· [image: ]Objective
· To evaluate selected historical and physical parameters as predictors of hyperkalemia in male cats with urethral obstruction
· Background
· Retrospective study
· 233 male cats
· Inclusion criteria: any previously untreated male cat presented with clinical signs consistent with a urethral obstruction and that had a large, firm, non-expressible urinary bladder
· TPR, peripheral pulse strength, presence of arrhythmias assessed
· On admit:
· Measured: pH; pCO2; pO2; sodium, potassium, chloride, iCa, glucose, lactate
· Calculated: bicarbonate and base excess
· Univariate logistic regression
· Results: in cats with UO
· Majority were exclusively indoors (173/208 [83%], CI 77–88%)
· Majority were presented for their first occurrence of urethral obstruction (161/216 [75%], CI 68–80%)
· Anorexia noted in 115 of 191 (60%, CI 53–67%)
· Vomiting noted in 104 of 204 (51%, CI 44–58%)
· 68 (39%, CI 32–47%) were hypothermic (T: <100F)
· 87 (50%, CI 43–58%) were normothermic (T 100F-102.5F)
· 19 (11%, CI 7–17%) were hyperthermic (T >102.5F)
· [bookmark: _GoBack]22 had a HR< 140 bpm (20%, CI 7–17%) and were considered mildly bradycardic
· 12 had HR  100-140 (6%, CI 3–11%) and were considered moderately bradycardic
· 10 cats with UO a HR <100 (5%, CI 2–10%) and were considered severely bradycardic
· The median respiratory rate was 36bpm
· 26 of 171 cats (15%, CI 10–21%) had weak pulses
· 66 of 176 cats (38%, CI 30–45%) were reported to be depressed
· 64 of 170 cats (38%, CI 30–45%) were considered to be weak
· 21 of 189 (11%, CI 7–16%) had arrhythmias on presentation to the emergency room
· 76% (151/199, CI 69–82%) had [K] <6.0mmol/L
· 12% (24/199, CI 8–17%) had [K] 6.0-8.0mmol/L
· 12% (23/199, CI 7–17%) had [K] 8.0-10mmol/L
· 0.5% (1/199, CI 0–3%) had [K]>10.0mmol/L
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· [image: ] [image: ][image: ]Discussion
· Sensitivity: Among the cats that were hyperkalemic, what proportion were test-positive (True positive rate)? 
· Specificity: Among the cats that were not hyperkalemic, what proportion were test-negative (True negative rate)? 
· Positive predictive value: Given a positive test, what is the probability of a cat being hyperkalemic? 
· Negative predictive value: Given a negative test, what is the probability of a cat not being hyperkalemic? 
· Likelihood ratio positive: Given a positive test, what is the chance (likelihood or odds) of the cat being hyperkalemic? 
· Likelihood ratio negative: Given a negative test, what is the chance (likelihood or odds) of a cat being hyperkalemic? 
· Correctly classified: Accuracy of the test. How many true positives and true negatives can a test correctly classify?
· Positive predictive value: the probability that subjects with a positive screening test truly have the disease
· Negative predictive value:  the probability that subjects with a negative screening test truly don't have the disease
· 
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Table7: Diagnostic characteristis of heart rate combined with temperature <37.2'C/99F for detecting hyperkalemia (>80mmol/L)

Heartrate  Sensitivity (%) _ Specificity (%) Correctly classified (%) LR+ LR— _ PPV(%) NPV (%)
<140 s % 8 103 08 7 %
<120 2 % 2 50 08 8 8
<100 21 100 o ity 08 100 &

LR+, ikelihood ratio posiive; LR - Ikeinood rato negatve; PPV, posito precictive valus; NPV, negatve prodicive valuo.
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‘Tabled: Diagnostic characteristics of heart rate for detecting hyperkalemia (>8.0mmol/L)

Heart rate (b.p.m) _ Sensitivity (%) _ Specificity (%) _ Correctly classified (%) LR+ LR PPV (%) NPV (%)

105 2 % 9.4 23 07w %
120 54 % 029 785 05 8 8
10 & % o1 51 04 7 @
150 & % 899 "3 o4 & %
180 & 5 852 57 04 & o
180 7 & 692 24 04 @ %
20 % ry 515 7 02 2 %
20 100 o 219 0o 16 o

LR+, lkeinood ratio posiive; LR . Ikelhood ratlo negative; PPV, positive predicive valus; NPV, negatve predicive vaue.
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Table1: Results of univariate logistic regression analysis of
the 9 variables that were significantly (P<0.05) associated with
severe hyperkalemia (>80 mmol/L)

Variable n__OR  esw%al Pvalue®
Provously bocked 195 0.12 001-082 00056
Anorexia 17 64 142 00028
Voriting s 32 1285 00120
Indoorioutdoor w19 1181 00150
Vieal puises 54 32 105105 <0000t
Temperature 155 050 042068 <0001
Hoartrate 169 096 094007 <0001
Rospiatoy ale 163 094 090-008 0.0003
Arthyibmia 2 69644 <0001

* = <0005 satsticaly signifant.
. number; OR, odds rato; C, confdence intenvl.
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Table2: Categorical variable test characteritics for detection of hyperkalemia
Variable Sensitivity (%) _ Specificity (%) _ Correctly classified (%) LR+ LR— PPV (%) NPV (%)
Previously diagnosed 4 8 6 02 13 2 8
Indoor and outdoor 36 o & 26 07 2 o
Vomiting 7 % 55 16 05 19 %
Weak pulses. 3 9 % 122 04 6 o
Anthythmia a8 % 8 s 05 65 2
Anorexia % r a8 503w Ed

LA+, lkfinood raio posiive: LR, ikelhood rato negative; PPV, positive predicive value: NPV, negative predicive valve.

Table3: Diagnostic characteristics of rectal temperature for detecting hyperkalemia (>80 mmol/L)
Temperature _ Sensitivity (%) _ Specificity (%) __ Correctly classified (%) LR+ LR— PPV (%) NPV (%)
35095F 2 % & 29 08 & &
BICEEET 46 o & w01 06 & 8
37085 F &7 % 5 68 04 50 %
79CN0IF 8 57 61 20 03 27 %
B2CHOTE 9 st 5 19 o1 27 %
BOCH0RIF 100 19 3t 12 0o 19 100

L+, lklinood ratio posiive; LR, ikelhood ratio negative; PPV, positive predicive value: NPV, negative predicive vlue.
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Table5: Diagnostic characteristics of heart rate added to temperature for detecting hyperkalemia (>8.0mmol/L)

Sum  Sensitivity (%) Specificlty (%) __Correctly classified (%) LR+ LR—  PPV(%) NPV (%)
s 100 20 ] 2 o0 15 100
209 9% @ 50 s o1 1 %
02 % r 55 s 02 19 %
207 & 57 & 20 02 2 o7
200 ™ e & 21 03 2 %
276 s 8 81 FEREH 3 %
255 o o 0 2 04 o1 %
20 st % %2 & 05 7 %
205 2 % & @7 07 ® K

LR+, ikelihood atfo positve; LR -, fikeinood rato negatve; PPV, positve precictve value; NPV, negative predicive value.

Table6: Diagnostic characteristics of heart rate combined with temperature <37.5°C/100°F for detecting hyperkalemia
(>80mmol/L)

Heartrate  Sensitivity (%) _ Specificity (%)  Correctly classified (%) LR+  LR—  PPV(%) NPV (%)
<140 52 % o1 2 05 81 %
<120 2 % o as o8 8 87
<100 21 100 B ity 08 100 7

L+, likelhood rato positive; LR, ikelinood ratio negatve; PPV, positive precictive value; NPV, negalive predicive value.
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