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Abstract. Envenomation anddeath resulting fromsnakebites represent a significant public health problemworldwide,
particularly in tropical and subtropical regions. The WHO has defined snakebite as a neglected tropical health concern.
Bites from Macrovipera lebetina obtusa usually cause life-threatening systemic hemodynamic disturbances, reduced
functionality of the kidneys, andother serious symptoms, includinghypotension shock, edema, and tissuenecrosis, at the
bite site. Herein, we highlight five cases ofM. l. obtusa envenomation that presented with wide-ranging manifestations.
Many recovered cases were left with long-term musculoskeletal disabilities. In a particular case, a 15-year-old male
patient was envenomed in his palm by an 80-cm M. l. obtusa. Within 12 hours, swelling extended to near the shoulder.
Fasciotomy was performed on the forearm and part of the upper arm of this patient. Symptoms of severe localized pain
and swelling, dizziness, weakness, low blood pressure, and itching around the bite area were documented. The patient
remained in the hospital for 13 days.

INTRODUCTION

Snakes bitemore than fivemillion people annually, resulting
in about 400,000 amputations (are left disabled or disfigured
by their injuries) and between 20,000 and 100,000 deaths.1

Unfortunately, populations from tropical and underdeveloped
countries largely comprise the victims of snakebites, and a
significant portion of the victims of snakebite are unable to get
life-saving treatment and/or treatment able to prevent per-
manent damage due to a shortage of antivenoms, poor health
services, and difficulties of rapid access to health centers.1,2

Snakebite envenomation was officially added to category A of
the neglected tropical diseases by theWHOon June 9, 2017.3

Even with this recent addition, snakebite envenomation re-
mains a hidden health crisis.
Bites of vipers usually result in local extravasation of plasma

and blood into the bitten limb, inflammation, and tissue
damage. Snakebites cause diverse symptoms such as pain,
edema, blistering, bleeding, andnecrosis of skin, subcutaneous
tissues, and muscle.4 Furthermore, extensive local tissue
damage results in permanent tissue damage. Viperidae snake
venoms are typically rich in hydrolytic enzymes, contain a high
content of zinc-dependent metalloproteinases (SVMPs),
phospholipaseA2, and serine proteinases, although the relative
proportions of these enzymes vary among venoms of different
species.5,6 SVMPs playing critical roles in envenomation-
related pathogenesis include local and systemic hemorrhage,
blistering, dermonecrosis, edema, and coagulopathies, in ad-
dition to being allogenic and strongly pro-inflammatory.7,8

OfMiddleEastern countries, Iranhas thegreatest number of
different venomous snakes.9,10 There are around 86 snake
species distributed among nine different families in Iran.11,12

Venomous snakes comprise 30% of these and belong to two
families: Viperidae, represented by the genera Gloydius,

Cerastes, Echis, Eristicophis, Macrovipera, Montivipera, Pseu-
docerastes, and Vipera; and Elapidae, represented byBungarus,
Naja, Walterinnesia, Hydrophis, and Microcephalophis
genera.11,13 Macrovipera lebetina is a highly venomous snake,
and bites from this snake result in serious clinical problems in
Iran.14 Envenoming byM. lebetina is characterized by prominent
local tissue damage and hemorrhage, abnormalities in the blood
coagulation system, necrosis, and edema.14 In Iran,M. lebetina
has two representatives,Macrovipera lebetina obtusa in western
and northwestern parts andM. l. cernovi in northeastern parts.15

Bites from M. l. obtusa have the greatest mortality rate of all
Macrovipera bites.16 Between 2002 and 2011, an estimated
53,787casesof snakebiteswere reported in Iran17; however, the
bulk of these, as represented by 80% in Kashan city (Isfahan
Province, Iran), are most likely from nonvenomous snakes.18

Ingeneral, theLevantblunt-nosedviper,M. l.obtusa, isendemic
to Asia. Reaching around 1.7 m (5.6 ft) in length, it is found from
central Turkey through Syria, Lebanon, Iraq, northern Jordan, the
Caucasus region, Azerbaijan, Dagestan, and western and north-
western Iran (Figure 1A).19–21 Human envenomings by these
snakes cause life-threatening systemic hemodynamic distur-
bances, reduced functionality of the kidneys, and ischemia at the
bite site.22,23 We are reporting five cases of snakebite by M. l.
obtusa. They presentedwith wide-ranging clinical manifestations.
Several victims recovered, but many were left with long-term
musculoskeletal disabilities. Razi™ polyvalent snake antivenin
(Razi Vaccine andSerumResearch Institute, Karaj, Iran) is the only
available antivenom for the treatment of snakebite envenomation
in Iran (Figure 1B).24–26 It is an equine F(ab’)2 antivenom and
neutralizes the venom of Echis carinatus, Naja naja oxiana, Vipera
lebetina, Vipera albicornuta, Agkistrodon halys, and Pseudocer-
astes persicus.26

CASE PRESENTATIONS

Five cases of snakebite by M. l. obtusa were reported in
Kermanshah, Kurdistan, West Azerbaijan, and Qazvin prov-
inces during spring 2019 (Figure 1C).
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First case of M. l. obtusa envenomation in Qazvin
Province. A 15-year-old man envenomed by an 80-cm-long
M. l. obtusa presented to the Valie Asr Hospital (Abyek, Qazvin
province, Iran) less than 1 hour after the bite. On initial clinical
examination, the patient was suffering from severe localized
pain and swelling, dizziness, weakness, low blood pressure,
and itching around the snakebite areas, which were observed
to be in his hand and right forearm. Renal and liver function
tests were within normal ranges. The serum electrolytes in-
cluding sodium, potassium, calcium, and magnesium; and
serum and urea creatinine, blood urea nitrogen, urinalysis,
acid–base condition, uric acid, creatine phosphokinase,
and complete blood count were checked regularly. The whole
blood clotting time (20-min WBCT) test was performed
every 6 hours. Because of extensive swelling, the patient

immediately received an initial dose (given slowly via in-
travenous) of 1 mL of polyvalent anti-snake venomwhich was
available as lyophilizedequine immunoglobulins (Razi Vaccine
and Serum Research Institute, Karaj, Iran), in addition to 10-
mg dose of loratadine, a tricyclic antihistamine. Twelve hours
after the bite, swelling was still progressing and extended the
entire length of the arm to near the shoulder. At this time, the
patient was given five more doses of the antivenom and
moved to thecoronary careunit of thehospital for 2days. Each
1 mL dose of the polyvalent antivenom is diluted in 250-
500 mL of normal saline and administered using a peripheral
venous catheter in the unaffected extremity. As result of major
swelling and high intra-compartmental pressure (more than
45 mmHg) unresponsive to the antivenom, the patient then
received urgent fasciotomy on the forearm and part of the

FIGURE 1. Levant blunt-nosed viper Macrovipera lebetina obtusa. (A) Photo of M. l. obtusa captured by Bahman Zangi. (B) Razi™ polyvalent
antivenin, the only available antivenom for the treatment of snakebite envenomation in Iran. (C) Map showing the distribution of the five casesofM. l.
obtusa envenomation in four provinces of Iran discussed here. Red stars indicate the localities of the examinedcases. This figure appears in color at
www.ajtmh.org.
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upper arm to prevent further complications (Figure 2). Fas-
ciotomy was performed after the coagulopathy is corrected.
Two days following this operation, the localized swelling in the
remaining part of the arm was reduced. Antibiotics such as
cefazolin (Ancef and Kefzol) are given to treat fever, incised
wounds, and abscess formation. The patient remained in the
hospital for a total of 13 days before discharge and after three
normal subsequent WBCT tests. After discharge, two con-
secutive follow-up visits were recommended every week to
check the wound.
Second case of M. l. obtusa envenomation in Qazvin

Province. A 29-year-old male was bitten by a 40-cm M. l.
obtusa. Eight hours after envenomation, the patient was
transferred toLoghmanHakimHospital, Tehran, Iran.On initial
examination, the patient was suffering from severe pain,
weakness, blurred vision, sleepiness, weakness, and de-
creased consciousness. The patient then received five vials
(each dose is 1 mL) of Razi polyvalent antivenom: one dose
directly injected using a peripheral venous catheter and four
doses injected into the serum during blood transfusions. He
received blood transfusions twice per day for 3 days. In ad-
dition, morphine was provided as a painkiller, and 20-mg of
Zaditen (ketotifen), a histamine H1-receptor antagonist, was
administrated intravenously to reduce inflammation. The pa-
tient responded well to the antivenom, and after 2 days, lo-
calized pain and swelling ceased. He was stable with a pulse
rate of 100/minute, blood pressure of 120/70 mmHg, and a
respiratory rate of 20/minute. The patient remained hospital-
ized for 5 days and then was released with few signs of the
bite: deformities in the middle finger of the left hand (Figure 3).
Third case ofM. l. obtusa envenomation in Kermanshah

Province. A 36-year-old man was bitten on the back of the
hand by a 120-cm M. l. obtusa. Thirty minutes later, he was
brought to the emergency department of Imam Khomeini
hospital (Kermanshah Province, Iran) complaining of a swell-
ing in his left hand and bruising in the bite area. Initial exami-
nation revealed a fully conscious patient with stable vital signs
andarterial bloodgases. Local examinationof thepatient’s left
hand showed edema, redness, hotness, swelling, and ten-
derness. The bite wound was cleaned and debrided. The pa-
tient was shifted to the intensive care unit (ICU) with fluid
therapy, symptomatic support, and continuous monitoring.
Snake antivenom was recommended and promptly adminis-
tered alongside symptomatic care and monitoring. Oral hy-
drochlorothiazide (Microzide) (12.5-mg) as an anti-edemawas
given. Five vials (each dose is 1 mL) of Razi polyvalent snake
antivenom were given by intravenous infusion with 10-mg of
loratadine, an antihistaminic, infusion in another intravenous
line. Pain persisted for 2 days after the snakebite, and the
patient was feverish (axillary temperature over 38�C) on the
first day. The patient received three blood transfusions each
day for 2 days. Fasciotomy was performed at Taleqani Hos-
pital (Kermanshah Province, Iran) under general anesthesia
with an incision on the dorsum of the left hand (Figure 4). The
patient was then moved from the ICU to a general ward after
reaching stability and until recovery. The patient was dis-
charged aweek after hospitalization. The patient was followed
upwith the plastic surgery section at ImamKhomeini Hospital
formanagement of the affected hand tissue, and achieved full,
functional recovery.
Fourth case of M. l. obtusa envenomation in west

AzerbaijanProvince.A30-year-oldmanwasbittenon the left

leg by M. l. obtusa. Ten hours following the snakebite, he
was admitted to Shahid Gholi Pur Hospital (Bukan, West
Azerbaijan Province, Iran) with acute-onset pain, swelling,
severe fever, weakness, delusions, imbalance, and bruising

FIGURE 2. Optimizing wound closure following a fasciotomy. Fas-
ciotomy was performed on the forearm and part of the upper arm to
prevent further complicationsdue toMacrovipera lebetinaobtusabite.
Black arrows show the site of the medical stitches after fasciotomy
along the arm. This figure appears in color at www.ajtmh.org.
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(Figure 5). Immediately, he received two vials (each dose 1mL)
of Razi polyvalent antivenom for initial control of envenom-
ation and oral opioids for pain management before transfer to
the ICU. Because of extended edema with blisters and a
possible associated compartment syndrome, the patient un-
derwent surgery for fasciotomy on his lower left leg. The pa-
tient returned to the operating room every 2–3 days to clean
thewound and remove necrotic tissues. Necrosis extended to

the lower part of the leg. Seven days later, the leg was am-
putated at the knee. Afterward, the patient was discharged
from the hospital.
Fifth case of M. l. obtusa envenomation in Kurdistan

Province. A 7-year-old girl was envenomed by M. l. obtusa.
There was intense redness, bleeding, swelling, bruising, and
blisteringobservedat the site of thebite in her left hand (Figure6).
She received two vials (each dose 1 mL) of Razi polyvalent
antivenom for initial control of envenomation. The patient
remained hospitalized for 6 days and then was released.

DISCUSSION

Symptoms of viper bites usually appear within a few min-
utes to a few hours after a bite and may include swelling and
pain spread gradually from the bite site, necrosis, nausea,
vomiting, abdominal pain, diarrhea, hypotension, coagulop-
athy, and bleeding. Renal failure is uncommon, but when it
happens, it is due to hypotension, and the deposits of hemo-
globin,myoglobin, andfibrinproteins in the renal tubules.26–28 In
Iran, Echis and Macrovipera genus comprise the highest num-
ber of venomous snakes and cause the most severe cases of
envenomations. M. l. obtusa is one of the most common ven-
omoussnakes in Iranaswell as theneighboringcountriesof Iran
including Iraq, Turkey, Armenia, andAzerbaijan. Serious clinical
problems such as edema, hemorrhage, and tissue necrosis are
observed in humans following M. l. obtusa envenomation.
Based on WHO reports in 2018, M. l. obtusa is of the highest
medical importance in Iran, Iraq, Lebanon,Syrian,andTurkey. In
Iraq, it was considered the most important cause of snakebite
casualties at 50%case fatality.14,29 In addition, fatal cases have
been recorded in Cyprus.30

Several proteins and peptides have been isolated and
characterized from the venoms of M. lebetina subspecies to
include M. l. cernovi, M. l. lebetina, M. l. obtusa, M. l. trans-
mediterranea, and M. l. turanica. These snake species cause
most of the human envenomings in Central Asia (Middle East)
and North Africa. These active components include Zn2+-
metalloproteinases, serine proteinases, L-amino acid oxidase,
59-nucleotidase, phosphodiesterase, phosphomonoester-
ase, nucleases, hyaluronidase, phospholipase A2, C-type
lectin-like protein, disintegrin, DC-fragment, cysteine-rich
secretory protein, proteinase inhibitors, nerve growth factor,
vascular endothelial growth factor, and low molecular weight
peptides.31 Many of these components target the hemostatic
system; inhibit platelet aggregation by different mechanisms;
increase the permeability of capillaries, the latter along with
natriuretic peptides promoting hypotension; and influences
the growth of neurons. The reported cases showed in-
flammatory andsevere tissue-damaging symptomsasa result
of the synergistic effects of these active biomolecules.
Clinical symptoms develop soon after envenomation by

Macrovipera to includeseverepain, swelling, andbruisingwith
lymphangitic lines and painful regional lymphadenopathy
spreading rapidly to encompass the envenomed limb and
possibly part of the trunk. Serosanguinous blisters may ap-
pear preceding local necrosis that may require surgical de-
bridement or amputation. Systemic symptoms include
nausea, vomiting, diarrhea, fever, rigors, and trembling. Falling
blood pressure and tachycardia can develop into shock.
Coagulopathy and thrombocytopenia may lead to extensive
ecchymosis, subconjunctival and retinal hemorrhages,

FIGURE 4. Fasciotomy after the development of compartment
syndrome due to anMacrovipera lebetina obtusa bite. Under general
anesthesia, fasciotomy was performedwith incision on the dorsum of
the left hand. Black arrows show the site of the fasciotomy. This figure
appears in color at www.ajtmh.org.

FIGURE 3. Frontal view of local signs of an Macrovipera lebetina
obtusa bite after treatment with polyvalent antivenom in the absence
of fasciotomy. Black arrow shows the site of necrosis in the middle
finger of the patient’s left hand. This figure appears in color at
www.ajtmh.org.
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hemoptysis, and melena, resulting in severe anemia.22,23,29,32

From the cases reported here, it is clear that several degreesof
immune response and tissue necrosis from M. l. obtusa en-
venomation were noticed. Most of the expected systemic
symptoms appear on reported incidents; however, none of
these patients suffered major renal failure. The severity of the
clinical symptoms and supportive treatments depends on the
location of the snakebite and the time duration between
the incident and hospitalization. Inside the hospital, several
protocols of treatment were given, including blood transfu-
sions, administration of antivenoms, and invasive fasciotomy.
Delayed treatment is considered a major factor in the severity
of the pathology. Moreover, differences in immune responses
may reflect the different ages of these patients. Notably, the
availability of antivenoms and blood transfusions were key
treatments.
Different biotechnological and medicinal chemistry ap-

proaches are merging in the pursuit of developing effective
and novel antivenoms.33,34 However, serum-based anti-
venom derived from immunized animals is currently the only
therapeutically effective treatment option for more than 700
types of snake venoms.35,36 Razi polyvalent snake antivenin is
the only available antivenom the for treatment of snakebite
envenomation in Iran and has been used to treat the five cases
of the present study. The total quantity of antivenom required
for treatment varies from case to case, the major variables
being the first aid methods used, the body weight, and pre-
vious health of the victim.

FIGURE 5. An Macrovipera lebetina obtusa bite caused significant
swelling and bruising. Black arrows show significant bruising visible
on the patient’s foot, extending to the lower part of the leg to the knee.
Subsequent necrosis extending to the entire lower leg leads to am-
putation at the knee. This figure appears in color at www.ajtmh.org.

FIGURE 6. Hemorrhagicblisteringand tissuenecrosis at thebite site
from Macrovipera lebetina. obtusa. Black arrows show the bite area
around the thumb finger including swelling and graying. This figure
appears in color at www.ajtmh.org.
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CONCLUSION

In conclusion, five cases were reported of M. l. obtusa en-
venomation in four different provinces in Iran in the spring of
2019. These case reports signify the importance of education
of the people of the pitfalls to avoid after snake bite exposure,
and the exigency of fast seeking the medical care. Further-
more, it confirms for clinicians about the importance of timely
diagnosis and treatment that is a gold standard in toxicology
practice, and it is pivotal in snakebite cases to reach a favor-
able outcome. Finally, physicians, herpetologists, farmers,
children, andsnake collectors shouldbeaware of thepotential
for serious systemic envenomation by the Levant blunt-nosed
viper during spring.

Received December 28, 2020. Accepted for publication January 29,
2021.

Published online April 5, 2021.

Acknowledgments: We are very grateful to Prof José Marı́a Gutiérrez
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