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Pancreatic cancer is an aggressive malignancy and the seventh leading cause of global cancer deaths in
industrialised countries. More than 80% of patients suffer from significant weight loss at diagnosis and over time
tend to develop severe cachexia. A major cause of weight loss is malnutrition. Patients may experience pancreatic
exocrine insufficiency (PEI) before diagnosis, during nonsurgical treatment, and/or following surgery. PEI is difficult
to diagnose because testing is cumbersome. Consequently, PEI is often detected clinically, especially in non-

specialised centres, and treated empirically.

pancreatic enzyme replacement therapy pancreatic exocrine insufficiency pancreatic cancer

chemotherapy pancreatic resection nutritional support

| 1. Introduction

Pancreatic cancer (PC) is an aggressive malignancy and the seventh leading cause of global cancer deaths in
industrialised countries I, the third most common cause of cancer death in the United States @, and the fourth
most common cancer death in Italy B It is expected to become the second most common cancer death by 2030
[l The five-year survival rate remains at a mere 9%, as patients with pancreatic cancer seldom exhibit symptoms
until reaching an advanced stage of the disease [1l. Despite advancements in disease detection and management,
more than 80% of patients receive a diagnosis in the advanced stage of the disease . A similar number of
patients suffer from significant weight loss at diagnosis, which can result in severe cachexia . A major cause of
weight loss is malnutrition. As shown in Figure 1, both intrinsic (tumour cell-triggered) and extrinsic (host-triggered)
factors contribute to malnutrition in PC patients. Tumour cell-triggered factors include: (i) The Warburg effect,
characterised by an increased lactate production as a consequence of glycolysis rather than oxidative
phosphorylation of glucose, which results in acidosis. This, in turn, leads to an acid-mediated tumour invasion and
the impairment of mitochondrial functions in cancer cells, (ii) the production of tumour-specific factors such as islet
amyloid polypeptide (IAPP), which contributes to cachexia and the loss of appetite, and (iii) the location of the
tumour itself, most often in the head of the pancreas, resulting in the reduction of the secretion of pancreatic
enzymes during meals . The latter is referred to as pancreatic exocrine insufficiency (PEI), leading to
maldigestion and secondary malnutrition. PEI can also be a consequence of surgery, for instance due to the
reduction of glandular tissue following pancreatic resection . Hence, patients may experience PE| before

diagnosis, during nonsurgical treatment, and/or following surgery &,

https://encyclopedia.pub/entry/11234 1/10



Pancreatic Enzyme Replacement Therapy | Encyclopedia.pub

« Pain
«  Anxiety
+  Deapression
«  Loss of appetite

Psychological
factors

Figure 1. Factors contributing to malnutrition in pancreatic cancer patients. IL: interleukin; PEI: pancreatic exocrine

insufficiency; and TNF-a: tumour necrosis factor alpha. Warburg effect: See the text for an explanation.

The impact of PEI and malnutrition cannot be underestimated. Malnutrition can lead to skeletal muscle wasting and
fat degradation, longer hospital stays, and increased risk for complications. It reduces the response to the
treatment and the patient's well-being, while increasing the risk of morbidity and mortality in operated and non-
operated patients [BI20 Hence, it is clear that nutritional support is important in patients suffering from PC. The
standard treatment for PEI is oral pancreatic enzyme replacement therapy (PERT). Despite the importance of
treating PEI and malnutrition in PC patients, studies suggest that treatment is sub-optimal in more than half of
patients L1, One of the reasons for this might be that the nutritional support differs depending on the type of
patient: Patients with unresectable pancreatic cancer who undergo the best supportive care may need different
nutritional support than patients with locally advanced/borderline resectable (LA/BR) pancreatic cancer during

neoadjuvant therapy, while resected patients may have their own specific needs 12,

| 2. Maldigestion in Resected Pancreatic Cancer

A considerable number of resected cancer patients develop PEI. The severity of post-surgical PEI depends on the
underlying disease, the preoperative pancreatic function, and the extent of the resection 23 The management of
PC relies on a combination of surgery and CT. The latter can be given before (neoadjuvant) and/or after (adjuvant)

surgery. According to the location and extent of the disease, pancreaticoduodenectomy (PD) and distal
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pancreatectomy (DP) are the most frequently performed surgical procedures. Patients undergoing PD for PC
developed PEI in 64-100% of cases, whereas this percentage decreased to 0-42% after DP 141811611171 Totg)
pancreatectomy (TP) is a less frequent procedure, mainly performed in the presence of advanced PC (especially
when requiring arterial resection) 8 or in the presence of PC associated with a intraductal papillary mucinous
neoplasm. As expected, 100% of patients submitted to TP developed a severe endocrine and exocrine pancreatic

insufficiency.

The presence of PEI should be evaluated at the time of diagnosis, particularly in those patients with borderline
resectable pancreatic cancer who are candidates for NACT. PERT is helpful to improve their nutritional and general
health status, thus enabling these patients to undergo NACT and subsequently major surgery 19201 The
pancreatic exocrine function should also be evaluated after surgery and eventually supplemented with PERT to

ensure proper postoperative recovery, allowing the patient to undergo adjuvant CT.

Objective diagnosis of PEI after pancreatic resection is difficult as the available pancreatic function tests are not
accurate or need further validation in this particular setting. FE-1, which is the most common test used in clinical
practice, appeared to be unreliable in these patients 2. The validity of another test, the 13C-labeled mixed
triglyceride breath test, is still a matter of debate, as it needs further validation (2. Hence, a straightforward
approach for PEI diagnosis after pancreatic surgery is lacking. Therefore, PERT treatment should not only start
when a test diagnoses PEI, but also when there is clinical suspicion of PEI (steatorrhea, weight loss and
maldigestion-related symptoms). In this case, the improvement of symptoms and nutritional markers after an
empiric therapeutic trial with PERT can be a substitute for an official diagnosis of PEI [24. Asymptomatic patients
with an abnormally high daily faecal fat excretion are also candidates for PERT, as they are at high risk of
developing nutritional deficits 22 Finally, all the patients who are candidates for PD should be considered at high
risk for PEI, regardless of the underlying disease. Patients with PC should be regarded as patients with an even
higher risk, as this malignancy is frequently associated with obstructive chronic pancreatitis and fibrosis/atrophy of
the parenchyma, which are risk factors for PEI development by themselves. Therefore, it has been suggested to

give PERT to all patients submitted to PD for PC, especially those who will undergo adjuvant CT [23113],

The difficulty to diagnose PEI in resected patients can have severe consequences: PEI can remain unnoticed or is
under-diagnosed, with patients not receiving the right dosage of PERT 11, In the end, this will result in weight loss,
frailty, and the inability to recover from major surgery or to tolerate CT 2. Dose titration and monitoring should be
considered on an individual basis in the long term. Dose optimisation of PERT is necessary for effective
management of PEI, in addition to the regular evaluation of nutritional status, appropriate patient education, and

reassessment whenever symptoms return [24],

PERT with pancrelipase in the form of delayed-release capsules containing enteric-coated minimicrospheres is the
cornerstone in the treatment of PEI following pancreatic surgery 23126l PERT has been reported to be associated
with a significant improvement of fat and protein digestion compared to the placebo in patients submitted to

pancreatic resection. Moreover, PERT also improved the clinical manifestations of PEI and QoL 141271,
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Recently, a possible role of PEI in survival has been reported in the setting of major pancreatic surgery followed by
adjuvant CT 19, This is not surprising, as untreated PEI, resulting in malnutrition and frailty, may lead to decreased
survival (29, Finally, PERT is generally well-tolerated at the high doses administered, it has a relatively low cost,

and it can be delivered by non-specialists in the community.

| 3. Pancreatic Enzyme Replacement Therapy: Tips and Tricks
3.1. Dosage Challenges

The available formulations contain pancreatic enzymes encapsulated in microgranules or minimicrospheres with a
pH sensitive coating. This coating prevents the release and the subsequent inactivation of the enzymes by gastric
acid and promotes the release of the enzymes into the intestinal lumen where the pH is higher and optimal for the

digestion and absorption of food 13,

The initial recommended dose of pancreatic extract is 40,000-50,000 U.Ph.Eur of lipase per meal and 25,000
U.Ph.Eur per snack. The dose should be increased until the steatorrhea is sufficiently reduced 28291 When this is
achieved, the dosage should be maintained. The patients should be educated to modify the quantity of pancreatic
extracts themselves to resolve the steatorrhea, as a third—half of patients will require individualised treatment B9,
In the case of an unsatisfactory response, the amount of lipase can be increased by +20,000 U.Ph.Eur during
meals, even though the data do not show that an increased dose is associated with an increased effectiveness of

pancreatic extracts 29,

3.2. Dietary and Drug Recommendation

Food intake should be distributed, if possible, between three main meals per day (breakfast, lunch, and dinner),
and two or three snacks. The pancreatic extracts should be ingested during the meals, rather than before or after

the meal. The caloric intake should not be restricted 13!,

A diet rich in fibre is contraindicated, as the fibrous material can interfere with proteolytic and amylolytic enzyme
activity; lipolytic activity is affected the most B, Enzymes contained in gastroprotected minimicrospheres can be
consumed with food, having a pH < 5.5. Acid-suppressing agents should only be taken by patients who continue to
experience symptoms of maldigestion despite the adequate administration of PERT 22 or in the presence of other

upper gastrointestinal symptoms 331,

3.3. Goal of the Treatment

Steatorrhea in severe pancreatic insufficiency is very difficult to resolve completely. Only a 60-70% reduction is
usually achieved using PERT B4l because of the numerous interactions between pancreatic maldigestion, intestinal
ecology, and intestinal inflammation. Fat-soluble vitamins and micronutrients, such as zinc and selenium, should be

routinely assessed and administered whenever necessary 22!,
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3.4. Warnings Regarding PERT

Crushing, chewing or holding the pancreatic extract capsules in the mouth may cause local irritation. The extracts

should only be administered without gelatinous capsule to patients with gastrectomy 131,

| 4. Conclusions

PEl is a hallmark of PC, although its prevalence and severity depends on a number of factors, such as the location
of the tumour (tumours in the head of the pancreas are associated with a higher prevalence of PEI than tumours in
the body/tail) and the type of surgery the patient undergoes in the case of resectable PC (patients undergoing PD
for PC develop PEI in 64—100% of cases, whereas this percentage decreases to 0—42% after DP) (18], However, in
common clinical practice, PEI is frequently not detected and appropriate PERT is underused (21.7% in a UK

population-based study 1),

With this position paper, we aimed to increase the awareness on the importance of PEI and malnutrition in all
groups of PC patients, ranging from unresectable and metastatic patients, to locally advanced and borderline
patients, and to resectable patients. As a consequence of PEI, these patients often face severe weight loss and
cachexia, resulting in frailty that excludes them from undergoing surgery or CT, a decreased QoL and even a
shorter OS. Therefore, we recommend that every physician treating PC patients, being an oncologist, surgeon, or
gastroenterologist, should look for signs of malnutrition, and in the case of suspicion, refer the patient to a clinical
nutrition specialist to implement prophylactic nutritional monitoring and/or counselling. During counselling, patients
should be guided into self-management of PERT, in order to learn how to optimise PERT to their needs and their
diet.

In addition to creating awareness, we wanted to provide practical information on malnutrition, PEI and PERT. A

pragmatic approach to test and treat patients with pancreatic cancer is provided in Figure 2. In Table 1, we

summarise the major key points of each chapter.

Pancreas cancer

/\\
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Figure 2. Pragmatic approach to testing and treating pancreatic exocrine insufficiency (PEI) in patients with

pancreatic cancer.

Table 1. Take home messages regarding PEIl and PERT in pancreatic cancer patients.

Nutritional Support Principles in Pancreatic Cancer

Early nutritional support, starting with individualised dietary counselling and possibly implementing artificial
nutrition, is mandatory in all pancreatic cancer (PC) patients at nutritional risk, as it is able to improve clinical
outcomes and reduce treatment complications.

Considering the high prevalence of nutritional derangements in PC, we recommend to refer every patient with
PC to a clinical nutrition specialists for implementing prophylactic nutritional monitoring and/or counselling.

Dietary advice should be tailored to the individual patient and “hypocaloric alternative anticancer diets” and
“natural nutrients” not supported by clinical evidence should be avoided.

Real life diagnostic approach to maldigestion

Although a validated “gold standard” method to assess pancreatic enzyme insufficiency (PEI) is lacking, faecal
elastase is generally used in clinical practice, as it is promptly available and least invasive.

Treatment of PEI using pancreatic enzyme replacement therapy (PERT) should start as soon as PEIl is
diagnosed (even if the patient is asymptomatic) or when a high clinical suspicion of PEI is present.

In patients with the tumour located at the head of the pancreas, the prevalence of PEIl is so high that all patients
should be treated with PERT, even without testing.

Maldigestion in unresectable and metastatic pancreatic cancer

Despite that large randomised clinical trials are missing, the data in literature indicate that PERT can enhance
nutritional status, allowing the patient to undergo chemotherapy (CT), increase quality of life (QoL) and overall
survival (OS).

Maldigestion in borderline/locally advanced setting

There is a big gap on information regarding the prevalence of PEI in the borderline/locally advanced setting,
and the potential of PERT in this setting.

Malnutrition is important in the neoadjuvant setting: on the one hand, neoadjuvant chemotherapy (NACT) may
impair the functional reserve and lead to nutritional status changes. On the other hand, weight loss and loss of
muscle mass are limiting factors for CT choice, delivery, and tolerance and contribute to reducing a person’s
ability to undergo surgery.

Locally advanced (LA)/borderline resectable (BR) pancreatic cancer patients should always be assessed for
PEI and nutritional status before starting NACT, closely monitored during treatment, and supported with PERT

and nutritional counselling as appropriate.

Maldigestion in resected pancreatic cancer
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Patients submitted to pancreaticoduodenectomy (PD) should be considered at high risk for developing PEI,
especially in the presence of PC. We recommend to start PERT routinely in these patients, especially in those
who will undergo adjuvant CT.

Most PC patients suffering from PEI are undertreated which can result in malnutrition and frailty, reducing
patient’s ability to undergo major surgery and CT. An adequate treatment of PEI is therefore essential for
patients affected by resectable PC, both before surgery, especially if they undergo NACT, and after surgery, to
guarantee a proper postoperative recovery and the capacity to tolerate adjuvant CT.

Pancreatic enzyme replacement therapy: tips and tricks

The initial recommended dose of pancreatic extract which should be given is 40,000-50,000 U.Ph.Eur of lipase
per meal and 25,000 U.Ph.Eur per snack, and this dose should be increased until the steatorrhea is sufficiently

reduced. This dosage should be maintained over time.

Dose optimisation of PERT is necessary for an effective management of PEI, in addition to regular evaluation of
nutritional status, appropriate patient education and reassessment whenever symptoms return.

Food intake should be distributed between three main meals per day and two or three snacks. The pancreatic
extracts should be ingested during the meals. The caloric intake should not be restricted.

Adiet rich in fibre is contraindicated because the fibrous material will interfere with enzyme activity

Crushing, chewing or holding the pancreatic extract capsules in the mouth may cause local irritation.

. l_ll(.al_y, 1.y 1 Clluy, Yy \JUCIJUIII(ALMI QUL Tay UICHUI, Ity TUVIIC,; L.\, VUILIIA,; ML Vivival varlived OLatistiCS
2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J. Clin. 2018, 68, 394-424.

2. International Agency for Research on Cancer. Available online: (accessed on 1 October 2019).
3. I Numeri del Cancro in Italia 2019. Available online: (accessed on 2 December 2019).

4. Rahib, L.; Smith, B.D.; Aizenberg, R.; Rosenzweig, A.B.; Fleshman, J.M.; Matrisian, L.M.
Projecting cancer incidence and deaths to 2030: The unexpected burden of thyroid, liver, and
pancreas cancers in the United States. Cancer Res. 2014, 74, 2913-2921.

5. Rawla, P.; Sunkara, T.; Gaduputi, V. Epidemiology of pancreatic cancer: Global trends, etiology
and risk factors. World J. Oncol. 2019, 10, 10-27.

6. Vujasinovic, M.; Valente, R.; Del Chiaro, M.; Permert, J.; Lohr, J.M. Pancreatic exocrine
insufficiency in pancreatic cancer. Nutrients 2017, 9, 183.

7. Ghaneh, P.; Neoptolemos, J.P. Exocrine pancreatic function following pancreatectomy. Ann. N. Y.
Acad. Sci. 1999, 880, 308-318.

8. Pezzilli, R. Applicability of a checklist for the diagnosis and treatment of severe exocrine
pancreatic insufficiency: A survey on the management of pancreatic maldigestion in Italy. Panmin.
Med. 2016, 58, 245-252.

9. Fearon, K.C.H.; Baracos, V.E. Cachexia in pancreatic cancer: New treatment options and
measures of success. HPB 2010, 12, 323-324.

https://encyclopedia.pub/entry/11234 7/10



Pancreatic Enzyme Replacement Therapy | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bachmann, J.; Heiligensetzer, M.; Krakowski-Roosen, H.; Buchler, M.W.; Friess, H.; Martignoni,
M.E. Cachexia worsens prognosis in patients with resectable pancreatic cancer. J. Gastrointest.
Surg. 2008, 12, 1193-1201.

Sikkens, E.C.M.; Cahen, D.L.; van Eijck, C.; Kuipers, E.J.; Bruno, M.J. The daily practice of
pancreatic enzyme replacement therapy after pancreatic surgery: A northern European survey:
Enzyme replacement after surgery. J. Gastrointest. Surg. 2012, 16, 1487-1492.

Gilliland, T.M.; Villafane-Ferriol, N.; Shah, K.P.; Shah, R.M.; Tran Cao, H.S.; Massarweh, N.N.;
Silberfein, E.J.; Choi, E.A.; Hsu, C.; McElhany, A.L.; et al. Nutritional and metabolic derangements
in pancreatic cancer and pancreatic resection. Nutrients 2017, 9, 243.

Pezzilli, R.; Andriulli, A.; Bassi, C.; Balzano, G.; Cantore, M.; Delle Fave, G.; Falconi, M. Exocrine
Pancreatic Insufficiency Collaborative (EPIc) Group. Exocrine pancreatic insufficiency in adults: A
shared position statement of the italian association for the study of the pancreas. World J.
Gastroenterol. 2013, 19, 7930-7946.

Phillips, M.E. Pancreatic exocrine insufficiency following pancreatic resection. Pancreatology
2015, 15, 449-455.

Benini, L.; Amodio, A.; Campagnola, P.; Agugiaro, F.; Cristofori, C.; Micciolo, R.; Magro, A.;
Gabbirielli, A.; Cabrini, G.; Moser, L.; et al. Fecal elastase-1 is useful in the detection of
steatorrhea in patients with pancreatic diseases but not after pancreatic resection. Pancreatology
2013, 13, 38-42.

Sabater, L.; Ausania, F.; Bakker, O.J.; Boadas, J.; Dominguez-Munoz, J.E.; Falconi, M.;
Fernandez-Cruz, L.; Frulloni, L.; Gonzalez-Sanchez, V.; Larino-Noia, J.; et al. Evidence-based
Guidelines for the Management of Exocrine Pancreatic Insufficiency After Pancreatic Surgery.
Ann. Surg. 2016, 264, 949-958.

Tran, T.C.; van ‘'t Hof, G.; Kazemier, G.; Hop, W.C.; Pek, C.; van Toorenenbergen, A.W.; van
Dekken, H.; van Eijck, C.H. Pancreatic fibrosis correlates with exocrine pancreatic insufficiency
after pancreatoduodenectomy. Dig. Surg. 2008, 25, 311-318.

Del Chiaro, M.; Rangelova, E.; Segersvard, R.; Arnelo, U. Are there still indications for total
pancreatectomy? Updates Surg. 2016, 68, 257—-263.

Roberts, K.J.; Bannister, C.A.; Schrem, H. Enzyme replacement improves survival among
patients with pancreatic cancer: Results of a population based study. Pancreatology 2019, 19,
114-121.

Roberts, K.J.; Schrem, H.; Hodson, J.; Angelico, R.; Dasari, B.V.M.; Coldham, C.A;
Marudanayagam, R.; Sutcliffe, R.P.; Muiesan, P.; Isaac, J.; et al. Pancreas exocrine replacement
therapy is associated with increased survival following pancreatoduodenectomy for periampullary
malignancy. HPB 2017, 19, 859-867.

https://encyclopedia.pub/entry/11234 8/10



Pancreatic Enzyme Replacement Therapy | Encyclopedia.pub

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Nakamura, H.; Morifuji, M.; Murakami, Y.; Uemura, K.; Ohge, H.; Hayashidani, Y.; Sudo, T.;
Sueda, T. Usefulness of a 13C-labeled mixed triglyceride breath test for assessing pancreatic
exocrine function after pancreatic surgery. Surgery 2009, 145, 168-175.

Dominguez-Mufoz, J.E. Pancreatic enzyme replacement therapy: Exocrine pancreatic
insufficiency after gastrointestinal surgery. HPB 2009, 11 (Suppl. 3), 3-6.

Halloran, C.M.; Cox, T.F.; Chauhan, S.; Raraty, M.G.; Sutton, R.; Neoptolemos, J.P.; Ghaneh, P.
Partial pancreatic resection for pancreatic malignancy is associated with sustained pancreatic
exocrine failure and reduced quality of life: A prospective study. Pancreatology 2011, 11, 535—
545.

Chaudhary, A.; Dominguez-Mufoz, J.E.; Layer, P.; Lerch, M.M. Pancreatic exocrine insufficiency
as a complication of gastrointestinal surgery and the impact of pancreatic enzyme replacement
therapy. Dig. Dis. 2019, 1-16.

Gubergrits, N.; Malecka-Panas, E.; Lehman, G.A.; Vasileva, G.; Shen, Y.; Sander-Struckmeier, S.;
Caras, S.; Whitcomb, D.C. A 6-month, open-label clinical trial of pancrelipase delayed-release
capsules (Creon) in patients with exocrine pancreatic insufficiency due to chronic pancreatitis or
pancreatic surgery. Aliment. Pharmacol. Ther. 2011, 33, 1152-1161.

Whitcomb, D.C.; Lehman, G.A.; Vasileva, G.; Malecka-Panas, E.; Gubergrits, N.; Shen, Y;
Sander-Struckmeier, S.; Caras, S. Pancrelipase delayed-release capsules (CREON) for exocrine
pancreatic insufficiency due to chronic pancreatitis or pancreatic surgery: A double-blind
randomized trial. Am. J. Gastroenterol. 2010, 105, 2276—-2286.

Layer, P.; Kashirskaya, N.; Gubergrits, N. Contribution of pancreatic enzyme replacement therapy
to survival and quality of life in patients with pancreatic exocrine insufficiency. World J.
Gastroenterol. 2019, 25, 2430-2441.

Layer, P.; Keller, J.; Lankisch, P.G. Pancreatic enzyme replacement therapy. Curr. Gastroenterol.
Rep. 2001, 3, 101-108.

Dominguez-Munoz, J.E. Pancreatic enzyme therapy for pancreatic exocrine insufficiency. Curr.
Gastroenterol. Rep. 2007, 9, 116-122.

Trang, T.; Chan, J.; Graham, D.Y. Pancreatic enzyme replacement therapy for pancreatic exocrine
insufficiency in the 21st century. World J. Gastroenterol. 2014, 20, 11467-11485.

Dutta, S.K.; Hlasko, J. Dietary fiber in pancreatic disease: Effect of high fiber diet on fat
malabsorption in pancreatic insufficiency and in vitro study of the interaction of dietary fiber with
pancreatic enzymes. Am. J. Clin. Nutr. 1985, 41, 517-525.

Sarner, M. Treatment of pancreatic exocrine deficiency. World J. Surg. 2003, 27, 1192-1195.

https://encyclopedia.pub/entry/11234 9/10



Pancreatic Enzyme Replacement Therapy | Encyclopedia.pub

33. Guarner, L.; Rodriguez, R.; Guarner, F.; Malagelada, J.R. Fate of oral enzymes in pancreatic
insufficiency. Gut 1993, 34, 708-712.

34. Sander-Struckmeier, S.; Beckmann, K.; Janssen-van Solingen, G.; Pollack, P. Retrospective
analysis to investigate the effect of concomitant use of gastric acid-suppressing drugs on the
efficacy and safety of pancrelipase/pancreatin (CREON(R)) in patients with pancreatic exocrine
insufficiency. Pancreas 2013, 42, 983-989.

35. Toouli, J.; Biankin, A.V.; Oliver, M.R.; Pearce, C.B.; Wilson, J.S.; Wray, N.H. Management of
pancreatic exocrine insufficiency: Australasian Pancreatic Club recommendations. Med. J. Aust.
2010, 193, 461-467.

Retrieved from https://encyclopedia.pub/entry/history/show/26687

https://encyclopedia.pub/entry/11234 10/10



