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Background: To study correlation between rise in CPK-MB and Fall in Left Ventricular Ejection
Fraction (LVEF) with Pulmonary Edema in cases with Scorpion Sting.
Methods: Design: Randomised Controlled Trial, Subjects: 126 patients with scorpion sting. All the
patients enrolled in the study were monitored clinically in ICU and investigated for markers of
myocardial injury by S.CPK-MB and 2D Echocardiography for LVEF at admission. Results: in our
study patients with left ventricular ejection fraction less than 40% had higher than normal value of
serum CPK-MB (120.28 ± 88.76 IU/L), but the value of this cardiac enzyme was comparatively higher
(155.1 ± 65.94) in those with normal left ventricular output. The cases with ejection fraction between
40-60% demonstrated the lowest values of CPK-MB (94.25 ± 94.25). It was observed that mean
serum CPK-MB level was higher (130.4 ± 104.6 IU/L) in cases with pulmonary edema than in those
without edema (113.3 ± 68.1 IU/L); however, this difference was statistically insignificant (p>0.20).
Our second indicator of myocardial injury left ventricular ejection fraction was significantly lower (33
± 14%) in cases with pulmonary edema when compared to those without edema (54 ± 11%), p-value
being <0.01.
Conclusions: There is no direct relationship in CPK-MB level and fall in LVEF, meaning thereby
there are other physiological factors affecting LVEF rather than only direct myocardial injury.
Pulmonary Edema is mainly due to fall in LVEF. LVEF is a better indicator of the severity of myocardial
injury than CPK-MB and can help in guiding the treatment.
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INTRODUCTION_____________________
Scorpion sting is an acute and life-threatening emergency.
Case fatality rates of 1.6-35% have been reported among
children from different regions of the world.1-4 Among the 86
species of scorpion in India, Mesobuthus tamulus and
Palamneus swammer-dami are of medical importance.5
Severe envenoming is characterized by features of an
autonomic storm with vomiting, profuse sweating,
hypersalivation, priapism in males, puffy face, parasternal lift,
cardiac arrhythmias, cold extremities, limited local pain at
sting site and ECG changes suggestive of myocardial
infarction. Hypertension is the predominant manifestation in
majority of cases as reported by various workers around the
world, but in contrast, hypotension is not uncommon,
especially in fatal cases. Pulmonary edema is also a very
common manifestation of scorpion sting in children.4 Most of
the deaths due to scorpion sting are attributed to
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cardiopulmonary complications like myocarditis and acute
pulmonary edema.

METHODS__________________________
The present study was conducted at the Department of
Pediatrics, Ummaid Hospital for Women and Children from
May 2017-March 2019. A total of 126 patients were enrolled
in the study. All the patients admitted with the definite history
of scorpion sting (scorpion being seen or killed by the
relatives or bystander) were included in the study. All the
cases were continuously monitored in pediatric intensive
care unit till they stayed in hospital.
At the time of admission, particulars of the patient (name,
age, sex, weight, residence) were noted in an pre-tested
proforma, for the study. Complete history was elicited
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regarding present as well as previous illness (if any). This
was followed by thorough physical examination including
heart rate, respiratory rate, temperature, blood pressure and
besides this systemic examination was done and recorded.
Temperature, heart rate, respiratory rate, blood pressure (by
NIBP) and SpO2 were then continuously monitored daily
during hospital stay and was recorded in proforma at 6, 12,
24 hours and then daily. LVEF of patient was assessed by
2D Echo at time of admission and then daily. All the patients
were subjected for blood investigations including complete
blood counts, blood urea, serum creatinine, serum
electrolytes, SGPT, SGOT, venous blood sugar and serum
CPK-MB before starting the treatment in the emergency
ward. An electrocardiogram and chest X-Ray were also done
on the day of admission and if found abnormal, were
repeated daily, till abnormality got corrected.
Statistics: The data are expressed as mean ± standard
deviation for descriptive purpose. Chi-square and student t
test were used to compare various variables. Yate’s
correction was applied, as the sample size was small.

RESULTS___________________________
In present study total 7222 were hospitalized and out of 7222
patients 250 tested positive for dengue.
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96 out of 126 i.e. 76.19% of the cases had LVEF <60% at the
time of admission (Table 2).
Table 3: LVEF in pulmonary edema and ECG changes
S. No.

Number of
patients (n)

LVEF (%)

1

Pulmonary Edema

15

33 ± 14%

2

No Pulmonary Edema

111

54 ± 11%

3

ST or T-wave changes

27

55 ± 11%

4

No ST or T-wave
changes

99

50 ± 13%

5

Prolonged QTc Interval

48

54 ± 11%

6

Normal QTc Interval

78

50 ± 14%

For LVEF
1 vs. 2: t = -3.52, df = 40, p <0.01
3 vs. 4: t = 1.07, df = 33, p >0.20
5 vs. 6: t = -0.22, df = 33, p >0.20
Those patients who had pulmonary edema had significantly
lower left ventricular ejection fraction (33%) at the time of
admission in comparison to those without pulmonary edema
(54%), the p-value being <0.01. There was no correlation
between ECG changes and diminution in left ventricular
output

Table 1: Age wise cardiovascular manifestations
< 1 year
(n=12)

1-5 year
(n=81)

>5 year
(n=33)

Overall
Incidence
(n=126)

Hypertension

12 (100%)

36 (44.4%)

15 (45.5%)

63 (50%)

Tachycardia

06 (50%)

18 (22.2%)

18 (54.5%)

42 (33.3%)

Pulmonary
Edema

nil

03 (3.7%)

12 (36.4%)

15 (11.9%)

Bradycardia

nil

06 (7.4%)

nil

06 (04.8%)

Hypotension

nil

nil

03 (09.1%)

03 (02.4%)

nil

30 (43.5%)

18 (60%)

48 (45.7%)

nil

15 (21.7%)

12 (40%)

27 (25.7%)

Prolonged QTc
Interval
ST and TWave changes

Hypertension was the commonest cardiovascular
manifestation (50%) followed by tachycardia (33.3%).
Bradycardia and hypotension were uncommon and seen in
4.8% and 2.4% of the cases respectively. The incidence of
pulmonary edema was 11.9%. The age group of >5 years
had the highest incidence (36.4%) of this complication while
no patient <1 year suffered from pulmonary edema.
Prolonged QTc interval and ST-T wave changes were
observed in 44.4% and 25%, respectively. The age group of
>5 years had the highest rate of developing all of these
manifestations followed by the age group of 1-5 year. None
of the patients <1 year had any of these findings (Table 1).
Table 2: Serum CPK-MB levels and left ventricular ejection fraction
Left Ventricular Ejection
Fraction (%)

Number of patients (n)

Serum CPK-MB (IU/L)

<40%

30

120.28 ± 88.76

41-60%

66

94.25 ± 94.25

>60%

30

155.1 ± 65.94
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DISCUSSION________________________
Despite intense research and hard work by a number of
workers all over the world, the presentation and management
of scorpion sting still continues to be an unfolded mystery and
dilemma, presenting a challenging task to the humans. It is a
syndrome, which can involve almost all body systems,
especially the cardiopulmonary system. Its clinical
manifestations are diverse and differ in various parts of the
globe in different age groups and with various species.
Scorpion envenomation can be seen in patients of any age
group who are usually engaged in some outdoor activity. The
mean age of the patients observed in our study was 4.92
years, with a mean age of 5.08 in males and 4.5 years in
females.
Pulmonary Edema has been described as one of the major
causes of mortality in scorpion envenomed patients.
Pulmonary edema is considered to be of cardiac origin that
develops because of myocardial dysfunction. Gueron and
Yaron reported pulmonary edema in 32.3% victims,2
Bawaskar and Bawaskar in 18% cases3 and Biswal et al in
8.6-30% cases.6 Elatrous et al studied 19 patients of severe
envenomation and all of them developed pulmonary edema.7
We observed pulmonary edema in 11.9% cases during the
current study. Most of the patients (80%) developing
pulmonary edema in our study were more than 5 years of
age while no patient of less than 1-year age developed
pulmonary edema (Table 1). This was in contrast to that
stated by Bouaziz et al8 that age less than 5 years is
correlated with development of pulmonary edema.
Myocardial involvement is very common in patients with
scorpion envenomation, possibly because of severe
adrenergic storm, and some other yet unknown factors.
Myocardial involvement is reflected by an abnormal ejection
fraction and altered enzyme profile, especially serum CPKMB level. CPK-MB is found in large amounts in the heart
muscle and is an important indicator of myocardial injury.
Blood levels of CPK-MB typically rise within 2 to 6 hours after
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a heart attack, reach their highest levels within 12 to 24
hours, and fall to normal levels within 3 days. Murthy9
induced acute myocardiopathy in experimental dogs and
rabbits by subcutaneous injection of 3.5 mg/kg of scorpion
venom from Mesobuthus tamulus concanesis and an
increase in circulating lactic dehydrogenase (LDH), serum
glutamic oxalacetic transaminase (SGOT), creatine kinaseMB isoenzyme (CK-MB), serum glutamine pyrovate
transaminase (SGPT) and alpha hydroxy butyrate
dehydrogenase (HBDH) enzyme levels was observed after
60 min, and a further rise was observed after 120 min of
venom injection. The mean serum CPK-MB level in the dogs
was 11.3 IU/L before injection of venom while it rose to mean
value of 24.3 ± 1.5 IU/L after venom injection. Mean value of
serum CPK-MB was 115.6 ± 72.4 IU/L in our study. Raheim
et al10 has also shown rise of various enzymes following
scorpion envenomation; one of them was serum CPK-MB.
They found level of this enzyme to be 278.30 ± 42.64 IU/L in
severe cases, 150.20 ± 23.72 IU/L in moderate
envenomation and 82.6 ± 8.26 IU/L in mild cases while in
controls its values were 14.7 ± 0.89 IU/L. However, they
found cardiac Troponin I and interleukin-8 to be more specific
than serum CPK-MB levels, as a marker of myocardial injury.
Patil et al also observed in an Indian study that CPK-MB was
moderately raised on day one (40-90 IU) in cases with
scorpion sting and gradually the level declined11 probably
reflecting recovery of the myocardial injury.
Serum CPK-MB has been described to rise in all the cases
with scorpion envenomation. Similarly, cardiac dysfunction
has also been commonly observed in these victims. We tried
to find out whether there is any correlation between serum
CPK-MB level and cardiac dysfunction. We analyzed the
level of serum CPK-MB in the cases based on their left
ventricular ejection fraction and found that cases in our study
with left ventricular ejection fraction less than 40% had higher
than normal value of serum CPK-MB (120.28 ± 88.76 IU/L),
but the value of this cardiac enzyme was comparatively
higher (155.1 ± 65.94) in those with normal left ventricular
output. The cases with ejection fraction between 40-60%
demonstrated the lowest values of CPK-MB (94.25 ± 94.25).
Therefore, it is evident that no correlation exists between the
levels of serum CPK-MB and the extent of hemodynamic
derangement. Raheim et al has also reported that no
correlation exists between level of serum CPK-MB and the
echo variables in envenomed patients.10
In the present study, we also made an attempt to determine
the relationship between severity of myocardial injury
(reflected by increased serum CPK MB level) and pulmonary
edema. In the current study, 11.9% cases developed
pulmonary edema. It was observed that mean serum CPKMB level was higher (130.4 ± 104.6 IU/L) in cases with
pulmonary edema than in those without edema (113.3 ± 68.1
IU/L); however, this difference was statistically insignificant
(p>0.20).
Our second indicator of myocardial injury left ventricular
ejection fraction was significantly lower (33 ± 14%) in cases
with pulmonary edema when compared to those without
edema (54 ± 11%), p-value being <0.01 (Table 3). Abroug et
al assessed left ventricular function in patients presenting
with pulmonary edema following scorpion envenomation and
suggested that pulmonary edema in scorpion envenomation
is of hemodynamic origin and is related to a severe and
prominent impairment of left ventricular systolic function.12
Karnad described seven patients with pulmonary edema with
International Archives of BioMedical And Clinical Research
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each showing left ventricular dysfunction with high
pulmonary artery wedge pressure,13 and Elatrous et al also
discovered that cardiac index and stroke volume index were
decreased in patients with pulmonary edema.7 Raheim et al
described echocardiographic variables as the most specific
indicator of myocardial injury.10 Besides there have been
many case reports of cases of scorpion sting presenting as
Acute MI as well in adults with cardiac failure and RWMA.
LVEF was affected in all these cases.14,15 Sagarad et al16
described the role of echocardiography in guiding the
treatment of cases with scorpion envenomation as cardiac
toxicity is often the main culprit behind severe morbidity and
mortality in these cases.
So in cases with Pulmonary edema due to scorpion sting
CPK-MB is deranged as well as LVEF is proportionately
affected, yet there is no direct relationship in CPK-MB level
and fall in LVEF, meaning thereby there are other
physiological factors affecting LVEF rather than only direct
myocardial injury. Pulmonary Edema is mainly due to fall in
LVEF. LVEF is a better indicator of the severity of myocardial
injury than CPK-MB and should be studied frequently during
hospital stay to guide the treatment. More studies are needed
to find out the exact mechanism behind fall in LVEF which
can help in improving the management of these patients.
Study Design, data compilation and Manuscript preparation
by: Dr Adarsh Purohit and Dr Sandeep Choudhary

CONCLUSION_______________________
Our study concluded that out of 7222 patients 250 patients
were dengue positive and all were having fever as a
predominant symptom. Thrombocytopenia was seen in 120
patients and out of that 24 required platelet rich plasma and
only 8 required single donor platelet apheresis. In this study
dengue IgM was positive in 153 cases and dengue NS1 was
positive in 98 cases which shows that dengue IgM and NS1
are good serological markers of dengue fever.
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