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ABSTRACT

Neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) have
recently gained popularity as simple, inexpensive, and highly accurate inflammatory
markers and they have been suggested as useful predictors for clinical prognosis in
critically ill patients in various medical conditions. This study aimed to assess the
usefulness of NLR and PLR in predicting the severity of clinical profile and outcome
in patients with snake poisoning. Methods: a prospective study from January to
August 2016 and a retrospective one from January to December 2015 were conducted
on all snake envenomated patients admitted to Poison Control Center of Ain Shams
University Hospitals. On admission, complete medical history, physical examination
and biochemical laboratory investigations including complete blood count (CBC) and
international normalized ratio (INR), were recorded. NLR and PLR were calculated
from the differential total leukocyte count (TLC). Outcome data as; intensive care unit
(ICU) and hospital stay time, number of anti-venom (NAV) ampoules needed,
occurrence of complications and death, were also documented. The patients were
classified in to three main groups, according to the degree of severity; Group Il (mild
grade); Group Il (moderate grade) and Group IV (severe grade). In addition to, Group
I (control group). Results: 50 patients, 46 males (92%), with mean age (31.54+11.97
years) met inclusion criteria. The frequency of bites in the lower limb was
significantly higher than those in the upper limb in all patient groups. There was
significant leukocytosis, neutophilia and higher LNR in group Il and group IV as
compared to group | and group II. Significant lymphocytopenia and thrombocytopenia
was evident in group Il and group IV as compared to group | and also in group 1V
compared to group Il. INR was statistically higher in group IV in comparison with the
other groups. There was significant correlation of NLR level with INR, platelet count,
PLR, NAV, ICU stay time and hospital stay time. While, PLR showed non-significant
difference between the studied groups as well as non-significant correlation with the
outcome parameters. The mortality rate of the study was (2%). Conclusion: High
levels of on admission NLR were associated with worse clinical profile and poorer
outcome. This was not evident with PLR. NLR was found to function as a new easily
calculated readily available biomarker that successfully predicts the prognosis of
clinical severity and outcome in snake poisoned patients.
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INTRODUCTION

Snake envenomation is one of the
major medical and public health
problems in the world. Annually, there
IS 1 to 2 million cases of snake
envenomation and up to 100,000 deaths
worldwide (Maduwage et al., 2014).
There are 3,000 different species of
snakes, and about 450 are found to be
dangerous for humans universally
(Saravu et al., 2012). Two of these
poisonous species are famous in Egypt;
the family Viberidae (vipers) and the
family Elabidae (Egyptian copra: Naja
Haje) (Filippi and Petretto, 2013;
Ibrahim and El-Kady, 2016).

Snake venom is a complex mixture
of enzymatic and non-enzymatic
protein and peptide toxins. Most of
which of them, can target the vital
systems such as nervous, muscular,
haemostatic and circulatory systems of
the prey or human victims producing
diverse effects (Sharma et al., 2015).

The clinical features are manifested
as; severe local (at bite site) pain,
progressive edema, erythema,
ecchymosis, bleeding, blisters, bullae,
necrosis and gangrene, as well as
systemic disorders such as coagulation
disturbances, disseminated
intravascular coagulation, hemorrhage
of vital organs, hypotension and shock
after Viberidae bite (Sunithaa et al.,
2011; Dadpour et al., 2012; David et
al., 2014; Berling and Isbister, 2015).
While, minimal local changes together
with neurotoxic effects starting with
ptosis, ophthalmoplegia :
glossopharyngeal paralysis and
proceeding to descending flaccid
paralysis of skeletal muscles and
respiratory failure are evident after
Elapidae bite (Ahmed et al., 2008; Al-
Quraishy et al, 2014). Both
envenomations can end fatally with

rhabdomyolysis, acute renal failure,
shock, cardiac and respiratory arrest
(Mishal et al., 2015).

Treatment for poisonous snakebite
is divided into supportive care and anti-
venom administration. However, there
is no standardized guideline on anti-
venom administration and depending
solely on severity of symptoms at
presentation for clinical assessment is
not reliable. It is very difficult to
predict the expansion of localized and
systematic symptoms. In some cases,
generalized symptoms develop in the
absence of localized symptoms. It is
believed that when the initial dose is
not adequate and/or delayed, it might
worsen the morbidity and mortality
rates (Kang et al., 2016).

Bedside investigations would be
ideal, but international normalized ratio
(INR) and whole blood clotting tests
have been shown to be unreliable in
many settings especially in critically ill
patients with multi-organ failure as a
result of snake bite (Khin et al., 2012;
Isbister et al., 2015). Thus, it is
Important that the health care providers
should be able to identify patients with
snakebites at high risk of fatal
complications early enough so as to be
able to ensure optimum and timely
management.

The neutrophil-lymphocyte ratio
(NLR) and the platelet-lymphocyte
ratio (PLR) measured in peripheral
blood as part of routine complete blood
count (CBC), have recently gained
recognition as  practical  simple
inexpensive tests. Both ratios indicate
increased local and systemic
inflammatory response (Duyar et al.,
2016). They can provide valuable
information for the diagnosis and
prognosis of various critical illnesses
(Alan et al., 2015).
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The aim of this study is to evaluate arrival to hospital), physical
the effectiveness of measuring on examination including: local

admission pre-treatment NLR and PLR
levels in predicting the severity of the
clinical course and outcome of snake
poisoned patients.

PATIENTS & METHODS

A prospective observational study
from January 2016 to August 2016 and
a retrospective one from January 2015
to December 2015 were conducted on
all snake envenomated patients,
admitted to the Poison Control Center
of Ain Shams University Hospitals
(PCC-ASUH). The diagnosis of snake
envenomation was based on history of
exposure to snake bite and the presence
of characteristic clinical symptoms and
signs. The study exclusion criteria
applied included; referral from other
hospital with initial treatment and/or
more than 48 hours after being bitten,
patients with history of hematologic,
liver, renal, pulmonary, cardiac,
neurological, endocrinal or
immunological diseases, in addition to,
patients  with  diabetes, allergic
conditions or infectious diseases,
pregnant females and those with
absence of a measurable serum CBC in
the retrospective study. An informed
written consent was taken from the
patient or his/her legal guardian in
addition to head of PCC and Ethical
Committee approval.

Methods:

The medical records of all snake
envenomatd patients in 2015 were
reviewed for the retrospective study.
As for the prospective study in 2016;
the patients with snake envenomation
were subjected to initial on admission
complete medical history including:
age, gender, site of bite and delay time
(time interval from envenomation to

examination of bite site: number and
site of fang marks, pain, edema,
ecchymosis, blistering, petichae, local
(bleeding and infection) and regional
enlarged tender lymph nodes, together
with general manifestations, vital data,
complete systemic examination with
stress on haematological examination:
bleeding gums, conjunctival
congestion, epistaxis, hematemesis,
hematuria, hematochezia, signs and
symptoms of internal bleeding.
Biochemical laboratory investigations
on admission especially haematological
tests: complete blood count (CBC)
including: total leukocyte count (TLC),
neutophil, lymphocyte and platelet
counts, using Coulter Counter Model-
M450 [Coulter  Electronics  Ltd,
Australia]. International normalized
ratio  (INR): using  BE-Behnk
Elektronik Coagulator. NLR and PLR
were  calculated using absolute
neutophil, lymphocyte and platelet
counts retrieved from the differential
TLC (Venkatraghavan et al., 2015).

Outcome data including: duration
of hospital stay, duration of intensive
care unit (ICU) stay, number of anti-
venom (NAV) ampoules needed,
occurrence of complications as;
spontaneous bleeding, ecchymosis,
petichae, gangrene, Necrosis,
hematuria, rhabdomyolysis,
disseminated intravascular
coagulopathy (DIC), renal faiure,
hepatic failure, sepsis, limb disability,
compartment syndrome, amputation,
paralysis and mortality rate were
recorded.
The Groups:

Ten apparently healthy volunteers
of matched age and gender were
included as a control group (Group ).
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The clinical assessment of patients was
sorted according to a questionnaire
sheet and the patients were classified
into three main groups, based on the
degree of local and systemic severity of
envenomation; Group Il (mild grade)
including  moderate  pain, local
manifestations confined to bite site (O-
15 cm) and no systemic signs or
symptoms, Group Il (moderate grade)
including severe pain, progression of
swelling (15-30 cm), erythema, or
ecchymosis beyond bite site, non-life
threatening  signs or  symptoms
(sweating, weakness, nausea/vomiting,
mild hypotension, perioral paresthesias,
thrombocytopenia, anemia) and
without significant bleeding, Group 1V
(severe grade) including severe pain,
rapid swelling (>30 cm), erythema, or
ecchymosis involving the entire body
part, severe systemic signs or
symptoms and spontaneous bleeding
(kiran and Senthilnathan et al., 2003;
Ray et al., 2011).

All patients received standard
medical treatment. This followed an
approved standard protocol, which was
dictated by the patient’s clinical
condition. The protocol included
hospital admission. Patients with no
systemic manifestations were sent to
the intermediate care unit for
observation. Patients with moderate
and severe envenomation  were
transferred to the ICU. Anti-venom,
intubation and mechanical ventilation,
heamodialysis, fasciotomy or other
surgical intervention, blood, fresh
frozen plasma, platelets concentrate
transfusion, inotropic and supportive
drugs were given if indicated (Mishal
et al., 2015).

Statistical Analysis: The results
were statistically analyzed using the
SPSS software, version 17 (SPSS, Inc.,

Chicago, IL).Quantitative data are
described as Meanz+ standard deviation
(SD). ANOVA one way statistical
analysis was used to compare between
the groups. Discrete variables were
analyzed using Chi-square test (y2).
The Pearson’s correlation coefficient
was used to assess the relationship
between laboratory values and clinical
severity. P values < 0.05 were
considered  statistically  significant
(Taylor, 1990).

RESULTS

A total of 50 patients, 26 patients in
the year 2015 and 24 patients in the
months from (January to August) of the
year 2016, met inclusion criteria. The
average age was (31.54+11.97 years),
while the average delay time was
(12.74£3.96  hours)  with  non-
significant difference between mild,
moderate and severe groups as
compared with the control group or
with each other (Tablel). Male
predominance (46 patients; 92%) was
evident with non-significant difference
between the three patient groups (mild,
moderate and severe) (Table2). The
species type of the venomous snakes
could not be exactly identified. All
patients were heamotoxic
(heamorrhagic clinical picture). One
case (2%) died as a result of multiple
organ failure (MOF); renal and hepatic
failure in 2015. There were only two
patients with paralytic clinical picture
and they were excluded from the study
due to referral and delay time more
than 3 days.

Table (2): also shows that there
was significant increase in the
incidence of snake bite in the lower
limb compared to the upper limb bite
site in the mild, moderate and severe
groups of snake poisoned patients with
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non-significant difference between the
three groups. None of the patients
presented with bite site in the trunk,
head or neck.

Table (3): shows that there was
significant increase of TLC, neutrophil
count and NLR in group Il (moderate
grade) and group IV (severe grade) in
comparison to group | (control group)
and group Il (mild grade). While, there
was significant decrease of lymphocyte
and platelet counts in group Il and
group IV in comparison to the control
group and significant decrease in group
IV compared to group Il. There was
non-significant difference in the level
of PLR between the studied groups.
The severe grade (group 1V) showed
significant increase of INR level in
comparison to the groups I, 11 and I11.

Table (4): shows that there was
significant increase of NAV and
hospital stay time in group IV (severe
grade) in comparison to group Il (mild
grade) and group Il (moderate grade).
Also there was significant increase of
ICU stay time in group IV (severe

grade) in comparison to group Il (mild
grade). While there was non-significant
difference between the mild and
moderate groups regarding NAV, ICU
and hospital stay time.

Table (5): shows the proportions
of severe complications within group
IV (severe grade) which included:
ecchymosis  (42.9%), compartment
syndrome that necessitated fasciotomy
(3.6%), psoas abscess (3.6%), gangrene
(7.1%), renal failure necessitating
heamodialysis (7.1%), hepatic failure
(3.6%), hematuria (17.9%) and
spontaneous  bleeding (epistaxis,
bleeding gums, hematemesis) (10.7%).

Table (6): shows that there was
significant positive correlation of NLR
level with INR level, NAV, ICU stay
time and hospital stay time and
significant negative correlation with
platelet count. On the other hand there
was non-significant correlation of PLR
level with INR, NAV, ICU and hospital
stay time. While there was highly
significant positive correlation between
PLR level and platelet count.

Table (1): ANOVA one way statistical analysis of age and delay time among snake
poisoned patients; group Il (mild grade), group Il (moderate grade), group IV
(severe grade) and the control group (group I).

Group | Group Il | Group Il | Group IV Fc
(NO=10) (NO=12) | (NO=10) | (NO=28)
MzSD M+SD MzSD M+SD
Age (years) 28.8+6.12 | 25.7+6.87 | 29.4+9.27 | 34.7£11.58 | 1.24
Delay time (hours) - 12+4.07 | 17.8+5.82 | 11.25+3.08 | 2.27

M4+SD: mean + standard deviation. NO: Number. Fc: calculated variance ratio.

Ft: tabulated variance ratio =3.43.
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Table (2): Chi square test (y2) comparing gender and bite site among snake poisoned
patients; group Il (mild grade), group Il (moderate grade) and group IV (severe
grade).

Group Il | Group 111 | Group IV

(NO=12) | (NO=10) | (NO=28) P2
Gender
Male/female ratio 12/0 9/1 25/3
Male percentage (100%) (90%) (89.3%) >0.05
P1 <0.001 <0.001 <0.001
Bite site
Lower limb 9(75%) 9(90%) | 22(78.6%) >0.05
Upper limb 3(25%) 1(10%) 6(21.4%) >0.05
Trunk 0(0%) 0(0%) 0(0%) -
Head and neck 0(0%) 0(0%) 0(0%) -
P1 <0.05 <0.001 <0.001

NO: Number. P>0.05: non-significant difference. P<0.05: significant difference.
P<0.001: highly significant difference. P1: comparison within each group.
P2: comparison between the three groups.

Table (3): ANOVA one way statistical analysis comparing on admission total
leukocyte count (TLC), lymphocyte count, neutrophil count, neutrophil-
lymphocyte ratio (NLR), platelet count, platelet-lymphocyte ratio (PLR) and
international normalized ratio (INR) among snake poisoned patients; group Il
(mild grade), group Il (moderate grade), group IV (severe grade) and the control

group (group I).

Groups Group | Group 11 Group 111 Group IV Fc
(NO=10) (NO=12) (NO=10) (NO=28)
Parameters M+SD M+SD M+SD M+SD
TLC 5.69+1.00 6.25+2.22 10.53+3.68" | 11.24+4.24™ |10.00
(x10% /mm?®)
Lymphocyte 1.95+0.48 1.62+0.58 1.28+0.43" 1.20+051™ | 6.12
(x10°/ mm°)
Neutrophil 3.34+0.65 4.2+2.08 8.82+3.39" | 9.63+3.95" |[14.48
(x10° / mm?®)
LNR 1.74+0.48 2.9+1.75 7.41+3.52™ 0.24+4.47" | 16.28
Platelet 281.5+61.87 | 231.08+33.54 | 192.8+84.02" | 169+79.12"* | 6.97
(x10*/ mm®)
PLR 151.28+51.17 | 161.66+67.74 | 162.15+87.7 | 164.87+89.79 | 0.06
INR 0.99+0.09 1.35+0.37 3.06+1.43 10.42+6.57° | 17.99

M+SD: mean + standard deviation. NO: Number. Fc: calculated variance ratio. Ft:
tabulated variance ratio=3.43. *: significant difference as compared to (group I)
P<0.05.

A: significant difference as compared to (group I1) P<0.05.

#: significant difference as compared to (group I11) P<0.05.
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Table (4): ANOVA one way statistical analysis of number of anti-venom vials
(NAV) needed, intensive care unit (ICU) stay time and hospital stay time among
snake poisoned patients; group Il (mild grade), group Il (moderate grade) and
group 1V (severe grade).

Groups Group 11 Group I Group IV Fc
(NO=12) (NO=10) (NO=28)
Parameters M<SD M=SD M=SD
NAV 6.08+2.28 13.8+4.83 | 24.85+11.8"" | 8.34
ICU stay time (days) 0.75+0.62 1.4+1.07 3.07+2.4" | 5.04
Hospital stay time (days) | 1.91+1.24 3.2#2.14 | 5.46+3.17" | 9.21

M=+SD: mean * standard deviation. NO: Number. Fc: calculated variance ratio.

Ft: tabulated variance ratio =3.43. A: significant difference as compared to (group I1)

P <0.05: #: significant difference as compared to (group I11) P<0.05.

Table (5): Percentages of complications in group 1V (severe grade; NO= 28) of snake
poisoned patients.

NO (%)
Ecchymosis 12(42.9%)
Compartment syndrome &fasciotomy | 1(3.6%)
Psoas abscess 1(3.6%)
Gangrene 2(7.1%)
Renal failure 2(7.1%)
Hepatic failure 1(3.6%)
Hematuria 5(17.9%)
Spontaneous bleeding 3(10.7%)
(epistaxis/ bleeding gum/
hematemesis)

NO: Number

Table (6): Pearson’s correlation of neutrophil-lymphocyte ratio (NLR) and platelet-
lymphocyte ratio (PLR) with international normalized ratio (INR), platelet count,
PLR, number of anti-venom vials (NAV) needed, intensive care unit (ICU) stay
time and hospital stay time in snake poisoned patients; groups Il (mild grade),
group Il (moderate grade) and group IV (severe grade).

INR Platelet PLR NAV ICU stay | Hospital
Count time stay time
(x103/mm3) (days) (days)

NLR
r 0.280* -0.402* 0.348* 0.354* 0.319* 0.357*
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
PLR
r 0.187 0.446** 1 0.120 0.140 0.153
P > 0.05 <0.001 - > 0.05 > 0.05 > 0.05

*P <0.05: significant

"r**: correlation coefficient. P >0.05: non-significant correlation.

correlation. **P <0.001: high significant correlation.
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DISCUSSION

Throughout the world, snake
envenoming remains life-threatening
concern (Hifumi et al., 2015). Male
gender and lower limb site of bite
predomination in this study was similar
to the findings of previous studies
(Chattopadhyay and Sukul, 2011;
Khin et al., 2012; Saravu et al., 2012;
Kang et al., 2016). This hazard is
related to greater number of outdoor
activities and occupational nature of
exposure of males compared to their
female counterparts (Saravu et al.,
2012).

Snake poisoning course may be
fulminant and lethal, thus recognition
of prompt parameter could reduce the
mortality (Khin et al., 2012).
Preliminary evidence has suggested
that, leukocytes and their subtypes
(granulocytes, monocytes and
lymphocytes) counts can be used as a
marker of inflammation in many
diseases (Horne et al., 2005; Duyar et
al., 2016). When the differential count
of leukocytes is evaluated during the
acute inflammatory response to
oxidative stress, it is characterized by
an increase in neutrophil and monocyte
counts and a decline in lymphocyte
counts (de Jager et al., 2010; Dundar
et al., 2014). In this study there was
significant increase of TLC and
neutrophil counts and a significant
decrease of lymphocyte count in the
moderate and severe groups of snake
poisoned patients in comparison to the
mild and control groups. This is similar
to studies by Moreira et al. (2009);
Zornetta et al. (2012); Elbey et al.
(2015) who reported significant
leukocytosis, neutrophilia and
lymphocytopenia in patients with snake
poisoning. The inflammatory properties
of snake toxicity are attributed to its

venom composition (Zornetta et al.,
2012). In circulatory system, snake
venoms not only affect vessel wall,
platelet function, clot formation, and
clot dissolution, but also target blood
cells. Cells of the innate immunity, the
white blood cells, are highly sensitive
and take part in the venom-induced
inflammatory and oxidant response
(Sharma et al.,, 2015). A study by
Chacon et al. (2015) reported common
inflammatory events following
viperidae snake bites envenomation.
Significant release of pro-inflammatory
mediators as; Interleukin (IL)-6, IL-10,
tumor necrosis factor alpha (TNFa)
together with surge of reactive oxygen
species (ROS) indicating obvious
inflammatory and  oxidant  stress
following snake envenoming was
noticed by  Avila-Aglero et al.
(2001); Acikalin and Gokel (2011);
Stone et al. (2013); Sharma et al.
(2015). In a study by Al Durihim et
al. (2010) leukocytosis was an
encountered finding in the complete
blood count of patients admitted to
hospital with snakebite. In another
study by Isbister et al. (2016)
leukocytosis was evident even before
detection of significant coagulopathy
and prolonged PTT following snake
poisoning. A correlation between snake
evenomations and sterile inflammatory
syndrome and innate immune response
that might contribute to the local and
systemic inflammatory events with
induction of neutrophil activation is
suggested by Zornetta et al. (2012).
Elevated neutrophil count starts from
the first hour due to demargination of
neutrophils from the endothelium,
delay of neutrophil apoptosis, and
effect of growth factors on stem cells
(Akilli et al., 2014). Whereas,
lymphocytopenia occurs in response to
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physiological stress-induced
margination to the reticulo-endothelial
system, redistribution and accelerated
apoptosis (Acanfora et al., 2001;
Duyar et al., 2016).

The increase of neutrophil and the
decrease of lymphocyte counts explain
the on admission pre-treatment high
levels of neutrophil-lymphocyte ratio
(NLR) in this study among the
moderate and severe groups of snake
envenomated patients. This is in
accordance with a study by Elbey et al.
(2015). NLR is a recently defined novel
inflammatory  marker which has
emerged as a readily available,
valuable and reliable method for
follow-up of a number of local and
systemic inflammatory diseases
(Coskun et al., 2014; Kawahara et
al., 2016). Its prognostic value was
proved in non-poisoning settings as;
cardiovascular and pulmonary diseases
and related co-morbidities detection, as
well as in  diverse  immune-
inflammatory diseases (Kaya et al.,
2013; Solak et al., 2013; Ataseven et
al., 2014; Buyukkaya et al., 2014;
Rifaioglu et al., 2014; Duyar et al.,
2016). NLR was also shown to be a
predictor of survival and response to
treatment in  various types of
malignancies (Walsh et al., 2005; Lee
et al, 2012; Yao et al, 2013;
Kawahara et al., 2016).

In the current study, there was
significant correlation between NLR
and the increase of international
normalized ratio (INR), number of anti-
venom (NAV) vials, thrombocytopenia,
Platelet-lymphocyte  ratio  (PLR),
hospital stay time and intensive care
unit (ICU) stay time. NLR was higher
in the severe and complicated cases.
This association of on admission pre-
treatment high NLR with worse

outcome indicates the value of NLR as
a prognostic factor of snake poisoning.
Similarly, Elbey et al. (2015) found
that NLR was significantly increased in
patients who developed complications
and needed a longer hospitalization.
Salciccioli et al. (2015) stated that
mortality was higher in patients with
increased NLR. Although
complications occurred in some cases
of snake bites in the severe group, only
one case died of multiple organ failure
(MOF) in this study. Elevated NLR is
believed to be associated with
increased in-hospital and post-hospital
mortality (Balta® et al., 2013;
Venkatraghavan et al., 2015). Akilli
et al. (2014) stated that NLR provide
an accurate guidance for follow up and
therapeutic intervention and can also
enlighten the physician to the
development of MOF and sepsis,
particularly within a few hours after
admission in critically ill patients.
Another study on 90 ICU patients
stated that NLR was more reliable
parameter for reflecting the intensity of
stress, evaluating and monitoring
systemic inflammatory response and
predicting short and long mortality
(Zahorec, 2001). In poisoning settings
associated with oxidative stress, NLR
was found to be useful for estimating
prognosis and follow up in pesticide
and herbicide poisoned patients (Kang
et al.,, 2013; Dundar et al., 2014).
Elevated NLR has been shown to be
associated with increased TNFo and
various interleukins (IL-6, IL-7, IL-8,
IL-12, IL-17).These markers
(previously mentioned to be involved
in snake venom toxicity) are known to
be associated with poor outcome in
critically  ill ~ patients.  However,
measuring  these  biomarkers s
expensive and is not routinely
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performed. In contrast, NLR is a simple
index derived from routine blood tests
which  might provide equal and
valuable information
(Venkatraghavan et al., 2015; Wang
et al., 2016). Because it is a ratio, NLR
is relatively more stable than individual
leukocytic parameters that are easily
altered by many simple conditions (eg.
dehydration, over hydration, diluted
blood specimens, and in vitro blood
specimen handling) (Balta® et al.,
2013).

Regarding NAV vials in this study,
it was higher in the severe group in
comparison to the mild and moderate
groups of snake poisoned patients and
there  was  significant  positive
correlation of NLR level with NAV.
When the initial dose is not sufficient,
it may result in worse clinical outcomes
(Dadpour et al., 2012). It is believed
that the total NAV vials administered
indicates the worseness of patient’s
condition and somehow determines the
severity of snake bite toxicity (Kang et
al., 2016).

As regards INR, its elevation is
well known to be one of the
manifestations of viper venom induced
consumption coagulopathy and
haemostatic disturbances (Maduwage
et al., 2014). In this study INR was
higher in the severe group in
comparison to the mild and moderate
groups of snake poisoned patients and
there  was  significant  positive
correlation between NLR and INR
levels. Pre-NAV venom concentrations
and poorer outcome are found to be
correlated with higher INR (Isbister et
al.,, 2015). This strengthens the
proposed prognostic value of NLR in
snake poisoning of this study.

Besides NLR, platelets are found to
be associated with disease activity in

patients with inflammatory disease.
They play a significant role in
inflammation and immunity, besides
being major elements of hemostasis
(Coskun et al, 2014). Platelet-
lymphocyte ratio (PLR) is a new
biomarker indicating presence and
severity of inflammation (Qin et al.,
2016). Like NLR, PLR in peripheral
blood is easy, readily available
systemic inflammatory  response
(Bozan et al.,, 2016). Elevated PLR
levels are frequently observed in non-
poisoning conditions as; in various
malignancies, cardiac diseases and
Immune-inflammatory diseases
(Kokcu et al., 2014; Sunbul et al.,
2014; Koseoglu et al., 2015; Alan et
al., 2015; Qin et al., 2016; Bozan et
al., 2016) and in poisoning conditions
with oxidative stress as in pesticide
poisoning where it is associated with
bad prognosis and high mortality rate
but with lesser efficacy than NLR
(Dundar et al., 2014).

In the current study, PLR was
elevated in the severely poisoned
patients, but this increase was not
statistically significant, also there was
non-significant correlation of PLR with
INR, NAV, ICU and hospital stay time.
The explanation could be that the
increase in PLR might be relative to
lymphocytopenia but non-significant
owing to the decreased platelet count
characteristic of the nature of snake
poisoning. This goes hand in hand
with the results in this work where
there was significant decrease of
platelet count in the severe and
moderate groups as compared with the
control group. Thrombocytopenia is
due to the platelet aggregation activity
of the snake venom (Hifumi et al.,
2015). The masking effect of
thrombocytopenia on PLR was also
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encountered in another poisoning
setting with organophosphates toxicity
(Dundar et al., 2014).

In Conclusion: Pre-treatment on
admission NLR was significantly
increased in the moderately and
severely snake poisoned patients. Also,
there was significant correlation of
NLR with poorer outcomes (increased
INR, PLR, NAV, ICU stay time and
hospital stay time and
thrombocytopenia). While, PLR levels
showed non-significant  difference
between groups and there was non-
significant correlation of PLR with the
outcome. It is recommended to use
NLR as an early, easily, readily
available, low cost and useful
parameter to predict severity and direct
therapy of snake poisoned patients
specially in clinical settings lacking
INR and other blood clotting tests. It is
suggested to evaluate more the value of
PLR in the paralytic type of snake
envenoming where the masking effect
of thrombocytopenia might be lessened
or abolished. Further studies on larger
scale to define more the prognostic role
of NLR and PLR in snake poisoning
are warranted.
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