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Abstract

Objectives The aim of this study was to describe signalment, clinicopathological findings, management practices
and the occurrence of comorbidities in feline diabetes mellitus (DM) in Germany.

Methods This was a cross-sectional study using questionnaires and laboratory submissions to a commercial
laboratory, Antech Lab Germany, between May 2021 and July 2022. Inclusion criteria were diagnosis of DM by the
attending veterinarian and submission of a completed questionnaire besides blood samples. Laboratory testing
included haematology, serum biochemistry, concentration of total thyroxine (TT4), insulin-like growth factor 1 (IGF-
1), cobalamin (COB), fructosamine, B-hydroxybutyrate and DGGR (1,2-O-dilauryl-rac-glycero-3-glutaric acid-
[6’-methylresorufin] ester) lipase activity. Data are presented as the median (range) and analysed by non-parametric
tests. P<<0.05 was considered statistically significant.

Results The median (range) age of the 144 diabetic cats at diagnosis was 11 years (0.9-18.7), 66.4% were male,
84.6% were domestic shorthair, 50.4% were currently overweight and 61.5% were previously overweight (body
condition score >5/9). Most cats were treated with insulin (84%), most commonly protamine zinc insulin (57.5%).
Blood glucose curves or continuous glucose monitoring alone or in combination with other methods were performed
to adjust insulin therapy in 70.6% of cats. Based on questionnaires, 78.6% were poorly controlled and 21.4% were
well controlled. Increased TT4 occurred in 3/139 and hyperthyroidism was known in 5/139 cats (frequency of
known/suspected hyperthyroidism: 5.8% [n=8/139]); 17.5% (n=17/97) had increased IGF-1 (IGF-1 >746ng/ml,
cut-off for hypersomatotropism with the chemiluminescence assay used in this study); 24.5% (n=34/139) had COB
<295.2pmol/l and 54.2% (n=78/144) had increased DGGR. Cats with IGF-1 >746ng/ml were receiving a higher
insulin dose than cats with IGF-1 =746ng/ml (median 1.63 vs 0.86 U/kg/day, P=0.018).

Conclusion and relevance Increased DGGR and increased IGF-1 indicating hypersomatotropism are common in
diabetic cats and should be tested for. Almost one-quarter of diabetic cats might require COB supplementation.

Keywords: Cobalamin; vitamin B12; pancreatitis; insulin-like growth factor 1; hypocobalaminaemia;
hypersomatotropism; hyperthyroidism
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Introduction

Diabetes mellitus (DM) is a common feline endocrinop-
athy. Based on risk factors such as increasing age,!=®
obesity!37 and physical inactivity,>!! in most cats, the
disease resembles human type 2 DM.!2 A proportion of
cats, however, might suffer from other conditions, which
in human medicine are classified as ‘specific types of
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diabetes due to other causes’. In humans, these include
diseases of the exocrine pancreas (eg, pancreatitis, pan-
creatic cancer) or endocrinopathies causing insulin resist-
ance (eg, hypersomatotropism, hyperadrenocorticism),
which have been identified as potential causes of DM
in cats too.!*15 Project ALIVE (Agreeing Language in
Veterinary Endocrinology) recently proposed aetiologi-
cal classification of DM into two main categories: insu-
lin deficient DM (beta-cell-related disorders) and insulin
resistant DM (target-organ disorders). While pancreatitis
has been included among the potential causes of insulin
deficient DM, several endocrinopathies have been listed
as causes of insulin resistant DM.1¢ With pancreatitis,
there is still a debate if this is the cause or consequence
of DM in cats,” and potentially both scenarios are true in
individual cats, similar to diabetic humans.1$1° In the con-
text of pancreatitis, especially concerning its chronic form,
assessment of cobalamin (COB) concentration might be of
interest because intrinsic factor, which is necessary for
the absorption of COB from the small intestine, is exclu-
sively produced in the pancreas in cats.?? However, to the
authors’ knowledge, there are no studies reporting on
COB concentrations in diabetic cats.

Unlike pancreatitis, there is little doubt that endo-
crinopathies causing insulin resistance such as hyper-
somatotropism and hyperadrenocorticism represent the
underlying cause of DM in the affected cats.!%!> This is
substantiated by the fact that 71-92% of cats with DM
and hypersomatotropism enter diabetic remission fol-
lowing hypophysectomy.2?2 This is also possible in cats
with hyperadrenocorticism following hypophysectomy
or medical therapy with trilostane,?*?* although the dis-
ease is generally rare. Some geographical differences in
the prevalence of hypersomatotropism seem to exist,
with 24.8%,% 17.8%?2 and 14.9%?% of diabetic cats being
affected by this condition in the UK, Netherlands and
Switzerland, and Argentina, respectively. Therefore,
regional knowledge of not only the frequency of hyperso-
matotropism, but also other conditions causing or accom-
panying DM in cats might be useful to help clinicians to
choose appropriate tests, especially when financial con-
straints exist. Because any concurrent conditions might
negatively affect diabetic control, their early recognition
and appropriate treatment, if possible, is also important
to improve outcome. Such data, however, have not yet
been collected in Germany.

Besides insights into the frequency of underlying or
concurrent diseases, knowledge of local insulin manage-
ment, dietary and monitoring strategies might be useful
not only to veterinarians and researchers, but also other
parties involved in veterinary care (eg, insurance com-
panies, pharmaceutical companies) to facilitate disease
management in that particular region. Although manage-
ment guidelines for DM exist,!#1° their implementation in
veterinary practices is largely unknown. Again, there is

no information on managing feline DM in German vet-
erinary practices.

The aims of this study, therefore, were to describe sig-
nalment, clinicopathological findings and management of
diabetic cats in German veterinary practices, as well as to
estimate the occurrence of comorbidities in feline DM in
Germany. Additional aims were to assess for associations
between increased DGGR (1,2-O-dilauryl-rac-glycero
glutaric acid-(6"-methylresorufin) ester) lipase activity
(suggestive of pancreatitis), hypocobalaminaemia and
gastrointestinal signs in diabetic cats, as well as to assess
whether certain factors (signalment, fructosamine con-
centration, insulin dose) are associated with increased
insulin-like growth factor 1 (IGF-1) concentration (suspi-
cious of hypersomatotropism).

Materials and methods

Inclusion criteria and laboratory data

This was a cross-sectional study conducted in cooperation
with a large commercial laboratory Antech Lab Germany
(formerly SYNLAB.vet) with five locations in Germany
between May 2021 and July 2022. Veterinary practices
and owners of diabetic cats could participate if they sub-
mitted a completed questionnaire (see Appendix 1 in
the supplementary material) alongside blood samples
for haematology (ADVIA 2120i; Siemens Diagnostics),
serum biochemistry, DGGR ester lipase activity, con-
centration of fructosamine, B-hydroxybutyrate (BHB)
(all measured by AU 5800, AU 680; Beckman Coulter
and Alinity CI-Systems), total thyroxine (TT4), COB
and IGF-1?8 (all three measured using IMMULITE 2000
XPi Immunoassay System; Siemens Medical Solutions
Diagnostics). Inclusion criteria were diagnosis of DM by
the attending veterinarian and submission of a completed
questionnaire with the blood samples. All blood tests
were performed free of charge to the owner. Signalment,
DM management, diabetic control, laboratory results,
frequencies of certain comorbidities/laboratory abnor-
malities and the presence of complications of DM were
evaluated.

Questionnaire, signalment and management of

feline DM

The questionnaire (see Appendix 1 in the supplementary
material) included information on signalment (includ-
ing body weight and body condition score [BCS] on a
nine-point scale),? DM management (insulin, diet,
monitoring), comorbidities, complications, medications
other than insulin and presence of gastrointestinal signs.
If applicable, multiple answers could be given where
appropriate. If multiple submissions from the same cat
were received, only the earliest submission was included.
Cats with BCS of 1-3, 4-5 and 6-9 were considered to
be underweight, have an ideal body weight or be over-
weight, respectively.
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Diabetic control

Diabetic control was considered good or poor based on
the information provided in the questionnaire by the
submitting veterinarian. Diabetic control was reported
in all cats and in cats treated with insulin for >6 months
because, in cats not yet or only recently treated with
insulin, the length of treatment might not be sufficient to
achieve good diabetic control. In poorly controlled cats,
veterinarians were asked to specify the criteria used for
this assessment.

Laboratory results

In addition to concentration of fructosamine, TT4, IGF-
1, COB, BHB and DGGR activity, selected haematology
and biochemistry parameters were analysed: red blood
cell count (RBC), activity of alkaline phosphatase (AP)
and alanine aminotransferase (ALT), concentration of
creatinine (CREA), bilirubin (BILI), cholesterol (CHOL)
and triglycerides (TRI). Note that, for clarity, the above
defined abbreviations of laboratory parameters are used
throughout the manuscript without the term ‘concentra-
tion” or “activity’.

RBC rather than haematocrit or packed cell volume
was evaluated because the latter parameters are affected
by erythrocyte swelling during storage, which can lead
to significantly increased values within 12 h of blood col-
lection.®® When reporting TT4 and COB, cats treated with
antithyroid drugs and cats receiving COB supplementa-
tion (based on information provided in the questionnaire)
were excluded, respectively. Because RI for COB was
based on the literature and not laboratory-own data, the
proportion of cats with COB <295.2 pmol/l necessitating
supplementation®%2 was further evaluated (see below).

Comorbidities and laboratory abnormalities

suggesting the presence of pancreatitis or need

for COB supplementation

Comorbidities could be directly listed by the veterinarian
in the questionnaire (eg, heart disease, chronic kidney
disease [CKD]) or were identified based on the labora-
tory tests as a part of this study (suspected hypersoma-
totropism, suspected uncontrolled hyperthyroidism).
Hypersomatotropism was suspected based on IGF-1
>746ng/ml, indicating hypersomatotropism with a sen-
sitivity of 84.4% and a specificity of 97.2%.28 For calcula-
tion of the frequency of suspected hypersomatotropism
and associated comparisons, cats with untreated diabetes
or diabetes treated for less than 1 month were excluded,
because the IGF-1 concentration might be low in newly
diagnosed diabetic cats and has been shown to increase
2-4 weeks after treatment start.3®> Uncontrolled hyper-
thyroidism was suspected based on TT4 above the
laboratory reference interval (RI) (ITT4 >46.4nmol/l).
Because diagnosis of hyperthyroidism should be made
based on combination of corresponding clinical signs

and laboratory findings (increased TT4 and/or increased
free T4),3* the present study reports the frequency of
known (where indicated in the questionnaire) and sus-
pected (based on TT4 >RI) hyperthyroidism. Laboratory
abnormalities including increased DGGR suggesting the
presence of pancreatitis (DGGR =27U/1),%3% and COB
<295.2pmol/I (corresponding to 400ng/l, indicating the
need for COB supplementation based on the recommen-
dation of Texas A&M)332 were also analysed but were not
counted as ‘comorbidities’” because diagnosis of pancrea-
titis cannot be made on a single DGGR measurement®”
and COB <295.2pmol/I can be caused by various condi-
tions.?’ Similarly, other laboratory abnormalities such as
azotaemia (indicated by CREA >RI or =140 umol /1 based
on International Renal Interest Society [IRIS] guidelines)3®
or anaemia (indicated by an RBC <RI) were not counted
as comorbidities because they can be caused by a number
of conditions.

Selected parameters were compared between cats
with and without suspected hypersomatotropism (sex,
age, fructosamine concentration, insulin dose); between
cats with and without increased DGGR (occurrence
of gastrointestinal signs; proportion of cats with COB
<295.2pmol/l); and between cats with and without the
need for COB supplementation (occurrence of gastro-
intestinal signs). Gastrointestinal signs were defined as
vomiting, diarrhoea and inappetence. Since weight loss
can also be a clinical sign of DM, !* it was not included.

Complications

Complications of DM such as hypoglycaemia’ or dia-
betic ketoacidosis (DKA)*! were also listed by veterinar-
ians in the questionnaire. The proportion of cats with
BHB >2.4mmol/l, indicating DKA with a sensitivity and
specificity of 100% and 87%, respectively,* was reported.

Statistical analysis

Statistical analysis was performed using SPSS, version
29.0.1.1 (IBM). The data were assessed for normality by
the Shapiro-Wilk test. Because the majority of the data
were non-normally distributed, they are presented as the
median (range). Frequencies (known or suspected hyper-
thyroidism, suspected hypersomatotropism, increased
DGGR, COB indicating the need for supplementation)!
are reported as the proportion (%) and 95% confidence
interval (CI). A Mann-Whitney U-test was used to com-
pare age, fructosamine concentration and insulin dose
between cats with and without suspected hypersoma-
totropism. Categorical variables were compared using
the y? test. P <0.05 was considered statistically significant.

Results

Signalment and management of feline DM

Laboratory data and completed questionnaires from 163
cats were available. After the removal of 19 duplicates,
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Table 1 Breed, sex and body condition score of 144
diabetic cats based on questionnaires submitted
alongside blood samples for laboratory tests

144 cats remained in the study. Median (range) age at
DM diagnosis (n=132/144) was 11 years (0.9-18.7).
Most cats (n=95/143; 66.4%) were male and domestic
shorthair (n=121/143; 84.6%). Median (range) weight
(n=121/144) was 5.2kg (2.57-11), with 50.4% (n=60/119)
of cats being overweight at the time of study participa-
tion and 61.5% (n=80/130) having a history of obesity.
Only 11.8% (n=15/127) were treated with steroids within
6 months prior to diagnosis. Further details on signal-
ment are provided in Table 1.

Most cats (n=42/142; 29.6%) had been treated with
insulin for 1-6 months, with 92.6% (n=112/121) receiving
insulin twice daily at a median dose of 0.85U/kg/day
(0.05-3.19;n=101/121), but 15.3% (n=22/144) were newly
diagnosed and not yet treated with insulin. Protamine
zinc insulin was the most commonly used insulin type
(n=69/120; 57.5%); 42.5% (n=60/141) cats were fed a dia-
betic prescription diet. Most common monitoring tools
were fructosamine measurement (n=65/126; 51.6%) and
blood glucose curves (BGCs) at home (n=63/126; 50%).
Further details on DM management are provided in Table
2. The list of medications other than insulin is provided in
Appendix 2 in the supplementary material.

Diabetic control

Information regarding diabetic control was available in
131/144 cases, where 21.4% (n=28/131) were well and
78.6% (n=103/131) were poorly controlled. Considering
only cats that had been treated with insulin for >6
months, 28.8% (n=17/59) were classified as well con-
trolled and 71.2% (n=42/59) as poorly controlled based
on the questionnaire. Polyuria/polydipsia was the
most frequently used indicator of poor diabetic control

Table 2 Questionnaire results regarding management

of diabetes mellitus in 144 cats (multiple answers were
possible regarding criteria used to adjust the insulin dose,
and the frequencies are calculated out of the total number
of cats for which this question was answered)

BGC =blood glucose curve

(n=56/96; 58.3%), followed by weight loss (n=44/96;
45.8%) (Table 3).

Laboratory results

Most cats had increased fructosamine (n=124/144;
86.1%) and 44.0% (n=62/141) had elevated BHB.
About one-third had elevated liver enzymes (AP 29.1%
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Table 3 Indicators of poor diabetic control based on
questionnaire results (multiple answers were possible and
the frequencies are calculated out of the total number of
cats for which this question was answered)

Data are n (%)

BGC =blood glucose curve

Table 4 Clinicopathological findings in 144 diabetic cats

[n=41/141], ALT 34.8% [n=49/141]) and a decreased
TT4 (n=43/134, 32.1%). Anaemia (RBC <RI) was
detected in 22.6% (n=31/137) cats, and azotaemia was
present in 14.9% (n=21/141) based on CREA>RI and
in 28.4% (n=40/141) based on IRIS guidelines (CREA
=140 umol/1) (Table 4).3

Comorbidities and laboratory abnormalities suggestive
of pancreatitis or need for COB supplementation
Comorbidities listed in the questionnaire by submit-
ting veterinarians are shown in Table 5. The most com-
mon comorbidity was pancreatitis (n=19/144; 13.2%).
The diseases that were listed as ‘other” can be found in
Appendix 3 in the supplementary material. In 45.1%
(n=65/144) cases, no comorbidities were reported in the
questionnaire.

Cats treated with antithyroid drugs (n=>5) and cats receiving cobalamin supplementation (n=4) based on information provided in the

questionnaire were excluded from the analysis
ALT =alanine aminotransferase activity; AP =alkaline phosphatase activity; BHB = B-hydroxybutyrate concentration; BILI =
CHOL =cholesterol concentration; COB = cobalamin concentration; CREA = creatinine concentration; DGGR = 1,2-O-dilauryl-rac-glycero

glutaric acid-(6'-methylresorufin) ester lipase activity; FRUSA = fructosamine concentration; IGF-1=concentration of insulin-like growth factor 1;
RBC =red blood cell count; TRI=triglyceride concentration; TT4 =total thyroxine concentration

bilirubin concentration;
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Table 5 Comorbidities in 144 diabetic cats listed in questionnaires by submitting veterinarians (multiple answers were
possible, and frequencies are calculated out of the total number of cats for which this question was answered)

Table 6 Comparison of sex, age, fructosamine concentration and insulin dose between diabetic cats with and without
increased IGF-1 (IGF-1 <746 ng/ml) suspicious for hypersomatotropism

FRUSA = fructosamine concentration; IGF-1=concentration of insulin-like growth factor 1

Based on the questionnaire responses, five cats were
hyperthyroid and were treated with antithyroid drugs
(methimazole [n=4], carbimazole [n=1]). In 1/5 cats,
the hyperthyroidism was not controlled (TT4 >RI).
Additionally, three more cats had TT4 >46.4nmol/l,
raising suspicion of hyperthyroidism, and increasing the
frequency of known or suspected hyperthyroidism in this
study to 5.8% (95% CI=2.2-10.1%; n=8/139).

Hypersomatotropism was not listed in the question-
naire in any cat, but IGF-1 >746ng/ml was detected in
17/97 (17.5% [95% Cl=11.3-24.7%]), raising suspicion
for this condition.?® There was no difference in age and
fructosamine concentration between cats with suspected
hypersomatropism and those with IGF-1 <746ng/ml
(Table 6). Regarding sex, there was a higher frequency
of male cats among diabetics with IGF-1 <746ng/ml
(P=0.025). Furthermore, cats with IGF-1 >746ng/ml
received higher insulin doses than cats with IGF-1
<746ng/ml (P=0.018).

Based on questionnaire responses, 19/144 (13.2%) cats
suffered from pancreatitis and 14/19 (73.7%) also had
DGGR =27U/1. Increased DGGR =27U/I1 suggestive
of the presence of pancreatitis was detected in 78/144
(54.2%; 95% CI=45.8-62.5) cats. Gastrointestinal signs,
however, were more prevalent in cats with DGGR <27U/1

(n=29/44 [65.9%]) than in cats with DGGR =27U/1
(n=22/51 [43.1%]) (P=0.026). Almost one-third (31.1%,
n=23/74) of cats with DGGR =27U/1 and less than one-
fifth (16.9%, n=11/65) of cats with DGGR <27U/1 had
COB <295.2 pmol/I necessitating supplementation,’ but
this was not significantly different (P=0.053).

Hypocobalaminaemia was not listed in the ques-
tionnaire in any cat, but, in four cats (n=4/144), their
veterinarians were providing some form of COB sup-
plementation (it is unknown whether this was based
on earlier measurement of low COB). The frequency of
COB <295.2 pmol/I*! was 24.5% (95% CI=18.7-30.2,
n=34/139). COB <295.2 pmol/1 was not associated with
the presence of gastrointestinal signs (16/27 [59.3%] of
cats with COB <295.2 pmol/Il and 33/66 [50%] of cats
with COB =295.2 pmol/1 had gastrointestinal signs,
P=0.42).

Complications

Based on questionnaires, 38.9% (n=>56/144) of cats suf-
fered from complications of their DM. The most common
complication was clinical hypoglycaemia (n=25/144;
17.4%), followed by DKA (n=20/144, 13.9%; four of
these cats [20%] had BHB >2.4mmol/1 at the time of
study participation) and diabetic neuropathy (n=16/144;
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11.1%); 2.1% (n=3/144) had a cataract. Based on BHB
>2.4mmol/l, 12/141 (8.5%) of cats were suspicious of
DKA at the time of study participation.®? All 12 cats with
a BHB >2.4mmol/l were classified as poorly controlled
diabetics in the questionnaire and 33.3% (n=4/12) have
not yet been treated with insulin.

Discussion

This study describes signalment, clinicopathological find-
ings, management and comorbidities in diabetic cats in
Germany. Besides increased fructosamine concentration,
the most prevalent laboratory abnormality was increased
DGGR suggestive of pancreatitis (54.2% cats, n=78/144).
COB concentration <295.2 pmol/Il (~400ng/1) indicat-
ing the need for supplementation® was common (24.5%,
n=234/139), as well as IGF-1 >746ng/ml suggestive of
hypersomatotropism (17.5%, n=17/97).28 The frequency
of known or suspected hyperthyroidism was 5.8%
(n=8/139). Most cats (63.1%, n=89/141) suffered from at
least one comorbidity (based on questionnaire and IGF-1
and TT4 measurement).

Age (median 11 years, n=132/144), sex (66.4% male,
n=95/143) and frequency of current (50.4%, n=60/119)
or previous (61.5%, n=80/130) obesity are in agreement
with previous studies where advanced age,'® male
sex!358-1043 and obesity!37~ were identified as risk factors
for DM in cats. Most diabetics were domestic shorthair,
which most likely reflects the cat population in Germany,
with most cats being domestic shorthairs. The laboratory
abnormalities (mainly increased AP and ALT, increased
triglycerides, hyperbilirubinaemia, azotaemia in 14.9-
28.4% [n=21-40/141] of cats) have also been reported in
diabetic cats.*3+

Almost all cats (99.3%, n=143/144) were treated or
were about to start treatment with insulin (if newly diag-
nosed). Most cats (57.5%, n=69/120) were treated with
protamine zinc insulin, an insulin with a long duration
of action in cats, and were receiving insulin injections
twice daily (92.6%, n=112/121), in accordance with the
current DM management guidelines.!*!> Fructosamine
measurement (51.6%, n=65/126) and home BGCs (50%,
n=63/126) were the most frequently used DM monitor-
ing methods. BGCs or continuous glucose monitoring
(used in 14.3% cats, n=18/126), alongside clinical signs
assessment, are also recommended by current DM man-
agement guidelines.!*!5 On the other hand, single blood
glucose measurements or evaluation of glucosuria, which
are less suitable for DM monitoring,'#!5 were used to
adjust insulin therapy in 28 (22.2%) and nine (7.1%) cats,
respectively.

In 78.6% (n=103/131) of the cats, the DM was poorly
controlled, with polyuria/polydipsia being the main indi-
cator of poor control (58.3% cats, n=56/96). A possible
reason for this finding is that poorly controlled cats were
more likely to present to their veterinarian and undergo
further testing (including blood tests). Furthermore, in

a proportion of cats DM was newly-diagnosed and not
yet treated with insulin (n=20) or treated for <1 month
(n=15), which might be too short to establish good gly-
caemic control. However, among cats treated with insulin
for >6 months, 71.2% (n=42/59) were also poorly con-
trolled, indicating that other reasons such as comorbidi-
ties or management problems might play a role.

Most cats (63.1%, n=89/141) suffered from one or
more comorbidities. Among those listed in the ques-
tionnaire, pancreatitis was the most prevalent (13.2%,
n=19/144) and DGGR =27 U/1 suggestive of pancreati-
tis was present in 54.2% (n=78/144) of cats. Surprisingly,
gastrointestinal signs were less common in cats with
increased DGGR than in those with normal DGGR (43.1%
[n=22/51] vs 65.9% [n=29/44]). However, these clinical
signs are not pathognomonic and can occur with other
diseases (eg, gastroenteropathies, CKD)#4 and cats with
pancreatitis also might not show gastrointestinal signs at
all.>5! Furthermore, the diagnosis of pancreatitis should
be made based on a combination of clinical signs, labora-
tory findings, imaging studies and, if applicable, cytol-
ogy/histology rather than a single blood test (DGGR).%”
Therefore, the frequency of increased DGGR is not equal
to prevalence of confirmed pancreatitis but should rather
be considered as a possible indicator of the disease.

The frequency of COB concentration <295.2pmol/l
(~400ng/1) requiring supplementation® was 24.5%
(n=34/139). To the authors” knowledge, this is the first
study to examine COB concentration in diabetic cats.
Pancreatitis, particularly its chronic form, might be the
underlying mechanism of hypocobalaminaemia in dia-
betic cats, but other diseases such as chronic enteropathy
or exocrine pancreatic insufficiency are also possible.?
Because the pancreas is the exclusive source of intrinsic
factor in cats,? the connection between hypocobalami-
naemia and chronic pancreatitis is well established in this
species.?5253 However, there was no significant differ-
ence in the proportion of cats with hypocobalaminae-
mia between cats with DGGR =27U/1 and those with
DGGR within reference interval in our study. Based on
the questionnaire, 8.3% (n=12/144) of the included cats
suffered from chronic enteropathy (33.3%, n=4/12 of
these had COB <295.2pmol/l), while exocrine pancre-
atic insufficiency was not reported in any of the included
cats. Irrespective of the cause, given the high proportion
of diabetic cats with a COB concentration <295.2 pmol/],
COB measurement should be included in the workup of
a diabetic cat. Future studies should also include assess-
ment of other indicators of COB status such as methyl-
malonic acid.>

In this study cohort, 17.5% (n=17/97) of cats had
increased IGF-1 suspicious for hypersomatotropism. This
is lower than previous results from the UK (~25%),%55
but comparable to the Netherlands, Switzerland (17.8%)2
and Argentina (14.9%).?” Similar to other studies,?>?% cats
with IGF-1 >746ng/ml were receiving higher insulin
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dose than those with IGF-1 <746ng/ml. However, our
study did not identify predisposition of male cats or
higher fructosamine concentrations in cats with suspected
hypersomatotropism compared with diabetics with IGF-1
<746ng/ml. Interestingly, the proportion of male cats
was higher in cats with IGF-1 <746ng/ml, although
the reason for this finding is unknown. However, it is
important to understand that despite the high specificity
of IGF-1 >746ng/ml for hypersomatotropism (97.2%),%
repeated sampling and advanced imaging of the head
(eg, CT) would be needed to confirm the diagnosis.

The proportion of diabetic cats with known or sus-
pected hyperthyroidism (5.8%, n=8/139) was slightly
higher than in previous studies.?0?” However, these stud-
ies did not include cats that were already on therapy
and had normal TT4. Given the lowering effect of poorly
controlled DM on TT4 concentration (non-thyroidal ill-
ness),% the proportion of hyperthyroid cats in this and
previous studies might be underestimated. The effect of
non-thyroidal illness is supported by TT4 <RI in 32.1%
(n=43/134) of included diabetics.

Clinical hypoglycaemia (17.4%, n=25/144), DKA
(13.9%, n=20/144) and peripheral neuropathy (11.1%,
n=16/144) were the most frequent complications, which
are well known to occur in DM.#157-% Cataract formation
is thought to be rare in feline DM, although some stud-
ies suggest a higher prevalence.®! In our study, cataract
was reported in three cases (2.1%) but whether this was a
complication of DM or was caused by other factors, could
not be assessed.

The main limitation of the study is that clinical data
were obtained using a questionnaire; therefore, some
information might have been omitted. Also, poorly
controlled diabetic cats or those with comorbidities
might be overrepresented because they are more likely
to present at their veterinarians and undergo blood test-
ing. Also, this study only can report on frequencies of
suspected comorbidities such as hypersomatotropism
or laboratory abnormalities such as increased DGGR,
because the diagnosis cannot be made based on a single
blood test. Furthermore, there were no standardised
criteria for assessing diabetic control because one aim
of the study was to evaluate which criteria were used
by the submitting veterinarians. For this reason, the
assessment is subjective and based on various criteria,
which might have influenced the proportion of poorly
and well controlled diabetics. Finally, adjustments for
multiple comparisons were not made in this study due
to its exploratory nature;®? therefore, any significant
results must be interpreted with caution.

Conclusions

The signalment and clinicopathological findings in
German diabetic cats were comparable to previous
reports from other countries.!-68-1043 The management
largely complies with current guidelines,415 although

single glucose measurements and glucosuria were used
to adjust insulin dose in some cats. Increased DGGR sug-
gestive of pancreatitis was the most common laboratory
abnormality. Comorbidities were seen in >50% of dia-
betic cats, with hypersomatotropism suspected based on
IGF-1>746ng/mlin 17.5% (n=17/97) cats, and known or
suspected hyperthyroidism identified in 5.8% (n=8/139)
cats. In 24.5% (n=34/139) cats, need for COB supplemen-
tation was detected.
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