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Hypothesis – pituitary-adrenal-insufficiency exists in some populations of critically ill dogs, such as those with acute sepsis
Purpose – to evaluate pituitary-adrenal function in acutely critically ill dogs with sepsis and in dogs with other types of nonseptic critical illnesses that were likely to result in similar degree of illness and to determine the incidence of pituitary-adrenal insufficiency in these populations.
M&M – N=31 dogs with sepsis, severe trauma, GDV of <48 hours duration. Exclusion: steroids, etomidate, ketoconazole within 4 weeks of illness; dogs with adrenal gland disease. 
	N=10 healthy dogs used to assess the correlation between baseline plasma concen. of endogenous ACTH and cortisol.
Each dog received 5 ug/kg for the ACTH stimulation test
Results-
No correlation was found between mean baseline endogenous ACTH and mean baseline cortisol. NSD in testing pre or post-op. NSD in mean baseline serum cortisol, endogenous ACTH, and ACTH stim-cortisol or delta-cortisol between groups (trauma/sepsis/GDV).
55% of dogs had at least 1 biochemical abnormality consistent with adrenal or pituitary gland insufficiency. 61% had at least 1 biochemical abnormality consistent with pituitary or adrenal gland overactivity.
Sepsis dogs – 5 had ACTH stimulated serum cortisol concentrations less than reference range, 1 had plasma endogenous ACTH concentrations less than the reference range. Two had no apparent response to ACTH stim.
[image: ]Trauma – 4 had no response to ACTH stimulation, 3 had endogenous ACTH less than the reference range. One had both (flat ACTH stim and low endog. ACTH).
[image: ]Dogs with a delta-cortisol <83 nmol/L were 5.7 times more likely to need pressors.
NSD in outcome from those with normal ACTH stim vs abnormal

Discussion
Results suggest that there may be impaired adrenal gland or pituitary gland function in some critically ill dogs.
Delta-cortisol <83nmol/L was associated with hypotension and decrease in survival, more likely to receive pressors.


Questions:
1. Draw a schematic of the hypothalamic-pituitary-adrenal gland axis. Indicate feedback loops.







2. According to this study, dogs with what delta-cortisol were found to be more likely to need pressors?
a. ≤ 65 nmol/L
b. ≤ 83nmol/L
c. ≤ 102 nmol/L
d. ≤ 145 nmol/L

3. True or False: More than half of the dogs in this study had one or more biochemical abnormality suggestive of adrenal gland or pituitary gland insufficiency.
4. True or False:  Dogs with sepsis were more likely than dogs with trauma or GDV to have abnormal post-ACTH stimulation cortisol levels.






Answers:
1. 
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2. B
3. True
4. False
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Pituitary-adrenal function
in dogs with acute critical illness

Linda G. Martin, pvm, ws, pacvecc; Reid P Groman, pvw, pacviv; Daniel J. Fletcher, pvw, i, DAcvECE;
Ellen N. Behrend, vwo, e, pacviv; Robert J. Kemppainen, pvw, php;
Valerie R. Moser, pvw; Kathy C. Hickey, bvwt

Objective—To evaluate pituitary-adrenal function in critically ill dogs with sepsis, severe
trauma, and gastric dilatation-volvulus (GDV).

Design—Cohort study.

Animals—31 ill dogs admitted to an intensive care unit (ICU) at Washington State Univer
sity or the University of Pennsylvania; all dogs had acute critical illness for < 48 hours prior
t0 admission.

Procedures—Baseline and ACTH-stimulated serum cortisol concentrations and baseline
plasma ACTH concentrations were assayed for each dog within 24 hours after admission
1o the ICU. The change in cortisol concentrations (A-cortisol) was calculated for each dog.
Morbidity and mortality data were recorded for each patient.

Results—Overall, 17 of 31 (55%) acutely critically ill dogs had at least 1 biochemical ab-
normality suggestive of adrenal gland or pituitary gland insufficiency. Only 1 (3%) dog had
an exaggerated response to ACTH stimulation.

o
differences were detected among dogs with sepsis, severe trauma, or GDV with respect to
mean baseline and ACTH-stimulated serum cortisol concentrations, a-cortisol, and baseline
plasma ACTH concentrations.

Conclusions and Clinical Relevance—Biochemical abnormalities of the hypothalamic-
pituitary-adrenal axis indicative of adrenal gland or pituitary gland insufficiency were
common in critically ill dogs, whereas exaggerated responses to ACTH administration
were uncommon. Acutely ill dogs with A-cortisol < 83 nmol/L may be more likely to require
Vasopressors as part of the treatment plan. (J Am Vet Med Assoc 2008;233:87-95)
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‘Table 2—Number, percentage, and range values for 31 dogs with acute critical illness that had concentrations of serum cortisol or
plasma endogenous ACTH outside the respective reference ranges.*

Less than reference range Greater than reference range
ACTH-stimulated Baseline ACTH-stimulated Baseline
Type of Baseline cortisol cortisal endogenous ACTH  Baseline cortisol cortisol endogenous ACTH
illness  Variable _concentration  concentration concentration concentration concentration concentration
Sepsis  No.(%) 0 5(16) 1) 6(19) 10) 207)
(n=13) Range — 5410 170 nmol/L 88 pgimL. 25t03450moll  8nmoll 899104218 pyml
Trauma  No. (%) 0 00 3(10) 8(26) 00 3(10)
(n=10) Range — — 26t091pyml 1700 418 nmollL — 1189103165 py/ml.
GOV No.(%) 0 207) 2(1) 5(16) 00 00
(n=8)  Range — Mto21gnmoll  55t058pyml 177 to 476 nmollL — —
Total  No.(%) 0 1(3) 6(21) 19 (61) 103) 5(17)
(n=31) Range — stto219nmoll  26to91pgml  170to4T6nmoll  ssenmoll  89.9t0 4218 pyml
*Reference range for baseline serum cortisol congentration is 10 to 160 nmol/L, reference range for ACTH-stimulated serum cortisol
concentrgion ||1:1i 22010 560 oL, and refrence fangs or asaline plasma endogenous ACTH concentration s 1010 80pymL.
—=Not applicable.





image3.png
Table 1—Mean + SEM (range) values for plasma endogenous ACTH, baseline serum cortisol, and ACTH-stimulated serum cortisol
concentrations and A-cortisol in 31 dogs with acute critical illness.

Type of No. of Endogenous ACTH ACTH-stimulated cortisol A-Cortisol
liness dogs. concentration (pg/mL) concentration (nmol/L) (nmol/L)

Sepsis 3 719 = 303(88104218) 1798 = 287 (44 10 345) 2806 +440(54t0858) 1008 + 327 (4 10513)

Trauma 10 806 = 318 (2610 3165) 2549 = 328 (91 to 418) 3607 +502(257t0551) 1058 = 37.3(-29t0 271)

GDV 8 299 = 356 (5510 69.8) 2316 = 3656 (11410 476) 3416 56.1(202t0542) 110 = 417 (-25t0 226)
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