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Perinatal Intensive Care

My Mission:

»Show that stillbirth and newborn calf
mortality is unacceptably high

»Provide an understanding of how
things go wrong during calving and
how It can be better managed

»Provide guidance on how you can
make a difference in calf survivability



Perinatal and Neonatal Mortality

Definition
 Perinatal mortality defined as * Neonatal mortality defined as
death of the perinate prior to, death of the_neonate from 3-56
during or within 48 hours of days after birth

calving following gestation of
260+ days




Dairy Calf Stillbirth Mortality
Canada

« Stillbirth rate 7.6%
Study of 162 herds

-varied from 0-17.3% In
study herds

-herds that had 4x daily
observation had the
least stillborn mortality

Vernooy 2008)

Sometimes a ‘charm’ is required
to raise calves



Dairy Calf
Stillbirth
Mortality

Study:

% of calf deaths birth to 48 hours

National Animal Health Monitoring USDA
2014

Overall 5.6%
Small sized operations 6.8%
Medium sized operations 6.4%
Large sized operations 5.1%

National Animal Health Monitoring USDA 6.5 %
2007

Vernoov ef al. Canada 2006% 7.6%
Osteras et al. Denmark 2006 7.8%

Mever et al. USA 1996

5.3% multiparous 11.1% primiparous 1985
6.6% multiparous 13.2% primiparous 1996

Mee et al. Ireland 2007

3.5% multiparous 7.7% primiparous




Stillbirth Rates for all Cows
DC EVENTS\3-Case Study

Month Fresh None Twins %T Male Female %F Alive Dead %D M:Dead %M F:Dead %F Sold DCC
Apr09 14 0 3 21 7 10 59 17 0 O 0 0 9 0
May09 15 0 0 O 8 7 47 13 2 13 1 12 1 14 9 0
Jun09 22 0 3 14 13 11 46 23 1 4 1 8 0 O 14 0
Jul09 24 0 1 4 11 14 56 24 1 9 0 O 11 1
Aug09 18 0 0 O 7 11 61 14 3 43 1 9 8 1
Sep09 19 0 2 11 10 11 52 15 2 20 4 36 15 1
Oct09 20 0 2 10 13 8 38 17 3 23 1 12 14 0
Nov09 22 0 1 5 14 9 39 20 1 7 2 22 16 0
Dec09 20 0 1 5 9 12 57 17 111 3 25 12 0
JanlO0 24 0 0 O 12 10 45 21 1 8 0 O 12 1
FeblO 28 0 1 4 19 10 34 27 2 7 1 5 110 21 0
MarlO0 11 0 0 O 5 6 55 10 1 9 1 20 0 O 5

TOTAL 237 0 14 6 128 119 48 218 29 12 146 4

29 dead calves!




Stillbirth Rates for First Calf Heifers (20%)
EVENTS\3 FOR LACT=1 Case Study

Month Fresh None Twins 3T Male Female %F Alive Dead %D M:Dead %M F:Dead $%F Sold DCC

Apr09 1 0 0 0 1 0 0 1 0 O 0 O 0 0 1 0
MayO09 8 0 0 0 5 3 38 7 112 1 20 0 0 5 0
Jun09 7 0 0 0 2 571 7 0 O 0 O 0 0 2 0
Jul09 6 0 117 3 4 57 6 114 1 33 0 0 3 0
Aug09 9 0 0 0 3 6 67 6 3 2 67 117 4 1
Sep09 8 0 0 0 3 5 62 4 4 1 33 3 60 6 0
Oct09 6 0 0 0 4 2 33 3 3 3 75 0 0 4 0
Nov09 9 0 0 O 4 5 56 7 2 0 O 2 40 6 0
Dec09 4 0 0 0 2 2 50 3 1 0 O 150 3 0
Janl0 13 0 0 O 7 6 46 12 114 0 O 7 1
Febl0 10 0 0 0 5 5 50 9 110 0 O 120 6 0
MarlO 1 0 0 0 0 1 99 1 0 O 0 O 0 0 0 0
TOTAL 82 0 1 1 39 44 53 66 17 20 @ o 47 2

17 stillborn calves 1st Calf
Some use of sexed semen
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So what is the effect of a hard

calving on the survival of the
calf?




Calving Problems and Calf Health

Colorado Study (Tomlinson) Impact of Calving
Assistance on Survival of the Calf 6684
Holstein Calvings

» QOverall stillborn deaths 8.4 %
» Overall calf deaths 2-120 days 8.8 %

» Calving difficulty accounted for almost 50 %
of all calf deaths

(Tomlinson et al, Integrated Livestock Management, Colorado State University)



Impact of Calving Assistance on Survival
of the Calf

In this study of 6684 calvings
-62.3 % of calvings had no assistance
-35.5 % of calvings assisted by one or two people

-2.3 % of calvings needed mechanical assistance to deliver the
calf

First calf heifers needed assistance 48.4 % of the time (4.4 %

requiring a hard pull)
2nd-8th parity needed assistance 30.4 % of the time.

So what effect did these hard calvings have on calf survival?

(Tomlinson et al, Integrated Livestock Management, Colorado State University)



Impact of Calving Assistance on Survival

of the Calf
The study design
No assistance 3.0 % stillbirths
One person pulling 6.5 % stillbirths

Two persons assisting 33.8 % stillbirths!
Mechanical assistance 50.5 % stillbirths!
Surgical assistance 66.7 % stillbirths!
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Overall calf mortality birth to 48 hours of age 7.2 %

Calving problems are responsible for calving related stillbirths-
what happens after the calves are one day of age?

Tomlinson et al, Integrated Livestock Management, Colorado State University)



Impact of Calving Assistance on Survival
of the Calf

Calf study mortality and sickness rates 3-120 days

Tomlinson et al, Integrated Livestock Management, Colorado State University)

1- no assistance 8.6 %
2- oOne person assistance 8.8 %
3- two person assistance  14.5%

Calving assistance by more than two people increased the
chances of death by more than 50 %

In this same study calving assistance by two people increased the
rates of both scours and pneumonia by one and half times
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Fetal Circulation

« Umbilical vein high oxygen saturation
(80% of adult values)

« Fetal hemoglobin oxygen carrying
capacity more efficient

« Fetal lung has minimal circulation

 Lung tissues moderate hypoxia

* Blood supply diverted right to left by
foramen ovale

 Blood supply diverted to aorta from
pulmonary artery by ductus arteriosus

 Blood supply of umbilical arteries low
oxygen saturation

Diagram Courtesy
S. Eicker/D. Brunson



Physiologic Changes of Normal Birth

At the point of separation of
the umbilicus the fetus is
faced with asphyxia

This asphyxia leads to reflex
respiration (driven by
respiratory acidosis not
hypoxia) followed by reflex
expansion of the lungs)

Expansion of the lungs
Increases vascular supply to
lung

The persistent ductus
arteriosus and foramen
ovale close physiologically
when there is increasing
vascular blood flow back to
the heart from the lungs.

The lung expansion forces
fluids out of the alveoli to
facilitate oxygenation.



Pathophysiology of Abnormal Birth

Cascade of Events

* Prolonged anoxia will lead to respiratory
acidosis

* If lungs fail to inflate there will be increased
pulmonary vascular resistance

* This will delay the closure of the patent
ductus arteriosus and foramen ovale with
reversion to fetal circulation

* Blood circulation is diverted from lungs at
the time when tissues are demanding oxygen

« Metabolic acidosis can occur within minutes
leading to the death of the calf




Pathophysiology of Abnormal Birth

« Calves that survive a birth
respiratory event have a
persistent and severe
metabolic and respiratory
acidosis

e Surviving calves continue
to be very weak and
vulnerable to disease

e Surviving calves may not
assimilate colostral
Immunoglobulins and
calories



Assessment of the Viability of the Newborn Calf

Observations

Normal

Abnormal

Appearance Pink Mucous Membranes Pale mucous membranes
Measures blood pressure and oxygenation
of blood

Heart rate At birth rapid/irregular ~200 bpm Absent
Normal rate 100-140 bpm <60 bpm

Response to stimuli
-nasal pinch
-slapping of thorax

Sneezing, head shake
Attempt to stand

No response
No response

Muscle Activity

Righting of the head immediately at
birth

Sternal position within 3-4 minutes of

birth
Standing within 15-60 minutes
Suckling within 60-90 minutes

Slow response-delay in adopting
sternal position >15 minutes very
poor prognosis

Poor jaw muscle tone

Delay in achieving sternal position
Delayed standing

Delayed suckling

Respiration

>30 respirations per minute

<30 respirations per minute
Irregular gasping, bleating
Absent




University of Guelph: Calf Vitality Score Sheet

Date: Sex: Bull or Heifer
Calf ID: Time since birth of calf:
Completedby:
VISUAL APPEARANCE
N Slight:around ~ Moderate: Severe:
1. Meconium o Sl anal/tail head extending completely
staining ne area over body covered
3 2 1 0
Head and
Normal: Tongue
no swelling, protruding Tongug fongue
protruding swollen,
2. Tongue/head ton%uedpot but ﬁm and swollen tongue
protruding swollen protruding
3 2 1 0
INITIATION OF MOVEMENT
Taken within:
0-30min.  30min.-15hr.  1.5hr.-3hr. >3hr.
3.Caffmovement  gtanging/  Attemptsto Starres Onside,no
walking stand efforts torise

3 2 1 0
GENERAL RESPONSIVENESS

4. Suckling reflex Strong Medium Weak No response
on fingers 3 2 1 0
5. Head shake Shakeshead ~ Moves head Twitches or Does not
inresponse vigorously away flinches respond
tostrawin
nasal cavity 3 2 1 0
MA&t(jivrgels Attempts to Twitches Does not
6. Tongue pinch tongue withdraw tongue respond
3/ 2 1 0
7. Eye reflex Actively blinks 2
(in response and closes eye Slow to blink Does not respond
to touching
eyeball) 2 1 0
OXYGENATION
Bright pink Light pink Brick red White/blue
8. Mucous 2 2 ! g
membrane
Colour
< 80 bpm 80-100 bpm >100 bpm
9. Heart rate**
0 2 1
10.Respiration  SLOW(-24mpm) ﬂ?’;“gf,;m) FAST(- > 36 rrpm)
(approximate) . .

**Heart rate: Put your hand on the calf's chest.
Take pulse for 15 seconds then multiply by 4.

C. Murray Thesis



Heart Rate
H B 8 H

Heart Rates of Nomal and Anoxic Calf the First 10 minutes

m B @8 ®©® @8 @ ® @B @A @
Minutes post Calving

»Normal calf initial heart rate on delivery is ~200 bpm and once respiration
Is normal it settles to ~100-130 bpm

»Anoxic calf has a higher heart rate on delivery 220 and if the calf
develops a primary apnea will quickly fall within 3-4 minutes to 50-60 bpm
followed by an slight increase to ~100 bpm coincident with a renewed
attempt to breath. If the calf goes on to develop secondary apnea the

heart rate will SIOWIy fade For illustration purpose -not based on data



Primary Apnea
Secondary Apnea

Not breathing with heart rate>60
Not breathing with heart rate <60

Respiratory Rates of a Normal and Anoxic Calf the First 10 minutes

Respiratory Rate

Gasping
Bawling

.

Primary Apnea Secondary
Apnea

= D8I [S2 B3 e ~
s 8888888

6 8 9
Minutes post Calving

»The anoxic calf may initially try to breathe followed by a
period of apnea or they can be delivered already in a state
of primary apnea at the time of delivery

»Many of these calves seem to try to breathe and some will
gasp or bawl with effort followed by secondary apnea
and death

For illustration purpose - not based on data



Newborn Calf Resuscitation
Primary Apnea

Tickle the nasal
passage with a piece of
straw-Iinduces a sneeze
or head shake

Splash cold water onto
calf to elicit ‘gasp’
reflex

Clean the mouth with a
towel-avoid
oversuctioning of
pharynx (may cause
vagal reflex
bradycardia)

Do not suspend calf by
hind Tegs or if done-
only for a few seconds




Newborn Calf Resuscitation
Primary Apnea Use of Drugs

 Use of drugs is
debatable

* Dopram (1 mg/kg)
Injected into tongue
only if sure calf is in
primary apnea

Caution: has the potential
to increase tissue
oxygen demand




Newborn Calf Resuscitation
Secondary Apnea

Signs:
-slow heart rate
-pale mucous membranes

-poor muscle tone; lying
on side, anal and eye
preservation reflexes
diminished

-unable to raise head

-bleating

-below normal body
temperature




Newborn Calf Resuscitation
Secondary Apnea

Co.cavLf RESUSC"ATON

- B~
2

Ventilatory support most
Important

Nasal cone with mechanical
ventilation-ineffective

Best result is to intubate
— Ambu bag
— Kruuse calf resuscitator

Room air is satisfactory-oxygen
IS not required

Often only a few supported
respirations will revive calf

If heart arrests use epinephrine
at .1 mg/kg IV and repeat as
needed

More than one person is needed
to use these devices



Newborn Calf Resuscitation
Secondary Apnea

Intubation

Relatively easy to do in
the calf

7-9 mm endotracheal
tube

May use a wire guide or
a laryngoscope

Pass tube to pharynx
and ‘lift’ larynx up onto
the tube

Assisted breathing
once every 2 seconds

Photo courtesy
Steve Eicker/Dave Brunson



Newborn Calf
Nasal Oxygen

« Continuous flow
oxygen may be useful
for those calves with
delayed pulmonary
transition or reversion
to fetal circulation

— Pale mucous membranes |

— Increased respiratory
rate

— Lateral recumbency
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100% Oxygen by Nasal Tube
A-E Fecteau



New to me — Never used this:
Layrngeal Mask Airway

Solus Laryngeal Mask
Armstrong et al 2018



Metabolic and Respiratory
Acidosis

4.2 g/50 mL
(84 mg/mL)

-4

Administer at the rate of
1-2 mEq/kg as a bolus IV
Injection

This may be repeated to
effect

Insufficient dosage for a
profoundly depressed
and acidotic calf

Guess and reassess
dosing?

Do not give to a calf unless

the calf is breathing
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Comparison of Calf Body Temperature of Normal
Delivery vs Hard Delivery Newborn Calves

Body Temperature of Normal and Hard Delivery
Calves

40
39
38

37 HardDelivery

36

35

24 Age in Hours Post Calving

5 10 15 20
Normal Body Temperature for Newborn Calf Adapted from
is 38.5-39°C Vermorel et al, 1989

Difficult delivery calves have lower body temperatures
that over the first day never completely return to normal
These are the calves whose metabolism is severely compromised
These calves require excellent nursing care



Thermoregulation of the Newborn Calf

« The newborn calf has a temperature that is higher
than normal prior to calving

« The newborn calf is at risk if the environment is
cold, wet, drafty and the calf is not dried by dam or
provided bedding

* For the calf this could mean any temperature below
13°C (55°F)

 The priorities for the newborn calf are to be dried,
obtain a full meal (at least 2 litres of high quality
colostrum) to fuel its metabolism and finally shelter
(well bedded and draft free)

« Newborn calves that do not achieve these
necessities are very stressed and are at risk of not
absorbing colostral antibodies and are very
susceptible to other diseases




CALVES ARE ‘WATER BABIES’
At Birth

»Calves are 80 % water at birth

»Calves have been living in a
watery environment in uterus
prior to calving (92 %)

»Calves are very susceptible to
chilling after calving

» Calves are vulnerable to

dehydration!
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They need colostrum right away
=80 % to help with their metabolism
and produce body heat

+ 80% total body water at birth - 60% total body water 6-8 months

Sekine et al 1968 «  60% extracellular water at birth - 20% total body water 6-8 months



NEWBORN CALVES NEED CALORIES IMMEDIATELY
because.........
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Newborn Calf 3 % Lipids (Fat)

Newborn Human Baby

>Very little reserve of energy 16 % Lipids (Fat)
»Sufficient for one day survival
without nourishment »Has a few days reserve energy
>Colostrum has 2 x fat of milk »Still receives benefit from colostrum
which is highly digestible »Presumably provided a warm
»Colostrum has high level of environment therefore immediate
digestible proteins calorie need is not so critical as

for the calf



Composition of Colostrum

Milking Number

1 2 3 Milk

Specific Gravity 1 056 1.040 1.035 1.032
Solids 23 9 17.9 14.1 12.9
Protein % 14 O 8.4 51 3.1
Casein % 4 8 4.3 3.8 2.5
1gG, mg/ml 48 25 15 .6
Fat % 6 7 5.4 2.9 3.7

Lactose % 2 7 3.9 4.4
. 5.0
Vitamin A ug/I 2050 1900 1130 340
Calories 1600 * 600 cal/litre
cal/litre

Modified from Tyler et al




Qualities of Colostrum

2 X solids as milk

4 X concentration of
protein;
Immunoglobulins, and
balance is highly
digestible casein and
lactoglobulins

2 X level of fat as milk

.5 X lactose (calf will
slowly begin to acquire
sufficient lactase)

Very high levels of
Vitamin A,D & E

2.7 X calories



The Compromised Calf and Colostrum

Note-the fancy esophageal feeder
It works!
Hint-give the colostrum at

body temperature too!

Calves with below normal body
temperature have poor ability
to absorb colostral antibodies

Calves that have undergone a
hard calving are acidotic and
also have a poor chance of
absorbing colostral antibodies

But.....do not delay in giving
the best colostrum because the
earlier the colostrum is given
the more likely that the calf will
absorb antibodies

Just as important is the
provision of ready energy from
the colostrum



The Compromised Calf and Colostrum

Ability to resist disease
Immediately and in the
longer term

Delay in administration

of colostrum may result

In colonization of

pathogenic bacteria in

the digestive tract

— Delay in feeding
colostrum may lead to
septicemia

— Delay in feeding may
result in early mortality

from infection The early provision of colostrum provides
needed source of energy and protection
from septicemia




The Compromised Calf
and Umbilical Infectlons

¢ 26% of calves entering veal g
operation with umbilical T
Infection

— 6% of calves had a severe a4

navel infection "
Renaud et al 2018 8

e 27% of female calves on a
dairy farm umbilical

iInfection based on U/S
Weiland et al 2016

e« 349% of calves ~2wks+ at
abattoir umbilical infection
pathology

Steerforth et al 2018
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The Compromised Calf and Navel
Dipping-Is it useful?

Current recommended .5-2%
Chlorhexidine or lodine Tincture
repeated every 2-6 hours

No studies have shown benefit of
any navel dipping in calves or
foals??

American Pediatric Association
recommends ‘dry care’ of baby
umbilicus when in ‘in patient’
hospital environment and umbilical
infection prophylaxis under ‘out’
patient environment

— Some reports of adverse effects of topical
antiseptics in babies and foals

Clean and dry environment is more

important than navel dipping in the Navel treatments

prevention of navel infections Apply more than once!
Discard unused material




Umbilical anatomy
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Normal Retraction of
Umbilicus

« Stretching of umbilicus at | .
time of calving results in Y
breaking, retraction into
abdomen leading to closure
of the umbilical blood
vessels and urachus

« Allows for maximum
retention of residual cord

blood (and stem cells)

Photo
Kendra Keels
CalfCare



Umbilical hernias
‘Bad Genetic Decision’ Holsteins

« 1966 unethical for
producers to register a
Holstein Friesian calf
that had a hernia

 Also, unethical for a
veterinarian to do
corrective umbilical
hernia corrective
surgery except for an
acquired hernia.....




Umbilical hernias
‘Bad Genetic Decision’ Holsteins

« 1953 O.V.C. study e 2004 Case Control

1047 heifers 0.79% study one herd 14%

hernias umbilical hernias

— Study showed alink  « Sjres with more than
between heifers and 3 calves OR 2.3 X

3 sires (one of which more likely to sire
had a hernia

surgery!) calves with hernia

Gilman et al J of Heredity e Calves with navel
Infection OR 5.65 X

frequency of hernia
Steenholdt et al JAVMA



Umbilical hernias
‘Bad Genetic Decision’ Holsteins

Frequency of herniain calves

studies:

e 61 o0f 422 calves 18 farms
with umbilical hernia = 15%

Virtala et al J. D. Sci 1996

« 76 0f 423 heifer calves on a
single farm = 18%

Weiland et al JDSci 2017

Question —which comes first: physical
abnormality of umbilical hernia or blood
vessel size or umbilical infection leading



Fading Calf Syndrome

“Assisted birth,
resuscitation, fed, warmed
and found dead 6-24 hours
later”

Poor suck reflex
Poor IgG absorption
Chilled

Persistent tachypnea and
bradycardia

‘rag doll’ muscle flaccidity
Depressed
Hypothermia

Secondary metabolic acidosis

Clostridial enterotoxemia from
esophageal feeding of large
volumes of colostrum/milk

Aspiration pneumonia from
esophageal feeder
Respiratory distress syndrome

— Return to fetal lung
hypertension

— Meconium aspiration

— Lung surfactant deficiency
Septicemia
(omphalophlebitis and
Esherichia coli)



The Fading Calf
Metabolic and Respiratory Acidosis

« These are the ‘stupid’ calves that
get tired and do not have a strong
suckle

- They may have an increased
respiratory rate-looks a bit like
pneumonia

 They have profound muscular
weakness, the anus is flaccid, they
have a slow eye menace reflex

« The calves have a low body
temperature

 The calf may be found dead without
observed signs

- Bestresponseisto give
intravenous sodium bicarbonate

« The condition is brought on by hard
calving, muscle exertion, chilling,
late first feeding and diarrhea
diseases.




Summary

« Calf losses at birth or the first day of
life are unacceptable

— The Holstein dairy cow has a high rate of
difficult calvings (1/3 of all calvings
assisted)

— The outcome of difficult calvings can be
improved by careful intervention

— Timely resuscitation of asphyxic and
acidotic calves can save calf lives



Summary

* Signs of acompromised calf
— Lower core body temperature (<38 C)

— Delayed time to sternal recumbency >3
minutes

— Respiratory and metabolic acidosis
* Diminished response to stimuli
 Disinterest in suckling
* Increase respiratory rate
 Difficult to arouse from sleep



Summary

« Management of compromised calf

— Treatment of acidosis with sodium
bicarbonate

— Provide clean and warm environment
— Warming of the calf

— Provide 2-3 litres quality/clean/quickly
colostrum @39C to provide a ready source
of energy (as well as immunoglobulins)
and repeat-goal is 6 litres in 24 hours for
45 kg calf)



Summary

Prevent navel infections
— Clean and dry environment
— Navel dipping?

— Genetic selection for ‘normal’ closure of
umbilical ring



Summary
‘The Big Picture’

 Advocacy for genetic change in the Holstein
breed to reduce calving difficulties

* Instruction of herdspeople in obstetrics and
calf care

« As part of herd health emphasize calf health
by monitoring morbidity and mortality

Calf welfare is improved If veterinarians focus
attention on dairy calf health
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Rub Calf
with Towel

v

Pull Tongue

Gasp Reflex
Cold Water
over head

v

Wipe oral
cavity with
clean towel

Sneeze Reflex
Nasal pinch
Straw up
nose

Artificial
Respiration

Ventilatory
Support
Intubation

Oxygen

Doxapram
* Warming
Epinephrine *
Colostrum
IV NaHCO3




Well fed, clean environment
and in the sun........

Life is good

Chilled, can’t get fed, cold,
wet, miserable, no place to lie,
reduced chance for a healthy
future even if calf is removed
and provided feed and bedding



