
Memorial Institute,is active against both
Trimeresurus albolabris and Trimeresurus
mcrops the two most common green pit viper
species in Thailand. After negative skin test
either the conventional antivenin was given
60 ml per dose or purified one was given 30 ml
per dose intravenously. Repeated doses were
administered every 6 hours until VCT was below
30 minutes and bleeding stopped, All patients
requiring antivenin were admitted and all
moderate cases were also admitted if possible.

The reasons why we used VCT instead of APTT
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or PT because its sensitivity is not too high to
predict clinical bleeding and the results are
immediately available for deciding treatments.

was defined

Severity of edema

according to the highest level of tissue
swelling : 0 = no edema, 1 = local edema, 2 = up
to one articulation 3 = above one articulation,
4 = up to two articulations, 5 = above two
articulations
the body

The statistics were calculated by EPI

6 = up to three articulations or

info program. The predictors were reported as
odd ratio and Cornfield 95% Confidence limits.
Chi square tests were also done for p value.
For continuous data, either unpaired t test or a
non parametric tests were used according to
Bartlett’s test for homogeneity of variance, P
values were considered significant if they were
less than 0.05 at two-taited.

Results

From 1987 to 1995, there were 278
moderately to severely severe cases of green pit
viper bites admitted to Chulalongkorn Hospital.
Two hundred and twenty two cases (79.9%)
were moderate and the others (56 cases) were
severe. Mean age was 32.74+15.61 (mean+SD)
years. Fifty-nine percents (165 cases) were
male. The highest incidences were from
September to November with the peak in
October. The incidence each year doesn’t
seem to be dcreasing (figure 1).Two hundred
and twenty six patients (82.5%) were bitten in
Bangkok, twenty eight (10.2%) in  Samutprakarn,
and the others are in various provinces around
Bangkok. Sixty five cases (23.4%) brought the
snakes identified as green pit vipers by attending

doctors. The others (76.6%) couldsee the

Table 1 Bitten sites

Site Number (%)
Finger 81 (29.6)
Hand 22 (8.0)
Wrist 9 (3.3)
Arm 1 (0.4)
Toe 36 (13.1)
Foot 86 (31.4)
Ankle 33 (12.0)
Leg 6 (2.2)
Total 274

snakes clearly as green snakes with brown
or red tails. All but three bitten sites (that were
shoulder, buttock and forehead)were distal
extremities (table 1). Fang marks could not be
identified in 8.7% of cases andin 11.8% of cases
only one fang mark could be seen. In four cases,
more than two marks were seen suggesting
more than one bite. The mean distance between
fang marks recorded (N=174) was 13.08+5.78 mm.
(X+SD).
The clinical manifestations and bleeding
table 3. Two
(72.3%)
thrombocytopenic. Thirty one cases (11.2%) had

sites are listed in table 2 and
hundred and one patients were
platelet counts below 20,000/cumm, eight of
which had normal VCT. VCT prolongation was
found in 235 cases (84.5%). Table 4 showed
onsets of systemic effects. Eighty-six percents of
cases manifested the systemic effects in the first
three days. Eight cases had normal blood tests
on 24 to 48 hours but the tests abnormal later.
All of them were moderate degree of severity.

The patients who presented after 72 hours did
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Table 2 Manifestations

Local effects

Ecchymosis 154 (55.4%)
Blister 69 (24.8%)
Necrosis 18 (6.5%)
Infection 17 (1%)

Systemic effects
Anaphylaxis to venom 2 (0.7%)
Bleeding 56 (20.1%)

Table 3 Bleeding sites

Site Number | (percent)
Gingival 28 (50.0)
Gastro-intestinal bleeding 17 (30.4)
Hematuria 11 (19.6)
Petechia 10 (17.9)
Per Vagina 4 (7.1)
Subconjunctival bleeding 2 (3.6)
Epistaxis 1 (1.8)
Multiple sites of bleeding 23 (41.4)

Table 4 Onset of the most severe
systemic effects

T fter bi Number Cumulative
ime after bites (percent) percent
0-24 hours 68 (24.5) 24.5%
24-48 hours 121 (43.5) 68.0%
48-72 hours 51 (18.3) 86.3%
72-96 hours 23 (8.3) 94.6%
More than 96 hours| 15 (5.4) 100.0%

not have blood test on the third day. The
means of time from bites to presentations were
31.7 hours and 21.5 hours for moderate and
severe cases respectively (p=0.019). VCT prolon-
gation could be found before,after or
simultaneously with thrombocytopenia. The
significant predictors of severe local and
systemic effects are listed in Table 5 and 6.
Local effects could not predict severe systemic
effects.

Antivenin was indicated in 198 cases
(71.2%). Skin tests were positive in 19 (9.6%).
Most of them were managed by desensitization
or observation only. In four cases of positive skin
test patients, Antivenin was given after antihista-
mine and steroid intravenously. Three of them
had urticarial rash and bronchospasm. Only one
administration was uneventful. 25.2% percent
of skin test negative patients had allergic reactions
to antivenin. This made skin test results
associated with allergic reactions significantly
(p=0.03, Fisher exact test). Overall, 4 cases with
aaphylactic shock were recorded. Two of them
received purified antivenin. Serum sickness was
recorded in two cases. This probably was
underestimated because some of them would
not come back to our hospital. The purity of
antivenin could not predict the results of skin
test. However, purify antivenin caused signifi-
cantly less incidences of reactions than conven-
tional antivenin (p=0.0001).

The required doses of antivenin were
listed in Table 7. Number of doses required for
conventonal and purified antivenin was similar
indicating only half of total dosage was required
for purified antivenin. Since 1991, all antivenin
been Severe cases

used have purified.

significantly required more antivenin  dosage
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Table 5 Significant predictors of severe local effects

Predictors of wound necrosis Odds Ratio p value
(95% Confidence Interval)
Bitten site is finger or toe 7.6
(2.0-33.9)
Presence of Blister 7.12
(2.3-22.7)
Predictors of wound infection
Bitten site at finger or toe 3.18
(0.98-10.84)
Presence of Blister 6.42
(2.08-20.50)
Table 6 Significant predictors of systemic bleeding
Predictors of wound necrosis Odds Ratio p value
(95% Confidence Interval)
Both thrombocytopenia and 3.07 0.0004
prolonged VCT (1.55-6.13)
Bitten site at not finger or toe 25 0.0096
(1.18-5.26)\
Presented within 24 hours 2.63 0.005
after bite (1.25-5.56)

Table 7 Required doses of antivenin

. Number Cumulative
Dose required (%) percent
1 97 (52.7) 52.7
2 62 (33.7) 86.4
3 20 (10.9) 97.3
4 4 (2.2) 99.5
5 1 (0.5) 100

than moderate cases (2.1 versus 1.5 doses
respectively). Thrombocytopenia alone was not
an indication for antivenin. Nevertheless, severe
thrombocytopenia with VCT less than 30 minutes
occasioally occurred. Nine of them bleeded. In
106 cases in which repeated platelet counts were
done, platelet count returned to normal faster
with antivenin than without it (p<0.0001). In six
cases, VCT tests were prolonged again 12-24
hours later after they came to normal after

antivenin.
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Dscussion

Although Bangkok has been rapidly
developed, green pit viper bites are still not
uncommon. These snakes can share the habitat
with human, even in well developed city. The
peak incidence is in rainy season. The most
common sites of bites are extremities around
hands and feet. Fang mark can not be seen in
some cases with systemic effects. This may
because most of them were not examined
immediately after bites. The bitten wounds may
be healed or complicated by blister and necrosis.
In cases with hematologic abnormalities the
widths of fang marks can not predict the occur-
rence of bleeding. The local effects namely edema,
ecchymosis, blister and necrosis also cannot
predict bleeding. However the presence of
ecchymosis’ and the degree of edema are cor-
related with hematologic changes. As we
reviewed record forms of mild cases of green
pit viper bites during 1991-1992, median degree
of edema was around ankles/wrist and significant
different from moderate to severe cases median
degree of which was around knee/elbow.8 The
common sites of bleeding are mucosal
suggesting primary hemostatic defect contributes
strongly to hemorrhage. Combination of
coagulopathy and thrombocytopenia causes
higher incidence of bleeding than either
coagulopathy or thrombocytopenia alone.
The high fibrinolytic activity of saliva may explain
frequent gingival bleeding in green pit viper
bites that cause hyperfibrinolytic state in vivo.9

Most cases developed severe systemic
effects within 72 hour after bite Forty eight
hour follow up was inadequate in some patients.
The onsets might be delayed because it took

some time to consume fibrinogen and platelet

to clinically significant levels. If great amount
of venom is absorbed, systemic effects will occur
early. Therefore, systemic bleeding that indicates
amount of venom tended to occur earlier in the
course of disease (table 6). All cases who
manifested later than 72 hours were not follwed
up properly in the first 3 days. Therefore, we
suggest that 72-hour observation be appropriate
and the first 24-hour period is the most critical.

The bitten sites which were fingers or
toes were associated with skin blister, necrosis
and infection but also associated with less
severe systemic effect. This may result from
poor venom absorption via lymphatic channel of
fingers and toes or from other reasons which
are yet unknown. The presence of blister was
a strong risk to skin necrosis. We recommend
debriding and unroofing blisters as soon as
coagulopathy was corrected. Infectious complica-
tion was rather uncommon. The incidence is only
about 1% of all cases but higher in admitted cases
(6.1% in this series). Generally, prophylactic
antibiotics are not reconmended. Presence of
blister is a significant risk for infection and
antibiotic prophylaxis might be considered in
these cases.

Patients with negative skin tests may be
allergic to antivenin. Therefore antivenin admin-
istration should be observed closely irrespectable
to skin test results. Three of four cases with
positive skin test were proved to be allergic to
antivenin, Based on this limited evidence
accompanied with medicolegal reasons, we
still recommend skin testing prior to administering
antivenin. Although newer form of antivenin is
less likely to allergenic than the old one,
anaphylatic reactions can occur. About half the

patients required only one doses of antivenin
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and almost all cases responded within four
doses of antivenin. Ifmore doses are required,
misdiagnosis should be strongly considered.
Bleeding cases required more doses of antivenin
then non-bleeding cases suggesting more
absorbed venom. Duble-dose administration
is justufied for severely bleeding patients.
Because thrombocytopenia also responses to
antivenin and contributes considrably to
hemorrhage, antivenin is strongly consideredin
patients with svere thrombocytopenia (platelet
count lower than 20,000.cumm) or thrombocto-
penia with VCT prolongation even though VCT
is less than 30 minutes. Some patients may have
prolonged VCT again after stopping antivenin.
Therefore, VCT should be done again 12-24 hours
after the last dose of antiserum.

In conclusion, we recommended 72-
hour observation for green pit viper bites. The
cases bitten at fingers or toes or the presence
of blister should be followed carefully for wound
necrosis and infection. The presence of both
thrombocytopenia and prolonged VCT, bitten
sites other than fingers or toes and early
coagulopathy (within 24 h) indicate hight risk of
bleeding and require special attention. Skin test
is recommended before antivenin is given.
Although negative results cannot preclude close
observation during administration, the positive
results should be considered for desensitization
or omitting antivenin therapy. Finally, after VCT
becomes normal after antivenin it should be
checked agnin on the next day because it can
be prolonged again in some patients.
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