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PARAMETER NORMAL OBSERVATION

Temperature 38.8 degrees Celsmus

Heart Rate 30— 100 beats/min

Breathung Rate at Rest | 20-40 breaths/ mun by 72 hours (70 bpm at Durth)
standing -~ two hours

suckling < 3 hours

Meconmm (first dung) | Passage complete by 12-24 hours

Nurstng Frequency

Average of 3-) ttmes per hour
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Plasma transfusions in neonatal foals
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(above) Blood can be
allowed to settle to

separate plasma and red
blood cells. (right) Plasma
can then be decanted into a
separate bag ready for use
(far right)
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<15 0-28 Poor
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Table |

(Giross composition of mare’s milk in comparison to human and cow's milk

Mare Human Cow
Fat (gkg ') 12 (5-20) 164 (3540) 3. 3539)
Crude protemn (gkg ) 214 (15-28) 142 (9-17) 123 31-38)
Lactose (gkg '} 63.] (58-70) 6.0 (63-70) 4§48 (44-49)
Ash(gkg ) 41 (3-5) 22 (1-3) 16 (7-8)
Giross energy (kealkg ! 480 (390-530) 6771 (630-700) 674 (630-712)
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Ingredient % of Creep Ration
Oats, crimped 50.5
Corn, cracked 23.0
Soybean meal 20.0
Molasses 5.0

Ground limestone 0.9
Dicalcium phosphate 0.6
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Creep feeding
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Creep feeding
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Perinatal Asphyxia
Prematurity
Shock
Neonatal Diarrhea
Respiratory Disease
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osteomyelitis, physitis, septic arthritis, meningitis,and umbilical infections
Y
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Sepsis
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systemic inflammatory response syndrome(SIRS)
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* leukocytosis (leukocyte count greater than 12,500 or less
than 4000 cells/ul), or increased numbers of immature

forms of granulocytes (greater than10% bands).
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Terms Used to Describe Clinical Syndromes

Associated with Systemic Inflammation®-1°

Infection: Inflammatory response to the presence of
microorganisms or the invasion of normally srerile
host tissue by microorganisms

Bacteremia/septicemia: Presence of viable bacrteria in
the bloodstream

Systemic inflammatory response syndrome (SIRS):
Systemic response to an array of severe clinical
insults

Shock: SIRS-induced hypotension refractory to fluid
resuscitation in association with hypopertusion

Sepsis: SIRS due to infection

Severe sepsis: Sepsis associated with organ
dysfuncrion, hypoperfusion, or hypotension

Septic shock: Sepsis-induced shock

Multiorgan dysfunction syndrome (MODS):
Altered organ function in an acutely ill patient
requiring intervention to maintain homeostasis
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Normal Foal
Intrauterine infection —— Postnatal infection

Hypoxia / \ Other insults: Trauma, hypovolemia,

hemorrhage, drug or immunologic reactions

Y

Recognition of tissue iniury

or presence of mlcruorganlsms
(see Figure 4)

|

i Proinflammatory cytokines
I?II;]%LIICIItIJ%nr‘:Imgt()?{Ir ez;][ﬁ !llgss < Macrophage activation — (interleukin-1, tumor ngcroglsfactor—
; - see Figures 3 and 4 interleukin-6, interleukin-12, and
phospholipase A, cyclooxygenase-2) \ ( i ) / A 18)
Increased vascular _ < Endothelial activation and . Neutrophil activation,
permeability local vasodllatlnn chemolams mlgratlnn
/ystemu: vasoconstriction
|_ | d transwm
Fluid ocalize Impaired cardiac function

hemostatic

extravasation -
dysfunction

A

>

Systemic vasodllatatlon

Systemic hemostatic >

stfu|ncIion //z (shock)
g Multiorgan dysfunction BB
> syndrome

Refractory hypotension

/

Tissue injury/
cellular dysfunction
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E.Coli. Clostridium perfringens types A and C, Clostridium
difficile and Salmonella spp.
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Table 53 Most Common Pathogens Isolated from Sepfic Equine Neonates in the Last Fifteen Years®

Years isolates obtained and samples cultured

1978-1987* 1982-1987 1986-2000°

Blood and Blood and 1991-1998* All 1993-2000°
Organisms Necropsy Necropsy Blood Cultures Blood
Escherichia col 3l 42 19 25 28
Klebsiello 13 9 4 8 8
pneumoniae
Actinobacillus spp 19 6 9 6 22
Pseudomonas 5 4 |
aeruginosa
Cifrobacter spp 5 2 X
Enterobacter spp 4 7 12 § 10
Salmenella spp g X 5 4
Strepfococcus spp 8 8 9 12 7
Staphylococaus spp 4 3 10 6 i
Enterococcus 9 5 10
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Organisms Isolated from Infected Neonatal Foals

Organism Percentage of Isolates
Gram-negative
Escherichia coli*>*3% 30.6—-56%
Klebsiella pneumoniae™* 3.7—12.9%
Actinobacillus Specieséz"i}“is 8—-19%
Enterobacter species*>*3% 3.5—-5.7%
Pseudomonas aeruginosa*>*>* 2.8-4.7%
Citrobacter species® 4.7%
Pasteurella species™ 3.7%
Salmonella species*®* 2.8-3.7%
Serratia marcescens?>* 2.8-3.7%

Gram- P ositive

B-hemolytic streptococci 3% 1.2-5.6%
Other streptococci * 7.1%
Staphylococcus species™* 2.8-3.7%
Clostridium species*>*% 2.4-3.7%
Other

Equine herpesvirus type 1% Nort available

Histoplasma capsulatum™ Not available
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Hypermia in the muzzle




Hypermia in the nasal mucosa in sepsis




Hypermla In the oral mucosa
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Fibrin sheet in the anterior chamber is sign of uvitis and advanced septicemia
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Suggested dosages for beta lactam antimicrobials in foals

Drug

Dosage

Comment

Penicillins

Ampicillin

22—30 maga/kg IV or PO, every
5—8 h

Oral pivampicillin 19.9 mg/kg

Amoxicillin

13—30 ma/kg PO, every 8 h

Penicillin, potassium, or
sodium

22,000—44,000 I1U/kg IV,
every 6 h

Alvvrays infuse slowvwly

Ticarcillin-clavulanic acid

50 mag/kg IV, every 6 h

Slowvww and dilute infusion
(dose based on ticarcillin)

IMmipenem

15 ma/kg IV, every 6—8 h

Use only when culture
dictated

Meropenem

15 ma/kg IV, every 6 h

Use only when culture
dictated

First-generation cephalosporins

Cefazolin

15—22 mag/kg IV, every 6—8 h

Cephalothin

10—20 mag/kg IV, every 6 h

Cefadroxil

20—40 mg/kg PO, every 8—12 h

Cefalexin

25 mgag/kg PO, every 6, or
30 mg/kg PO, every 8 h

Second-generation cephalosporins

Cefuroxime MNa

16—33 magagskg IV, every 8 h

Cefoxitin

20 mg/kg IV, every 6 h

Third-generation cephalosporins

Ceftazidime

20—-50 mg/lkg IV, every 6 h,
slowvw infusion

Crosses the BBB

Cefoperazone

30 mgag/kg IV, every 8 h, sloww
infusion

Cefotaxime

40—-50 mg/lkg IV, every 6 h,
slowvw infusion

Crosses the BBB

Cefotaxime continuous
infusion

40 mg//kg loading dose, then
6.7 mg/kg/h IV

Can go up to 8.3 ma/kg/h

Ceftizoxime

20—-50 mag/kg IV, every 6 h,
slowvw infusion

Cefpodoxime proxetil

10 mag/kg PO, every 6—8—12 h

g 6 h dosing for E coli

Ceftriaxone

25—50 mg/kg IV, every 12 h

Crosses the BBB

Ceftiofur

5-10 ma/kg IV, SC,
6—-12 h

IV, every

Author most often uses
5—10 mg/kg IV, every
12 h; high doses should
be given slowvly

Ceftiofur continuous
iNnfusion

5 mg/kg loading dose, thhen
0.42 mag/kg/h

Can double the dose
depending on MNMIC

Fourth-generation cephalosporins

Cefepime

11 mag/kg IV, every 8 h

Crosses the BBB

Cefguinome

1T mg/kg IMNM or IV, every 12 h

Has been used up to



Minimum inhibitory concentration (MIC)
Therapeutic drug monitoring (TDM)

Aminoglycoside dosing for foals

Drug Dosage Comment
Antimicrobial agents
Aminoglycosides
Amikacin 25 mg/kg IV, every 24 h TDM recommended
Monitor creatinine + UA
Gentamicin 8-16 mg/kg IV, every 24 h TDM recommended

Monitor creatinine + UA



Other antimicrobials available for use in foals

Drug Dosage Comment

Azithromycin 10 mg/kg PO, every 24 h; every Keep foal out of sunlight/heat
48 h after 5d

Clarithromycin 7.5 mg/kg PO, every 12 h Keep foal out of sunlight/heat

Chloramphenicol™ 40-50 mg/kg PO, every Handlers should wear gloves
12 h days 1-2 of age; every  Should be used with caution in
8 h days of age 3-5 first few days of life;

although not reported in
foals, gray baby syndrome is
a risk in human infants

Doxycycline 10 mg/kg PO, every 12 h May cause tendon laxity
Minocycline 4 mg/kg PO, every 12 h —
Rifampin 5 mg/kg PO, every 12 h Stains urine and mucous
membranes pink
Metronidazole for 10 mg/kg PO, IV every 8-12h  —
enteric clostridiosis for 1st 2 wk

Trimethoprim-sulfonamide 25-30 mg/kg PO, every 12 h —
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Testing the suckle reflex in a neonatal foal




) oalasmh O g Jg adlua alggud e CRT (8d (N gk o
AAST  Adilisa Oy gl g pAaRd AR (L cllalia Qﬁ&i&_dﬁ@d
Cosl (Ban Ll 08 j0 W S gl o ddisad adle () AST) () agea
(Y dﬂe&lﬁu OJSJJCALE‘.&A&JJJ,,&S‘\%;\ (2 gt AR Liia
Adilual 568 Aol ) B9 e SR L (adals ) g 2 gdine s

48 AR sl g L 9339 e ) o Sdi oo bl o
Jas il S o S 43 agdine pedi IS A () ) Eely Al e sk
S0 sl b S 3 ASy gl 3 g saaLldie Cul (Scan Sgdi 3 I g
L;LAaﬁJd_ﬁ%ﬂAuﬁagﬁhuﬁﬁuﬁé\ﬁu&gig%\

GRALS 1) A Gl G 6A JLdd g ki b bhgle calgamd L
la



LABORATORY SIGNS OF SHOCK
L oS o ddlua W 0 8 3 (Ll andldd ) gilsaall S PCV o

Gl Joara € (g el il Gy calgsp 3 PCV Gl 80
A grad 08 Ldia Adirad g

Sl Gagad T o Jlads el g g al8gs Gl o
W oS o Sl s s Culedgdinn G5A Gl A 49 e
I 4S8 adlua %4628 0 S 2 PCV (ab () Jaa,d gnal oy
LS PCV g Al 9! (s bam 9 ddlua S (il
A (alig W palgamd Jd dipa il 12 ) siaS 4y gilas
Peb ke, Adlnad Ll 0 S )3 (eadlll uulia (adld aa
AaS Gl 3 3l A4S 2dluae 5,1-8.0 g/dl oS G5A o ¢

»

utven



LABORATORY SIGNS OF SHOCK

il (U calggud 3 AS s gl (g sdnamh LY Ol S o
48 ) S W 0 S ) (A g Y (A (5 S
48 AGLYL i S Gl OScan AlS b U 0 g G Co L
raa s Gl gilia aand g Cida (o 1S Ay Ada) gy Ylalal
Sge WL a3 K a8 G ) el 48 il o AS Adilua
Jld il gha G ol 24 525 5L 08 8 (sA (i S
d%\)dﬁ@ﬁhﬂ)ﬁﬁ\&ﬁgﬁﬂj‘dﬁuﬁia)ﬁu
S A gdia oy Adlia ASulh 0 S )3, 2dil Jida ) giae (o jlas
A Yl (A (S

oo Sl ot 53 a 5aka 1/8U1/50) e Gl S o
Ca o SabiaB Wl g v gia il wd ) o 50lia3/5ccindd

ML Ol Gt S Tt e ) g S0 o) 0 el g gt
i) (5 908 e U oI ML



LABORAITORY JSIGNS OF SHOCK

Jgana CliSY, 5y oA ja sy o €SIl

22 L0 3 S (5 ) s s ilia il

O GLES a o a8 b Al adilisa Lgial

2SO 5s) O i 9 A (9398 g s

aSaila) (il s 0 S, ol g ey L8l Ay

3509 (i) Dluae bl (i 53

438 ) Wb oA Al o) e Ly AL Al

Alaa Gl 38 ¢ ed sy Gl adly



LABORATORY SIGNS OF SHOCK
Q\jﬁ-ﬁﬁb&hﬁadﬂj&é & DJSJJMLEA@JJ o
L ol&alad 4 39,9500 4 mmol/l SIS Ged clisy

J) ASdi) 3 3 gs o) pal i 1390 WL Ala sdi) () S
29 s b4 mmol/l Gd SUSY o) s 4S A 5 S
Ol e AS Aludi) j3 9 39 a3 45 Ala odi ) O Jua
Jo Ol jlan 4r 299 ) gy <ol 36 U 18 <lasy
40 ) FaS 4 Hlasdiy () S g Al b Jga (g
2340 G ) ) Al L3 g Misa A1l 32
Gl R 2a 3100 Ale odi} 353 o2y laka

A S



s s 2le

A e AS A 8 0 048 paa (AALS ) Gl @il calggnn o
2 ealasp aidle 3y hada b g 1 Ol g cila
D Sl Qe AL sl

tachycardia, decreased pulse pressure, reduced -
jugular fill, tachypnoea and cold extremities

Gl (San 2o ) 3 A da &) Ll 5 8 3 g o
s Liia 4SS ) gday wuw‘}...zw sl O U'b d g R Liia
Aaad Lads algend jlad 3 jei WA 8 S ) Ma 3 40 2 sad
A&Lua(70 to 100 bpm) b 03 93aa 3 Guld (4l i



L alilla o) el Ol pd () 321 3 AU g8 ans () o
2 an GRS AS 35 WA ra Gy el g g
Eo 0l J) Anady s s LA X gaa G) 5
JSlia L 5 S 3 el g g (andldl @l 5 (g da
o (i g Ay Ll ade g LA 0 S )3 (g d, Ml
Alsmd ) Al 3 Caae ) gl ABAK el 6U4 0
04 e (S jghay ddlue i dled a be Ay g dl
e oS b it L 80U20 Sl g sl Allu S
Ailua (g4 ol S



u“"JJ#A Ola ya

SaS g 8e Cpga gh g Gy Ldas 218 sla 5 S 4o Alaa ale
RS CESTENPOST S

Ly (shock dose) s <Ssdi Cjyguagl 4y calgsmd @) ol el aila
o) Aldia (g 938 A, guina aladl (fluid bolus)ow sl s S aola
5 ASY) Jslaa 51 shS )l A AwBOUS0 il sy D0 Sud
Agad (B slalad A @ ju by () e | ) gl U g jlga G 4AS Al
99 B3 K a e S g glin) BN R LS Oles o s
Al a e SO A 13k sl algemd 3 38d b)) Oles a0 by
eV GQSA\

Ay Ay Aguia (B30 Sl Ol pa gole Gl J) IS ) 8 Ll ol
GUF Ol (2l A D)y g A S (usler 3 U el g Al
usis A LS 50 g Heks 50 29 0 S S gl 392 J92.28
Sl 2 Gusly a LS 50 oYL 5 i e 500



55 Gla )

JQQ‘JOLQJJL}HJJ\%JJ%&‘\S&N‘CJLADJ‘Md‘\s:\—uw‘ °
KR WYY

alad 1o g 81 a8 18 Al e 0 S (B R )
UJJ*AAWOMJQMMSUAUANMQAJAMUJ
J&UALAJJ@ J\dﬁﬁ\&u\.\ﬂd\dﬂu“@&h&u@
quA@uuﬂyMu\JMﬁu&m&Jijuywh
sl Al jla s (gl ye 02 u.n-\'z’l.\ u\.ul.w\ g jala
i O glaa b iy K 5 LT (o ige. 2 gal

a5 Sy Ausa)) Gl fign Glaga ¢) . 2kibia (Hartmann'’s)
eymﬂJddquAAsh4AJ&u\JmJA \J.UJJMAMM\
JJ&AJ}@MMJJ1OMMMJ3OJ&MM‘S‘JUJA
Mﬁ)&d‘ﬁ\b“ﬁﬁb\)\d&&OJSJJAAMJA‘JUJA
O‘JAQAOMAJJMOJIAMJMOJSJJ‘JAMJSAA‘JJMUAA
20 (552 sshala (o) ol g3 0 Jhd g s Ay K0
JwMM\JMJJM&AMMstoJJMJJM



LAOJSJJU.A.UJ#AQLAJJ

S yide ( Hypertonic saline)asiw guls Sigims (sled slaa

08 3 NsA i ola Al g8y &by (slgaml 3 Jslaa () gy Jlarind
O Y san) fo i 20 G J glana (), )0 Jlanti) 3 ) 90 L
Slagla g W dduiga O 0 b Jha slgd sl (i s2S g Ciely g 4LES
N gam) S Ol A A Gl (ladsiagdine S g e
T IRV PPN

o Al gia o 3L sl 0 S 3 )y Jslae (il LS g g ) ande Sl S

s ) Gl Qe W 0 S ja Jedaa () wﬁleu'éjﬁ_d}d paldiny) Al
Sz WA 0 S) a9 by pA Clisy Ol el cilalal) als
i) 81 9 (oallS g ¢ (S VL | G6A andw Al glra Sl

3529 el (Al U Sl ggp W 08 I (A A0 40Y sand
S 2T ) ) Sl S Ui e ) ddala CO2 Ul il 381 A4S )



O el J23 a3

Jo) Cola 24 43 3l O o) padd el g gt laya ) gy o
Ol gz O addle (5.9 OV 1 Ol Jdat d 2 43,3 0 J g RS
1o S e ke O (09 3 G ) (g A sad padudia
Spgaan Colu 12 B 3 sdal oty il 3 gl dsulas
Agdaa (8105 29

Halliday- Ja8 ) O gisa ol b 1 LS Gla s ala o
¢SS L A e 100 Jo) a S slS 10 (sl s il g3, gad saldiud Seigar

Sl A 25 2o a g s gLS 10 (o) g sLSUL Al e 50 agaa £ 1S 10
sl

:AjdyaﬁJ\do&oéou#SOoJSdﬁg\ﬁ .

A e 750 2y 5588 30 5 A e 500p50 s 58S 10541 Jo) 55810
Nodaa B3R sas colu 24 Wb a A8 i e 22504 ghie e



L oS )3 Ol s by dasi je aiSle

Degree of Mucous Capillary Heart Other

dehydration Skin tenting  membranes refill time rate signs

Moderate 1-2 seconds ~ Moist or Normal Normal Decreased

(approx. 5%) slightly tacky (<2 seconds) (70-110 bpm) ~ urine output

Marked 1-5seconds  Tacky Variable Normal or Decreased arterial

(approx. 8-10%) Often 2-3 seconds  increased blood pressure

(70-140 bpm)

Severe (>10%) 1-50rmore  Dry Variable. Normal or Reduced jugular fill.

seconds Often >4 seconds  increased Barely detectable

(70-180 bpm)  peripheral pulse.
Sunken eyes

Note that signs are not consistently present in foals.
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Typical age range Potential causes

Less than 14 days Perinatal asphyxia
Necrotising enterocolitis
Foal heat

Rotavirus
Clostridium difficile

Clostridium perfringens
Cryptosporidium parvum

Two weeks to two Rotavirus
months Cryptosporidium parvum
Strongyloides species

Over two months Strongyloides westeri
Cyathostoma species

Lawsonia intracellularis

All ages Salmonella species
Nutrition (eqg, lactose intolerance)

Luminal irritants
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* 1.Amikacin Neonate: 30 mg/kg iv every 24 hours
e Older foal: 20 to 25 mg/kg iv every 24 hours

e 2. Gentamicin Neonate: 12 mg/kg iv every 24
hours .Older foal: 6:6 mg/kg iv every 24 hours

3. Penicillin G sodium 20,000 to 40,000 1U/kg
every 6 hours

4. Ceftiofur 5 to 10 mg/kg iv every 6 hours
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Foal with an indwelling nasogastric
tube for the provision of milk
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Bruxism
Ptyalism
Dorsal recumbency
Colic
Failure to thrive
Depression
Inappetence
Decreased nursing or shortened duration of nursing
Behavioral changes






Endoscopic view of squamous (left) and glandular (right) gastric ulceration




Pharmacologic choices for therapy of gastric ulcers

Antacids

e Sucralfate

e Ranitidine

e Cimetadine
e Omeprazole
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Drug class Drug Dose, route, and frequency Comments
H;-antagonists Cimetidine 6.6-20 mg/kg PO every 6 h Potent acid suppression; short elimination half-life necessitate:
frequent administration
Preferably use at the higher dose rate
Cimetidine 6.6 mg/kg IV every 6 h Rapid and potent acid suppression; use when oral
administration is not feasible or rapid effect is required
Ranitidine 0.9-2.0 mg/kg IV or 6.6-8.8 mg/kg Potent acid suppression and rapid resolution of clinical signs
PO every 8-12 h
Proton pump inhibitor ~ Omeprazole 4 mg/kg PO as paste every 24 h Potent, rapid onset and long-lasting acid suppression
Pantoprazole 1.5 mg/kg IV every 12-24 h Potent acid suppression in foals
Protectants Sucralfate 40 mg/kg PO every 6 h (Can be given at the same time as inhibitors of acid secretion
Prostaglandin analogs ~ Misoprostol 5 ug/kq PO every 12 h (Causes diarrnea and mild colic

Antacids

Promotility agents

Aluminum hydroxide
Magnesium hydroxide
Calcium carbonate
Bethanechol

1-2 g PO every 4-6 h
1-2 g PO every 4-6 h
1-2gPOevery4-6 h
0.025 mg/kg SC every 6 h

Effective as a prophylactic for NSAID-induced ulcers in human
but minimal efficacy in enhancing healing of existing ulcers

Ineffective; do not use
Ineffective; do not use
Ineffective; do not use

Enhances gastric motility with minimally increased gastric acid
secretion; used to treat gastroparesis; contraindicated if
physical outflow obstruction exists
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Cytology of R. equi. Note the characteristic gram-positive pleomorphic rods with watermelon seed’ appearance




. equi pneumonia. Note the numerous abscesses




Note the purulent material within the abscess




R. equi infection. Postmortem specimen showing an abdominal abscess




R. equi infection. Ultrasonographic view of a largeabdominal abscess./ R. equi
infection. Ultrasonographic view of multiple small mesenteric abscesses (arrows




Anterior uveitis secondary to R. equi infection.
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A subcutaneous abscess along the neck of a four month-old foal. Culture identified R. equi as the
source of the infection
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e tachycardia, tachypnea, cold extremities, anxiety or

* depression, pale mucous membranes, and prolonged
capillary refill time.
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hyperlactatemia, hypoproteinemia, and anemia
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* Estimated blood loss greater than 30%

 PCV less than 20% during an acute bleeding
episode

* Blood lactate level of 4 mmol/L or more after fluid

Acute hemorrhage: estimated blood loss

Other Physical
% Blood Respiratory Capillary Refill Blood Examination
Loss Heart Rate Rate Time Pressure Findings
<15 Normal Normal Normal Normal Possible mild
anxiety

15-30 Increased Increased Mildly prolonged Normal Mild anxiety
30-40 Moderate to Increased Prolonged Decreased Anxious or

severely depressed; cool

increased extremities
>40 Severely Increased Very pale mucous Severe Obtunded; cool

increased membranes hypotension extremities
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e pyrexia, tachycardia,tachypnoea, sweating, icterus,

recumbency, frequentdefecation and haemoglobinuria.

sweating, tachypnoea and Jabd W o S j3 (idS) g 0 5 Ay o ddilisa
0:05 t0 0:2 (& Jmar 9 bial 80 A oabliia Adul sAL yiis) g JS) 2l pyrexia
A (&R a9 mg/ke.
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