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Abstract 

Background: We report our experience with management and treatment of pregnant women 
who were admitted at our institution for snake envenomation.

Methods: We reviewed the charts and recorded the management, treatment, and outcome 
of 51 pregnant women admitted to our high-risk obstetric service with a diagnosis of snakebite. 

Results: One patient experienced spontaneous abortion, 2 had intrauterine fetal death due 
to placental abruption, 2 delivered malformed babies, 1 had premature birth of twins with low 
birthweight. There were no maternal deaths.

Conclusion: Snake-venom poisoning in pregnancy is a complex medical emergency that 
involves complications at the site of the bite and may also involve dysfunction of multiple organ 
systems in both mother and fetus.

Introduction

Panama has the highest incidence of snakebites in Central 
America, with approximately 1,800 documented snakebite 
envenomations each year and a mortality rate of 0.5 per 
100,000 inhabitants [1]. The viperid species Bothrops asper is 
widely distributed throughout our country and is responsible 
for the vast majority of snakebites [5]. In contrast, The United 
States of America with a much larger population, is estimated 
to have an incidence of bites by venomous snakes between 
7,000 and 8,000, of which only 5 or 6 result in death [3].

According to the Ophidian Research and Response Center, 
there are approximately 140 snake species in Panama, of 
which 25 are considered to be dangerous to humans (V. 
Martínez Cortés, personal communication, October 5, 2019).

Different from what is reported to be the case in Southern 
California [4], most victims of snakebites in Panama are 
males between the ages of 15 to 59 [5], many victims are 
women, predominantly indigenous women, of whom a few 
are pregnant. The majority of pregnant victims of snakebites 
come from the comarcal areas, especially from the Ngäbe 
Bugle comarca, which is between the provinces of Chiriqui, 
Veraguas, and Bocas del Toro. They are the most common 
pregnant victims of snake bite due in part that women in this 
area frequently walk barefoot in the ϐields and forests, even at 
night time.

Most snakebites in Panama occur during the rainy season 
months of September and October [5].

However, as is the case in the USA [6], deaths from snake 
bite envenomation at any time of the year typically occur in 
children, in the elderly, and in victims to whom antivenom is 
not given, is given after a delay, or is delivered in insufϐicient 
quantities. 

This article focuses on the management and treatment of 
venomous snakebites of pregnant women in the provinces of 
Chiriqui, Bocas del Toro, and the Ngäbe Bugle comarca of the 
Republic of Panama; however, the principles of management 
apply worldwide to pregnant patients who are victims of 
poisonous snake bites. 

Methods

We carried out a retrospective, descriptive, cross-sectional 
study conducted at the Hospital Materno Infantil José 
Domingo de Obaldia (HMIJDDO), in the City of David, Province 
of Chiriquí. We used as data source the clinical history of 
patients admitted through the emergency department with a 
diagnosis of snakebite during the period between January 1, 
2008 and December 31, 2018. 

A data collection sheet made for this purpose was used, 
which included number of cases per year, victim’s age 
group, number of previous pregnancies, personal medical 
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history, the time, season of the year, and gestational age 
when the snakebite occurred. We also recorded the snake’s 
identiϐication, the anatomical region of the bite, and the local 
and systemic effects the patients presented with at the time 
of admission to the emergency room. We then recorded 
the amount of antivenom serum vials used and time when 
administration started, if treatment was indicated. 

We recorded whether there were evidences of adverse 
reaction to the antivenom, if there was any use of antibiotics, 
the number of days in the hospital following the event, and 
the ϐinal outcome of the pregnancy, which we deϐined as good, 
if there was delivery of a healthy, full-term baby, and other, 
if intrauterine fetal death, premature birth, low birth weight, 
fetal malformation, or spontaneous abortion was diagnosed 
following snake envenomation.

Data were tabulated in tables using Word Access 2016® 
and Microsoft Ofϐice Excel, for comparison and subsequent 
analysis, using frequency measurements and percentages for 
the variables. For the bivariate analysis, the statistical analysis 
software of IBM SPSS version 24 was used and the Chi-square 
test was performed, taking the value of p < 0.05 and a 95% 
conϐidence level as statistically signiϐicant.

The study protocol was approved by the hospital’s 
ethics and investigation committee. The authors asume full 
responsibility for the accuracy and completeness of the data 
presented and the result analyses.

Results

Of 51 patients admitted to the Obaldía Women and 
Children Hospital (HMIJDDO) with a snakebite diagnosis. One 
pregnant woman admitted for a skin autograft had a history of 
snakebite that was treated four months prior to the admission 
for the skin graft. As it was a case of a non-recent bite, she 
was excluded from the study, which resulted in a total of 50 
patients whose ϐiles were recorded in the data collection form 
parentheses ϐigure 1. 

The distribution per year of pregnant patients with 
snakebite is shown in ϐigure 2, with the greatest number of 
cases during 2010, 2011, 2015 and 2016.

A summary of the variables studied with their respective 
absolute and percentage frequency is in table 1.

Sociodemographic characteristics and background

The age group of pregnant women most affected by 
snakebite was 21-25 years in 40%. 58% of the patients were 
multiparous, with a range of previous deliveries between 2% 
and 5. 92% of the patients were between the second and third 
trimester of pregnancy at the time of the snakebite. Only two 
patients reported underlying medical conditions (asthma 
and another patient with chronic hypertension and laryngeal 
stenosis secondary to intubation after craniocerebral trauma).

Event features

The months in which more bite events occurred were 
January and September, with an increase in the number of 
cases during the rainy season. 80% of the patients were not 
able to identify the snake responsible for the bite, while in 16%, 
identiϐication was made verbally, that is, without bringing the 
snake to the hospital, and described the snake as “X”, fer de 
lance (Bothrops asper), or of “chocolate and black colors with 
X-shaped spots.” Two of the 50 patients did bring the snake to 
the hospital for objective identiϐication by the physician.

Characteristics of the lesion

Of the 50 patients, 43 included some type of local effect 
after the bite, while 23 speciϐied systemic effects. Among the 
local effects, they reported pain, edema and erythema in 31%, 
30% and 14% respectively; other local effects observed were 
local bleeding, heat at the site, bullae, ecchymosis, necrosis, 
paraesthesia, difϐiculty in mobilization, pruritus, burning 
sensation, and absent pulses in the affected area.

Among the systemic effects, the cardiovascular and 
haematological system’s involvement, mainly hypertension 
and systemic bleeding were the most common. Only one 
patient had neurological sequelae, which consisted of severe 
spasticity and cortical blindness following a bite by an 
unidentiϐied snake at 22 weeks gestation.

Hospital practices

Only one of the patients was treated with anticoral serum. 
The rest of the patients were treated with a polyvalent 
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Figure 2: Distribution per year of pregnant women with snakebites.
Source: Gynecology and Obstetrics Service.  HMIJDDO (2008 - 2018).

Number of pregnant patients with a snakebite 
diagnosis admitted to HMIJDDO between 
2008-2018: 51 

Ineligible: 1. Reason: history of snakebite 
4 months prior to admission (associated 
complication: required autograft of skin on 
the limb affected by the bite). 

Included in the investigation: 50 

Figure 1: Flow chart of inclusionof patients to the study.
Note: HMIJDDO refers to José Domingo de Obaldía Women and Children Hospital.
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Table 1: Characteristics of pregnant patients with snakebite.
Variable Indicator Absolute frequency percentual frequency

Victim's age group 

≤ 15 1 2
16-20 9 18
21-25 20 40
26-30 11 22
31-35 6 12
36-40 2 4
≥ 41 1 2

Number of previous pregnancies

Nulliparous 8 16
Primiparous 7 14
Multiparous 29 58

Grand multiparous 6 12

Pregnancy trimester
First trimester 4 8

Second trimester 24 48
Third trimester 22 44

Underlying medical conditions
Yes 2 4
No 47 94

Not recorded 1 2

Period of the event
Dry season (January to March) 11 22

Rainy season (April to December) 39 78

Time of the bite

Morning (6:00 a.m. - 12:00 p.m.) 10 20
Afternoon (12:00 p.m. - 6:00 p.m.) 12 24

Night (6:00 p.m. - 6:00 a.m.) 25 50
Not registered 3 6

Snake identifi cation
Objective identifi cation 2 4

Verbal identifi cation 8 16
Not possible 40 80

Anatomical region of the bite
Arms 5 10
Legs 44 88

Not registered 1 2

Local effects 
Yes 43 86
No 6 12

Not registered 1 2

Sistemic effects
Yes 23 46
No 27 54

Amount of antivenom serum vials

0 4 8
1-5 13 26

6-10 19 38
11-15 5 10
16-20 5 10
≥ 21 0 0

Not registered 4 8

Time until the placement of the antivenom serum (hours)

≤ 6 26 52
7-12 9 18

13-24 6 12
25-48 1 2
≥ 49 0 0

Not registered 4 8
Not administered 4 8

Adverse reaction to the antivenom 

Yes 6 12
No 37 74

Does not apply 4 8
Not registered 3 6

Antibiotic use
Yes 44 88
No 6 12

Days in the hospital after the event
1 7 14

2-5 35 70
≥ 6 8 16

Fetal outcome

Good 21 42
Intrauterine fetal death 2 4

Premature birth of low birthweight twins 1 2
Abortion 1 2

Malformation 2 4
Not available 23 46

Source: Gynecology and Obstetrics Service. José Domingo de Obaldía Women and Children Hospital (2008 - 2018).
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antivenom manufactured in Costa Rica (anti-Bothrops sp, anti-
Crotalus sp., anti-Lachesis sp., Instituto Clodomiro Picado) 
which is routinely used in Panama for the treatment of these 
envenomations. Of 50 patients, 6 had adverse reactions to 
the antivenom. Reactions to antivenom included respiratory 
distress, serum sickness, skin rash, nausea, vomiting and 
diaphoresis. The amount of antivenom vials used in these 
patients ranged between 5 and 15 vials. Forty four patients 
were treated with antibiotic therapy. Penicillin sodium and 
ceftriaxone (29% and 26% respectively) were the antibiotics 
more commonly used. 

Response to treatment

We were not able to review the birth data in 46% of the 
patients, because they delivered elsewhere. However, 42% 
of patients treated who delivered at our hospital had a good 
outcome, with the birth of a healthy, full-term baby. There was 
a 6% fetal loss, one of which was a spontaneous abortion and 
two others that resulted in intrauterine fetal death.

There were three patients with placental abruption. The 
ϐirst one received the antivenom in the ϐirst 6 hours after 
the bite. Because she developed lower abdominal pain and 
transvaginal bleeding, an emergency caesarean section was 
performed, with delivery of a healthy baby. The mother was 
found to have a blood inϐiltrated myometrium. The second 
patient was exposed to the venom without receiving an 
antidote for 24 hours. When she arrived at the hospital she 
already had a fetal death. The third patient received antivenom 
at the reference center 3 hours after the bite. When she 
arrived at the hospital the fetal heart rate was found to be less 
than 110 beats per minute. She was immediately prepared 
for caesarean section, but before incision, (22 minutes 
after arrival in the emergency room), it was not posible to 
auscultate a fetal heartbeat. The two patients with fetal death 
also developed compartment syndrome.

The patient who had the spontaneous abortion was 10 
weeks pregnant. She had received antivenom 3 hours after 
the bite and was discharged from the hospital following 
recovery. Eleven days after the bite she developed serum 
sickness, and at 16 weeks gestation she was readmitted to 
the hospital with an inevitable abortion. In the two cases 

with fetal malformations, the bite had occurred at 20 and 17 
weeks of gestation. The ϐirst one, gave birth to a baby with 
cleft lip and palate and the second one, gave birth to a baby 
with bilateral preauricular sinus. Prior to discharge, other 
commonly associated malformations were ruled out.

A chronic hypertensive mother with a twin pregnancy of 
22 weeks was bitten by an unidentiϐied snake but had no signs 
of envenomation. She was not treated with antivenom. She 
was discharged home. At 31 weeks of pregnancy, a caesarean 
section was performed due to eclampsia. She delivered two 
babies below the appropriate weight for gestational age. The 
children were again seen at our hospital when they were three 
years old and were diagnosed with chronic malnutrition and 
delayed psychomotor development.

Bivariate analysis

When reviewing gestational age when the snake bite took 
place and amount of vials of antivenom serum used, it was 
observed that there were a few pregnant women who were 
between the second and third trimester and did not merit the 
use of antivenom, while there were others in this same range 
who used a maximum of 20 vials. There was no relationship 
between gestational age when the bite took place and the 
amount of antivenom serum vials (Table 2).

Discussion

The effects of snake venom on pregnancy have not been 
fully elucidated. There is evidence that snake venom may 
cross the placenta affecting the fetus even without evidence of 
envenomation in the mother [4,5]. 

The effect of snake envenomation on mother-fetus is 
discussed in a series of isolated case reports, with no speciϐic 
management recommended [6-12]. Our greatest advantage 
regarding experience in this area is our being in a tropical 
country that affords a growing number of cases to evaluate 
and treat. 

According to data from the Panamanian Ministry of Health, 
there was greater morbidity due to snake bite in general 
during the years 2010 and 2015. In our study, the years with 
the highest number of accidents in pregnant women were 
2010, 2011, 2015 and 2016.

Table 2: Association of gestational age by trimester and the amount of antivenom serum vials used.
Cross table Trimester* amount of antivenom serum vials

 
Vials Used

Total
0 1 3 5 7 8 10 15 20

Tr
im

es
te

r

First Trimester
Count 0 0 0 1 0 0 2 1 0 4

% Vials Used 0.0% 0.0% 0.0% 10.0% 0.0% 0.0% 12.5% 20.0% 0.0% 8.7%

Second Trimester
Count 1 1 1 5 1 1 7 2 3 22

% Vials Used 25.0% 100.0% 50.0% 50.0% 100.0% 50.0% 43.8% 40.0% 60.0% 47.8%

Third Trimester
Count 3 0 1 4 0 1 7 2 2 20

% Vials Used 75.0% 0.0% 50.0% 40.0% 0.0% 50.0% 43.8% 40.0% 40.0% 43.5%

Total
Count 4 1 2 10 1 2 16 5 5 46

% Vials Used 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Source: Gynecology and Obstetrics Service. José Domingo de Obaldia Women and Children Hospital (2008 - 2018).
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A 2002 case series of 39 pregnant women with snake 
poisoning in Sri Lanka had a 30% fetal loss rate and there 
were fetal malformations (hydrocephalus and polydactyly) 
in one of the poisonings that occurred at 16 weeks gestation 
[7]. A worldwide review of snakebite in pregnancy from 1966 
to 2009 showed a 4% maternal mortality rate and 20% fetal 
loss among 213 cases [11]. Another 1992 review of 50 cases 
of snakebites during pregnancy in the United States, reported 
a maternal mortality rate of 10% and a fetal death rate of 43% 
[9]. 

In contrast to the high rate of fetal loss found in previous 
reports, our study found 6% fetal loss. Although we had no 
cases of maternal death, we had a case with neurological 
sequelae and the case we excluded that required skin autograft.

Histopathological ϐindings in the placenta have revealed 
foci of necrosis and extensive vascular congestion [5]. Several 
mechanisms have been proposed to explain fetal loss resulting 
from snake envenomation. They include fetal anoxia due to 
maternal shock following envenomation, a direct effect of 
the venom on the fetus, hemorrhages into the placenta and 
uterine wall causing placental abruption, premature uterine 
contractions initiated by the venom, pyrexia and cytokine 
release after tissue damage, maternal hemorrhage with acute 
fetal anemia and maternal anaphylaxis secondary to acute 
antivenom allergy [8,11-13].

There are reports of placental abruption following 
envenomation, the main reason for fetal death folowing 
maternal envenomation [14].

If the toxin in the snake venom is a coagulating agent, when 
it reaches the deciduo-placental cleavage zone, it may start a 
dissociation that ends up in placental abruption [15].

Satish, [16] describes the case of a 25-year-old patient at 
20 weeks of gestation bitten by a snake. She received 7 vials 
of antivenom and then developed acute renal injury, managed 
with dialysis with gradual recovery of renal function. At 30 
weeks the diagnosis of type I fetal growth restriction was 
made and at 32 weeks she went into preterm labor giving 
birth to a 1400 gram baby boy without congenital anomalies. 
Both mother and son were discharged in good health fourteen 
days later.

Malformations have been described like the delivery of 
a baby with hydrocephalus and polydactyly from a woman 
who was bitten in her 16th week of pregnancy and another 
newborn with hydrocephalus of a woman bitten in her 12th 

week of pregnancy [13]. 

Though the cause-effect relationship between 
envenomation and malformations in these cases is unknown, 
it is posible that snake venom has embryotoxic and teratogenic 
effects. Animal studies have shown snake envenomation 
to cause anomalies like cleft palate, facial deformities, 
hepatic and myocardial damage, embryonic deaths and fetal 
resorption during early organogenesis [13]. 

This study highlighted hypertension as an episodic event 
without being persistent in the rest of the hospitalization. 
Indeed, Viperidae and Elapidae venom have cardiotoxic effects 
that can induce autonomic deregulation and catecholamine 
release, potentially leading to transient hypertension [17].

Only half of the patients in the group we reviewed received 
antivenom serum within the ϐirst 6 hours of the bite, which 
is considered to be the ideal time to prevent adverse effects. 
Although there is no evidence that the use of prophylactic 
antibiotic changes the incidence of infection, almost all 
patients were administered antibiotics. 

From the outcomes and consequences of snakebite on 
pregnancy, it is clear that the three cases of placental abruption 
may be secondary to the snake’s venom, two of them resulting 
in fetal death. Exposure to snake venom during pregnancy is 
probably unrelated to the two cases of fetal malformations that 
we observed. It is also doubtful that the case of premature twin 
birth with both babies of low birthweight for gestational age is 
related to the snakebite, since it is well known that multifetal 
pregnancy is a risk factor of growth restriction. The mother in 
this case had in addition a hypertensive disorder of pregnancy, 
which is also known to be associated with defective placental 
perfussion and consequently, with fetal growth restriction. In 
one case, spontaneous abortion occurred 6 weeks after the 
bite, so there is probably no cause-effect relationship in this 
case either. Otherwise, two of the three cases with placental 
abruption received the antivenom serum within 6 hours of 
the event, suggesting the possibility of a high utero-placental 
toxicity of snake venom.

Conclusion

The approach of a pregnant woman bitten by a snake 
should include both the general management offered to any 
patient who is a victim of snakebite, but in a pregnant patient, 
it should also generate a concern for a possible association 
with placental abruption, with spontaneous abortion, and 
with fetal malformations.

It is important to ϐind out whether there is a direct 
relationship of snake envenomation with placental abruption 
and fetal death by further exploring the probability that the 
venom of some snakes may have a lethal effect on the fetus, 
even with timely treatment of the mother. The reported 
relationship between snake poison and fetal malformations 
[13], makes us wonder if snake venom is teratogenic, since 
an association of snake envenomation and malformations has 
been observed in animal studies.

Chi-square test 
  Value df Bilateral asymptotic signifi cance

Pearson's Chi-square  6,066a 16 0.987
Likelihood ratio 7.655 16 0.958

Linear association 0.305 1 0.581
No of valid cases 46    
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