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Summary of the Clinical Pharmacist’s Role in the Management of 
Acute Pancreatitis: A Clinical Review 

Introduction: The role of the clinical pharmacist in the manage-
ment of acute pancreatitis has not been researched extensively, 
and only a few published studies on the topic can be found. This 
clinical review presents all pertinent published data and serves 
as a guide for clinical pharmacists who participate in the man-
agement of patients with acute pancreatitis. Methods: An exten-
sive literature search was conducted on PubMed from 1990 to 
2021 to retrieve relevant studies focusing on the role of the clin-
ical pharmacist in the treatment of acute pancreatitis.Results: 
An analysis of the medications that are associated with acute 
pancreatitis is presented, highlighting the responsibility of the 
pharmacist to conduct a thorough medication investigation in or-
der to identify a possible drug-induced acute pancreatitis. Med-
ical management of acute pancreatitis, mainly fluid therapy, is 
an area where a clinical pharmacist can appropriately intervene. 
Proper choice of fluid therapy and its rate, nutritional consider-
ations, pain management and antibiotic use, are all important to 
consider for a successful treatment with minimal adverse effects. 
It is well documented in the literature that clinical pharmacists 
can decrease hospital costs. Discharge counseling performed by 
a clinical pharmacist has been shown to increase patient compli-
ance and decrease both readmission rates and follow-up physi-
cian visits. Conclusion: The clinical pharmacist, as the primary 
drug expert, can identify medication-induced pancreatitis, dimin-
ish the use of unnecessary antibiotics, improve patient care and 
decrease the overall costs. 
Keywords: acute pancreatitis, adverse drug reaction, clinical 
pharmacist, pharmacist intervention, pharmaceutical care.
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Introduction 

Acute pancreatitis (AP) is the result of an 

inflammatory process within the pancreas [1]. 

The annual incidence of AP ranges from 13 - 45 

per 100,000 people. Around 80% of patients 

present with a mild form of the disease; however, 

some patients suffer from more severe 

symptoms such as necrosis of the peri-

pancreatic tissue, failure of multiple organs, and 

even coma and death [2,3]. Mild AP is 

associated with less than 5% mortality [4]. In 

severe cases, mortality can increase up to 25% 

[4]. Most patients who die have infected 

pancreatic necrosis [5]. Around 70% of AP is 

caused by alcohol abuse and/or gallstones [6].  

Hypercalcemia, hypertriglyceridemia, malignan-

cies, autoimmune diseases and medications are 

other potential etiologies for AP. 

Diagnosing AP requires two out of the following 

three criteria to be present: abdominal pain, high 

serum lipase level (which is defined as at least 

three times the normal level), and characteristic 

findings of AP in abdominal imaging. When the 

diagnosis of AP is confirmed, a full medication 

history should be taken to rule out medication- 

induced AP [6]. 

The treatment of AP should involve a 

multidisciplinary collaboration between 

gastroenterology, nursing, clinical nutrition, and 

clinical pharmacy. A number of research studies 

that demonstrate the benefit of a clinical 

pharmacist’s (CP) participation in clinical 

decision making were published [7]. Clinical 

activities performed by the CP include but are 

not limited to: taking a best possible medication 

history, developing effective and safe 

medication regimens, advising on the correct 

administration of drugs, and performing 

discharge counseling. The available evidence 

shows that CPs contribute substantially to the 

optimization of the use of antibiotics, to the 

minimization of adverse drug reactions and to a 

significant decrease in total treatment costs 

[8,9,10]. In a study published by the International 

Journal of Clinical Pharmacy in 2019, CP 

interventions in the treatment of AP reduces the 

costs of antibiotics by 23%, the costs of drugs by 

12%, and the total hospitalization fee by 10% 

[11].  

This review presents the CP’s important 

contribution to AP management in the 

identification of manageable risk factors of AP 

and a thorough review of home medications to 

identify any possible drug-induced AP. The CP 

recommends patient-specific pharmacological 

treatment and supportive care, including fluid 

administration, nutritional support, pain 

management and appropriate antibiotic use 

based on the available published literature. Also, 

discharge counseling information provided to the 

patient is performed by the CP. 

Methods 

We conducted a literature search on PubMed 

from 1990 till March 2021 using the search 

terms: “pancreatitis”, “pharmacy services”, 

“pharmacists” and “drug-related side effects” 

and “adverse reactions”. The literature search 

was restricted to studies published in English 

language. Eighty-one articles were selected to 

be included in this review. 

Results 

Summary of the clinical pharmacist’s role in the 

management of acute pancreatitis 

Identification of Risk Factors 

The initial approach for the management of AP 

is identification of potential preventable risk 

factors. Alcohol consumption is the most 

common etiology of AP, causing around 25% to 

41% of all cases [12]. By reviewing the patient 

social history, the CP should link alcohol 

consumption and AP [13,14]. Recent studies 

have shown an increase in the risk of developing 

AP when smoking and alcohol consumption are 

combined [15,16]. A prospective, multicenter, 

cohort of 145,886 participants showed that 

smoking, when added to heavy drinking, results 

in a significant higher risk of developing AP than 

either one alone (hazard ratio 2.06, 95% 

confidence interval 1.28-3.30) [16]. Smoking 

was also identified as a sole risk factor for AP 

[17]. The CP plays a fundamental role in patient 
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counseling on smoking cessation, as well as 

reducing alcohol intake [18]. Another less 

common causative factor is type II diabetes 

mellitus, correlating with a small but significantly 

higher risk of developing AP [19,20].  

Review of Medications as Potential 

Causative Agents  

Drug-induced AP can be considered after ruling 

out gallstone pancreatitis and ethanol-induced 

pancreatitis [21]. It is recommended to switch or 

stop any medication potentially causing AP to 

another drug class if possible [22]. Drug induced 

AP accounts for around 5% of all AP cases [23]. 

There are multiple mechanisms by which 

medications can cause AP (figure 1) [23,24,25]. 

According to the evidence-based review 

published by Badalov et al, drug-induced AP is 

categorized into 5 classes (class Ia-Ib-II-III-IV) 

[24]. This classification is based on: the number 

of case reports, whether a re-challenge was 

done, and the timeline between the intake of the 

medication and the occurrence of AP. Classes I 

and II have the highest potential for causing AP 

(table 1). 

Medications Frequently Associated with 

Drug-Induced Acute Pancreatitis 

Valproic acid: 

Valproic acid (VA) is classified as class Ia. VA’s 

food and drug administration (FDA)-approved 

product labeling in the United States of America 

(USA) has two black box warnings: hepatic 

failure and pancreatitis [26]. AP can occur upon 

initiation of VA; but more commonly, after 

chronic use (defined as >3 months of use). The 

suggested mechanism of pancreatitis is damage 

to the pancreatic duct. This occurs due to free 

radical formation and/or the active toxic 

metabolite of VA, 2-propyl-4-pentenoic acid 

[22,27]. The toxic metabolite is more common in 

patients receiving concomitant potent enzyme 

inducers such as phenytoin, carbamazepine, or 

rifampin. The damage inflicted on pancreatic 

cells has a latency period between three to six 

months [24]. 

Pravastatin, Simvastatin and other statins 

Pravastatin and simvastatin are classified as 

class Ia, atorvastatin as class III, rosuvastatin, 

lovastatin and fluvastatin as class IV. Statin-

induced pancreatitis has been observed hours to 

years after the initiation of the medication 

[28,29]. Since the latency time is variable, it is 

theorized that the mechanism by which statins 

damage the pancreas is by direct damage to 

pancreatic cells [24].  

Enalapril 

Enalapril is classified as class Ia. There have 

been five documented enalapril-induced AP 

case reports [30,31,32,33,34], two of which were 

confirmed by a rechallenge [30,31]. The 

proposed mechanism of enalapril induced AP is 

the development of angioedema of the 

pancreatic duct and accumulation of bradykinin 

[23]. The latency period is broad and ranges 

between five days and one year [24]. 

Azathioprine: 

Azathioprine (AZ) is classified as class Ib. A 

deficiency in the enzyme responsible for AZ 

metabolism, thiopurine S-methyltransferase 

(TPMT), can increase the risk of toxicity of AZ by 

decreasing its metabolism to inactive 

metabolites. Testing for this deficiency would 

help identify patients who are at a higher risk for 

developing myelosuppression, hepatotoxicity, 

and AP [35]. The first case report of AP caused 

by AZ was reported in 1972 [36]. The most 

recent study linking AZ and AP was a 

prospective analysis performed in 2016, and 

included 510 patients diagnosed with irritable 

bowel disease who were initiated on AZ. The 

study showed that 37 out of 510 (7.3%) patients 

developed AP, with a median duration of 21 days 

[37]. The latency period ranges between five 

days and one month [24,37]. 

Amiodarone 

Amiodarone is classified as class Ib. It has three 

black box warnings in the FDA-approved 

labelling:  hepatotoxicity, pulmonary toxicity and 

proarrhythmia  [38]. There have been three case 

reports of amiodarone induced AP [39,40,41].  

Famularo et al described a patient who 
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Figure 1. Mechanisms of drug-induced acute pancreatitis VA: valproic acid; GLP1 ago: 

glucagon like peptide-1 agonist; sulfonamides: sulfamethoxazole-mesalamine-sulfasalazine; 

diuretics: furosemide-hydrochlorothiazide 

 

 

Figure 2. The modified World Health Organization (WHO) analgesia ladder NSAIDS: Non-

steroidal anti-inflammatory drugs  
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Table 1. Summary of drug-induced pancreatitis 

Class Ia Class Ib Class II 

 

Class III 

 

Class IV 

 

Bezafibrate 

Cannabis 

Carbimazole 

Codeine 

Dapsone 

Enalapril 

Furosemide 

Isoniazid 

Mesalamine 

Methyldopa 

Metronidazole 

Pentamidine 

Pravastatin 

Procainamide 

Simvastatin 

Stibogluconate 

Sulfamethoxazole 

Sulindac 

Tetracycline 

Valproic Acid 

ATRA 

Amiodarone 

Azathioprine 

Clomiphene 

Dexamethasone 

Ifofamide 

Lamivudine 

Losartan 

Lynesterol 

6-MP 

Methimazole 

Nelfinavir 

Norethindrone/ 

Mestranol 

Omeprazole 

 

Acetaminophen 

Chlorothiazide 

Didanosine 

Erythromycin 

Estrogen 

L-Asparginase 

Pegaspargase 

Propofol 

Tamoxifen 

Alendronate 

Atorvastatin 

Carbamazepine 

Captopril 

Ceftriaxone 

Chlorthalidone 

Cimetidine 

Clarithromycin 

Cyclosporin 

Gold 

Hydrochlorothiazide 

Indomethacin 

Interferon/Ribavirin 

Irbesartan 

Isotretinoin 

Ketorolac 

Lisinopril 

Metolazone 

Metformin 

Minocycline 

Mirtazapine 

Naproxen 

Paclitaxel 

Panotanib 

Prednisone 

Prednisolone 

ACTH 

Ampicillin 

Benazepril 

Betamethasone 

Capecitabine 

Cisplatin 

Colchicine 

Cyclophosphamide 

Cyproheptadine 

Diclofenac 

Diphenoxylate 

Doxorubicin 

DPP-4 inhibitors 

Ethacrynic Acid 

Famciclovir 

Finasteride 

5-FU 

Fluvastatin 

Gemfibrozil 

GLP-1 receptor agonists 

Il-2 

Ketoprofen 

Lovastatin 

Mefenamic Acid 

Nitrofurantoin 

Octreotide 

Penicillin 

Propoxyphene 

Ramipril 

Ranitidine 

Rifampin 

Risperidone 

Ritonavir 

Rosuvastatin 

Sertraline 

Tacrolimus 

Vincristine 

ATRA: all-trans-retinoic acid; 6-MP: 6-mercaptopurine; ACTH: adrenocorticotropic hormone; DPP-

4: dipeptidyl peptidase-4; 5-FU: 5-fluorouracil; GLP-1: glucagon-like peptide-1; IL-2: interleukin-2 
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developed AP after receiving 600mg of 

amiodarone daily. A re-challenge with a reduced 

dose of 200mg did not cause a recurrence of AP 

[41]. Therefore, it is suggested that the loading 

dose of amiodarone can increase the risk AP. 

The latency period is few days after initiation of 

therapy [24]. 

Treatment Approach for Acute Pancreatitis: 

The CP should have a comprehensive treatment 

approach for patients diagnosed with AP. It 

consists of five important components: (1) fluid 

management, (2) nutritional support, (3) pain 

management, (4) appropriate antibiotic use, and 

(5) patient counseling on discharge. 

Appropriate Fluid Management and 

Nutritional Support 

AP results in activation of inflammatory markers 

and hypovolemia can occur due to third spacing 

[42]. Thus, hydration with intravenous fluids is 

the mainstay of therapy in the first 12-24 hours 

[43]. Two randomized controlled trials showed 

that the inflammatory response was significantly 

decreased in patients who were treated with 

lactated ringers (LR) as compared to other 

hydration solutions [44,45]. The 2018 American 

Gastroenterological Association (AGA) 

guidelines for the treatment of AP recommends 

either normal saline (NS) 0.9% or LR solution as 

first line fluid therapy [43]. AP due to 

hypertriglyceridemia is relatively less common; it 

only accounts for approximately 3%–4% of all 

cases. A 5% dextrose solution is not 

recommended in cases of hypertriglyceridemia 

as dextrose is metabolized by the liver into fatty 

acids [46]. A goal directed strategy is used for 

fluid administration, with an initial rate of 5 

mL/Kg/hr (with either LR or NS 0.9%) until 

resuscitation goals are achieved [4,43].  

Historically, patients with AP were kept on empty 

stomach until normalization of the pancreatic 

enzymes [47]. This practice has changed in the 

past several years [12]. Now, patients can be 

initiated directly on oral feeding provided that 

they don’t complain from abdominal pain, 

nausea or vomiting [48]. Initiation of feeding with 

a low-fat solid diet appears to be as safe and 

effective as a liquid diet [49]. On the other hand, 

in patients with moderate to severe AP, enteral 

nutrition with a low-fat formula using a 

nasojejunal feeding tube is recommended upon 

admission [12]. Provided that the patient is 

hemodynamically stable, it is recommended to 

use enteral feeding over parenteral nutrition. 

Enteral nutrition is less traumatic and is 

associated with a lower rate of infection and 

parenteral line-related complications [50]. 

Nevertheless, total parenteral nutrition (TPN) 

may be required in some patients. It is mainly 

recommended for patients whose daily caloric 

requirement is not sufficiently provided with 

enteral nutrition alone, or in patients who are 

hemodynamically unstable and cannot maintain 

jejunal access [51].  

The CP participates in the development of an 

individualized nutritional care plan using TPN for 

patients with AP [52]. TPN should have a low fat 

content sufficient to avoid essential fatty acids 

deficiency (around 0.8 g/Kg per day) [51]. The 

use of lipid infusions during AP is safe in the 

absence of hypertriglyceridemia [51]. Thus, the 

CP should consistently monitor the triglyceride 

blood level. 

Pain Management 

In AP, pain is considered as both a diagnostic 

and a prognostic factor [53]. The first step in 

successful pain management in AP is early and 

aggressive fluid resuscitation [54]. Fluid 

resuscitation decreases the hemoconcentration 

and may alleviate pain [54]. Early enteral feeding 

may also reduce the intensity and duration of 

pain in AP [55]. 

In 1986, the World Health Organization (WHO) 

created a ladder for the management of cancer 

related pain, in order to guide appropriate 

analgesic use. This ladder was modified to 

expand its recommendations to include non-

cancer related pain (figure 2) [56]. The WHO 

analgesic ladder consists of four steps. Step one 

starts with non-opioid analgesics, such as 

NSAIDS for mild pain. The pain ladder gradually 

adds on weak opioids, and then potent opioids 
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(e.g. morphine and fentanyl) depending on the 

severity of pain. Patients with AP usually present 

with moderate to severe pain; thus, opioid 

analgesics may be indicated. Previously, the 

systematic administration of opioid analgesics, 

especially morphine, was thought to be 

associated with the dysfunction of the sphincter 

of Oddi [57]. However, several subsequent 

studies have shown that morphine has no 

proven significant adverse effect on the course 

of AP and the practice of avoiding opioids in AP 

should be reconsidered [58,59,60,61]. Opioid 

administration is recommended for the shortest 

duration possible, and continuous monitoring for 

the side effects (respiratory and cardiovascular 

depression, constipation) should be performed 

by the CP.  

Appropriate Antibiotic Use 

Antibiotic prophylaxis in AP is not routinely 

recommended. Two meta-analyses involving 12 

studies concluded that antibiotic prophylaxis did 

not prevent infection of pancreatic necrosis and 

had no effect on mortality rate [62,63]. Stopping 

the unjudicial use of antibiotics administered for 

patients diagnosed with AP is a priority for the 

CP. Preventing the use of unnecessary 

antibiotics is a good antimicrobial stewardship 

practice to minimize future antimicrobial 

resistance [64]. 

In certain patients with AP, antibiotics are 

indicated. Empirical antibiotics should be 

prescribed in suspected or proven infected 

pancreatic necrosis (IPN). Since IPN is 

associated with a high mortality rate, appropriate 

and timely antibiotic administration is 

recommended together with surgical 

intervention [65]. The most commonly isolated 

bacterial micro-organisms in IPN are the gut 

flora, mainly Gram negative (Escherichia coli 

and Klebsiella species) and anaerobic 

(Bacteroides fragilis) bacteria [66,67,68]. 

Adequate penetration is achieved with 

piperacillin, imipenem/cilastatin, ciprofloxacin, 

and cephalosporins [69]. The combination of 

ciprofloxacin and metronidazole or 

imipenem/cilastatin are the recommended 

empiric antibiotics for IPN with proven efficacy 

and acceptable safety [70]. After the 

identification of the micro-organism(s) and 

its/their susceptibilities from the surgical 

drainage culture, de-escalation to an appropriate 

narrow spectrum agent is recommended if 

possible [71].  

Patient Counseling on Discharge 

Patient counseling prior to hospital discharge is 

essential to ensure appropriate patient follow-up 

after discharge and has been shown to decrease 

readmission rates [11]. Patient counseling 

includes a thorough review of all discharge 

medications, including medications the patient 

was taking prior to hospital admission. The 

patient, using the teach-back method, is asked 

to repeat the pertinent information delivered by 

the CP [72]. All patients diagnosed with AP 

should be advised to follow a low fat diet in order 

to decrease the pressure on the pancreas to 

produce more lipase [73]. Diabetic patients 

should have a low carbohydrate diet and are 

advised to lose weight when needed [74]. Risk 

factors that increase a patient’s risk for 

developing AP, such as alcohol ingestion and 

smoking, should also be addressed. If the 

patient is a smoker, it is recommended that the 

CP follows the 5 A’s (ask, advise, assess, assist, 

arrange) intervention for smoking cessation [75]. 

Referral and pharmacological therapy for 

smoking cessation are recommended when 

appropriate. 

Finally, due to a high recurrence rate of AP (17-

22%) [76], the CP should highlight the 

importance of the follow-up physician clinic visit, 

which can be scheduled as early as one-week 

post discharge for severe AP [70]. 

Discussion 

The published literature highlights the 

importance of the CP’s participation in improving 

disease prevention and treatment, in reducing 

medication errors, and in cost optimization. 

Clinical pharmacists work closely with other 

health-care professionals and caregivers to 

ensure appropriate medication use. This is 
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achieved by evaluating medication orders daily 

for appropriateness, and recommending any 

necessary modifications to the health-care team. 

Medication-induced AP is an underestimated 

etiology. The CP’s role, as the primary 

medication expert, will aid in the identification of 

drug-induced AP. Fluid management remains to 

be the mainstay of therapy for AP. LR or NS are 

the preferred fluids for hydration with an initial 

infusion rate is 5 ml/Kg/hr. Following the initiation 

of treatment, close monitoring of electrolytes is 

recommended, especially when NS 0.9% is 

used, as the patient may develop hypernatremia 

and/or hyperchloremic metabolic acidosis 

[44,77]. In addition, the CP should monitor 

kidney function for any changes in renal function 

and the rate of infusion time. Low-fat formulas of 

enteral feeding are preferred to prevent further 

pancreas damage. Enteral feeding preserves 

the gastrointestinal tract mucosa and prevents 

disruption and translocation of bacterial 

organisms that invade necrotic tissues in the 

pancreas; thereby, preventing infected 

pancreatic necrosis [78]. In case TPN is 

indicated, The CP will recommend patient-

specific feeding formulations and will set the rate 

of administration. The CP can also participate in 

recommending the appropriate time of initiation, 

modification, or discontinuation of TPN based on 

the patient’s clinical status, disease severity, and 

accessibility of the different routes of 

administration.  

The CP also plays an integral role in dosing and 

monitoring of opioids. As the primary drug 

expert, the CP can recommend dosing 

regimens, opioid conversions of equivalent 

doses, side-effects monitoring, and de-

escalation of pain medications when indicated. 

Frequent blood pressure, heart rate, and 

respiratory rate monitoring is recommended as 

opioids can cause cardiac and respiratory 

depression [79]. Opioid-induced constipation 

and decreased GI transit time may be mitigated 

with stimulant laxatives [80]. In case of IPN, 

prescribed antibiotics should have Gram-

negative and anaerobic coverage. Antibiotics 

with adequate penetration into the pancreas are 

recommended to reach a concentration above 

the minimal inhibitory concentration (MIC) of the 

micro-organism. Although aminoglycosides 

provide excellent Gram negative coverage for 

patients with IPN, their poor penetration to the 

pancreas prohibits their clinical use for this 

indication [70,81]. The CP should counsel 

patients on lifestyle adjustments post discharge. 

A low-fat diet, smoking cessation, and alcohol 

rehabilitation/abstinence should be 

recommended during the counseling session. 

The CP should also stress on the importance of 

the follow-up abdominal CT, when ordered, for 

the post-discharge physician visit. 

Our clinical review has several limitations. The 

published evidence on the specific role of the CP 

for the treatment of AP is scarce. Further 

evaluative studies are needed to better assess 

the role of the clinical pharmacist in the 

management of acute pancreatitis. We did not 

use multiple search engines; we only chose 

PubMed for the literature search. Another 

limitation of our clinical review is the inclusion of 

published articles only in the English language. 

Conclusion 

The clinical pharmacist’s role is important in 

ensuring an appropriate, safe, and cost-effective 

treatment plan for patients with AP. The CP’s 

interventions in the management of AP can 

reduce the misuse of antibiotics and medication 

costs, and can improve patient outcomes pre- 

and post- hospital discharge. 
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