Editors Emeritus
Chris G Uragoda MD, FRCP

Colvin Goonaratna FRCP, PhD
Janaka de Silva DPhil, FRCP

Anuruddha Abeygunasekera MS, FRCS

Varuni de Silva MD, FRANZCP
A Pathmeswaran MBBS, MD

Editors
Senaka Rajapakse MD, FRCP(Lon)
Athula Sumathipala MD, FRCPsych

Section Editors

B J C PereraMD, FRCPCH
Shalini Sri Ranganathan MD, PhD

Assistant Editors

Carukshi Arambepola MBBS, MD
Ajith de Silva Nagahawatte MBBS, MD
Ranil Fernando FRCS, PhD
Raveen Hanwella MBBS, MD
Renuka Jayatissa MD, MSc
Sarath Lekamwasam MD, PhD
Udaya K Ranawaka MD, FRCP
Sachith Mettananda MBBS, MD
Shamini Prathapan MBBS, MD
Sisira Siribaddana MD, FRCP

International Advisory Board
S Arulkumaran FRCOG, PhD
London, UK

Zulfigar Ahmed Bhutta FRCPCH, PhD
Karachi, Pakistan

Andrew Dawson FRACP
Sydney, Australia

Barbara Gastel MD, MPH

Texas, USA

Kalle Hoppu MD, PhD

Helsinki, Finland

David Lallo MD, FRCP

Liverpool, UK

lan Pearce BMBS, FRCS
Manchester, UK

Peush Sahni MS, PhD

New Delhi, India

Anita KM Zaidi MMBS, SM
Karachi, Pakistan

THE CEYLON
MEDICAL JOURNAL

Established 1887

The Official Publication of the
Sri Lanka Medical Association

Volume 68, No. 2, June 2023
Quarterly ISSN 0009-0875

Twenty-minute whole blood clotting test
delaysdetection of coagulopathy in snakebite,
useinternational normalised ratio

DOI: https://doi.org/10.4038/cmj.v68i2.9807
Ceylon Medical Journal 2023; 68: 43-46

Introduction

Snake bite is aneglected tropical disease primarily affecting poor rural
communities[1]. Snakesare estimated to cause 421,000 to 1.8 million bitesand
up to 94,000 deaths yearly; most patients affected are from South and South
East Asia, Sub-Saharan Africa, and Central and South America [1]. Snake
envenoming can cause local tissue injury and necrosis, venom-induced
consumption coagulopathy (VI1CC), neuromuscular paralysis, myotoxicity,
and thrombotic microangiopathy with acute kidney injury [2]. It can also
|ead to long-term effects, including disability dueto amputations, deformities,
contracture formation and chronic ulceration, and delayed psychological
effects [3]. Currently, antivenom is the only specific treatment for snake
envenoming [4]. Antivenom can be administered once aclinical diagnosis
of systemic envenoming has been reliably established [5].

Sri Lanka has one of the highest incidences of snakebite in the world.
Community-based estimates suggest approximately 80,000 snake bites, 30,000
envenomings, and 460 snakebite deaths occur annualy in Sri Lanka [1].
Eventhough Sri Lankahas over 100 species of snakes, only fiveare considered
snakes of the highest medical importance: Russell’sviper (Daboia russelli),
cobra (Naja naja), the kraits (Bungarus caeruleus), saw-scaled viper (Echis
carinatus) and Merrem’s hump-nosed viper (Hypnale hypnale). Most
envenomings are due to viper bites; 35-45% are due to hump-nosed vipers,
and 30-40% to Russell’svipers|[6].

Venom-induced consumption coagulopathy (VICC) and twenty-
minute whole-blood clotting test (WBCT-20)

VICC isthe most critical acute systemic effect of snakebite worldwide
andin Sri Lanka. It results from consuming clotting factors due to the action
of procoagulant toxins in snake venom. VICC is life-threatening due to the
risk of bleeding, particularly in severe envenoming by Russell’s vipers[7].
Russell’s viper venom contains factor V and X activators.These act early in
the coagulation pathway, resulting in positive and negative feedback loops,
leading to indirect consumption of factors V and VIII, in addition to
consumption of fibrinogen [8]. On the other hand, thrombin-like enzymesin
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hump-nosed viper venoms consumefibrinogen rather than
fully activating the clotting pathway [8], so it only causes
amildformof VICC[9].

Indian polyvalent antivenom accelerates recovery
fromVICCin Sri Lankan Russall’sviper envenoming [10].
Although no commercia antivenomiscurrently available
for envenoming by hump-nosed viper in Sri Lanka, it may
be available in the future [11]. Early administration of
antivenom is essential to treat envenoming, including
VICC. Hence, the early diagnosisof VICCisvital.

The prothrombin time or international normalized
ratio (PT/INR) is currently considered the gold-standard
test for thediagnosisof VICC, withan INR > 1.5indicating
VICC and for administering antivenom [8]. In resource-
poor settings, the WBCT-20 has been used for decadesto
diagnose and monitor VICC and to decide if antivenom
should be given. The WBCT-20 has never been validated
or standardized, and despitethis, it has been incorporated
into World Health Organization (WHO) guidelines on
snakebite management. Recent studies and reviews have
shown that these bedside clotting tests have poor
sensitivity in many settings, including diagnosing VICC
inviper bitein Sri Lanka[12,13]. Currently, in Sri Lanka,
the WBCT-20 isrecommended for diagnosing VICC and
iswidely used in snakebite management [14,15]. In some
Sri Lankan hospitals, the capillary blood clotting test is
used asan alternative bedside clotting test to assess VICC
in snakebite, again with no validation [16].

The WBCT-20 test was adopted to detect VICC in
snake envenoming inthe mid-1970s. However, neither the
test nor the observation time of 20 minutes was validated
in any setting [13]. There was no standardization of the
test, including the size of the tube used and the procedure
of thetest. An observationa study involving 140 cases of
definite Russell’s viper bite patients in Sri Lanka found
that the WBCT-20 had asensitivity of 40% and specificity
of 100%. The WBCT-20in this study was done according
to a protocol by the treating team but with no proper
standardization [17]. A subsequent clinical study was
conducted in the same setting on authenticated
snakebites, with the WBCT-20 performed by trained
research assistants using new, clean glass tubes with
standard dimensions. This standardized approach
improved the sensitivity of WBCT-20 to 82% while
maintaining a specificity of 98% [15]. Notably, 77% of
patients with VICC had a severe coagulopathy with an
INR of morethan fivein thisstudy.

WBCT-20 misses over half of the patients with
coagulopathy in the Sri Lankan setting

In a more recent validation study in Sri Lanka, we
assessed the performance of severa different WBCTsin
detecting VICC. We performed 15, 20, and 25 min whole
blood clotting tests on admission and 5 and 10-minute
capillary blood clotting tests (CBCT-5and CBCT-10) ina

cohort of patientswho presented to the Teaching Hospital,
Anuradhapura during a 1-year-period from 2020 to 2021
[18]. The WBCT was performed by trained medical and
nursing graduates by placing 1 ml of venousblood in new
5ml borosilicate glasstubeswitha10 mminternal diameter.
The tubes were left undisturbed throughout the
observation period of 15t0 25min[17,18]. For the CBCT,
afinger waspricked, and a1 to 1.5 cm blood column was
drawn up in a fresh capillary tube and then placed in a
horizontal position. At theend of 5min (CBCT-5) and 10
min (CBCT-10), thetubewasturned to avertical position
to determinewhether therewas stagnation of blood. Blood
was collected simultaneously for a PT/INR and plasma
fibrinogen. VICC wasdefined asincompletewhen INR>1.5
and complete VICC INR equal or morethan three. VICC
occurred in 58% of patientsin this cohort.

We found none of the bedside tests had a sensitivity
above 50% in detecting VICC. The WBCT-15 had the best
sensitivity of 47%for detecting incomplete VICC and 68%
for complete VICC. The sensitivity of the WBCT-20,
WBCT-25, CBCT-5 and CBCT-10 were worse. All tests
detected complete and late VICC presenting two hours
later and VICC dueto Russell’sviper bites. Hence, mild or
incomplete VICC was missed in patients presenting early
to the hospital using WBCT or CBCT.

Why has WBCT-20 failed in the Sri Lankan
setting?

Our recent study showed that the WBCT-20 is better
in detecting | ate patients because they tend to have more
severeVICC at presentation. Therefore, the WBCT-20 may
have performed well as a screening test in the past, in
which most patients arrived late. Over the last 40 years,
the time gap from bite to hospital admissionin Sri Lanka
has decreased [19], and over 75% of snakebite patients
present to the first contact hospital within two hours of
the bite, even in rural Sri Lanka[20]. In most patients at
hospital admission, VICC is till not fully developed.
Hence, the WBCT-20islikely to befalsely negative. The
WBCT-20 is expected to be positive in these patients if
the test is repeated after two hours when the VICC has
become more severe or complete. This means that
although snakebite victims present to hospitals early,
they have to wait longer to receive antivenom dueto the
dependence on WBCT-20 and the lack of reliable
diagnosticteststhat can detect VICC early [20]. Therefore,
the WBCT-20 delays the diagnosis of VICC and hence
delaysantivenomin Sri Lankans[17,18].

INR should be used to detect and monitor VICC
whenever available

Although an INR isnot freely available, particularly
in peripheral hospitals, and is expensive and resource-
intensive compared to the simple and affordable bedside
clotting tests, many hospitals (particularly the base and
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provincia hospitals) have laboratory facilities for INR.
Webelievethisadditional cost of INR to the health system
outwei ghsthe benefits of the patient receiving antivenom
early, preventing life-threatening complications such as
significant bleeding and acute kidney injury, which are
much more costly to manage.

We suggest the following amendments to the
snakebite management guidelines and practices in Sri
Lanka:

1 In diagnosing and monitoring VICC (enveno-
ming), INRispreferred over bedside clotting tests,
including WBCT-20. VICC isdiagnosed when the
INRexceeds1.5(VICC=INR>15).

2 Whenthe INR isunavailable, and the WBCT-20
or any other bedside clotting test is negative, it
should berepeated after 3 hoursto exclude VICC.
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