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Reactive Hepatitis in Dogs
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Abstract: Reactive hepatitis is defined as the response of the liver to different extrahepatic processes. The aim
of this investigation was to study cases of histological confirmed reactive hepatitis and to identify the
associated diseases. Extrahepatic diseases associated with reactive hepatitis in 55 dogs were identified. Liver
parameters were measured in these dogs. Histological changes, like degree and distribution of inflammatory
infiltrates were assessed. The degree of inflammation was mild in 48% (n=26) and moderate in 52% (n=29) of
the 55 cases. The distribution of the inflammatory cells was diffuse or multifocal in 51% (n=28), 47% (n=26) had
infiltration concentrated in the portal area and one dog (2%) had the infiltration in the sinusoid region. The
serum liver parameters showed mild or moderate increases. In this study, reactive hepatitis was associated with
inflammatory and non-inflammatory diseases of the urinary tract, the reproductive system, the gastrointestinal
tract, the cardio-respiratory and the endocrine systems. In addition, systemic inflammation or hematological
disorders of different etiologies were associated with reactive hepatitis. The results of this study confirm that
reactive hepatitis can occur in association with a variety of extrahepatic inflammatory and non-inflammatory
diseases.
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INTRODUCTION investigated at the Clinic for Small Animals, University of

Reactive hepatitis is an inflammatory disorder of the All patients had clinical signs, such as inappetence,
liver induced by an extrahepatic process. The term polyuria/polydipsia, vomiting or diarrhea and elevated
“unspecific reactive hepatitis” was used first in humans liver parameters alanine transaminase (ALT),  cut-off
[1]. By definition, the condition involves a hepatic lesion value 55 U/L; aspartate transaminase (AST), cut-off value
with infiltration of neutrophils in acute cases, or plasma 40 U/L; glutamate dehydrogenase (GLDH), cut-off value
cells and lymphocytes in chronic cases, without evidence 6 U/L; alkaline phosphatase (ALP), cut-off value 150 U/L;
of liver cell necrosis. In contrast, the typical alterations of bile acids, cut-off value 20 µmol/L) [12]. The elevation of
non-reactive hepatitis include necrosis and fibrosis [2-4]. the liver enzymes was described as mild at up to twice the
In veterinary medicine, some investigators have described upper reference limit, moderate between two and three
reactive hepatitis in dogs [5-9]. They have been described times the upper reference limit and severe at more than
reactive hepatitis mainly in cases that show inflammatory three times the upper reference limit.
processes in the gastrointestinal tract or the pancreas.
The aim of this study was to describe the Diagnostic Workup: The diagnostic workup of these
histopathological  alterations in cases of reactive patients included ultrasonography and liver biopsy in
hepatitis. Changes in liver  parameters  were  described  to each case. The biopsies were performed with ultrasound
get information about the degree of liver cell disturbance guidance (42 patients) or during a laparatomy (13 cases).
and, finally, data were collected on the extrahepatic In all cases the dogs were anaesthetized with
diseases present in these cases. levomethadon (L-Polamivet®) and acepromazine

MATERIALS AND METHODS specimens were taken from sonographically abnormal

Between January 2006 and December 2008, 114 dogs biopsy   needle;   SurgiVet).   Each   biopsy   specimen
with histological confirmation of liver disease were was  about  2  mm  thick  and  had  a  length of 1 to  2  cm.

Gottingen. Fifty-five of these dogs had reactive hepatitis.

(Vetranquil®). In every case, three to four biopsy

areas   with   a   tru-cut   biopsy   needle   (VET-Core
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The samples were investigated by a certificated RESULTS
pathologist (Dipl.   ECVP).   For    this    procedure
formalin-fixed     biopsy    blocks  were   stained   with In   this   study,   reactive   hepatitis   was  observed
haematoxylin    and   eosin  (H&E). The histopathological in dogs of different breeds, although terrier and mixed-
diagnosis  was  made  according   to  the breed dogs were found most commonly. There was no sex
recommendations  of  the   Liver   standardization  group association: 29/55 dogs (53%) with the condition were
of the WSAVA and was based on infiltration with male and 26/55 dogs (47%) were female. Reactive hepatitis
neutrophils, plasma cells or lymphocytes in the was found mainly in older dogs. Four/55 dogs (7%) with
parenchyma  or  in  the  portal  areas, without reactive hepatitis were younger than four years, 9/55 dogs
hepatocellular necrosis and fibrosis. Grading of (16%) were aged between four and eight years, 24/55 dogs
inflammatory  hepatic  lesions  was  done  in  accordance (44%) were between eight and 11 years old and finally
with the literature [10]. Associated diseases were 18/55 dogs (33%) were older than 11 years.
diagnosed  by  complete  clinical  investigation,  blood The degree of inflammation was mild in 48% (26/55)
work,  urinalysis,  fecal investigation, ultrasonography and moderate in 52% (29/55) of cases. The distribution of
and x-ray. the inflammatory cells was diffuse or multifocal in 51%

The  associated    diseases    that    were   diagnosed (28/55); 47% (26/55) had infiltration more concentrated in
in these patients were divided into the following the portal area (Figures 1-3) and 1/55 dog (2%) had
categories:  inflammatory  and  non-inflammatory infiltration in the sinusoid region (Table 1).
diseases  of     the     cardiovascular,     the   respiratory, The liver parameters ALT, AST, GLDH, ALP and bile
the    gastrointestinal,   the   urinary   and  the acids were measured. The results showed that 100%
reproductive system and systemic infection or (55/55) of the dogs with reactive hepatitis had elevated
inflammation, haematological disorders and endocrine serum ALT activity, but just 34% (19/55) had a moderate
disorders. to severe elevation. The AST was also elevated in 100%

All procedures used in this study conformed to the (55/55) of the dogs; 27% (15/55) of these dogs had
German “Protection of Animals Act” and were carried out remarkably (moderate to severe) increased activity of this
under the supervision of the Commissioner for “Animal enzyme. Further, GLDH was elevated in 95% (52/55) of the
Welfare”, University of Gottingen. dogs,  with   remarkable   (moderate  to  severe)   elevation

Fig. 1: Photomicrograph of a case of reactive hepatitis. There is a mild infiltration of inflammatory cells, mostly
lymphocytes and plasma cells, around the portal areas. Some signs of degeneration in hepatocytes are visible.
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Fig. 2: Photomicrograph of a case of reactive hepatitis. There is a mild diffuse infiltration of inflammatory cells. Some
signs of degeneration in hepatocytes are visible.

Fig. 3: Photomicrograph of a case of reactive hepatitis. There is a moderate to severe infiltration of inflammatory cells
in the sinusoid.
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Table 1: Distribution of inflammatory cells in the dog’s livers of this study 

Diffuse/ Periportal Sinusoidal

multifocal n 28 n 26 n 1

Neutrophils 18 17 1

Lymphocytes and Plasma cells 10 9

Total No.

Table 2: Incidence of elevated liver parameter. Mild elevation means activity until two times the upper reference value. Moderate elevation means two to three

times the upper reference value and severe elevation means activity higher than three times the upper reference value. Level of significance (p) of the

liver parameter compared to healthy controls

ALT cut off (55 U/L) ASTcut off (40 U/L) GLDH cut off (6 U/L) ALP cut off (150 U/L) bile acids cut off (20 µmol/L)

Normal 0% 0% 5% 49% 84%

Mild 66% 73% 64% 15% 4%

Moderate 10% 16% 9% 7% 8%

Severe 24% 11% 22% 29% 4%

Level of significance P < 0.001 P < 0.01 P < 0.001 P < 0.001 P > 0.05

Table 3: Associated diseases to reactive hepatitis in this study

Urinary Reproductive Gastrointestinal Cardiovascular Respiratory Haematological Systemic infection Endocrine

Inflammatory 26% 20% 2% 9%

Non-inflammatory 15% 6% 9% 9% 7% 15% 5%

in 31% (17/55) of the cases. Of all the patients studied, associated with reactive hepatitis were renal failure (n=5),
51% (28/55) had elevated ALP activity in the serum and renal tumors (n=2) and vesicular tumors (n=1).
36% (20/55) of these dogs had moderate to severe Sixteen of the 55 dogs had a gastrointestinal disorder.
elevation of ALP. Lastly, bile acids showed an increased Pancreatitis was observed in five cases. Other cases
serum concentration in 16% (9/55) of the dogs and 12% involved tumors of the stomach or the intestine (n=4) or
(7/55) had a remarkable increase (more than two times the different inflammatory diseases such as inflammatory
upper reference limit) in bile acid concentration in the bowel disease (n=2) or infections of the intestine (n=5).
serum (Table 2). The most frequent infectious agents observed were

The associated diseases were classified according to Clostridium perfringens, Escherichia coli and yeasts. 
the organ systems involved. Disorders of the urinary and Cardiovascular   and   respiratory   diseases  were
reproductive systems were associated most commonly also  associated with reactive hepatitis. In our study,
with reactive hepatitis in this study, involving 47% of the 10/55 dogs had a problem  in  one  of  these  systems.
cases (26/55). In addition, 29% (16/55) of the dogs had a Four  patients  had  cardiac  insufficiency   of  NYHA
disorder of the gastrointestinal system. Disorders of the (New York Heart Association) degree II–V and one case
cardiovascular and respiratory systems were found in an obstruction of the vena cava induced  by  a  tumor.
18% (10/55) of cases, 15% (8/55) of the dogs in this study Five patients had a respiratory disorder. Three of them
had a hematological disorder and 9% (5/55) systemic had lung tumors, in one case lung fibrosis was diagnosed
infection or inflammation. Finally, 5% of the dogs in this and chronic pneumonia was found in another dog. 
study had an endocrine disorder. A sum of more than Eight of the 55 dogs had a hematological disorder in
100% was obtained because of the presence of more than combination with reactive hepatitis. The most common
one diagnosis in several cases (Table 3). disorders were malignant lymphoma (n=4) and

In detail, 26/55 dogs in this study had a problem of hemangiosarcoma of the spleen (n=3). One dog had
the urinary tract or the reproductive system. Endometritis hemolytic anemia.
was diagnosed in 13 bitches; other conditions in the The primary diagnoses in the five dogs with a
female reproductive system included ovarian tumors systemic inflammatory disease were sepsis, leishmaniasis,
(n=2). In male dogs, prostatitis (n=3) was associated with ehrlichiosis, anaplasmosis and systemic lupus
reactive hepatitis. Disorders of the urinary tract erythematosus.
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Finally, 3/55 dogs had an endocrine disease In this study, reactive hepatitis was found to be
combined with reactive hepatitis; two cases of diabetes
mellitus and one case of hypothyroidism were in this
group.

DISCUSSION

Although reactive hepatitis is one of the most
common forms of hepatopathy, only a few detailed reports
of this disorder exist [2, 6, 11]. All these authors describe
reactive hepatitis as an unspecific reaction of the liver on
extra hepatic inflammation mainly in the splanchnic area
with inflammatory cell infiltration in the liver parenchyma
as typical histopathological alteration. The results of this
study showed that other organ systems outside the
splanchnic system and that non-inflammatory disease
could also be associated with reactive hepatitis.

The degree of inflammation was mild to  moderate
and  the  distribution  of the inflammatory infiltration in
the liver was diffuse or periportal. This is comparable to
that reported by other investigators [3]. They also
described slight to moderate infiltrates of neutrophils  in
acute cases and plasma cells and lymphocytes in chronic
cases. The distribution of inflammatory cells is periportal
or parenchymal, which can be confirmed in our study.

The dogs with reactive hepatitis in this study had
mainly mild to moderate elevations of liver  parameters.
We measure the liver enzymes ALT, AST and GLDH
routinely to obtain information about the integrity of liver
cells and the degree of cell destruction. Furthermore, ALP
is used as a marker of cholestasis and bile acids are used
to give evidence of hepatic function.

The elevation of the enzymes ALT, AST and GLDH
is classified as mild until twice the upper reference limit is
reached, moderate up to three times the upper reference
limit and severe when it is more than three times the upper
reference limit [12]. Because the degree of liver cell
destruction correlates with the elevation of the liver
enzymes [13] the results of this study showed that liver
cell  destruction   is  not  severe  in  reactive  hepatitis.
The same observation could be made for ALP; this
enzyme was not or only mildly elevated in 64% of the
dogs in this study. Given that ALP is a marker for
cholestasis, we can conclude that reactive hepatitis is not
associated with cholestasis in many cases. This is
plausible because disturbance of the architecture of the
organ, which may cause cholestasis, fails to occur in
many cases of reactive hepatitis. Finally, bile acids were
elevated in fewer than 20% of cases, which shows that
liver function was not impaired in most of the cases of
reactive hepatitis investigated.

associated with disorders of many other organs apart from
the liver. Gastrointestinal diseases and heart failure are
discussed in the literature as the main causes of reactive
hepatitis [8, 14]. In this investigation, diseases of the
urinary and reproductive system, especially endometritis,
were associated more frequently with reactive hepatitis
than disorders of the gastrointestinal system and heart
failure. The reasons for this observation are not
absolutely clear. One point could be that laboratory
examination is undertaken regularly in cases of
endometritis, when elevated liver parameters may be
found. In contrast, laboratory examination will not be
performed in every case of gastrointestinal disease,
especially in acute cases, or in patients with heart failure.

Most cases in this study that were associated with
reactive hepatitis were cases of inflammation or neoplasia.
The most obvious causal mechanism for reactive hepatitis
in patients with inflammation and tumors is activation of
the mononuclear phagocytic system in the liver. Different
inflammatory mediators, such as lipopolysaccharide (LPS),
released in cases of infection can activate  Kupffer  cells
in the liver parenchyma. A consequence of this activation
is the release of proinflammatory cytokines, such as
Interleukin-1 (IL-1), Interleukin-6 (IL-6) and Tumor
Necrosis Factor-  (TNF- ), that induce leukocyte
migration and therefore reactive hepatitis [15, 16].

In this study, about 20% of the dogs with reactive
hepatitis had a primary problem in the heart, mainly
cardiac  insufficiency,  or  in  the  respiratory system.
Other investigators [5, 9, 15, 17] have also observed
reactive  hepatitis  in  patients  with  cardiac  diseases.
One possible mechanism  for  this  phenomenon   could
be  hypoxia. Heart diseases, especially those of the right
heart, can induce blood stasis in the sinusoids of  the
liver, which induces microthrombosis and results in a
decreased oxygen supply to the hepatocytes. In contrast,
respiratory diseases can  induce  hypoxia  directly. In
such cases energy metabolism in the hepatocytes
changes from aerobic glycolysis to anaerobic glycolysis,
which results in impaired transportation of electrolytes
across the cell membrane, water accumulation, cell
degeneration and finally cell death. This can induce
leukocyte invasion and reactive hepatitis [16].

The third group of diseases that induced reactive
hepatitis in this study was composed of endocrine
disorders, mainly diabetes mellitus. Other investigator
also found reactive hepatitis in patients with endocrine
disorders [5, 16, 18, 19]. The possible mechanism in these
cases could be the accumulation of glycogen and lipids,
which may induce cell degeneration with secondary
infiltration of inflammatory cells.
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In conclusion, the results of our study showed that 7. Teske, E., 1992. Fine Needle Aspiration Biopsy of the
disorders of different organs inside and also outside the Liver, a new tool in the diagnosis of liver disease.
splanchnic system could be associated with reactive Tijdschrift vor Diergeneeskunde, 117: 13-14.
hepatitis in dogs. Inflammatory and neoplastic disorders 8. Rothuizen, J. and H.P. Meyer, 2000. History, Physical
but also  non-inflammatory  diseases  were  seen in Examination and signs of Liver  Diseases.  Textbook
association with reactive hepatitis. of    Veterinary     Internal     Medicine.   5  edition,

However, not every potential cause of reactive pp: 1272-1277, Saunders Philadelphia.
hepatitis induces a reaction in the liver parenchyma. It is 9. Meyer, D.J. and C.D. Twedt, 2000. Effect of
possible that the degree of activation of Kupffer cells in Extrahepatic Disease on the Liver.Kirks Current
cases of inflammation  and  neoplasia,  the  degree of Veterinary Therapy. 14  edition, pp: 668-677, Elsevier,
hypoxia in heart failure, or the degree of metabolite Philadelphia.
accumulation  in  endocrine  disorders  could determine 10. Stalker, M.J. and M.A. Hayes, 2007.  Liver  and biliary
the presence of hepatitis. Further investigation of the system. Jubb, Kennedy and Palmer´s pathology of
pathophysiology of reactive hepatitis is necessary to domestic animals. 5  edition, pp 297-388, Elsevier,
discover the exact mechanism underlying these Edinburgh.
phenomena. 11. Center, S.A., 1996. Pathophysiology of  Liver
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