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Each pregnancy complicated by the development of AP is considered a high risk 

pregnancy, requiring a special treatment approach. Fortunately, AP in pregnancy is a rare 
entity. The existing limitations in diagnostic and therapeutic approach to pregnant women with 
AP require a serious multidisciplinary approach by gastroenterohepatologists, gynecologists and 
clinical pharmacologists. Larger clinical studies are required for the formulation of recom-
mendations for the diagnosis, follow-up of the clinical course and treatment of AP in pregnant 
women. 
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Introduction 

 
Pregnancy is a specific physiological condition 

of a women in her reproductive age of life which 
runs without any complications in over 80% of 
cases. Acute pancreatitis (AP) in pregnancy is a 

relatively rare disease, but at the same time a great 

challenge for any physician, since it poses a poten-
tial threat to both the mother and the fetus. The 
occurrence of this serious disease requires multi-
disciplinary efforts in both the diagnosis and treat-
ment. 

 
Epidemiology 

 
AP occurs in 0.03-0.09% of pregnancies (1). 

The incidence of AP in pregnancy has been reported 
to be as high as 1/1000 (2). AP is more frequent in 
the third trimester and postpartal period (3). If it 
occurs during the first trimester, AP is associated 
with a higher proportion of fetal complications and 

mortality, and should be taken very seriously in that 
period of pregnancy (3). 

AP in pregnancy may present as a mild, self-
limited disease, but more serious forms may 
develop as well, with local and distant complications, 
possibly causing the death of both the mother and 

the fetus (1). Maternal and/or fetal death rates have 
been markedly reduced thanks to the currently 

employed diagnostic methods and appropriate and 
timely therapy (1). Some recent studies have shown 
that maternal mortality caused by AP is below 1%, 
but fetal death rates are still rather high – 6.6% (4, 
5). In pregnant women with AP preterm births (be-
fore gestational weeks 37 or 32) are more common, 
as well as respiratory distress syndrome and jaun-

dice in their premature infants. Fetal morbidity and 
mortality are solely the consequence of premature 
birth (6). In term infants, morbidity and mortality 
rates have not been reported to be increased. 

 
Ethiopathogenesis 
 

Pregnancy has long been considered as a 
possible cause of acute pancreatitis. However, more 
recent studies have shown that in pregnancy the 
main causes for the development of AP are gall-
stones or hyperlipidemia, accounting for a higher 
incidence of this disease in pregnant women (7).  

The most common cause of AP in pregnancy 
are gallstones, in about 70% of cases (4). Other 
possible etiological factors (Table 1) are alcohol in-
take, metabolic diseases, medicaments, traumas, 
medical interventions, infections, vascular disorders 
(ischemia), genetic factors (trypsinogen gene muta-
tion), systemic diseases, structural anomalies, 

tumors, insect bites and other, still unrecognized 
factors (8, 9).  
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Table 1. Etiology of AP in pregnant women 

 

• Gallstones 

• Alcohol 

• Hypertriglyceridemia 

• Drugs 

• Acute fatty liver in pregnancy 

• Pre-eclampsia 

• Traumas 

• Medical interventions 

• Infections 

• Vascular disorders (ischemia) 

• Genetic factors (trypsinogen gene mutation) 

• Systemic diseases 

• Structural anomalies 

• Tumors 

• Insect bites 

• Unrecognized etiological factors 

 
 
 
 

Gallstones are the most commonly identified 

etiological factor in the occurrence of AP in preg-
nancy, similarly as in the rest of (mostly female) 
population (10). During pregnancy, there are factors 
predisposing to the development of biliary calculi, 
such as increased body weight and hormonal 

changes. Gallbladder volume increases in pregnancy 
and biliary flow is reduced (10). Cholesterol is in-

creased in the bile in relation to bile acids and pho-
spholipids, which may result in the retention of cho-
lesterol crystals and creation of gallstones. In-
creased estrogen levels in pregnancy may lead to 
biliary stasis (10). Increased progesteron levels in-
duce the relaxation of smooth muscles in the gall-
bladder wall, which increases the pressure at the 

sphincter of Oddi level, which contributes to biliary 
stasis. 

Hypertriglyceridemia in pregnancy may lead 
to the development of AP. The level of serum 
triglycerides exceeding 11 mmol/L may induce an 
acute pancreatitis attack. In pregnancy, the levels of 

triglycerides normally rise gradually, especially during 
the second and third trimester. AP usually occurs in 
women who had hypertriglyceridemia even before 
pregnancy (11). Familial hypertriglyceridemia can be 
further complicated with AP in pregnancy. However, 
triglyceride values and the severity of clinical picture 
of AP are not correlated. Hypercholesterolemia is not 

associated with acute pancreatitis; 10-50% of AP in 
pregnancy are associated with hypertriglyceridemia 
(12). AP caused by hypertriglyceridemia in preg-
nancy tend to be more serious and associated with a 
higher risk of complications (organ dysfunction, 
shock, infections) (5, 12, 13). Treatment of hyper-
triglyceridemia in pregnancy in order to prevent AP 

is complex and challenging, since it has been found 

for many lipid-lowering drugs that they cannot be 

safely used in pregnancy. The patients with hyper-
triglyceridemia usually also have multiple risk 
factors, such as diabetes, alcohol consumption, and 
hypothyroidism, which further complicates their 
therapeutic management (14). 

Hyperparathyroidism and hypercalcemia are 
relatively infrequent causes of acute pancreatitis. 

Hyperparathyroidism is rare in pregnancy and is 
most commonly the consequence of parathyroid 
adenoma (15). Acute pancreatitis occurs as the 
consequence of hypercalcemia, which may also 
cause hyperemesis gravidarum, hypertension, pre-
eclampsia, nephrolithiasis, muscle weakness, and 
even hypercalcemic crisis. Fetal complications usually 

include postpartal hypocalcemia, low birth weight, 
preterm birth and fetal death. A timely diagnosis and 
adequate therapeutic management may improve 
the outcome, and in cases of unclear AP etiology it is 
necessary to take into consideration as well this 
possible cause of the disease (4). 

Acute fatty liver in pregnancy (AFLP) is a rare 
disorder, described for the first time as a specific 
clinical entity by Sheehan in 1940. AFLP usually 
occurs in the third trimester and clinically manifests 
with nausea, vomiting, moderate enzyme elevation, 
development of coagulopathy, hyperfibrinogenemia, 
hypoglycemia and hyperbilirubinemia. Acute pan-

creatitis develops as a complication of this very 
serious condition and is life-threatening to the pa-
tient. Development of a pseudocyst with secondary 
infections or hemorrhagic pancreatitis with retroperi-
toneal bleeding present a special problem in patients 
with already developed coagulopathy. Serial moni-
toring of serum lipase and amylase levels several 

days after the onset of hepatic dysfunction is there-
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fore recommended. Compared to amylase, it 

appears that serum lipase is more useful in the 

monitoring of the course of acute pancreatitis. 
Diagnostic visualization methods (such as magnetic 
resonance imaging) can be a valuable tool in the 
diagnosis of pancreatitis and assessment of develop-
ment of complications (16). 

Pre-eclampsia. A recent study by Haker et al. 
has demonstrated a significant association of acute 
pancreatitis in pregnancy with pre-eclampsia (espe-
cially severe pre-eclampsia) (6). Pre-eclampsia is 
associated with microvascular disorders which may 
involve cerebral, placental, hepatic, renal and splan-
chnic circulation. Microvascular disorders may lead 

to the development of pancreatitis (17). 
 

Clinical manifestations  

 

Based on its clinical course and prognosis, 
according to the Atlanta classification, AP can be 
mild, moderate (moderately severe) or severe. Mild 
AP is the most common form of pancreatitis and it 
lasts for up to a week. It is characterized by the 

absence of any significant damage to the pancreas 
and development of local or systemic complications. 
Moderately severe AP is defined by the presence of 
transient organ failure (lasting for less than 48 
hours) and/or local or systemic complications with-
out any persistent organ failure or aggravation of 
comorbidities. Severe AP is defined by persistent 

single or multiple organ failure (MODS), i.e. organ 
failure lasting for more than 48 hours (Table 2) (18). 

 

 
 

Table 2. AP severity according to the Atlanta classification 

 

Mild AP absence of organ failure and complications 

Moderately severe AP transient organ failure (<48 h) and/or local or systemic complications 

Severe AP persistent single or multiple organ failure (> 48 h) (MODS) 

 
 
 
 

Acute pancreatitis manifests clinically with 
unspecific symptoms and signs, which may delay a 
timely diagnosis. The most common symptom is 

abdominal pain, occurring suddenly and extending in 
the form of a "belt" to the back or to the left 
shoulder and left shoulder blade. The pain is usually 
accompanied by nausea and vomiting which may 

represent a reaction to the pain or the consequence 
of reactive dilation of the stomach due to retro-
peritoneal spread of the inflammation. The disease is 
commonly associated with abdominal distension, 
paralytic ileus and left pleural effusion (19). 

Additional complications in pregnant women 

involve preterm labor, preterm delivery and preg-
nancy loss (1, 10). 

A study by Luo et al. with 121 pregnant 
women with AP has demonstrated the association 
between the severity of AP and maternal and fetal 

morbidity and mortality. The group with severe AP 
had the highest rate of maternal and fetal mortality. 

It is assumed that in severe AP systemic inflam-

matory response can produce generalized endo-
thelial dysfunction, causing further tissue damage 
(9). A study by Sun et al. reported as well that 

increased intraabdominal pressure in severe AP was 
assosiated with a higher risk of fetal death (20). 

 
Diagnosis 

 
The fundamental criteria for the diagnosis of 

acute inflammation of the pancreas have been for 
years abdominal pain and elevated serum amylases. 
Nowadays, new biochemical diagnostic assays and 
visualization methods are attracting much attention, 

although clinical picture of the disease and serum 
amylases are still important indices in identifying 
individuals with AP. 

According to the revised Atlanta classification, 
the diagnosis of AP is made on the basis of the 

presence of two out of three criteria presented in 
Table 3 (18). 

 
 
 

Table 3. Diagnosis of AP  

 

1. Abdominal pain (acute attack of persistent, strong epigastric pain, frequently extending to the back). 

2. Activity of serum lipase (or amylase) increased at least three times related to upper reference cut-off value 

3. Characteristic finding of acute pancreatitis on computerized tomography (MSCT) or, less often, magnetic 

resonance (MR) imaging or transabdominal ultrasonography. 

 
 



Acute pancreatitis in pregnancy - from etiopathogenesis to therapy                                                   Snežana Tešić-Rajković et al. 

 

 
The diagnosis of acute pancreatitis in preg-

nancy can be a challenge for the clinician, since the 

clinical manifestations may resemble various preg-

nancy complications, such as hyperemesis gravida-
rum, placental abruption or ruptured ectopic preg-
nancy (21). Physiologic leukocytosis in pregnancy 
(<16,000) should also be taken into account, which 
can have an impact on the assessment of AP se-
verity. In normal pregnancy, alkaline phosphatase 
may be three times as high as normal, which can 

have an impact on the assessment of etiology (21). 
A study by Tang et al. has reported normal levels of 
liver enzymes in over 80% of pregnant women with 
biliary AP (1). 

A threefold increase of serum amylase and/or 
lipase is considered to be an acceptable criterion for 
the diagnosis of AP in pregnant women. Serum 

lipase has a higher sensitivity and specificity in the 
diagnosis of AP compared to amylase (21).  

Serum amylase values can be normal in 
severe forms of AP as the consequence of rapid 
destruction of acinar pancreatic cells, as well as in an 
acute exacerbation of chronic alcohol-induced pan-

creatitis due to deficient exocrine pancreatic secre-
tion. In acute pancreatitis and hypertriglyceridemia, 
false low serum values of amylases may sometimes 
be obtained (22). 

Echosonography of the abdomen is the first 
visualization procedure used to verify the diagnosis 
of AP in pregnant women. Furthermore, it is the 

initial method used to establish the etiology of AP, 
since it is highly sensitive in the detection of biliary 
stones, follow-up of pregnant women with mild 

disease forms, and monitoring of clearly defined 
complications of AP (10). Echosonography is usually 
done on the first day after hospital admission, and 
repeated as needed. It is the first, fundamental 

prognostic tool in the assessment of severity of AP 
(23). The method is capable of visualizing fluid col-
lections, pseudocysts, necrotic collections or in-
capsulated necrosis. However, echosonography has 
its inherent limitations. Visualization of the pancreas 
can be difficult or impossible due to enlarged uterus 

and presence of excess intestinal gas, especially 
when a paralytic ileus develops in the first 48 hours 
(24, 25).  

Endoultrasonography represents a combina-
tion of endoscopy and sonography and it is better in 
the detection of cholelithiasis if biliary pancreatitis is 

suspected. Endoscopic ultrasound is more specific 

than MRCP in the detection of choledocholithiasis 
and microlithiasis, and the method can be safely 
employed during the whole course of pregnancy 
(25). 

Magnetic resonance (MR) is another visua-
lization method which is valuable in the diagnosis of 
acute pancreatitis. Several clinical studies have 

shown that MR offers not only an adequate assess-
ment of pancreatic parenchyma in mild AP, but also 
a reliable detection of pancreatic and peripancreatic 
necrosis, better discrimination between necrosis and 
fluid collections compared to CT, obviating the need 
for radiation exposure and injections of potentially 

nephrotoxic contrast mediums. Nevertheless, the 

information is scarce as to the safety of MR in the 
first trimester of pregnancy because of possible 

thermal injury to the fetus (25, 26). 

MR cholangiopancreatography (MRCP) enables 
pancreatic parenchyma evaluation and diagnosis of 
choledocholithiasis with the sensitivity of over 90%, 
without any maternal and fetal exposure to harmful 
ionizing radiation. MRCP has limited the use of endo-
scopic retrograde cholangiopancreatography (ERCP) 
to exclusively therapeutic purposes (26, 27). 

 
Treatment 
 
Depending on the disease severity and course, 

the treatment can be conservative or surgical. These 
two modalities are not mutually exclusive; instead, 
they supplement each other. Treatment strategy 

involves an assessment of both maternal and fetal 
risks. The criteria for the treatment of pregnant 
women in intensive care units are similar to those 
for general population, such as the need for perma-
nent fluid replacement, BMI > 30 kg/m2, pleural 
effusions, C-reactive protein value of > 150 mg/dL 

in the first 48 h, necrosis of over 30% of pancreatic 
tissue and > 3 Ranson’s criteria (28). Early ICU 
admission and adequate treatment reduces mater-
nal morbidity and mortality rates. 

During severe AP, when there is single or 
multiple organ failure, emergency childbirth may be 
necessary (9, 28). Termination of pregnancy is 

suggested if a clinical disease exacerbation occurs 
24-48 hours after the initiation of active treatment 
for moderate and severe AP (29).  

There have been no standardized recom-
mendations for delivery for women with AP in their 
third trimester in order to reduce maternal and 
neonatal morbidity and mortality. The decision 

depends on the gestation age and severity of AP. 
Vaginal delivery, if feasible, is safer compared to 
cesarean section because of more limited chances 
for infection (29, 30). In the study by Luo et al., 
most deliveries have been performed by cesarean 
section (9). 

Conservative treatment involves general 
therapeutic measures and management of compli-
cations. 

General therapeutic measures are started by 
discontinuing food intake by mouth. 

In patients with mild AP, oral food intake 

should be resumed after the cessation of pain 

(within 24-48 h), i.e. when painful abdominal 
tenderness has disappeared, but only if bowel 
peristalsis can be heard (31). Resumption of feeding 
per os is an important therapeutic measure in AP, 
providing the integrity of bowel mucosa and pre-
venting the translocation of bowel bacteria and 
infection of necrotic areas (19, 31,32).  

Fluid resuscitation is an essential and emer-
gency measure in AP since it preserves pancreatic 
microcirculation and prevents necrosis (19). Further-
more, rapid fluid resuscitation is able to prevent 
hypotension and renal insufficiency. Adequacy of 
fluid resuscitation should be controlled by way of 

central venous pressure monitoring; clinically, the 
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values of vital signs should be monitored, such as 

renal function, electrolytes and HCT. Based on the 

available data, a conclusion may be drawn that the 
infusion speed of 5-10 ml/kg is safe if appropriate 
clinical parameters are monitored (magnitude of 
diuresis, heart beat rate).  

Several studies have investigated the type of 

fluid to be used for fluid resuscitation. Most recent 
data has shown that Ringer’s lactate solution is 
superior to physiological solutions in the prevention 
of SIRS (28, 30). 

Analgesia has an important role in the mana-
gement of pain in AP. A taering pain in severe AP is 
commonly the main therapeutic problem. It is most 

important to choose an effective and safe analgesic. 
Inadequate analgesia may increase patient anxiety 
and respiratory distress. On the other hand, anal-

gesia may have an impact on the physiological res-
ponse and immune mechanisms. In the treatment of 
AP in pregnancy, fentanyl and meperidine can be 
administered (28). 

Antibiotics are not recommended in the pre-
vention of pancreatic necrosis in AP. When their use 
in AP is justified, a special problem in pregnant 
women is the choice of antibiotic agents. If cholan-
gitis is present or in infected pancreatic necrosis, the 
use of an appropriate antibiotic is required. Metro-

nidazole passes the placental barrier, but recent 
studies have not reported any teratogenic effects of 
the drug (24). Imipenem belongs to the class of 
carbapenems and has a broad spectrum of activity. 
It is currently classified as a fetal risk category C 
drug. Although certain limited studies on animals 

have shown some adverse effects on fetus there are 

no appropriate studies on humans, so that possible 
benefits could perhaps outweigh potential risks (24). 
Quinolones too belong to the category C drugs used 
in pregnancy. Ampicillin/sulbactam and piperacillin/ 
tazobactam are classified as category B (studies on 
animals demonstrating no risks, but the appropriate 
controlled studies on human subjects are missing). 

Severe forms of AP are often accompanied by 
acidosis, which should be corrected with bicarbo-
nates.  

In pregnant women with severe hyper-
triglyceridemia heparin and insulin infusions can be 

used in order to enhance the activity of lipoprotein 

lipase (3). In some cases, plasmapheresis is 

recommended (33). However, plasmapheresis can 
be accompanied by complications such as trans-
fusion and allergic reactions. Again, there are no 
standardized recommendations for such cases. Preg-
nancy termination (by labor induction or cesarean 

section) is considered and decided upon in accord-
ance with the severity of AP. Early therapy in preg-
nant women with hypertriglyceridemia-related AP 
can improve the clinical course and outcome of the 
disease (33).  

Low molecular weight heparin can reduce the 
incidence of pancreatic encephalopathy and morta-

lity rates in severe acute pancreatitis cases in the 
general population (33).  

ERCP should be done within 48-72 hours after 

the disease onset if AP is complicated by acute 
cholangitis, when there are clinical or radiographic 
signs of gallstones present in the common bile duct 
(dilated bile duct, visible bile duct stone, jaundice, or 

permanently elevated liver enzyme values). The 
main problem with the procedure is harmful ionizing 
radiation. Nevertheless, some studies have shown 
that the dose of ionizing radiation can be reduced to 
the values markedly below the allowed values by 
using adequate lead shields for the pelvis and fetus 

and by shortening radiation exposure times, which 
involves adequate prior diagnosis using MRCP and 
EUS (24). ERCP is also useful in pregnant women in 
whom surgical intervention is not indicated. Endo-
scopic sphincterectomy is useful in the prevention of 
biliary AP recurrence during pregnancy. 

 

Surgical treatment 
 
During the course of AP treatment it is very 

important to make a timely decision about surgical 
treatment. It proceeds from the guidelines that in 
pancreatic necrosis, a surgical intervention is not 
recommended within 2 weeks of the disease onset, 

except in severe clinical exacerbations in spite of the 
measures of intense conservative treatment, in 
cases with infected pancreatic necrosis, or with 
multiorgan dysfunction in massive sterile necrosis 
(34). 
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Svaka trudnoća komplikovana razvojem AP-a smatra se visoko rizičnom trudnoćom, 

koja zahteva poseban pristup lečenju. Srećom, AP u trudnoći je retka pojava. Postojeća 
ograničenja u dijagnostičkom i terapijskom pristupu trudnicama sa AP zahtevaju ozbiljan 
multidisciplinarni pristup od strane gastroenterohepatologa, ginekologa i kliničkih farma-
kologa. Potrebne su veće kliničke studije za formulisanje preporuka za dijagnozu, praćenje 
kliničkog toka i lečenja AP kod trudnica. 
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