
 The exocrine pancreatic insufficiency (EPI) in car-

nivores represents a syndrome characterized by the 

poor synthesis and/or secretion of digestive enzymes 

with acinar origin. The lack of pancreatic enzymes 

leads to the development of the maldigestion and 

malabsorption syndromes, responsible for most of the 

clinical signs of EPI. It is specified that the clinical 

signs appear only when approximately 85-90% of the 

exocrine pancreatic tissue have been destroyed and its 

capacity to secrete enzymes has been lost, conse-

quently. The main clinical signs observed include: ma-

ssive weight loss despite a normal or even increased 

appetite and voluminous stools with soft and greasy 

consistency (steatorrhea). The diagnosis based pre-

dominantly or exclusively on the anamnesis and clini-

cal signs is hard to establish, especially in cats, there-

fore in order to perform a correct differentiated diag-

nosis and to confirm it, a series of paraclinical exams 

are required. While the usual laboratory exams and 

imaging tests such as radiography or ultrasonography 

may indicate some on-going pathological process, the 

results are most of the time inconclusive and non-

specific. Therefore, the worldwide recommended gol-

den standard test for the diagnosis of EPI has been, for 

a while now, the assay for trypsin-like immunoreacti-

vity (TLI) in serum, with variations depending on the 

species, respectively, c-TLI (canine trypsin-like immu-

noreactivity) and f-TLI (feline trypsin-like immunore-

activity), that has proved to be extremely sensitive 

and specific for the diagnosis of EPI in both dogs and 

cats. Recently, because of the fact that this radio-

immunoassay test cannot be performed by all labora-

tories, a need has emerged for a faster diagnosis me-

thod, less expensive and easier to access by the small 

veterinary practices. Therefore, in the last few years, a 

new test for the diagnosis of EPI, respectively, the 

pancreatic elastase concentration from faeces, has 

been developed, validated and used, only in dogs. It is 

considered that this ELISA test has high sensitivity 

and low specificity, the confirmation test with high 

 Insuficiența pancreatică exocrină (IPE) la carni-

vore reprezintă un sindrom caracterizat de sinteza și/ 

sau secreția deficitară a enzimelor digestive cu origine 

acinară. Lipsa enzimelor pancreatice duce la dezvol-

tarea sindroamelor de maldigestie și malabsorbție, 

responsabile pentru majoritatea semnelor clinice ale 

IPE. Se precizează că semnele clinice apar doar atunci 

când aproximativ 85-90% din țesutul pancreatic exo-

crin a fost distrus, cu afectarea consecutivă a capaci-

tății sale secretorii. Principalele semne clinice includ: 

pierderea masivă în greutate, în ciuda prezenței unui 

apetit normal sau chiar crescut, scaune voluminoase 

cu consistență moale și aspect grăsos (steatoree). 

Diagnosticul bazat preponderent sau exclusiv pe a-

namneză și semne clinice este greu de stabilit, mai 

ales în cazul felinelor, prin urmare, pentru un diagnos-

tic diferențial corect și pentru confirmarea acestuia, 

este necesară o serie de examene paraclinice. 

 În timp ce testele uzuale de laborator și imagistică 

(radiografia sau ecografia) pot indica prezența unui 

proces patologic, rezultatele sunt, de cele mai multe 

ori, neconcludente și nespecifice. Prin urmare, testul 

standard recomandat la nivel mondial pentru diagnos-

ticul IPE este testul serologic trypsin-like immunore-

activity (TLI), cu variații în funcție de specie, respec-

tiv, c-TLI (trypsin-like immunoreactivity canin) și f-TLI 

(trypsin-like immunoreactivity felin), care s-a dovedit 

a fi extrem de sensibil și specific pentru diagnosticul de 

IPE atât la câine, cât și la pisică. Recent, datorită fap-

tului că acest test radioimunologic nu poate fi efectuat 

de către toate laboratoarele, a apărut necesitatea in-

troducerii unei metode rapide de diagnostic mai puțin 

costisitoare și accesibilă pentru micile praxisuri. Prin 

urmare, în ultimii ani, a fost dezvoltat, validat și utili-

zat un nou test pentru diagnosticul IPE, respectiv con-

centrația de elastază pancreatică din fecale, doar la 

canide. Se consideră că acest test ELISA are sensibili-

tate ridicată și specificitate scăzută, testul de confir-

mare cu acuratețe ridicată fiind testul TLI. De aseme-

nea, pot fi necesare și recomandate alte teste comple-

mentare, cum ar fi concentrația serică a vitaminei B  12

și a acidului folic, profilul hepatic și renal, concentrația 

serică a lipazei specifică pancreatică canină/felină - 

teste calitative și cantitative, și altele în funcție de pa-

KEY POINTS IN THE CLINICAL AND PARACLINICAL EVALUATION 

OF EXOCRINE PANCREATIC INSUFFICIENCY IN CARNIVORES: REVIEW

PUNCTE CHEIE ÎN EVALUAREA CLINICĂ ȘI PARACLINICĂ 

A IPE (INSUFICIENȚEI PANCREATICE EXOCRINE) LA CARNIVORE: RECENZIE

1),*)Simona CĂLIN (NICOLAE) , 
1)M.D. CODREANU

1) University of Agronomic Sciences and Veterinary Medicine, 

    Faculty of Veterinary Medicine, Bucharest, Romania

*) Corresponding author: simona.calin93@yahoo.com

82                                                                                                                                                                 Rev Rom Med Vet (2019) 29 | 4: 82-86

ISSN: 1220-3173;  E-ISSN: 2457-7618 



The exocrine pancreatic insufficiency (EPI) repre-

sents a pathological entity characterized by the ab-

sence or the inadequate synthesis and/or secretion of 

the digestive enzymes by the exocrine pancreas spe-

cialized cells – the acinar cells. The reduced quantity or 

the absence of the pancreatic digestive enzymes in the 

small intestine, in most cases, leads to the maldiges-

tion syndrome, closely followed by the malabsorption 

syndrome as well. The characteristic clinical signs in-

clude: weight loss associated with polyphagia, volumi-

nous and loose faeces, with traces of undigested food, 

especially fats – steatorrhea (9, 11, 13).

DETERMINANTS 

AND PREDISPOSING FACTORS 

OF EXOCRINE PANCREATIC INSUFFICIENCY

The main pathological processes that are known to 

lead to EPI in carnivores are: pancreatic acinar atrophy, 

chronic pancreatitis and pancreatic neoplasia. Pancrea-

tic acinar atrophy (PAA) represents, as mentioned in 

the speciality literature, the most frequent cause of EPI 

in dogs, some breeds being genetically predisposed 

(German Shepherds, Collies, Eurasiers and others). 

Unlike dogs, but very similar to humans, in cats, the 

most frequent cause of EPI is represented by the chro-

nic pancreatitis. Pancreatic acinar atrophy, the most 

common cause of EPI in dogs, has been reported in a 

very small number of cats with EPI in literature, but 

may be underdiagnosed in young cats (7, 9). 

Both acinar atrophy and chronic pancreatitis are 

morbid entities that result in the destruction and, 

therefore, the absence of pancreatic acinar cells. The 

impressive functional reserve of the pancreatic tissue is 

well known, therefore the speciality literature mentions 

that it has been estimated that over 90% of the func-

tional capacity of the exocrine pancreas must be lost 

before the clinical signs develop (6). On the other hand, 

in the case of obstruction (neoplasia) or deficiency of 

enteropeptidase, the patients present a normal pro-

duction of pancreatic enzymes, the functional integrity 

of the acinar cells not being affected in any way in this 

case. This patients present similar symptoms and, 

therefore, can also be classified as EPI patients, despite 

the fact that the enzymes production is normal. Other 

rare causes of EPI in carnivores might include pancrea-

tic duct obstruction, congenital aplasia or hypoplasia 

(6, 7, 9).

As concerning other predisposing factors such as 

breed, age, sex among others, the disease can occur in 

any canine or feline breed, although it is well known 

that the genetically predisposed breeds are: German 

Shepherds, Roughcoated Collies and Eurasiers. Regar-

ding the age of onset, when the cause of EPI is the PAA, 

the patients are typically young adults (less than 2-3 

years of age), on the other hand when the main cause 

of EPI is the chronic pancreatitis, the animals can have 

any age, but are often middle aged adults or even older. 

Also the sex of the animals does not seem to influence 

in any way the occurrence of the disease (1, 13).

COMMON CLINICAL SIGNS 

OF EXOCRINE PANCREATIC INSUFFICIENCY

The most common clinical signs include: significant 

weight loss associated with increased food intake, diar-

rhoea or faeces with traces of poorly or not digested 

food – especially fats, which leads to steatorrhea, the 

accuracy being the TLI assay. Also, other complemen-

tary tests may be required, such as vitamin B  and fo-12

lic acid serum concentrations, hepatic and renal pro-

file, canine/feline pancreatic specific lipase serum con-

centration – qualitative and quantitative tests, and o-

thers depending on the patient and the associated pa-

thological processes suspected. This paper makes a 

synthetic analysis of the main paraclinical exams that 

are useful in the active screening of the exocrine 

pancreatic insufficiency in carnivores, highlighting, at 

the same time, the most effective of them, in direct 

correlation with the most recent clinical studies in the 

veterinary internal medicine field.
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cient și procesele patologice asociate suspectate.

 Prezenta lucrare realizează o analiză sintetică asu-

pra principalelor examene paraclinice utile în scree-

ning-ul activ al insuficienței pancreatice exocrine la 

carnivore, cu evidențierea, totodată, a celor mai efici-

ente dintre acestea, în directă corelație cu cele mai re-

cente studii clinice în domeniul medicinii interne vete-

rinare.

Cuvinte cheie: insuficiență pancreatică exocrină, 

test TLI, elastaza pancreatică, 

carnivore
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hair coat on the anal region in most cases present a 

poor condition. All these classical EPI symptoms are 

predominantly attributed to the maldigestion and mal-

absorption syndromes. In dogs, the clinical picture 

tends to be clearer than that present in cats. In cats, in 

the most recent studies (13), the most common clinical 

sign of EPI was weight loss, which was present in 91% 

of cats, this finding being similar to what has been re-

ported in dogs with EPI (1). Diarrhoea was present in 

only 62% of cats, which is much lower than what has 

been reported in dogs with EPI, respectively 95% in 1 

study (1). Other clinical signs reported included: poor 

hair coat in 50% of the cats, increased appetite in 42%, 

anorexia in 42%, lethargy 40% and vomiting in 19%. 

Only 32% of the cases presented a combination of 

weight loss, unformed faeces and increased appetite. 

Overall, the clinical presentation of EPI in cats in the 

most recent studies did not closely resemble the typical 

presentation seen in dogs and, therefore, many cases 

might escape diagnosis (1, 13). In order to prevent 

that, EPI should be taken into consideration for the 

differential diagnosis in cats with severe weight loss, 

even if the other classic clinical signs are not present. 

Other unusual symptoms such as anorexia, vomiting, 

lethargy or hair loss can occur in some patients and 

are, in almost all cases, due to the development of con-

current pathological entities. 

THE DIAGNOSIS 

OF EXOCRINE PANCREATIC INSUFFICIENCY

The diagnosis of EPI is mainly based on: anamne-

sis, clinical signs, paraclinical exams and is, in most ca-

ses, confirmed by the pancreatic function tests. A clear 

diagnosis of EPI is difficult to be established only based 

on the clinical signs and anamnesis, especially in cats. 

Although the clinical signs may be compatible and con-

sistent with the EPI diagnosis assumption, they are not 

pathognomonic, being non-specific for this disease on-

ly. Differential diagnosis should take into consideration 

morbid entities such as: inflammatory bowel disease 

(IBD), other chronic intestinal disorders, chronic renal 

failure, hyperthyroidism, hepatic disease or even neo-

plastic disease.

Regarding the usual paraclinical exams, the com-

plete blood count does not show important variations of 

the haematological parameters, neutrophilia being the 

only sign in some cases; biochemistry routine analyses 

might show nonspecific increased enzymatic activity of 

the hepatic enzymes (alanine aminotransferase, as-

partate aminotransferase and alkaline phosphatase) in 

some patients. In some cases, due to the massive de-

struction of the pancreatic tissue, diabetes mellitus 

may occur as concurrent morbid entity due to the loss 

of islet cells along with the acinar cells, therefore in-

creased serum glucose levels may be observed in these 

patients. Diabetes occurs only when EPI is caused by 

chronic pancreatitis and never occurs in patients with 

EPI due to pancreatic acinar atrophy. In most patients a 

significant decrease of the serum cobalamin concentra-

tion is present. Like in the routine blood test, the results 

of the imaging studies are also inconclusive and non-

specific.Abdominal ultrasonography or radiography can 

prove useful in neoplasia, obstruction or the rare cases 

of congenital aplasia or hypoplasia, but in most cases 

the results tend to be nonspecific and insufficient alone 

for the diagnosis of EPI. The EKG exam in most cases is 

normal, without any sign of on-going pathological pro-

cess (4). Usual complete blood count, biochemical pa-

rameters and imaging exams proved to be extremely 

useful in both physiological and pathological stages, 

providing the key tools for a correct and accurate diffe-

rential diagnosis (2, 3, 10, 14).

The histopathological exams have also proved to be 

inconclusive for EPI. Although a pancreatic biopsy may 

show signs of atrophy, fibrosis, or even lack of acinar 

tissue or zymogen granules within the acinar cells, in 

most cases some acinar tissue remains and the functio-

nal reserve of the exocrine pancreas cannot be estima-

ted from the amount of acinar tissue observed histolo-

gically (8). 

Some recent studies (6) show that the serum cho-

lesterol concentration in canine patients with EPI were 

significantly lower compared to the healthy individuals 

from a control group, even if they were treated with en-

zyme supplementation. Similar results were obtained 

in the same study while measuring and comparing the 

triglycerides concentration in patients with EPI and in 

healthy patients – the serum TG concentration was 

significantly lower in patients with EPI. The same study 

concluded the fact that that untreated dogs with EPI 

have dyslipidaemia as well as disproportionate levels of 

HDL (fraction 10) and VLDL (fraction 3) composed of 

significantly lower VLDL and HDL levels compared to 

healthy control dogs (6). 

Another blood biochemistry parameter that suffers 

major changes in EPI patients is the serum cobalamin 

concentration. This parameter is expected to suffer an 

important decrease in EPI patients as a consequence of 

the fact that the exocrine pancreas represents the main 

source of intrinsic factor especially in cats. 

Recent studies (13) have shown that cats with hy-
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pocobalaminemia were found to have significantly lo-

wer serum fTLI concentrations compared to cats with 

normal serum cobalamin concentrations. Because se-

rum fTLI concentrations reflect the functional capacity 

of the exocrine pancreas, this observation suggests 

that normocobalaminemic cats with EPI have milder or 

early stage disease and thus might not have had e-

nough time to develop hypocobalaminemia (13). As for 

the serum cobalamin levels in dogs with EPI, several 

studies (1, 5) have shown that hypocobalaminemia 

associated with certain gastrointestinal diseases 

proved to be a negative prognostic factor, severe hypo-

cobalaminemia in dogs with EPI being often associated 

with a shorter rate of survival (1, 5). 

Trypsin-like immunoreactivity (TLI) test, with its 

two variations, cTLI (canine trypsin-like immunoreacti-

vity) and, respectively, fTLI (feline trypsin-like immu-

noreactivity) has been established and it is still con-

sidered today to be the gold standard for the diagnosis 

of certainty for EPI (8). This type of radioimmunoassay 

(RIA) has proved to be the most sensitive and specific 

blood test for EPI diagnosis (11, 12). cTLI and fTLI re-

sults are not affected by other pathologies such as 

various intestinal diseases, or even by the supplemen-

tation of the food with pancreatic enzymes extract 

(powder, tablets or raw pancreas). TLI represents an 

organ marker, reflecting the serum level of trypsino-

gen, therefore the quantity of trypsinogen released by 

the exocrine pancreas. Trypsinogen and trypsin have a 

very similar structure, therefore the TLI test can detect 

both, hence the “trypsin like” name. The normal refe-

rence range for cTLI is between 5 and 35 ng/mL, where 

a value bellow 2.5 ng/mL is considered to indicate a 

certainty diagnosis of EPI, a value between 2.5 and 5.7 

ng/mL represents suspicion of EPI, retesting being 

strongly recommended in this case, and a value over 

5.7 ng/mL invalidates the suspicion of EPI. As concer-

ning the reference range for fTLI, it is known that the 

normal values of this parameter are found between 

12.0 and 82.0 ng/mL, a value under 8.0 ng/mL con-

firms the diagnosis of EPI, a value between 8.0 and 

12.0 ng/mL represents suspicion of EPI, while a value 

over 12.0 ng/mL rules out a potential diagnosis of EPI 

in cats. 

It is important to outline the fact that the lack of 

pancreatic enzymes does not necessarily lead in all ca-

ses to the development of clinical signs, because of the 

functional compensation of other enzymes in the diges-

tion process. Rare cases were also reported of subclini-

cal EPI, especially in German shepherd dogs, where the 

clinical signs were subtle or even non-existent, but the 

value of the cTLI was below the lower limit of the refe-

rence range, respectively, 2.5 ng/mL.

Recently, because of the fact that this radioimmu-

noassay test cannot be performed by all laboratories, a 

need has emerged for an alternative diagnosis method 

that would be faster, less expensive and easier to ac-

cess by the small veterinary practices. Therefore, in the 

last few years, a new test for the diagnosis of EPI, res-

pectively, the faecal pancreatic elastase concentration, 

has been developed, validated and used, but only in ca-

nine patients. The test is performed by using the en-

zyme-linked immunoabsorbent assay (ELISA) me-

thod, rapid assessment tests being also available on 

the market (e.g. ScheBo Pancreas Elastase1 Quick Ca-

nine). This ELISA test presents high sensitivity but has 

low specificity for EPI. While a value higher that 20 

mcg/g can eliminate the suspicion of EPI, a value be-

llow 10 mcg/g cannot alone confirm an EPI diagnosis, 

further tests such as cTLI being strongly recommen-

ded. Some healthy dogs or dogs with chronic small-in-

testinal disease may present a decreased faecal elas-

tase concentration, making this test much less reliable 

than serum TLI concentration. Some authors (8) re-

peatedly stated in their research the fact that a diagno-

sis of EPI based on a decreased faecal elastase concen-

tration should always be confirmed by other diagnostic 

means, such as measurement of serum cTLI concen-

tration, repeated measurement of faecal elastase con-

centration on at least 3 faecal samples or a treatment 

trial with pancreatic enzymes, before a definitive diag-

nosis is made (8). 

THE TREATMENT AND PROGNOSIS 

OF EXOCRINE PANCREATIC INSUFFICIENCY

With respect to the treatment and prognosis, most 

patients respond very well to the enzymes supplemen-

tation therapy, recovery being rare, but a good quality 

of life proved to be an achievable goal in these patients 

with the appropriate management and monitoring. As 

long as they follow a special diet, with low fats and 

insoluble fibres and a high degree of digestibility, of 

course, along with the lifelong supplementation with 

enzymes, they usually gain weight fast and can even 

have a normal life span.

In conclusion, EPI represents a pathological entity 

with a frequent occurrence rate in carnivores that in the 

past has been thought to have a sporadic incidence due 

to the lack of diagnosis means that made difficult a cor-

rect differential diagnosis. 

Therefore, the paraclinical exams are the key in the 
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correct diagnosis of this disease, while some stren-

gthen the suspicion, such as routine blood tests that in-

dicate subtle changes (increased hepatic enzymes acti-

vity, dyslipidemia, hypocobalaminemia etc.), other pa-

raclinical exams come to confirm with certainty the di-

agnosis of EPI (cTLI, fTLI and, in some cases, faecal 

pancreatic elastase test). 

The development of new paraclinical exams proves 

to be extremely useful in the rapid and efficient diagno-

sis of many diseases with non-specific clinical picture, 

such as EPI, and contribute to the efforts of increasing 

the rate of survival in this patients, as a prompt diagno-

sis allows the clinician to quickly establish an adequate 

therapeutic protocol, which gives the patient more 

chances to lead a normal life, even if the recovery, in 

this cases, is extremely rare. 
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