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Case description
A 3-year-old female neutered domestic shorthair cat 
was presented to the emergency service as a referral for 
2 weeks of inappetence and weight loss. One week earlier 
the cat was presented to the local veterinarian for inappe-
tence, vomiting and 600 g weight loss. Haematology was 
unremarkable. Biochemistry revealed mildly increased 
alanine transaminase (ALT) (131 U/l; reference interval 
[RI] 12–130) and alkaline phosphatase (ALP) (256 U/l; 
RI 14–111). The cat was treated with intravenous (IV) 
fluids, amoxicillin–clavulanic acid, gabapentin, maro-
pitant, mirtazapine and buprenorphine, and was dis-
charged after 24 h. Five days later, inappetence continued 
and the cat was administered diazepam IV and dexa-
methasone subcutaneously to stimulate appetite. The 
cat then presented 1 day later for persistent inappetence 
and was treated with sucralfate before being transferred 
to the emergency service. The cat had no known history 
of access to toxins or foreign bodies.

Physical examination at referral revealed that the cat 
was quiet, alert and responsive, had pale-pink mucous 
membranes, tachycardia (200 beats/min), tachypnoea 
(60 breaths/min) and a body condition score (BCS) of 
3/9. Packed cell volume (PCV) was 18% with a total 
protein of 66 g/l. Haematology showed a normocytic 
normochromic moderately regenerative anaemia with 
a haematocrit of 0.15 l/l (RI 0.25–0.48), an absolute 
reticulocyte count of 102 ×109/l (RI 3–50) and moderate 
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Abstract
Case summary A 3-year-old female neutered domestic shorthair cat was presented for vomiting, inappetence and 
weight loss. The cat developed moderately regenerative anaemia, moderately increased alanine transaminase and 
alkaline phosphatase activities, hyperbilirubinaemia and prolonged activated partial thromboplastin time. Abdominal 
ultrasound identified gastric wall thickening and changes suggestive of pancreatitis. Gastroduodenoscopy 
identified a metal screw nut in the pylorus, which was removed with rat tooth forceps. Metal analysis and serum 
zinc concentration using leftover serum collected at admission were performed after screw nut removal. Serum 
zinc concentration was markedly elevated, confirming a diagnosis of zinc toxicosis. Metal analysis of the screw nut 
showed that the major metal component was zinc. The cat recovered after screw nut removal and supportive care. 
Clinical signs resolved and the serum zinc concentration reduced significantly after screw nut removal.
Relevance and novel information Reports of zinc toxicosis in cats are scarce, possibly due to the more discriminating 
eating habits of this species. To our knowledge, this is the first report of zinc toxicosis causing haemolytic anaemia, 
liver enzyme activity increases, gastrointestinal signs and pancreatitis in a cat associated with ingestion of a zinc-
containing metal object.
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neutrophilia of 20.8 × 109/l (RI 2–13). Differential 
diagnoses for anaemia included haemolysis or haemor-
rhage. Biochemistry showed moderately increased ALT 
(249 U/l; RI <60) and ALP activity (277 U/l; RI <50), 
mild hyperbilirubinemia (10.6 µmol/l; RI 2.5–3.5) and 
mild hypercholesterolaemia (6 mmol/l; RI 1.9–3.9). 
Point-of-care feline leukaemia virus antigen and feline 
immunodeficiency virus antibody tests were negative. 
The activated partial thromboplastin time (APTT) was 
mildly prolonged at 132.0 s (RI 65–119) and prothrom-
bin time (PT) was within the RI at 19.0 s (RI 15–22). 
Abdominal ultrasound identified diffuse concentric 
submucosal thickening of the gastric wall (wall thick-
ness 0.3 cm; Figure 1) and a hypoechoic pancreas with a 
mild increase in peripancreatic peritoneal echogenicity 
(Figure 2). Ultrasonographic findings were suggestive of 
an intramural gastropathy and pancreatitis. Samples were 
sent for haemotropic mycoplasma PCR (Mycoplasma 
haemofelis, Candidatus Mycoplasma haemominutum and 

Candidatus Mycoplasma turicensis), faecal PCR (feline 
coronavirus, Tritrichomonas foetus, Cryptosporidium 
species, panleukopenia virus, Clostridium perfringens, 
Giardia species, Salmonella species, Toxoplasma gondii, 
Campylobacter jejunia and Campylobacter coli) and faecal 
flotation to investigate possible causes of the regenerative 
anaemia and gastrointestinal signs. The cat was treated 
with esomeprazole (1 mg/kg IV q12h) and vitamin K1 
(3.8 mg/kg PO q12h). PCV decreased to 12% over 8 h 
with a total protein of 68 g/l, and the cat received a 45 ml 
type A fresh whole-blood transfusion, after blood 
typing. The next day, PCV was 20% and the cat was eat-
ing. The cat was discharged with omeprazole (1.9 mg/kg 
PO q12h), sucralfate (0.1 g/kg PO q8h), marbofloxacin 
(4.8 mg/kg PO q24h) and vitamin K1 (3.8 mg/kg PO 
q12h) while test results were pending. Further diagnostic 
tests, including abdominal radiographs and endoscopy, 
were declined due to financial constraints.

Two days later, the cat presented for recurrent 
inappetence. Haematology revealed a non-regenerative 
anaemia with a haematocrit of 0.17 l/l and a mild 
neutrophilia (15.3 ×109/l). Gastroduodenoscopy was 
performed under general anaesthesia to investigate a 
possible gastrointestinal cause of inappetence, weight 
loss and anaemia. A non-obstructive metal object (the 
nut of a cam lock screw used in flat-packed household 
furniture) was found in the pylorus and was removed 
with rat tooth forceps (Figures 3 and 4). Re-inspection 
of the pyloric region identified a minor erosion (Figure 5). 
The rest of the stomach, oesophagus and duodenum 
were unremarkable. An oesophageal feeding tube 
was placed and treatment included IV fluid therapy, 
omeprazole, vitamin K1, sucralfate, marbofloxacin, 
mirtazapine (1.4 mg/kg PO q72h) and maropitant 
(1.5 mg/kg PO q24h). 

Figure 1 Diffuse concentrical submucosal thickening of the 
gastric wall as shown on abdominal ultrasound

Figure 2 A hypoechoic pancreas with a mild increase 
in peripancreatic peritoneal echogenicity as shown on 
abdominal ultrasound

Figure 3 The metal screw nut was identified at the pylorus 
during endoscopy
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Two days later, PCV was 20% with a total protein of 
60 g/l. The cat started eating consistently and the feeding 
tube was removed after 6 days. Haemotropic mycoplasma 
PCR, faecal flotation and PCR were negative. The cat was 
discharged with mirtazapine only and the rest of the 
medications were discontinued. Body weight at dis-
charge was 2.4 kg. After screw nut removal, metal analy-
sis and serum zinc concentration using leftover serum 
collected at admission were performed. Serum zinc con-
centration, available 25 days later, showed a markedly 

elevated concentration at 448 µmol/l (RI 7.65–16.8), 
confirming zinc toxicosis. Metal analysis of the screw nut 
by inductively coupled plasma mass spectrometry 
(ICPMS) (Table 1) showed it was mainly composed of 
zinc. High levels of aluminium, copper, iron and nickel 
and a very low level of lead and cadmium were detected.

Seven weeks later, the cat was clinically well with a 
normal appetite. Examination revealed a body weight 
of 3.2 kg (800 g gain) and a BCS of 5/9. Haematology 
was unremarkable (haematocrit 0.30 l/l). Biochemistry 
was unremarkable: ALT, ALP and total bilirubin were all 
within the RIs. APTT (95 s) and PT (18 s) were within the 
RIs. Abdominal ultrasound was unremarkable. Repeat 
serum zinc concentration was 42.4 µmol/l.

Discussion
Zinc toxicosis in cats is uncommon.1 The true toxic dose 
for metallic zinc in cats has not been established.1 Normal 
serum zinc concentrations range between 0.50 and 1.10 
ppm (7.65–16.8 µmol/l) in cats.1 Most cases of confirmed 

Figure 4 The metal screw nut was removed with a small 
amount of gastric material (food)

Figure 5 Re-inspection of pyloric region identified a minor 
erosion

Table 1 Inductively coupled plasma mass spectrometry 
metal analysis of the screw nut (weight 1.340 g)

Metal Concentration 
(µg/g screw nut)

Composition  
(%)

Zinc 66 250.835 82.191
Aluminium 27 35.596 11.664
Copper 63 13.313 4.362
Phosphorus 31 3.445 1.129
Iron 57 0.605 0.198
Sodium 23 0.444 0.146
Cadmium 111 0.202 0.066
Nickel 60 0.177 0.058
Lead 206 0.135 0.044
Lead 208 0.135 0.044
Lead 207 0.133 0.044
Potassium 39 0.090 0.030
Selenium 82 0.031 0.010
Cobalt 59 0.012 0.004
Magnesium 24 0.011 0.004
Chromium 52 0.007 0.002
Titanium 47 0.004 0.001
Manganese 55 0.004 0.001
Zirconium 90 0.003 0.001
Gold 197 0.002 0.001
Vanadium 51 0.001 0.0003
Silver 197 0.001 0.0003
Silicon 28 ND ND
Mercury 202 ND ND
Sulfur 32 ND ND
Calcium 43 ND ND
Arsenic 75 ND ND
Strontium 88 ND ND
Barium 138 ND ND

ND = below the limit of detection
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zinc toxicity have serum zinc levels exceeding 5 ppm 
(76.5 µmol/l).1 In the case reported here, the cat 
had a markedly increased serum zinc concentration of 
448 µmol/l, accompanied by clinical signs of inappe-
tence, vomiting and a regenerative anaemia. These find-
ings were compatible with a diagnosis of zinc toxicosis. 
The serum zinc concentration had reduced to 42.4 µmol/l 
7 weeks later with the resolution of clinical signs and 
anaemia after removal of the zinc-containing foreign object.

While the exact mechanism of zinc toxicosis is 
unknown,1 following ingestion, erosion of zinc material 
caused by gastric acid leads to subsequent toxicosis.2 
The corrosive properties of zinc cause gastrointestinal 
signs, including vomiting, inappetence, lethargy and 
diarrhoea.1 The cat in this case presented to the referring 
veterinarian for vomiting prior to referral. We suspect 
that the zinc-containing metal screw nut was ingested 
at that time, 12 days prior to removal, causing gastric 
irritation and acute vomiting.

Following gastrointestinal absorption in the duode-
num, zinc is bound to albumin and macroglobulins and 
is transported to the liver via the portal circulation.3 
Approximately 30–40% of zinc is extracted by the liver 
and is subsequently released into the circulation.1 The 
liver, kidney, pancreas and spleen are the organs with 
the most rapid accumulation and turnover of zinc.1 In 
dogs, zinc toxicosis, in addition to gastrointestinal signs 
and haemolytic anaemia, can also cause pancreatitis, 
hepatopathy and acute kidney injury.1,2,4–14 In dogs with 
zinc toxicosis, intravascular haemolysis with normo-
cytic or macrocytic, hypochromic anaemia and Heinz 
bodies is the most consistent abnormality observed.1,2,11 
While there are no reports of anaemia secondary to 
zinc toxicosis in cats in the current literature, ferrets 
have been described to develop anaemia secondarily to 
gastrointestinal bleeding in an experimental study.15 
In the case reported here, a moderately regenerative 
anaemia was identified with hyperbilirubinaemia, sug-
gesting haemolysis. Although Heinz bodies were not 
observed in this case, the finding of Heinz bodies is less 
specific in cats and can be seen in healthy cats, cats with 
diabetes mellitus, hyperthyroidism and lymphoma.16

The APTT was mildly prolonged and returned to 
within RIs after screw nut removal. Prolonged APTT has 
been described in dogs with zinc toxicosis.2,9,10 It has 
been speculated that zinc could cause inhibition of coag-
ulation factors VIII, IX, XI and/or XII.2,17

Increased ALT and ALP activity, and hyperbilirubi-
naemia are typical findings of zinc toxicosis in dogs.1,2 
These findings were also observed in the cat described 
here. However, it is unknown if the increase in liver 
enzymes was directly related to a hepatopathy or pan-
creatopathy. The liver is the major organ of zinc meta-
bolism and histological lesions with centrilobular or 
periacinal to mid-zonal hepatic necrosis have been 
reported in dogs with zinc toxicosis.1 Resolution of the 

anaemia and liver enzyme elevations at follow-up sug-
gested that these clinicopathological abnormalities 
could be related to zinc toxicosis and/or the resolution 
of pancreatitis.

The ultrasonographic finding of pancreatitis in this cat 
was interesting. Pancreatitis and pancreatic fibrosis have 
been described in dogs with zinc toxicosis.1,3,4,10,18–20 In 
humans with zinc toxicosis, a hypoxic mechanism has 
been suggested as the cause of pancreatitis.21 Although 
the exact mechanism of zinc-induced pancreatitis is 
unknown in dogs, zinc has been shown to concentrate 
in the pancreas and eliminate in pancreatic secretions 
of dogs.22 Various pancreatic lesions on histopathol-
ogy have been described in dogs with zinc toxicosis, 
including inflammation, nodular changes, fibrosis and 
necrosis.1,3,10,18 Pancreatic fibrosis and nodular changes 
were also observed in experimental cats fed with 
zinc.23,24 We suspect that pancreatitis in the cat reported 
here was associated with zinc toxicosis; however, we 
acknowledge that definitive diagnosis of feline pancreatitis 
remains challenging without histopathology,25 and the 
aetiology of pancreatitis in this case remains elusive.

There are several limitations to our study. Although 
other metal toxicosis cannot be excluded, the clinical 
signs in the cat were incompatible with neurological 
signs expected for aluminium toxicosis.26 Hepatocellular 
injury caused by copper toxicosis is possible; however, 
zinc toxicosis is more likely with compatible clinical 
signs, and the majority of the screw nut was composed 
of zinc.27A Coombs test or saline agglutination test was 
not performed as part of the diagnostic investigation for 
haemolytic anaemia. The justification of marbofloxacin 
use was based on the rapid deterioration of the cat, 
initial suspicion of haemotropic mycoplasmosis and 
hepatopathy, this was stopped when haemotropic myco-
plasma PCR results returned negative. Although the use 
of vitamin K1 is debatable with a mildly prolonged 
APTT, considering the risk of coagulopathy in hepatic 
disease, the severe anaemia and uncommon adverse 
effects with oral use, vitamin K1 was given. Gastric con-
tents and gas during the initial abdominal ultrasound 
precluded the identification of the metal screw nut. In 
the case of unexplained regenerative anaemia and 
gastrointestinal signs, abdominal radiographs should 
be performed to look for metal toxicosis. However, 
abdominal radiographs were declined at that time.

Conclusions
This is the first detailed clinical report of a case of zinc 
toxicosis in a cat. Gastrointestinal signs, regenerative 
anaemia, increased liver enzyme activity, prolonged 
APTT, gastric wall thickening and pancreatitis were 
observed. The clinical signs and clinicopathological 
abnormalities resolved after the removal of a gastric 
foreign object (a zinc-containing metal screw nut) and 
supportive treatment.
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