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Survival analysis of critically ill dogs with hypotension with or without hyperlactatemia: 67 cases (2006-2011).
Ateca LB, Dombrowski SC, Silverstein DC.
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Abstract
Objective-To determine whether critically il hypotensive dogs without hyperlactatemia have the same prognosis as ciitically il hypotensive dogs with
hyperlactatemia. Design-Retrospective case series. Animals-67 critically il dogs with hypotension. Procedures-Medical records were searched from
January 2006 through December 2011 for dogs that were hospitalized in the intensive care unit and that had hypotension and measurement of blood
lactate concentration. Blood lactate concentration, systolic blood pressure, and survival rate were compared between hypotensive dogs with and
without hyperlactatemia. Results-18 of 67 (28%) dogs survived and were discharged from the hospital. Hypotensive dogs without hyperlactatemia had
asignificantly higher systolic blood pressure and were 3.23 (95% confidence interval, 1.04 to 9.43) times as likely to survive, compared with
hypotensive dogs with hyperiactatemia. Age, weight, severity of clinical ilness, and duration of hospitalization did not differ significantly between
hypotensive dogs with and without hyperlacatemia. Conclusions and Clinical Relevance-Results suggested that hypotensive dogs without
hyperlactatemia had a better prognosis and chance of surviving to hospital discharge than did hypotensive dogs with hyperiactatemia. Because biood
lactate concentration was negatively associated with systolic blood pressure and survival probabilty it may be a useful metric for determining the
prognosis of hypotensive dogs.





1. Why was the study done? Because the relevance of clinically normal lactate concentration in hypotensive patients is poorly understood. 
2. Goal: 1) To compare the survival probability of critically ill hypotensive dogs with hyperlactatemia with that of hypotensive dogs without hyperlactatemia.  2) To assess the respective relationships between survival probability and blood lactate, presence of sepsis, severity of disease and SBP. 
3. Hypothesis: Dogs with hypotension and hyperlactatemia would have a lower survival rate than hypotensive dogs without hyperlactatemia. 
4. Background: In the introduction, they review the difference between type A lactate and type B lactate.  They also review the prognostic value of lactate for many diseases. 
5. Type of study: Retrospective case series
6. Material and Methods: From 01/2006 to 12/2011 – UPenn -  Medical records review – Hypotension = SBP ≤ 90 mmHg (Doppler); Hyperlactatemia ≥2.0 mmol/L; Severity of illness with SPI2. Survival = discharge from the hospital. 
7. Results: 
a. 67 seven dogs; 38 with hyperlactatemia (57%); 29% non hyperlactatemic (43%)
b. Mean SPI2: 0.53 = survival probability of 53%.

c. Survival was not significantly associated with hypotension.

d. The mean SBP for dogs with hyperlactatemia was significantly lower than for dogs without. 

i. Medium-strength association between hyperlactatemia and severe hypotension (< 70 mmHg).

ii. Dogs without hyperlactatemia were 3.14 times more likely to have a SBP> 70 mmHg.  

e. 19 dogs (28%) survived to discharge, 45 (67%) were euthanized, 3 died (4%).

i. Of the 48 dogs that died or were euthanized: 31 were hyperlactatemic, 17 were not. 

ii. Medium-strength association between hyperlactatemia (in hypotensive dogs) and survival.

iii. Dogs without hyperlactatemia were 3.23 times more likely to survive.

f. 10-day survival probability was 42.7% for dogs without hyperlactatemia and 18.4% for dogs with hyperlactatemia.

i. The results
suggested that dogs with hyperlactatemia were less likely
to survive than were dogs without hyperlactatemia, especially after the first few days of hospitalization.

8. Conclusion: 
a.  Hypotension without hyperlactatemia is associated with a better prognosis than hypotension with hyperlactatemia. 
i. Retrospective study; treatments were not standardized.

ii. Critically ill patients with SPI2 of 0.53.

iii. 45% were euthanized: reason for euthanasia? 

iv. Only 67 patients over a period of 5 years?

v. Prospective studies are needed
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Formulation and validation of a predictive model to correct blood glucose concentrations obtained with a
veterinary point-of-care glucometer in hemodiluted and hemoconcentrated canine blood samples.
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Abstract
Objective-To determine the effect of PCV on veterinary point-of-care (POC) glucometer measurements in canine blood samples and develop a
formula to correct the glucose concentration as measured by a point-of-care glucometer (POCgluc) given a known PCV. Design-Experimental and
prospective study. Samples-Blood samples from 6 healthy dogs and from 30 hospitalized dogs. Procedures-60 mL of heparinized blood was obtained
from each of & healthy dogs. Samples were processed into packed RBCs and plasma. Packed RBCs were resuspended with plasma to achieve a
range of PCVs from 0% to 94%. Duplicate POCgluc and PCV measurements were obtained for each dilution; following POCgluc measurements,
plasma samples were analyzed for glucose concentration by a clinical laboratory biochemical analyzer (LABgluc). A correction formula for POCgluc
was developed. Measurements of POCgluc, PCV, and LABgluc were also determined from blood samples of 30 dogs admitted to the veterinary
teaching hospital. Results-Values of LABgluc for each sample were similar at any PCV. As PCV decreased, POCgluc was felsely increased; as PCV.
increased, POCgluc was falsely decreased, compared with LABgluc. The absolute difference between POCgluc and LABgluc increased as the PCV
changed from 50%. Compared with POCgluc, the corrected POCgluc had a significantly improved correlation with LABguc, which was also reflected
inimprovements in Clarke and consensus error grid analyses. Conclusions and Clinical Relevance-Results indicated that in dogs with hemodilution or
hemoconcentration, POCgluc did not reflect actual patient glucose concentrations. Use of a correction formula reduced this error. Corrected POCgluc
data had strong, significant correlations with LABgluc data.





1. Why was the study done? POC glucometers designed for humans have variable degree of accuracy when used with veterinary species.  The inaccuracy of POC glucometers for use in hemodiluted and hemoconcentrated samples has been well established in human medicine. 
2. Goal: To determine the effect of PCV on glucose concentration measurements obtained with a POC glucometer designed for veterinary species. To develop and validate a mathematical formula to more accurately predict canine plasma glucose concentrations, given a POC glucose measurement and a known PCV. 

3. Hypothesis: Close correlation between LABgluc and POCgluc when PCVs are WNL. Hemodiluted samples would yield falsely increased measurements; hemoconcentrated samples would yield falsely decreased measurements with the POCglucometer. 
4. Background: POC glucometers designed for veterinary species have better accuracy than most human glucometers when used in our patients (because they account for the species differences between free and hemoglobin-bound glucose).   Inaccuracy of POC glucometers with hemoconcentrated and hemodiluted samples are tought to be related to the degree of plasma displacement by RBCs. An increased number of RBCs in a whole sample reduces the volume of plasma that penetrates the reagent layer and a decreased number of RBCs allow penetration of a greater volume of plasma into the reagent layer. 
5. Type of study: Experimental and prospective study
6. Material and Methods: University of Georgia
a. 6 healthy dogs – 60 ml of blood – POCgluc, PVC/TP measurement. Blood processing: preparation of pRBCS – divided in 17 aliquots with varying quantities of each dog’s own plasma (wide range of PCVs)  – POCgluc, PCV/TP measurements on those samples– centrifugation of those samples; collection of plasma and LABgluc measurement. 
b. Development of correction formula: Glucose concentration difference between POC and LAB results – simple linear regression model describing the glucose concentration difference versus PCV.

c. Validation of correction formula: Formula tested on clinical canine patients – measurement of PCV/TP, POCgluc and LABgluc – Glucose concentration difference – linear regression model to describe the glucose concentration difference versus PCV. Evaluation of POCgluc and corrected POCgluc (obtained with the formula)
7. Results: 
a. 6 healthy dogs: 17 resuspended samples for each dog; PCV:0-94%. 

i. LABgluc was not influenced by PCV. 
ii. As PCV decreased, POCgluc incrementally increased; as PCV increased, POCgluc decreased, compared with LABgluc.

iii. The slopes of the lines generated by POCgluc measurements over the range of PCVs was similar among dogs. 

b. Correction formula: 

CorrPOCgluc = POCgluc + ([1.6 X PCV] – 81.3)
i. 
After applying the correction formula to POCgluc measurements,
the mean difference between corrected POCgluc and
LABgluc measurements decreased to 5.4 mg/dL, with a
maximum absolute difference of 23 mg/dL.

Agreement between POCgluc and LABgluc is significantly (P < 0.001) improved when applying the correction formula to POCgluc measurements.
c. Validation data: 30 canine patients. 

i. 
The mean difference between POCgluc and LABgluc was 29 mg/dL,
with a maximum difference of 180 mg/dL. 
ii. The mean
difference between corrected POCgluc and LABgluc
was 5.5 mg/dL, with a maximum difference of 181.3
mg/dL.
iii. Use of corrected
POCgluc significantly reduced clinical risk, compared
with the use of POCgluc alone to guide therapeutic de-cisions (Error grid analysis). 
8. Conclusion: In this study, PCV had a significant effect on the accuracy of a veterinary POCglucometer. 
a. 
POCgluc at PCVs of 42%
to 56%: ≤ 10 mg/dL deviation from the
LABgluc.
i. High PCV: falsely lower POCgluc; Low PCV: falsely higher POCgluc.

b. Corrected POCgluc may reduce the risk of making inappropriate clinical decisions
when evaluating hemodiluted or hemoconcentrated
samples. Most POCgluc measurements were within
zones A and B= nominal clinical risk without correction for most samples. However, corrected POCgluc measurements primarily fell within zone A, thus minimizing clinical risk.
c. Limited samples with marked
hypo- or hyperglycemia. Correction formula less accurate at both glycemic extremes. 
d. 
An ideal POC device would simultaneously measure Hct or hemoglobin with glucose concentration and incorporate a corrective formula into the
intrinsic POCglucometer algorithm prior to display.
