Clinical Notes - Individual Specimen Report
BURNET PARK Z0OO

Scientific Name: ELEPHAS MAXIMUS (no subsp) Accession #: M05087
Common Name: Asiatic elephant Male
Name: Kedar Birth: 31.Jul.2005
..... 2005
1.Aug.2005

S/0: Kedar is one day old, bright alert and nursing well. HR 74, RR
18, temperature this morning 97.4. Weight this morning was 336 pounds
(down from the birth weight of 345). The umbilical stalk was about 4
cm in diameter, firm but no hernia could be palpated. Extending from
that stalk was a 5 cm long umbilical cord drying up, and clean. The
umbilicus was treated with dilute nolvasan solution. Anesthetic cream
was applied to the right ear and 2 cc of blood was drawn for CBC and
Chemistry screen. The PCR test for herpes requires 4 ml of blood in
EDTA and the sample was insufficient for testing. Blood will be
collected again on Wednesday. (EMRB)

2.Aug.2005
AM Vitals:
Temp 98.6
HR 66
RR 30
umbilicus treated.
Nursing often, on exhibit with mother 2 times today. (KWP)

2.AUg.2005
Rx: CEFTIOFUR SODIUM 338.8 mg IM SID until further notice. (NAM)

3.Aug.2005 ‘
8/2 2100: Kedar urinated and the first half looked dark, keepers
collected and then the second half of the stream was bright red.
Umbilicus palpated: cone shaped at juncture to body (larger than I
expected) and the stalk is 75" long and not yet completely dried up.
Molsture present on stalk. No blood or obvious discharge seen.
Dipped with straight iodine to cauterize per NAM. He did not object
to this. He dropped his penis after all treatments and there is some
dried blood around the urinary meatus and the mucosa looks a bit red
and irritated. JM confirmed this same observation 8/3 am. He tends
to drop his penis more than keepers expected.
Urinalysis: (urine was clear after spinning down)
PH 8
Blood 4++
Protein 2+
Sp Grav 1.028
Sediment:
RBC TNTC
few squamous epithelial cells, few bladder epithelial cells. The rbcs
obscured any other debris, diluted with saline: no crystals, WBCs
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seen.
No petechia in mouth or conjunctiva. He is BAR and nursing. T 98.6F
Blood drawn from left ear for Istat:
BG 74, BUN 6, Na 131, K 3.6, Cl 94, TCO2 24, Anion Gap 18, HCT 42%, Hb
14.3 (both calculated), pH 7.510, PCO2 28.4, HCO2 22.6, Base def/exc

0.
Per NAM, started on Ceftiofur at 2.2 mg/kg IM SID. Given IM left
hamstring. DMSO applied after. (KWP)

3.Aug.2005
On Tuesday night the keepers called around 9:30 to report that Kedar
urinated and at first the urine was clear, and then became
progressively darker (blood tinged). Blood work from Monday was
normal. U/A showed large numbers of RBC no WBC, no crystals and no
casts. Once spun down, the urine was clear indicating no
hemoglobinuria or myoglobinuria. During urination, the stream of urine
was reportedly large and steady. No swelling around the umbilicus was
reported, but the umbilical cord was still moilst. An abrasion was
noted around the opening of the urethra at the tip of the penis. Until
further evaluation was made, ceftiofur at 2.2 mg/kg IM was started
SID.

Monday :
WBC: 13.3 (15.3-20.5) PCV: 46 (46.9) Na: 130 (125-153) K: 5.5
(3.8-6.4) Cl: 89 (79-111) BUN: 15 (6-14) Creatinine: 3.1 (2.3-3.5)

Tuesday (10:30 PM I-Stat)
K: 3.6 Na: 131 Cl: 94 BUN: 6 Glucose: 74 Hct: 42 pH: 7.5 1iGap:
18

Today - wednesday: Weight today was 333 lbs., which 1is an increase of
one 1b since yesterday. His temperature was 98.1 deg F. He 1s BAR,
nursing normally. Examination of the penis confirmed the presence of
small scabs around the urethral opening as well as a yellow line
surrounding the opening. No inflammation was detected. Palpation of
the umbilicus revealed that the stalk was smaller than that palpated
on Monday but the cord itself was still moist. There was a mixture of
betadine in the fluid colleted (justa few drops). About 10 minutes
later, the cord was palpated again and there was more fluid "milk"
out . Samples were collected and submitted for cytology and gram
staining. The cord was treated topically with iodine (2%) which was
the only product available at that time.

A: differential diagnoses that were considered include trauma,
infection (umbilical cord), patent urachus, ruptured bladder, stones,
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igoerythrolysis, myopathy.
So far we have confirmed patent urachus - most likely small leak.

There is no evidence of infection today and the present blood work
does not indicate a ruptured bladder. In few cases in foals, a leak
into the SQ or the abdomen can occur. Often times the leak 1s so small
that the excretion 1s greater than the reabsorbtion of the analytes
and there are no blood work changes. An ultrasound would be helpful,
but given the present situation a small protable machine is reguired.
Discusgsed with Dennis Schmidt, Julilia Flaminio and Jon Cheetham from
CU; all agree to use the silver nitrate cauterization and the 7%
iodine. The cauterization is done once, the next day the leak should
be checked. If there are none, this treatment should not be repeated
so that the scar is not disturbed. If the leak is still present a
second treatment is recommended.

P: PE daily as instructed.- In PM we cauterized the umbilicus (5 stick
of silver nitrate up the lumen of the umbilical cord, collected blood
for a repeat analysis CRBC, chem panel and protein electrophoresis, and
administered ceftiofur IM 2.2 mg/kg this treatment in left caudal
thigh. PM temp was 97.7F and RR while asleep was 20bpm. Keepers will
dip umbilicus in 7% iodine once at the end of the day. (NAM)

4.48ug.2005
S/0: At approximately 8:00AM this morning Kedar went into the outside
elephant pool. He was seen swimming at first, then while the other
elephants were trying to help him out of the pool, he went under
water. The keeper were able to pull him to the surface and removed him
from the pool. Immediately afterward he was noted to have very white
mucous membranes, was agitated and struggling to breathe. The
veterinary staff arrived at 9:15. At that time he was laterally
recumbent on his left side and oxygen was being administered via nasal
tube. His color was pink, his heart rate was 80bpm, and his capillary
refill <2 seconds, temperature 97.5 F. Alr was ausculted moving on the
right side, and dorsally on the left. There were loud referred upper
airway sounds which seemed to be coming from the trunk. Some small
amount of yellow mucoid material drained from the left side of the
trunk intermittently. At 9:45 120 mg of furosemide was given IM in the
right hind. Blood was taken for PCV (47 and 7.2 with no hemolysis) . At
10:20 he began urinating frequently from a sternal position. At 10:30
the heart rate was still 80, respiration 24. The respiration was mildy
labored with air moving in all fields on the right. The left was
difficult to auscult due to left lateral recumbency. At 10:40 T was
98.9. At 11:25 an ISTAT was obtained from the right ear vein. The PCO2
was 40.8, SPO2 52 502
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800: Kedar entered the outside elephant pool. He was seen swimming at
firset but as the other elephants attempted to help him from the pool,
he became completely submerged. It is unclear exactly how long he was
submerged. JM dove into the pool and retrieved Kedar from near the
bottom. Once removed from the pool he was noted to have very pale
mucus membranes, was agitated and struggled to breathe.
830: Dr. Abou Madi was paged and informed of situation (pale mucus
membranes, keepers encouraged him to walk). Talked with Dr. Baker and
instructed her to start oxygen supplementation (line via the trunk).
She was notified that Dr. Kollias and Dr. Bunting had already left for
the zoo.
840: Drs. K and B were paged while they were enroute to Syracuse and
gave first aid suggestions for the keepers to carry out in the 20
minute interim period.

9:15: Dr. K and B arrived at the zoo. At this point in time Kedar
was in left lateral recumbency and was being administered oxygen via
the trunk using a nasal catheter. His mucus membranes (mm) were pink

with capillary refill being <2 sec; HR 80bpm, rectal temp 97.5F. Alr
was ausculted moving on the right side and dorsally on the left of the
thorax. There was mild referred upper alrway sounds which seemed to
be coming from the trunk. Intermittently, small amounts of yellow
mucoid material drained from the left side of the trunk. He appears
exhausted. With a working diagnosis of near drowning induced hypoxia,
physical exhaustion, and pneumonitis, Drs. K and B proceeded as
follows:

945: Rlood was collected for a PCV (47%) and TS (7.2 g/dL). Rectal
temp was 97.8F. There was no evidence of hemolysis in the capillary
tube. Furosemide (120 mg) was given IM in right hip.

900 through 1000: Dr. AM contacted Dr. Goldstein, Flaminio and Shupa
at the Cornell University for Animals (CUHA). They discussed changes
associated with near drowning in fresh water (changes 1in lungs,
possibility of hemolysis, protection with antibiotics, monitoring with
blood gases, discussion about giving low doses of anti-inflammatory
drugs and discussion about oxygen toxicity. If amikacin used with
ceftiofur, then another drug needs to be added for bacteriodes-
metronidazole. NAM communicated discussions to GVK.

1020: Kedar urinated freguently while in sternal recumbency. The
urine appeared clear.

1030: HR 80bpm, RR 24 bpm and mildly labored. Ailr was ausculted
moving on both sides of the chest. At 1040, T 98.9F. At 1125

arterial blood was drawn from the right ear for ISTAT analysis. The
PCO2 was 40.8, SPO@ 52, S02 86 and pH 7.4. Ceftiofur (340 mg) was
given IM in the right triceps muscle. SPO2 very low. Hypoxemia? Need

to repeat sampling to ensure that this was arterial blood and to help
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determine the source of the hypoxemia 1if this is a real value.
Values: BG 76, Na 128, K 3.2, TCO2 27, iCa 1.33, HCT 49%, Hb 16.7.
Dr. K discussed with Dr.NAM blood gases. There 1s a need to repeat
blood gases 15 minutes after oxygen has been removed and then again
about 20 minutes after on oxygen. Consider getting venous blood at
the same time for analysis and to see 1f first sample was arterial,
venoug or had venous admixture.

1140: T 29.4F, RR 44

1215: CGVK infcormed NAM of blcood tinged mucus in stools (4ml total).
Discussion with Dr. Goldstein: possible causes included sloughing of
mucosa secondary to hypoxia while under water or disseminated
intravascular coagulation (DIC). We discussed i1f baby could accept
whole blood transfusion and since his PCV was 47%, there was no
further room for RBC and plasma was recommended. Since we did not
know if this was the beginning of DIC and because of the amount of
time reguired to collect and process the blood, we recommended to
collect blood to have plasma on hand i1if needed. Information was
relayed to GVK.

Shortly after, NAM talked to Dr. Ainsworth who gave the following
recommendations:

* to preserve kidney function, use ampicillin and ceftiofur instead of
amikacin and ceftiofur.

* £o improve lung function and renal function use furosemide

* dexamethasone very low doses (0.05-0.1mg/kg)

* antioxidants to help the lungs : Vit E and Vit C

* perform clotting panel (platelets, APTT, PT, FDP, D-dimers) to
monitor for DIC.

* administer platelet rich plasma; to obtain such a sample collect
blood in plastic bags for platelet preservation (do not use glass).
Centrifuge at 250xG for 3-5 minutes and give within 6 hours. OK to
give 2 1L for weight of baby.

Information relayed to GVK.

Blood gas results after being off oxygen for 20minutes:

pH 7.409, PCO2 38.6, PO2 52, HCO3 24.4, Base def/exc 0, S02 87%, BG
69, Na 129, K 3.3, TCO2 26, 1Ca 1.38, HCT 50%, Gb 17. No change from
11:27.

Milk was expressed from Targa's mammary gland. while standing once
again, Kedar exhibited a good suckle response and accepted 70ml of
milk PO. A syringe with a short plastic tube was used to give the
milk.

1220: KWP with assistance from the elephant keepers, began to draw 4
units of blood from Romani which will provide platelet rich plasma
because 1t may be needed to treat potential shock and DIC in Kedar. A
blood sample was also drawn to act as a control for the clotting panel
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that wil: pbe submitted on Kedar. T 99.4F, HR 80bpm, RR 32bpm. No
engorged vessels or petechias were noted on the conjunctiva or in the
oral cavity. Referred fluid sounds were auscultated along the trunk.
The urine was noted to be grossly clear.

1245: Per Dr. Dorothy Ainsworth at CUHA, 7mg dexamethasone (0.05ma/kg)
was given IV to help prevent further alveolar pathology. Oxygen was
continued via the nasal tube.

1255: Kedar 1s sleeping in lateral recumbency. His RR is glightly
increased but his breaths are smooth and regular. There is a slight
abdominal effort on expiration.

1300: A small amount of blood tinged mucus 1s noted coming from the
rectum as above. Hypothesized cause remains the same (intestinal
mucosal hypoxia). There is no evidence of oral mucosal or
conjunctival hemorrhage indicative of DIC. The keepers feel that
Kedar i1s now laying down for much longer periods of time than
normally.

1315: Respiration appears a bit labored and rapid. T 99.6F. Oxygen
therapy 1s being continued as above. A: Kedar's temperature is
rising. PCV at this time 1is 47% and TS 6.2 g/dl. There wasg no
evidence of hemolysis in the plasma. P: The cause for the temperature
elevation is thought to be from the increased ambient heat and
humidity. Thus, we will keep a fan blowing on him at all times. If
his temperature continues to elevate, we will apply ice and alcohol to
his body, feet and ears. A: potential hyperthermia.

1327: Kedar accepted 170ml of Targa's milk while standing. His suckle
response was not as strong as previously.

1400: The rectum and perineum are noted to be free of blood tinged
mucus. He 1s resting gquietly in lateral recumbency. His feet, ears
and skin are cool to the touch.

1412: RR 20bpm, HR 120 bpm, T 99.6F. Conjunctiva and mucus membranes
are free of petechias and the perfusion and color of the mm is normal.
Kedar has been standing for some time now and is attempting to nurse
and 1is vccalizing.

1420: the umbilicus was dipped in 7% iodine solution as previously
done on a daily basis. At this time Kedar unsuccessfully attempted
to nurse.

1430: 3 g of injectable amoxicillin was administered IM in the right
hip to prevent (in conjunction with the ceftiofur) pneumonia of
anaerobic bacterial origin. Kedar is standing, QAR and flapping his
ears.

1445: Results of Coagulation profile:

Romani (as control) /Kedar (human normals) :

d-dimer <0.5 ug/ml/<0.5 ug/ml (<0.5)

Fibrinogen 272 mg/dl1/294 mg/dl (190-500)
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Prothrombin time 8.5 sec/8.7 sec (8.9-11.4)
APTT 15.2 sec/ 20.2 sec (22.2-34.2)
Within normal limits, no evidence of DIC.
1500: Kedar has now been standing for over 50 minutes, the longest
period for the entire day. A: HR 140bpm, RR 52bpm, and rectal
temperature 100.2F continue to increase. S/0: blood was drawn for a
PCV and arterial blood gas analysis to determine if the changes in the
HR and RR are due to hyperthermia or poor tissue oxygenation. The
sclera of both globes 1is now injected. There is no urine production
noted at this point. Results: ISTAT failure due to high ambient
temperature in barn. Tx: place ice packs on ears to combat
hyperthermia. continue oxygen therapy.
1525: Kedar laid down in lateral recumbency by the outside door. His
respiratory rate remains elevated. At this point Targa became
extremely agitated and had to be chained front and rear due to human
danger potential.
1555: Targa remains very agitated and 1s now intractable. GVK
administered 200mg xylazine into her left triceps muscle.
1605: Targa was administered 40mg butorphanol IM in the right hip to

supplement sedation with xylazine. Kedar's rectal temperature 1s now
101F.

1615: Initial effects of sedation are now noted for Targa.

1630: Kedar's rectal temperature 1s now 101.7F. Targa's rectal
temperature is 98.8F. P/tx (for Kedar): apply ice packs to his body
wass as he walks around using a multi-pocketed vest. Administer cold
water enema (1L) using a stomach tube and 140cc syringe. Kedar

continues to walk and receive oxygen via trunk tube.

1700: Kedar is standing but appears exhausted. RR 40bpm, T 101F
1750: Kedar was trying to nurse but went down in sternal recumbency.
A: He appeared almost sedated rather than shocky at this point being
that his perfusion and other vital signs have not changed
dramatically. P: given that Targa was sedated and there is
speculation that some xylazine or butorphancl may have been ingested
via the milk, naltrexone (20mg) and yohimbine (4 mg) were given 5
minutes apart IV. Only slight stimulation was noted following the
yohimbine.

1805: Kedar remains in sternal recumbency. His pupils are dilated and
only marginally responsive to light stimulation, his mm are pale/white
and his respirations are infrequent. He was intubated and ventilated
using the Hudson demand valve and oxygen. A 2cc volume of 1:10,000
epinephrine was given tntratracheally and IV with no response.
Atropine (0.01mg/kg) was then given IV with no response.
Ventilation/resuscitation procedures continued.

1815: GVK pronounced Kedar dead due to irreversible cardiac and
regspiratory failure.

1915: AW and EMB transported Kedar to Cornell University in Ithaca.
The on duty pathologist was contacted and stated that the necropsy
would be performed AM 8/5/05. (EMB)
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6.Aug.2005
Meconium culture yielded no significant organisms. (NAM)

15.Aug.2005
Cultures taken at the time of necropsy
1) Tracheal swab showed many heavily encapsulated E. coli and few
Acinetobacter baumannii.
2) Jejunal swab showed moderate numbers of heavily encapsulated E.
coli and moderate numbers of Clostridium perfringens. No campylobacer
jejuni was isolated, nor was any Salmonella. (SLB)

6.Sep.2005
These are the results from blood collected at various times.

Blood collected 8/1/05 showed normal CRC, slight icterus, few target
cells, protein eletrophoresis was within normal range for an adult.
cytology performed on umbilical swab confirmed septic inflammation.

Blood collected 8/3/05 showed normal CBC with few target cells, no

icterus but increased creatinine (2.6, ref 0.8-2.1), high total
bilirubin (3.2, ref 0-1.5), increased direct bilirubin (0.4, ref
0-0.1), severely increased indirect bilirubin (2.8, ref 0-0.4). Some

of the bilirubin increase may be due to normal fetal hemoglobin
metabolism. Gram stain of umibilicus shows moderate amount of variably
staining rods. Protein electrophoresis confirmed increased beta and
gamma globulins.

Blood collected 8/4/05 for coagulation panel showed normal D-dimer,
normal fibrinogen, PT 8.7, increase in APTT (20.2) compared to Romani,
which was 15.2. (NAM)

12.0ct.2005
PCR for EEHV on fresh tissues (placenta, heart, lung, kidney, aorta,
pulm artery, and tongue) was negative (Run at Smithsonian National
Zoo) .  (NAM)
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