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		  ccurate clotting time assessment in venomous 
		  snake bite patients is essential in Thailand where 
		  snake bites are still an important health problem.
From the annual report in 2008 of the Bureau of Epidemio-
logy, Department of Disease control, Ministry of Public 
Health, Thailand, there were 7,835 snake bite patients, but
only 1,843 cases recognized the snakes.1 Although there are 
two major families of venomous snakes found in Thailand
(Elapidae and Viperidae)2, about 70% of those patients 
who could correctly identify the snakes suffered from the 
Viperidae family or hematotoxin possessed snakes.1 There-
fore, plenty of coagulation tests are performed each year for 
both evaluation of the coagulation status of those patients 
who definitely were envenomed with toxin disturbing the
coagulation cascade and determination of the type of snake 
or the toxic nature of venom.
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ABSTRACT

Objective: To collect the necessary data for a perspective of Whole Blood Clotting Time (WBCT) practice in Thailand. 
Methods: In March 2007, 124 questionnaires were sent to laboratory members of the Thailand National External Quality       
Assessment Scheme (Thailand NEQAS) to obtain essential information about the WBCT practice.
Results: From a dispatch of 124 questionnaires, 120 (96.77%) were returned. There were 101 (84.1%) hospitals performing
WBCT in the laboratories and the mean number of WBCTs performed was 16.17 times/month. Eighty nine laboratories 
(88.11%) used the modified Lee-White methods. Seventy four laboratories (73.26%) used snake bite and other animal bites as 
the indication for WBCT. Thirty three laboratories (34.37%) had problems performing the WBCT.
Conclusion: The WBCT methods among the practice of the Thailand NEQAS laboratory members were as various as problems 
concerning WBCT throughout Thailand. Their practice needs to be improved and standardized by proper education. It also 
emphasizes the need for an appropriate guidelines for WBCT in Thailand.
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	 Although there are a lot of sophisticated coagulation 
tests performed in this era, the whole blood clotting time 
(WBCT) is the most frequently carried out coagulation 
test as an indicator for venom-induced coagulopathy. This 
is because it is the cheapest and simplest coagulation        
test which can be performed at the bed-side even in the 
rural area where most snake bites occur. It does not need 
any automated machine to run the test, and it provides a 
sufficient coagulation evaluation for proper further manage-
ment. This test was originally described by Lee and White 
in 1913.3 The principle of the WBCT is based on the 
measurement of the duration from the initiation of clot 
formation until the clot is visible. It was previously used 
for monitoring heparin therapy.4 Later the more advanced 
and more sensitive tests have replaced the WBCT for              
diagnosis and monitoring therapy involved in hemostasis.5-10 
Therefore, WBCT is no longer used for those purposes.11 
Afterwards the primary WBCT has been modified to                                                         
several versions for numerous purposes which are known 
as the modified Lee-White WBCT methods.12-15 Despite 
its uncomplicated technique, results of both the original 
Lee-White WBCT and modified Lee-White WBCT methods
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are variable due to the various modifi ed techniques and 
the subjective differences in performance of the tests.           
This problem has led to the diffi culties in result interpre-
tation.11-12,15-16
 In 1999, the World Health Organization (WHO) 
recommended another version of the WBCT, known as the 
20 minutes WBCT (20WBCT), to be used as a diagnostic 
test of a viper bite and rules out an elapid bite in South 
East Asia. In addition, it was introduced to overcome the 
variable results and interpretation diffi culties of those modi-
fi ed Lee-White WBCT methods.17 The 20WBCT requires 
very little skill and only one new dry clean glass vessel 
is needed. Although this recommendation was offi cially 
announced, the real practice situation throughout Thailand 
has never been evaluated either in the medical and para-
medical personnel understanding of this recommendation 
or in the problems associated with WBCT. The objective 
of this study was to explore the WBCT methods being 
performed in the laboratories, appropriate use of the test, 
and the diffi culties of those methods.

MATERIALS AND METHODS

 In March 2007, 124 questionnaires were sent to 
hospital laboratories which were members of the Thailand 
National External Quality Assessment Scheme (NEQAS) 
for coagulation testing. Participants of this scheme include 
laboratories in university hospitals, in other government 
hospitals and in private hospitals from every region of 
Thailand. There were six questions to be answered as 
followed:
 1. Is the WBCT performed in the laboratory?
 2. How many WBCTs are performed in the labora-
tory each month? 
 3. Which is the method used to perform WBCT in 
the laboratory?
  a. 20 minutes WBCT b. 30 minutes WBCT
  c. Modifi ed Lee and White methods (tilting the 
fi rst of the three tubes until clot before start tilting the 
next tube)
  d. Tilting each tube serially with the 30 second 
interval 
 4. What is the indication for the WBCT? 
  a. Snake bite b. Snake bite and/or other 
conditions  c. Unknown 
 5. What is the normal reference value for WBCT? 
  a. Less than 20 minutes  b. Less than 30 minutes
  c. Other 
 6. Are there any problems concerning WBCT in the 
laboratory?
 Data were analyzed by descriptive statistics using 
histogram display, percentage, mean and mode.

RESULTS

Number of hospital laboratories performing WBCT 
 From a dispatch of 124 questionnaires, 120 (96.77%) 
were returned. There were 101 (84.1%) hospitals perform-
ing WBCT in the laboratories as shown in Table 1.

Number of the WBCTs performed in the laboratories 
each month
 There were seventy-nine laboratories, from all hospi-
tal laboratories performing WBCT, answering this question. 
The minimum number of the WBCT performed per month 
was 0.4 times/month, while the maximum number was 130 

times/month with the mean at 16.17 times/month. Most 
hospitals performed WBCT at the average of 1-5 times/
month, as shown in Fig 1.

The method of the WBCT
 Of all the 101 hospital laboratories performing 
WBCT, 89 hospitals (88.11%) used the modifi ed Lee 
and White methods. Eight laboratories (7.93%) used the 
method in which each tube was serially tilted once every 
30 seconds. Two laboratories (1.98%) used 20 WBCT, but 
they also used it along with the modifi ed Lee and White 
method. Two laboratories (1.98%) used other methods. The 
fi rst laboratory collected two tubes of venous blood, and 
then tilting both tubes together every 30 seconds after 6 
minutes had elapsed. Another laboratory collected blood 
in a microhematocrit tube, and tilted it once every 30 
seconds. All methods are summarized in Table 2.  

Indications for the WBCT
 From the survey, 74 laboratories (73.26%) used snake 
bite and other conditions as the indication for WBCT, 
whereas 14 laboratories (13.86%) used snake bite alone as 
their indication for WBCT. Thirteen laboratories (12.88%) 
didnัt have precise indications for WBCT. The indications 
of WBCTs being performed in those laboratories are shown 
in Table 3.

The reference value of WBCT
 Ninety-seven laboratories (96%) from all laboratories 
performing WBCT answered the question. Forty-seven 
laboratories (48.45%) used the value of less than 20 
minutes as their normal reference of WBCT. Forty-eight 
laboratories (49.49%) used other references and the most 
popular reference range being used was 5-15 minutes 
which equaled 37.5% of other references group. The data 
are summarized in Table 4.                                                                         

Diffi culties concerning WBCT
 Ninety-six laboratories (95%) from all laboratories 

TABLE 1. Number of hospitals performing WBCT in the labo-
ratories.

 Number of hospitals %
Performed 101 84.1
Not performed 14 11.7
Not answer 5 4.2
Total 120 100.0

Fig 1. Number of the WBCT that performed in the laboratory 
each month.
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performing WBCT answered this question. Thirty-three 
laboratories (34.37%) had problems. The problems were 
classified into four categories as shown below and sum-
marized in Table 5.
	 1. Pre-analytical phase: four laboratories (12.12%) 
had problems concerning specimen collections, such as 
difficult venipuncture. 
	 2. Analytical phase: four laboratories (12.12%) were 
unable to incubate when WBCT was performed.
	 3. Post-analytical phase: six laboratories (18.19%) 
had problems concerning interpretation of WBCT when 
specimens were partially clotted.
	 4. Others: 
		  4.1 Fifteen laboratories (45.45%) wanted to know 
the standard method of the WBCT.
		  4.2 Four laboratories (12.12%) had management 
problems. 

DISCUSSION

	 This survey showed that a large numbers of WBCTs 
are performed each year by the laboratory members of 
Thailandัs NEQAS with an average of 17 times/month/
laboratory. In some laboratories, the test frequency was 
obviously high (more than 100 times/month). However, if 
considering the specified indications for test performing in 
the laboratories, the high WBCT performing rate did not 
absolutely reflect the snake bite cases in those areas as 
the WBCTs were done for many other reasons than for 
the venomous snake bite only. This is a surprise because 
nowadays snake bite is the only indication for WBCT, but 
other conditions suspected to be disturbing the coagulation 
should be indicated for other more sensitive tests such 
as prothrombin time and activated partial thromboplastin 
time.5-10,17  
	 In some laboratories (11.7%), which did not perform 
the WBCT, although they did not specify the reason for 
not doing the WBCT, it can be assumed that they may 
perform other tests for determination the coagulation status 
instead. Using other tests for coagulation evaluation in 
venomous snake bite is not against the rule as the WBCT 
is the least requirement.17 Or the test may be performed by 
other medical personnel, not by the laboratories. Another 
less likely cause, but possible, is that they may never have 
the venomous snake bite patient.  

	 For the laboratories that performed WBCT, almost all 
of them (88.11%) used various versions of the modified Lee 
and White methods. Only two hospital laboratories used 20 
WBCT, but it was carried out along with the modified Lee 
and White method. From these data can be implied that 
the WHO recommendation for the use of 20WBCT is not 
properly understood and not widely used by the medical 
personnel in Thailand. They still perform the techniques 
they are familiar with, although that method is subjected 
to the test performance.11-12, 15-16 Moreover this evidence 
showed that the laboratories which used 20WBCT along 
with the modified Lee and White method might not feel 
positive or comfortable enough to use the recommended 
method alone. Thus, they did both in order to be confident. 
However, they overlook the possible problems that might 
occur from unnecessarily repeating the test. First of all, 
definitely the needless test costs more and more workload 
is needed. Second, there are more risks for both patient 
and medical personnel to be managed from extra-tests as 
more blood is needed from the patient and more blood will 
be exposed by the technicians. The last possible problem 
is what to do and how to interpret the results if they are 
not equal or comparable. 
	 Despite the above mentioned, more serious informa-
tion was also shown in this survey. The method of WBCT 
performed in one laboratory was distorted by using the 
microhematocrit tube. Since the objective of the original 
WBCT was to measure the intrinsic and common pathways 
of coagulation cascade, the contamination of tissue fluid 
should be avoided as much as possible.3,18,19 However, 
using a microhematocrit tube is unlikely to prevent the 
contamination, unless the blood is drawn from a vein and 
subsequently filled in the microhematocrit tube.20
	 A large variety of reference values used in labo-
ratories performing WBCT was also observed from this 
survey. If the reference value from each laboratory was 
matched with the WBCT method used in that labora-
tory, an even more amazing feature appeared, because 
the different methods possess the same reference values 
and vice versa. Among those various different reference 
values, there were some popular sets of numerical values 
(such as 6-21 min, 5-15 min) mentioned in the survey. It 
implied that the sources of those values were from some 
reference books rather than laboratories establishing their 
own range. Even though using the reference value from 
the book may be acceptable as clotting time spans for a 
wide range, unfortunately about 50% of the laboratories 
mixed up the reference values from one book with the 
techniques from another book.18-19,21

The method of WBCT	 Number of laboratories	 %
20 WBCT	 2	 1.98
30 WBCT	 0	 0
Modified  Lee and	 89	 88.11 
   White methods
Tilt each tube with	 8	 7.93 
   30 sec interval
Others	 2	 1.98
Total	 101	 100.0

TABLE 2. The method of WBCT performed in the laboratories.

Indications	 Number of hospitals	 %
Snake bite	 14	 13.86
Snake bite and other	 74	 73.26 
animal bites
Unknown	 13	 12.88
Total	 101	 100.0

TABLE 3. Indications for the WBCT.

Reference values	 Number of hospitals	 %
Less than 20 minutes	 47	 48.45
Less than 30 minutes	 2	 2.06
Other	 48	 49.49
Total	 97	 100.0

TABLE 4. The reference values of WBCT.

Problem categories	 Number of hospitals	 %
Pre-analytical phase	 4	 12.12
Analytical phase 	 4 	 12.12 
Post-analytical phase	 6	 18.19
Others	 19	 57.57
Total	 33	 100.0

TABLE 5. The problems concerning WBCT, in details.
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	 Thirty three laboratories had problems about WBCT. 
The problems did not exist only in all phases of test 
performance, but also in other areas apart from the test 
process such as finance or management. However, all 
problems about the test retrieved from this survey demon-
strated that laboratories performed the WBCT without a 
clear understanding in principle of both test performance 
and test interpretation. Although the problems are dif-
ferent from each other, the most important one is ็what 
should be the standard method of WBCTิ. This ques-
tion emphasizes again the misunderstanding of both the 
use of WBCT and the WHO recommendation. Lack of 
standard methods or lack of method standardization for 
WBCT among the laboratories in Thailand is a big issue 
and underlines another critical danger for patient care. 
As each hospital in Thailand provides different levels of 
medical care, some patients must be referred to a superior 
level medical center for appropriate treatment which is 
not available in that hospital. Referral by the important 
laboratory results along with the patients is essential for 
urgent patient management, including anti-venom therapy 
in venomous snake bite. Following up the laboratory 
result for monitoring treatment like WBCT in different 
hospitals using different techniques may be difficult and 
not comparable. If those results misguide the treatment 
for some patients, the outcome could be disaster.
	 The limitation of this study was that questionnaires 
were only sent to the hospital laboratories, while practically 
in some hospitals, WBCT could be performed by nurses 
or medical students on the wards. Therefore, this survey 
did not include the information from those practices. At 
least, this survey demonstrated a confusing status of the 
use of WBCT in Thailand. Furthermore, it reflects that the 
volume of problems in WBCT practice is in the national 
level as well as it indicates an urgent need for national 
reorganization of  this practice.
	 In conclusion, this study emphasized that there were 
many problems concerning WBCT in Thailand, which 
needed to be improved by proper education of all medical 
personnel both users and performers such as physicians, 
nurses, laboratory technicians as well as medical students. 
It also highlights the need for an appropriate guideline for 
suitable use of WBCT in Thailand, including interpretation 
and limitations of the test. Since available guidelines in 
Thailand, including the Practice Guideline for Manage-
ment of Patients with Snake Bite of the Ministry of Public 
Health, mention about 20WBCT and venous clotting time 
(VCT), but no description of the procedure, interpretation 
and limitations of the test.2,23 The perfect guideline should 
be derived by brainstorming and approved by both autho-
rity hematologists and laboratory personnel. Furthermore, 
the 20WBCT should be promoted to be the only standard 
WBCT method in Thailand as it costs less, shows the 
good relation to fibrinogen level22 and is much more easily 
performed compared to other methods. Therefore, the results 
can be comparable throughout the country, if the patients 
need to be referred. Along with this message, it should be 
strongly underlined that the only indication for 20WBCT 
is the venomous snake bite in the area or hospitals that 
cannot perform other better coagulation tests. For utmost 
patient safety, hemostasis evaluation in other conditions 
should not be screened by this method.  National help 
desk and national schemes of external quality assessment 
should really be considered by the responsible units such 

as The Ministry of Public Health, the professional orga-
nizations and the medical schools, if this test is the only 
standard method used for venomous snake bites throughout 
Thailand. Additional researches may be carried out to 
study the correlation of 20WBCT and other coagulation 
tests with the clinical manifestations of patients before a 
guideline is set up. Therefore, the existing problems when 
performing 20WBCT need to be clarified more clearly and 
which results should be seriously considered as clinically 
significant. After the guideline is settled, another survey 
should be distributed for perspective re-evaluation of this 
practice.

REFERENCES

1.	 Chaiyanuwatwong S. Snake bite: Bureau of Epidemiology, Department of
	 Disease control, Ministry of Public health, Thailand 2008.
2.	 Bureau of Medical Technical Development. Department of Medical Services
	 Ministry of Public Health. Practice Guideline for Management of Patients 
	 with Snake Bite. Thailand; 2004.
3.	 White RILaPD. A clinical study of the coagulation time of blood. Am 
	 J Med Sci. 1913;145:495-503.
4.	 Fritsma G. Clot-Based Assays of Coagulation. In: Fristma DCaG, editor. 
	 Hemostasis and Thrombosis. Philadelphia: JB Lippincott; 1988. p. 92-127.
5.	 Krulder JW, van der Meer FJ, Briët E, Meinders AE. Monitoring heparin 
	 treatment with the APTT: the effect of methodological changes on the 
	 APTT. Neth J Med. 1996 Jul;49(1):13-8.
6.	 Hattersley PG. Progress report: the activated coagulation time of whole 
	 blood (ACT). Am J Clin Pathol. 1976 Nov;66(5):899-904.
7.	 Goodman TL, Todd ME, Goldsmith EI. Laboratory observations and 
	 clinical implications of monitoring the effect of heparin by bioassay. Surg
	 Gynecol Obstet. 1976 May;142(5):673-85.
8.	 Chong LL, Sussman, II, Spaet TH. Monitoring heparin therapy--a role 
	 for the chromogenic assay. Clin Lab Haematol. 1983;5(1):61-5.
9.	 Brandt JT, Triplett DA. Laboratory monitoring of heparin. Effect of re-
	 agents and instruments on the activated partial thromboplastin time. Am 
	 J Clin Pathol. 1981 Oct;76(4 Suppl):530-7.
10.	 Berry BR, Nantel S. Heparin therapy: current regimens and principles 
	 of monitoring. Postgrad Med. 1996 Jun;99(6):64-6, 9-76.
11.	 Mcintyre KE. Letter: Heparin, aspirin and Lee-White clotting time. Chest. 
	 1974 Apr;65(4):475.
12.	 Handley AJ. Heparin therapy: a simpler test of control. J Clin Pathol. 
	 1974 Mar;27(3):250-2.
13.	 Richardson AW, Bishop JG. A simple and practical method for measuring 
	 and recording blood coagulation time. Science. 1953 Jan 9;117(3028):37-9.
14.	 Tsang JSC. Heparin therapy guided by modified Lee and White whole 
	 blood clotting time on haemodialysis patients. J Hong Kong Med Assoc. 
	 1993; 45(3):4.
15.	 Stuart RK, Michel A. Monitoring heparin therapy with the activated partial
	 thromboplastin time. Can Med Assoc J. 1971 Mar 6;104(5):385-8.
16.	 Mayer GA. A method for the reliable determination of clotting time in 
	 whole blood. Can Med Assoc J. 1955 Jun 15;72(12):927-9.
17.	 WHO/SEARO Guidelines for the clinical management of snake bites in 
	 the Southeast Asian region. Southeast Asian J Trop Med Public Health. 
	 1999;30 Suppl 1:1-85.
18.	 Tientadakul P. Whole blood clotting time. Manual of basic laboratory tests.
	 Bangkok: Watcharin Press; 2000. 44 p.
19.	 Whole blood clotting time. In: Visudhiphan SB, Opartkiattikul N, Sang-
	 tawesin W, editor. A Laboratory Manual of Hemostasis Bangkok: Ruen 
	 Kaew Press; 1992. p. 25-6.
20.	 Meissner GF, Moehring CM. The standard clotting time. A method based 
	 on the use of whole venous blood in capillary tubes. Tech Bull Regist 
	 Med Technol. 1963 Feb;33:29-31.
21.	 Tientadakul P. Venous clotting time. In: Opartkiattikul N, Wanachiwanawin
	 D, Kunakorn M, Wongtiraporn W, editor. Clinical Pathology. Bangkok: 
	 Ruen Kaew Press; 2002. p. 520-1.
22.	 Limpawittayakul P, Pongpit J, Juntiang J, Akkawat B, Rojnuckarin P. 
	 Accuracy of venous clotting time(20WBCT) and Prothrombin time(PT) 
	 compared with fibrinogen assay in green pit viper bite patients. Oral 
	 presentation in the Annual meeting of the Royal College of Physician 
	 of Thailand; 2553.
23.	 Snake bite patients. Guideline for treatment of hematology diseases in 
	 Thailand. Intarakumthornchai T, editor. Bangkok; 2000. p. 273-80.


