Literature review 2.2.12
[image: ]

KEY POINTS:
· MAT testing is not reliable in acute cases of leptospirosis, lead to dvpmt of PCR
· Killed viral vax have shown to potentially interfere with real-time PCR
· 18/20 dogs mounted a positive MAR response by day 7
· Both 4-way vax were positive (purified vax and dilute 1:100) on PCR
· All 20 dogs were negative at all points for Lepto DNA
· This indicates that there is no clinically relevant interference of recent vax with PCR for Lepto and that this modality can be recommended even in these dogs

QUESTION:

1) In a 2012 study investigating leptospirosis PCR testing on recently vaccinated dogs, investigators found which of the following?
	a) Recently vaccinated dogs tested positive at day 3, but no subsequent days.
	b) There is no interference of vaccination and PCR testing.
	c) Recent vaccination led to positive PCR testing at all time points tested.
	d) Vaccination with Vanguard but not Leptovax led to positive PCR testing. 
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KEY POINTS:
· Cox activity allows for production TXA2, which is essential for normal platelet function
· COX-2 has limited tissue distribution and occurs primarily at post-transcriptional level, therefore not thought to play a role in platelet fxn.  
· There was a significant increase in COX-1 expression from baseline (avg 250%), and significant decrease with washout, no difference btwn baseline and washout.
· There was no significant change in COX-2 expression from baseline, but significant increase from day 10 to washout, no difference btwn baseline and washout.
· There was a significant increase in PFA-100 closure time
· There was a significant decrease in urinary 11-dTXB2 to Cr ratio
· This study demonstrates COX-2 expression on canine platelets
· Anti-inflammatory doses of aspirin altered platelet expression of COX-1 and -2
· Marked disparity of COX-2 expression to txt may explain Aspirin resistance

QUESTIONS:
1) True or False.  Investigators of a 2012 study evaluating Cox expression on canine platelets, found that unlike humans, dogs did not express Cox-2 on their platelets. 

2) Which of the following was found to be statistically significant in this study?
	a) decreased Cox-2 expression from baseline until end of aspirin treatment
	b) increased Cox-1 expression from baseline until end of washout period
	c) a decrease in PFA-100 closure times
	d) a decrease in urinary 11-dTXA2 to Cr ratio
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[bookmark: _GoBack]KEY POINTS:
· CGMS measure glucose in SQ interstitial fluid every few seconds
· In 16/21 cases, the CGMS nadir occurred within 2 hours from the Alpha trak (PGGM)
· There was no significant overall difference b/n the insulin doses deduced from the CGMS and PBGM profiles
· The median difference b/n the doses was 0U per injection and ranged from -1 to +0.5 units.
· There was disagreement b/n the two insulin doses deduced from the profiles in 19/63 (30.2%) treatment recommendations (3 investigators). 
· The dose deduced form the CGMS profile was lower thatn the dose deduced from the PBGM.
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Effects of Recent Leptospira Vaccination on Whole Blood
Real-Time PCR Testing in Healthy Client-Owned Dogs



J.N. Midence, C.M. Leutenegger, A.M. Chandler, and R.E. Goldstein



Background: Bacterin-based canine Leptospira vaccines could present a challenge for the use of whole blood real-time
polymerase chain reaction (PCR) as a diagnostic tool. Recent vaccination could induce positive results if the targeted
DNA fragment is present within the vaccine and in the blood of the recently vaccinated dog.



Objectives: The objective of this study was to assess whether 2 available 4-serovar vaccines induce a positive real-time
PCR reaction in the blood of healthy recently vaccinated dogs.



Animals: Twenty healthy dogs.
Methods: This was a prospective study. Dogs were assigned to 1 of 2 vaccine groups. Both vaccines were culture-based



and include Leptospira interrogans serovars Pomona, Canicola, and Icterohaemorrhagiae and Leptospira kirschneri serovar
Grippotyphosa. Whole blood for real-time PCR and serum for the microscopic agglutination test (MAT) were collected
prior to and 3 and 7 days after vaccination and weekly thereafter for 8 weeks. Two real-time PCR tests targeting 2 differ-
ent genes were performed independently in a blinded fashion.



Results: Both Leptospira vaccines produced positive real-time PCR reactions when assayed undiluted or diluted 1 : 100
in canine blood. However, blood samples drawn from all dogs at all time points after vaccination were negative on PCR.
All dogs developed MAT titers.



Conclusions and Clinical Importance: Recent vaccination with 2 commercially available vaccines does not interfere with
the use of real-time PCR for the identification of acute Leptospira infection in dogs.
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There are currently four 4-serovar vaccines commer-
cially available in the United States. All are bac-



terin based and include Leptospira interrogans serovars
Icterohaemorrhagiae, Canicola, and Pomona as well as
Leptospira kirschneri serovar Grippotyphosa. At the
time this study was performed there were two 4-serovar
vaccines approved for dogs in the United States. Those
included Vanguard L4a and Leptovax 4b; the Van-
guard L4 is an ultrafiltrated whole cell bacterin,
whereas the Leptovax 4 is labeled as a subunit vaccine.
Although Leptospira vaccines are not considered core
vaccines in dogs according to the guidelines of the
American Animal Hospital Association,1 they are rec-
ommended for many dogs throughout the United
States.2



A potential limitation of these Leptospira vaccines is
interference with the MAT, the most commonly used



diagnostic test for acute leptospirosis.2,3 This test is
performed by multiple commercial laboratories in the
United States, and involves incubation of patient sera
with antigen derived from cultured Leptospira sero-
vars.4 Despite the high frequency with which the MAT
is used in the diagnosis of leptospirosis in dogs, it
lacks the degree specificity and sensitivity desired of a
“gold standard” test.5,6 The lack of sensitivity includes
many false negatives early in the disease process prior
to the development of antibodies. The lack of specific-
ity mainly includes lack of differentiation between
vaccine-induced antibodies and infection-induced
antibodies.7 The MAT has also recently been shown
to lack repeatability between laboratories and even in
the same laboratory when samples were taken from
the same dog on different days,8 also exemplifying the
inaccuracy of the highest MAT titer in a given sample
to correctly identify the serogroup.8 The inability of
traditional serologic testing such as the MAT to pro-
vide reliable data in acute cases of leptospirosis in
humans and dogs has led to the development of novel
testing modalities including real-time PCR. This
modality, performed on whole blood, has been used
successfully in the diagnosis of human disease9,10 and
is currently offered commercially by a number of veter-
inary laboratories. A recent study performed on exper-
imentally infected dogs also showed good sensitivity
and specificity when blood and urine were used for
real-time PCR.c We have obtained similar results in
our lab from real-time PCR of renal tissue.5 A poten-
tial drawback of the use of real-time PCR is the
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Platelet Cyclooxygenase Expression in Normal Dogs



J. Thomason, K. Lunsford, K. Mullins, J. Stokes, L. Pinchuk, R. Wills, R. Mclaughlin, C. Langston,
S. Pruett, and A. Mackin



Background: Human platelets express both cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2). Variation in
COX-2 expression could be a mechanism for variable response to aspirin.



Hypothesis/Objectives: The hypotheses were that circulating canine platelets express COX-1 and COX-2, and that aspi-
rin alters COX expression. The objective was to identify changes in platelet COX expression and in platelet function
caused by aspirin administration to dogs.



Animals: Eight female, intact hounds.
Methods: A single population, repeated measures design was used to evaluate platelet COX-1 and COX-2 expression



by flow cytometry before and after aspirin (10 mg/kg Q12h for 10 days). Platelet function was analyzed via PFA-100®



(collagen/epinephrine), and urine 11-dehydro-thromboxane B2 (11-dTXB2) was measured and normalized to urinary creati-
nine. Differences in COX expression, PFA-100® closure times, and urine 11-dTXB2 : creatinine ratio were analyzed before
and after aspirin administration.



Results: Both COX-1 and COX-2 were expressed in canine platelets. COX-1 mean fluorescent intensity (MFI)
increased in all dogs, by 250% (range 63–476%), while COX-2 expression did not change significantly (P = 0.124) after
aspirin exposure, with large interindividual variation. PFA-100® closure times were prolonged and urine 11-dTXB2 concen-
tration decreased in all dogs after aspirin administration.



Conclusions and Clinical Importance: Canine platelets express both COX isoforms. After aspirin exposure, COX-1
expression increased despite impairment of platelet function, while COX-2 expression varied markedly among dogs. Vari-
ability in platelet COX-2 expression should be explored as a potential mechanism for, or marker of, variable aspirin
responsiveness.



Key words: Aspirin; Canine; Cyclooxygenase.



The cyclooxygenase (COX) enzyme plays a key role
in normal platelet function. Platelet COX activity



is required to convert arachidonic acid to prostaglan-
din H2, leading to the production of several biologi-
cally active prostaglandins, including thromboxane
A2.



1,2 Thromboxane A2 is a potent vasoconstrictor
and platelet activator, and production of thrombox-
ane A2 by platelets is essential for normal platelet
function.



At least 3 COX isoforms have been described in
dogs. COX-1 is constitutively expressed in most body
systems, and functions to maintain normal cellular
activities including platelet thromboxane A2 produc-
tion, maintenance of gastric mucosal protection, and
preservation of renal blood flow.2,3 The COX-3
isoform is transcribed from the COX-1 gene as a splice variant and has similar catalytic features, but only



about 20% of the activity of COX-1.4,5 Relative to
COX-1, COX-2 has a far more limited tissue distribu-
tion, and expression is often at much lower levels.
COX-2 expression occurs in the brain, kidney, thymus,
and the vascular endothelium.2,6–8 COX-2 is also pres-
ent in circulating monocytes, tissue macrophages, and
fibroblasts.2,8 COX-2 expression can be induced by var-
ious endogenous and exogenous mediators including
inflammatory cytokines, growth factors, and endo-
toxin.2,3,9 Induction of COX-2 occurs primarily at the
post-transcriptional level.10



Because mature platelets do not contain a nucleus
they are therefore incapable of messenger ribonucleic
acid (mRNA) synthesis, and because COX-1 is usually
constitutively expressed by cells whereas COX-2 expres-
sion is more typically induced, it was long believed that
COX-1 was the only COX isoform expressed in circulat-
ing platelets, and that COX induction could happen
only at the level of the bone marrow. As a result, it was
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Abbreviations:



11-dTXB2 11-dehydro-thromboxane B2



COX cyclooxygenase



EPI epinephrine



FACS-PBS fluorescence-activated cell sorting–phosphate



buffered saline buffer



FITC fluorescein isothiocyanate



IgG immunoglobulin G



IMHA immune mediated hemolytic anemia



MFI mean fluorescence intensity



PFA platelet function analyzer



RPE R-phycoerythrin
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Comparison of a Continuous Glucose Monitoring System with a
Portable Blood Glucose Meter to Determine Insulin Dose in Cats



with Diabetes Mellitus



S. Dietiker-Moretti, C. Müller, N. Sieber-Ruckstuhl, F. Tschuor, M. Osto, M. Franchini,
M. Ackermann, T.A. Lutz, C.E. Reusch, and E. Zini



Background: The continuous glucose monitoring system (CGMS) Guardian REAL-Time® allows the generation of
very detailed glucose profiles in cats. The performance of CGMS to generate short-term glucose profiles to evaluate treat-
ment response has not been yet evaluated in diabetic cats.



Hypothesis: Analysis of glucose profiles generated using the CGMS produces insulin dose recommendations that differ
from those of profiles generated using the portable blood glucose meter (PBGM) in diabetic cats.



Animals: Thirteen client-owned diabetic cats.
Methods: Prospective, observational study. Simultaneous glucose profiles were generated over an 8‐10 hour period



using the CGMS, blood glucose concentration was measured every 2 hours with the PBGM. Profiles were submitted to
three internal medicine specialists who used them to determine the insulin dose. Differences between insulin doses deduced
from paired profiles were compared. Percentages of nadirs recorded with the CGMS that were lower, higher, or equal to
those derived with the PBGM were calculated.



Results: Twenty-one paired glucose profiles were obtained. There was no difference of insulin doses based on CGMS
and PBGM profiles (median 0 U; range: !1 to +0.5). Treatment decisions did not differ among investigators. Compared
with the observed PBGM nadir, the CGMS nadir was lower, higher, or equal in 17, 2, and 2 of 21 cases, respectively.



Conclusions and Clinical Importance: Adjustments in insulin dose based on glucose profiles generated with the CGMS
are similar to those based on the PBGM. The common occurrence of lower nadirs recorded with the CGMS suggests that
this device detects hypoglycemic periods that are not identified with the PBGM.



Key words: Feline; Glucose profile; Hyperglycemia; Insulin treatment.



Diabetes mellitus is one of the most common
endocrine diseases of cats and its incidence is



increasing because of an increase in predisposing
factors such as obesity and physical inactivity.1–3 The
mainstay of treatment of feline diabetes is insulin, gen-
erally combined with a high-protein, low-carbohydrate
diet.4 Assessing insulin requirement is a critical aspect
of monitoring in diabetic cats because the dose may
vary over time. For instance, an increase in the dose
of insulin may be required in cats that develop concur-
rent disease, or discontinuation of insulin administra-
tion is advised when treatment results in clinical
remission of diabetes mellitus. The history and results
of a physical examination, serum fructosamine concen-
tration, and blood glucose profiles are required for
monitoring the response to insulin.



Blood glucose profiles can be generated in a hospital,
or at home by cat owners, in which case they are
evaluated later by a veterinarian.5–7 Blood glucose pro-
files are usually made by measuring the blood glucose
concentration every 1‐2 hours over an 8- to 10-hour
period using a portable blood glucose meter (PBGM).
To obtain better glycemic control, continuous glucose
monitoring systems (CGMS) were developed for
human diabetics and later evaluated for use in ani-
mals.8–10 CGMS measure glucose in the subcutaneous
interstitial fluid every few seconds, thus allowing the
generation of more detailed glucose profiles.



Recently, a CGMSa of a new generation, which
allows glucose readings every 5 minutes and instanta-
neous visualization of the recorded data on a separate
screen, was successfully validated for use in cats. This
instrument provided measurements in real-time and
yielded clinically accurate and reproducible results.11



In another report, the same CGMS allowed identifi-
cation of an episode of hypoglycemia in a diabetic cat
that had received an inappropriately high insulin
dose.12



It is not reported whether treatment decisions based
on glucose profiles obtained with a CGMS differ from
those derived using a PBGM in cats. Therefore, the
aim of the present study was to compare insulin doses
recommended by internal medicine specialists based on
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CGMS continuous glucose monitoring system



PBGM portable blood glucose meter



U unit(s) insulin
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