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Approach to Medical Consults

Operation and length of procedure:
[0 emergency surgery I high risk surgery O intermediate risk surgery 1 low risk
surgery

Past Medical History:
Cardiac:

Previous M Angina CCS class
CHF LVEF NYHAclass
Prior CABG PCI

Prior stress tests — what and when?

prior ECHO Valvular heart disease
CVA/TIA HTN

PVD Arrhythmias

Resp:

Asthma COPD
OSA on CPAP Pulm HTN




Approach to Medical Consults

Endocrine:
Diabetes O diet controlled &0 OHAs 0O on insulin
Thyroid
steroid use in last year

Heme:

bleeding disorders
prior DVT/PE
OASA Oplavix Owarfarin O heparin O other
anemia

Other systems:

renal baseline Cr
liver EtOH use

MSK RA




Approach to Medical Consults

Prior surgeries

Medications: see attached list

Allergies Compliant?

Functional Status:
O0<4 METS [4-10 METS >10 METS

What is limiting patients functional status?




Metabolic Equivalents

Activities of daily living Climb a flight of stairs Heavy hoursework
(scrub floors)
Light housework Walk at 4mph Jogging

Walk at 2mph Golf (without cart) Singles tennis



Approach to Medical Consults

Physical Exam
Labs

Impression:

Delay surgery? OYES [ONO cardiac risk index score
perioperative risk for cardiac event %

periop. Pulmonary risk %

Recommendations:

Cardiac:

Beta blockers OYES ONO
Resp :

Endo/Heme/other SBE prophylaxis

DVTprophylaxis Medications:




Aortic

Major vascular
Peripheral artery

Carotid endarterectomy Ambulatory
Head and neck Endoscopic procedures

Intra-thoracic and intra- Superficial procedures
peritoneal

Orthopedic Cataract surgery

Prostate Breast surgery

Fleisher et al., J Am Coll Cardiol

2007; 50:e159



Multiple Models:

- Revised cardiac index (Lee, ACP)

- ACC/AHA algorithm

- Modified cardiac risk index (Detsky, ACP)



Revised Cardiac Risk Index (RCRI)
High risk surgery

(includes intra-thoracic and intra-peritoneal)
History of ischemic heart disease

(includes MI, positive stress test, angina, nitrate use, or Q-wave on
EKG)

History of CHF
History of TIA or CVA
Diabetes on insulin

Pre-operative serum creatinine over 177umol/L



Major Cardiac Event Rates by the Revised Cardiac Risk Index.

Table 2. Major Cardiac Event Rates by the Revised Cardiac
Risk Index*

Class Events/Patients, n/n Event Rate (95% Cl), %
| (O risk factors) 2/488 0.4 (0.05-1.5)
Il (1 risk factor) K/567 0.9 (0.3-2.1)
Il (2 risk factors) 17/258 6.6 (3.9-10.3)
IV (=3 risk factors) 12/109 11.0 (5.8-18.4)
ROC curve area 0.806t

* Adapred from Lee et al. (21). ROC = receiver-operating characteristic.

T P = 0.034 versus original cardiac risk index (ROC curve area, 0.701), modified
cardiac risk index (ROC curve area, 0.582), and American Society of Anesthesia
Classification (ROC curve area, 0.697). Major cardiac events include myocardial
infarction, cardiac arrest, pulmonary edema, and complete heart block. Risk factors
are high-risk surgical procedure (intraperitoneal, intrathoracic, or suprainguinal
vascular reconstruction), history of ischemic heart disease (excluding previous re-
vascularization), history of congestive heart failure, history of stroke or transient
ischemic attack, preoperative insulin therapy, and preoperative serum creatinine
levels > 152.5 pmol/L (>2.0 mg/dL).

Grayburn P A, Hillis L D Ann Intern Med 2003;138:506-511



Revised cardiac index (Lee, ACP)

Has the patient undergone coronary | yes

revascularization within 5 years »| Proceed to surgery
without recurrent symptoms?
No
y
Would cardi
'ould you perform ac Yes Pr Iio

catheterization or revascularization

if this patient was not having »| catheterization,
elective surgery? defer surgery
No
A\ 4
0
Perform revised cardiac risk index:
How many risk factors are present? »| Proceed to surgery

23 1-2

Y Y

B-blocker preoperatively, | | B-blocker preoperatively, unless
then proceed to surgery contraindicated, then proceed to surgery

or

Y

If B-blocker is contraindicated, consider one of the following:
cancel or defer surgery or preoperative DSE (if no ischemia, risk is low)

Grayburn P A, Hillis L D Ann Intern Med 2003;138:506-511



Active cardiac

ACC/AHA algorithm

Need for emergency
noncardiac surgery?

No

I . Perioperative surveillance
. i o Operating oo and postoperative risk
(Class I, LOE C)

stratification and risk factor
management

Yes —P
(Class I, LOE B)

Consider
operating room

Evaluate and treat per
ACC/AHA guidelines

» Proceed with

conditions: l

--ACS Active cardiac
--decompensated conditions*
CHF |
--significant No
arrhythmia | ,
--severe valvular @ [ sovesormy |
disease Nlo

Yes

(Class . LOE B) planned surgery t

Functional capacity

symptoms}

greater than or equal to 4 METs without

Proceed with

e —
Tes planned surgery§

(Class ITa, LOE B)

No or unknown

Clinical risk factors
--IHD

--CHF

--DM

--Renal
insufficiency
--CVA

3 or more clinical
risk factors||

1 or 2 clinical
risk factors||

Intermediate

| Vascular surgery

Class Ila.
LOEB

Y

risk surgery

Intermediate risk
surgery

Vascular surgery

A

Consider testing if it will
change managementf]

Proceed with planned surgery with HR controlq] (Class Ila, LOE B)
or consider noninvasive testing {Class ITb, LOE B) if it will change management

Fleisher L A et al. Circulation 2007;116:e418-e500

No clinical
risk factors||

Class [,
LOEB

v

Proceed with
planned surgery T




Detsky index

Table 1.—Modified Multifactorial index

Coronary artery disease
Myocardial infarction

_withinémo | - 10
Myocardial infarction - - - o s e
more thanémo . . S - R
Canadian Cardlovascular Socnety anglna
Class 3 10
Class 4 , o ‘ L 20
Unstable anginawithin3mo ' - 10
Alveotar puimonary edema
Wthm 1 week o o . . 10
Valvular dlsease |
Suspected critical aortlc stenosus o 20
Arr%hythmlas = TR e ey

- than sinus on I&st preoperative elect
More than 5 ventricular premature beats
~at any time prior to surgery )
por general medical status* ~ - - -
~ Age over 70 years

*Oxygen pressure <60 mm Hg carbon leXide pressure >50 mm Hg, se-
rum potassium <3.0 mEg/L {(<3.0 mmoi/L); serum bicarbonate <20 mEg/L
(<20 mmol/L); serum urea nitrogen >50 mg/dL (>18 mmol/L); serum
creatinine >3 mg/dL (>260 mmol/L); aspartate aminotransferase, abnormal;
signs of chronic liver disease; and/or bedridden from noncardiac causes.




ACP algorithm using Detsky index

Adult facing surgary

= WEry WOLING, MInor surgery,
Mo systemic disease?

s Prooesd directhy

Is the moncardiac surgery Lo SLrgary.
an amesgancy?

Collect variables from the Modified Cardiac Risk Index (see box below).

l l

Class I {20 to 20 points)

Class | (D o 15 paints)?
! poirtsy or Class Il =30 points)?
Collect kow-risk variables
& ar 1 factoe? 2 or more Factors?
] !
Laoww risk {less Intermediabe risk High risk (=15 percent)
than 3 percent) (3 10 15 percent)
Lindergoing Underngoing
norvascular warsoular
surgery'’ surgery? -
Ischemic neart. diseass CHF, arrhythmia, Nonmadifiable
Mo further testing Perform DTI or DSE wvakwular disaase | factors
L T l
. x " Determine aligibility Optimize i Consider
Proceed directly 1o surgery |- Megative: Positive — . for cononany managament, cancelling
Loves risk High risk revascularization MEASSESS i or rmodifying
[decision imdepenoent cardiac risk i roncardiac
al noncardiac surgery]. SLE ey
Modified Cardiac Risk Index®

Lowe-risk variables (Eagle criterigl™ Low-risk varables (Vanzetto oriterial™ Lowe-risk varialilas™ foortinea)
Age =70 years Age = T0 years ST-segrmant abnormalities on
History of angina History of angina ECG _ .
Diabates mellitus Diabetes rmallitis Hypertension with left ventricular
Q waves on ECG Q2 waves on ECG hy peartroptny
History of wentricular ectopy History of myocardial infarction Histary af CHF




Peri-operative beta blockers
2009 ACCF/AHA Guidelines

Fleischmann et al., JACC 2009 54: 2102-2128

Class | (benefit>>>risk; procedure should
be performed)

Beta blockers should be continued in patients
undergoing surgery who are receiving beta blockers
to treat angina, symptomatic arrhnythmias, or

hypertension



Peri-operative beta blockers
2009 ACCF/AHA Guidelines

Class lla (benefit>>risk; it is reasonable to perform)

Beta blockers titrated to BP and HR are probably recommended for
patients undergoing vascular surgery who are at high risk owing to
CAD or the finding of cardiac ischemia on preoperative assessment

Beta blockers titrated to heart rate and blood pressure are
reasonable for patients in whom preoperative assessment for
vascular surgery identifies high cardiac risk, as defined by the
presence of more than 1 clinical risk factor (using the RCRI)

Beta blockers titrated to heart rate and blood pressure are
reasonable for patients in whom preoperative assessment identifies
coronary artery disease or high cardiac risk, as defined by the
presence of more than 1 clinical risk factor, who are undergoing
iIntermediate-risk surgery



Peri-operative beta blockers
2009 ACCF/AHA Guidelines

Class llb: (benefit>risk; treatment may be considered)

The usefulness of beta blockers is uncertain for
patients who are undergoing either intermediate-
risk procedures or vascular surgery in whom
preoperative assessment identifies a single clinical
risk factor in the absence of coronary artery
disease

The usefulness of beta blockers is uncertain in
patients undergoing vascular surgery with no
clinical risk factors who are not currently taking
beta blockers



Peri-operative beta blockers
2009 ACCF/AHA Guidelines

Class lll (risk>benefit; treatment should
not be performed)

Beta blockers should not be given to patients
undergoing surgery who have absolute
contraindications to beta blockade.

Routine administration of high-dose beta blockers in
the absence of dose titration is not useful and may
be harmful to patients not currently taking beta
blockers who are undergoing noncardiac surgery



Peri-operative beta blockers
2009 ACCF/AHA Guidelines

- For those patients in whom a beta blocker
IS started, the process should begin days
to weeks before elective surgery and the
dose should be carefully titrated. A heart
rate of 60 to 80 beats per minute (in the
absence of hypotension) in the
perioperative period Is thought reasonable.



Figure 2. Proposed approach to the management of patients with previous percutaneous
coronary intervention (PCl) who require noncardiac surgery, based on expert opinion.

Previous PCI
Balloon Bare-metal Drug-eluting
angioplasty stent stent

<365 days
>365 days
Time since PCI <14 days >14 days litadays  medsitiunys
¢ \ 4 \ 4 h 4 \ 4 h 4
Delay for elective or Proceed to the Delay for elective or Proceed to the
nonurgent surgery operation room nonurgent surgery operating room
with aspirin with aspirin

Fleisher L A et al. Circulation 2007;116:e418-e500



Pulmonary Risk Stratification

post-operative pulmonary complications
Bapoje et al., 2007, Chest, 132; 1637-1645

- Atelectasis

- Infection

+ Bronchospasm
* Pulmonary embolism

- Exacerbation of underlying chronic lung
disease

- Respiratory failure/prolonged ventilation

+ ARDS



Pulmonary Risk Stratification

Table 1. Patient-Related Risk Factors for Postoperative Pulmonary Complications*

Risk Factor Studies, n Pooled Estimate Odds P, %t Trim-and-Fill Estimate
Ratio (95% CI)t Odds Ratio (95% CI)%
Age
50-59 y 2 1.50 (1.31-1.71) 0.0 -
60-69 y 7 2.28 (1.86-2.80) 50.4 2.09 (1.65-2.64)
70-79 y 4 3.90 (2.70-5.65) 81.6 3.04 (2.11-4.39)
=80y 1 5.63 (4.63-6.85) - N
ASA class
=|I§ 6 4.87 (3.34-7.10) 0.0 4.87 (3.34-7.10)
=|l1§ 11 3.12 (2.17-4.48) 65.2 2.55 (1.73-3.76)
Abnormal chest radiograph 2 4.81 (2.43-9.55) 0.0 -
CHF 3 2.93 (1.02-8.43) 92.1 2.93 (1.02-8.03)
Arrhythmia 1 2.90 (1.10-7.50) - -
Functional dependence
Partial 2 1.65 (1.36-2.01) 82.6 -
Total 2 2.51 (1.99-3.15) 67.9 -
COPD 8 2.36 (1.90-2.93) 82.0 1.79 (1.44-2.22)
Weight loss 2 1.62 (1.17-2.26) 91.7 -
Medical comorbid condition 1 1.48 (1.10-1.97) - -
Cigarette use 5 1.40 (1.17-1.68) 67.5 1.26 (1.01-1.56)
Impaired sensorium 2 1.39 (1.08-1.79) 63.0 -
Corticosteroid use 1 1.33 (1.12-1.58) - -
Alcohol use 2 1.21 (1.11-1.32) 0.0 -

* ASA = American Society of Anesthesiologists; CHF = congestive heart failure; COPD = chronic obstructive pulmonary disease.
t For /7 definition and values, see the Appendix, available at www.annals.org.

F Estimares derived from merta-analysis of adjusted odds ratios from mulcivariable studies.

§ When compared with pacients with lower ASA class values.

Smetana G W et al. Ann Intern Med 2006;144:581-595

Annals of Internal Medicine

©2006 by American College of Physicians



Pulmonary Risk Stratification

Table 2. Procedure-Related Risk Factors for Postoperative Pulmonary Complications

Risk Factor Studies, n Pooled Estimate Odds P, %t Trim-and-Fill Estimate
Ratio (95% CI)* Odds Ratio (95% CI)*

Surgical site

Aortic 2 6.90 (2.74-17.36) 97.30 -

Thoracic 3 4.24 (2.89-6.23) 89.70 4.24 (2.89-6.23)

Any abdominal 6 3.09 (2.54-3.77) 59.50 3.01 (2.43-3.72)

Upper abdominal 4 2.96 (2.40-3.63) 66.40 2.91(2.35-3.60)

Neurosurgery 2 2.53 (1.84-3.47) 71.00 -

Head and neck 2 2.21 (1.82-2.68) 0.00 B

Vascular 2 2.10 (0.81-5.42) 98.70 -
Emergency surgery 6 2.52 (1.69-3.75) 93.80 2.21 (1.57-3.11)
Prolonged surgery 5 2.26 (1.47-3.47) 67.80 2.26 (1.47-3.47)
General anesthesia 6 2.35(1.77-3.12) 81.70 1.83 (1.35-2.46)
Transfusion (>4 units) 2 1.47 (1.26-1.71) 0.00 -

* Estimates derived from meta-analysis of adjusted odds ratios from multivariable studies.
1 For /7 definition and values, see the Appendix, available at www.annals.org.

Smetana G W et al. Ann Intern Med 2006;144:581-595

Annals of Internal Medicine

©2006 by American College of Physicians



Pulmonary Risk Stratification

Teaxdrle 3. Summary Strength of the Evidence for the
Association of Patient, Procedure, and Laboratory Factors
wwith Postoperative Pulmonary Complications™

Factor Strength of Odds
Recommendationt Ratio®

Potential patient-related risk factor

Obstructive sleep apnea
Corticostercid use

HIv infection
Aurrhythmia

FPoor exercise capacity

Advanced age =y 209 —3 O3
Asa class = N =N 255 87
CHF P 2,93
Functionally dependent Pt 1.65—2.51
COPD Fa .72
WwWeight loss B 1.62
Impaired sensorium B 1.39
Cigarette use B 1.26
Aldcohol use B 1.21
Abnormal findings on chest examination B L P
Driabetes o
O besity D
Asthma (=]

]

]

]

]

]

Potential procedure-related risk factor

Aortic amneunrysnm repain o~ &S990
Thoracic surgery e “ 2
Abdominal surgery A F.01
Upper abdominal surgenry PN 2. 91
MNeurosurgeny e 2.53
Prolonged surgery o 2.26
Head and neck surgery P 2.21
Emergency surgery Eat 2.21
Wascular surgerny P 210
General anesthesia o~ 1.83
Perioperative transfusion B 447
Hip surgery (=]
Gynecologic or urologic surgery D
Esophageal surgery ]
Laboratory tests
Adbumin level = 35 grL Fa 2.53
Chest radiography B “.81
BUMN lewvel = 7.5 rmmolsL B I
(=21 mgsdL)
Spirometny ]
= ASA = Ammerican Socicty of Ancsthesiologiscs; BUMN = blood uarea nitroger
CHF = congestive heart failure: COPD = chronic obstrucrive pulmonary disease:
MNA = ot available.
+ Recommendarions: A — good evidence o suppore the parcicular risk factor or
laborarory predictor: B = ac least fair evidence ro support the parcicular risk facoor
or laborarory predictor: € = ac least fair evidence o suggest thar cthe particular
facror is not a risk factor or thar the labormrory rest does nor predice risk;: D = good
evidence o suggese thar the parricular facror is nor a risk facror or rtharc cthe labo-
ravory rest does nor predice risk; I = insufRcient evidence o devermine whether che
factor increases risk or whether the laboratory vesc predices risk, and evidence is
lacking. is of poor quality, or is conflicting. From reference 12.
* For factors with A or B ractings. Odds ratios are crim-and-fHll escimaces. “When
these estimares were nor possible, we prowvide rthe pooled estimace.

Smetana G W et al. Ann Intern Med 2006;144:581-595

Annals of Internal Medicine

©2006 by American College of Physicians



Pulmonary Risk Stratification

Strategies to reduce complications

Preoperative:

Smoking cessation for eight weeks

Inhaled ipratropium or tiotropium for all patients with clinically
significant COPD

Inhaled beta-agonists for patients with COPD or asthma who have
wheezes or dyspnea

Preoperative glucocorticoids for patients with COPD or asthma who
are not optimized and whose airway obstruction has not been
maximally reduced

Delay elective surgery if respiratory infection present

Antibiotics for patients with infected sputum

Preoperative inspiratory muscle trainingentive spirometry in high risk
patients

Epidural analgesia in place of parenteral opioids



Pulmonary Risk Stratification

Strategies to reduce complications

Intraoperative:

Choose alternative procedure lasting less than three to four hours
when possible

Minimize duration of anesthesia

Surgery other than upper abdominal or thoracic when possible
Regional anesthesia (nerve block) in very high-risk patients

Avoid use of pancuronium as a muscle relaxant in high-risk patients
Choosing laparoscopic rather than open abdominal surgery when
possible may be beneficial

Postoperative:

Deep breathing exercises or incentive spirometry in high risk
patients
Epidural analgesia in place of parenteral opioids



Anticoagulation

Sunnybrook Guidelines

Principles:

Assume that (for most patients) there is no active thrombosis when
the anticoagulants are stopped. This means that significant new
thrombosis is unlikely to begin as soon as warfarin is stopped.

Even for high thrombosis risk patients, the risk per day off
anticoagulants is very low.

The INR does not have to be completely normal to have adequate
hemostasis — there is no increased bleeding associated with an INR
<1.5.

If the peri-procedure anticoagulation regimen is too aggressive,
bleeding risk will increase and this may result in even more
prolonged anticoagulant reversal and, therefore, increased
thrombosis risk.

Patients should not spend a day in hospital for anticoagulation alone
— admission to hospital for cessation of anticoagulation and bridging
with intravenous heparin is rarely (if ever) necessary.



Anticoagulation
Sunnybrook Guidelines

There are 3 steps in this management process:

1. Assessment of the procedure-related risk of
bleeding I.e. identification of patients who require no
Interruption Iin their anticoagulation.

2. Assessment of the risk of thrombosis — this will
determine whether “bridging anticoagulation” is
recommended or whether the patient can be
managed with interruption of the anticoagulation
alone.

3. Preparation of an Anticoagulation Management
Plan.



Anticoagulation
Sunnybrook Guidelines

STEP 1: Assessment of Procedure-Related Bleeding Risk

Procedures generally associated with such a low risk of bleeding that
interruption of anticoagulation is NOT required:

1. Cataract surgery

2. Excision of small skin lesions

3. Upper Gl endoscopy (with or without mucosal biopsy)

4. Diagnostic colonoscopy (without polypectomy)

5. Most dental procedures (multiple extractions of adjacent teeth and dental surgery
generally require some interruption in anticoagulation)

6. Thoracentesis, paracentesis, arthrocentesis

In these patients, it is recommended that an INR be obtained within 1 week before
the procedure to ensure that it is not supra-therapeutic.

STEP 2: Assessment of Thrombosis Risk

In certain situations, where the short-term thrombosis risk is high and the procedure
IS not urgent, delaying the procedure until the thrombosis risk decreases is the
preferred option (e.g. recent DVT, recent mechanical heart valve).



Anticoagulation
Sunnybrook Guidelines

Low Risk Patients - Patients Generally Requiring Interruption of
Anticoagulation Only (No bridging)

DVT or PE more than 3 months ago

Atrial fibrillation (most patients)

Valvular heart disease

Cardiomyopathy

Post myocardial infarction prophylaxis

Stroke prophylaxis

Peripheral arterial disease

Low risk mechanical aortic valves (low risk valve, good LV function, sinus
rhythm, no prior TE complications)

In these patients, it is recommended that an INR be obtained 4-7 days before
the procedure to ensure that it is not supra-therapeutic.



Anticoagulation
Sunnybrook Guidelines

Moderate Risk Patients - Patients in Whom Bridging
Anticoagulation is Recommended

DVT less than 3 months ago

Prosthetic mitral heart valves

High risk aortic valves (previous TIA/stroke, atrial fibrillation, severe LV
dysfunction)

Cardiac thrombus presumed to be present less than 3 months

Other patients considered to be at moderate thromboembolic risk

NOTE: For patients who do not fall into one of the risk groups above, a
decision about the most appropriate anticoagulant management should be
made in conjunction with the patient’s relevant specialist (cardiologist,
neurologist, cardiac surgeon, vascular surgeon) and/or with the
Thromboembolism Service.



Anticoagulation
Sunnybrook Guidelines

STEP 3: Preparation of the Anticoagulation Management Plan
Moderate Risk Patients - Patients Requiring Bridging Anticoagulation

1. Obtain an INR 5-7 days before the procedure date.

2. Hold warfarin beginning 5 days before the procedure.

3. Commence enoxaparin on the 3rd day before the procedure, generally in a dose of
approximately 1.5 mg/kg, given in the morning.

4. An optional INR may be obtained on the day before the procedure. If the INR is
greater than 1.7, give vitamin K 1 mg PO on the day before the procedure. If the INR
is greater than 2.5, a higher dose of vitamin K should be considered. Then recheck
the INR prior to the procedure.

5. The patient does not require admission the day before the procedure for
anticoagulation management.

6. On the day of the procedure, the patient should not receive a pre-procedure dose
of enoxaparin.

7. After the procedure, the Thromboembolism Service (pager 8170) should be
contacted to supervise the subsequent anticoagulant management (unless a specific
post-procedure anticoagulant management plan has already been created)



Anticoagulation
Sunnybrook Guidelines

STEP 3: Preparation of the Anticoagulation Management Plan

Moderate Risk Patients - Patients Requiring Bridging
Anticoagulation...continued

8. On the evening of the procedure, a decision will be made about restarting warfarin:
a) if the patient is actively bleeding or has a high bleeding risk, no warfarin is given

b) if the patient’s post-procedure bleeding risk is low, then warfarin can be restarted at
the patient’s usual maintenance dose

9. On the day after the procedure, the TE Service will decide about initiating
enoxaparin.

a) if the patient remains at relatively high bleeding risk, then enoxaparin 40 mg SC
daily may be started

b) if the patient is not at high bleeding risk, then enoxaparin approximately 1.5 mg/kg
SC daily may be restarted

10. Warfarin and bridging enoxaparin will continue until a therapeutic INR has been
achieved.



Typical Bridging Anticoagulation Protocol

Procedure

+1

+2

+3

+4

+5

Usual dose of warfarin

No warfarin

No warfarin

No warfarin; enoxaparin 1.5mg/kg in AM
No warfarin; enoxaparin 1.5mg/kg in AM

No warfarin; enoxaparin 1.5mg/kg in AM
(optional INR...see text for details)

Preoperatively=no enoxaparin
Postoperatively=depends on bleeding risk
(see text for details)

Low bleeding risk=enoxaparin 1.5mg/kg sc od
Moderate bleeding risk=40mg sc od
Warfarin at usual maintenance dose

Low bleeding risk=enoxaparin 1.5mg/kg sc od
Moderate bleeding risk=40mg sc od
Warfarin at usual maintenance dose

Low bleeding risk=enoxaparin 1.5mg/kg sc od
Moderate bleeding risk=40mg sc od
Warfarin at usual maintenance dose

Low bleeding risk=enoxaparin 1.5mg/kg sc od
Moderate bleeding risk=40mg sc od
Warfarin at usual maintenance dose

Warfarin at usual maintenance dose



TaeLE 1. EsTO4ATED BATES ©oF THREOMEOERMEOLISH

ASSOCIATED WITH YARIOUS INDICATIOMNS POR {JIRAL

ANTICOAGULATION, AMD THE BEDTICTION T BISK
e TOo ANTICOAGULANT THERATY.

Fare varnour Rk Fepucrion
INDICATION THERAPY vATH THERAPY

percent

Aoute venous thrombo-

ermbolism*
Month 1 40 Z0
Months 2 and 3 10 a0
Feoarmrent venous thremb o - 15¢ a0
ernbolisn* T
Mormralvular arrial fibrillarion 4. 5% aa
Meormralvular atrial fibrillaticon 121 S5
and previcus smbelian
M echanical heart valve =21 75
Aente arterizl srmbolism
Month 1 1% S&

*The inaease in the risle of venous thremb cambolisam as
soedatad with surgery {estimated to e 100-fold) is net in-
duded in thess rates

tThe term refers to patients whoss last episcode of wenous
thromb cambelism ocourred rmore than thres months b afors
evaluaticrnn but swhe require longterm anticoasgnlation be-
canse of a high risk of recirrence.

fThe rate shoewn 1s per vean



TABLE 3. BEECOMMENDATIONS POR PREOTERATIVE
AWD POSTOTERATIVE ANTICOAGTILATION IMN PATIENTS
WHO ARE TAIXIMNG ORAL AWNTICOAGTILAMTS.®

BEeFore AFTER

INDICATION SURGERYT SURGERYT
Aecute venous thromboambolism

Month 1 IV heparint IV heparint

Months 2 and 3 Mo changest IV heparin
Becument venous thrombo embolisms Mo changesd S heparin
Aecute artarial embolism

Month 1 IV heparin IV heparind]
M echanical heart valve Mo changest 342 heparin
Mornsralvular atral fibrillati on Mo changest S heparin

*IV heparin denstes Intraveneus heparin at therapeutic dosss, and 3O
heparin submtmeous unfragionated or low-melesaular-weight hepain in
doses recommended for prophylexis against venous thremb cembeolism in
high ride patients

tA vena caval filter dhould be conddered if acute venous thromb cembo-
listn hias o conrred within twe weelts orif the risl of bleeding during intra-
venous heparin therapy 15 high,

1If patisnts are ho pitalized | suboutanecusheparin may be administersd,
but he gpitalization isnet recommendad solsly for thispurpess.

GThe term refers to paients whose lag spisede of venous thrombe-
embealiszm ccourred more tha three meonths bafore svaluatien bur whe
require longterm anticoagulation because of a high ridt of recurrence.

fIntravencus heparin should be used after surgery only if the rido of
bleeding is low



Dabigatran

Pharmacologic Properties:
- Peak level = 2 hours
- 80% renal clearance

- Half-life = 11-17 hours (longer in elderly
and those with renal dysfunction)

- No antidote or proven reversal agent (FFP
IS NOT APPROPRIATE)



Dabigatran

Monitoring of dabigatran patients before an invasive
procedure

Relationship between bleeding risk and conventional coagulation tests is
uncertain

If the procedure requires reversal of anticoagulation, obtain an aPTT.

If the aPTT is normal, it is reasonable to assume that there is unlikely to be
a significant dabigatran bleeding risk.

If the aPTT is >35 seconds, patient management will depend on the
bleeding risk of the procedure and the aPTT. It should usually imply delay of
the procedure.

Restarting dabigatran following an invasive procedure

The restart of dabigatran after an invasive procedure depends on the post-
procedure bleeding risk.

Keep in mind that the patient achieves therapeutic level anticoagulation
approximately 2 hours after a dose.



Venous Thromboembolism



Asymptomatic DVT in hospitalized patients

not on prophylaxis

Medical patients

General surgery

Major gynecologic
Major urologic

Neurosurgery

Stroke (ischemic)
Spinal cord injury

Hip fracture

Hip/knee arthroplasty
Major trauma

Critical care

10-20
15-40

15-40
15-40
15-40

20-50
60-80
40-60

40-60
40-80

10-80

--enoxaparin 40mg sc ghs

--enoxaparin 40mg sc Qam

--enoxaparin 40mg sc ghs
--enoxaparin 40mg sc od

--TEDs or
--enoxaparin 40mg sc od

--enoxaparin 40mg sc ghs
--call TE service

--enoxaparin 40mg sc od

--rivaroxaban 10mg po Qam
TE service

--enoxaparin 40mg sc ghs

--0-1 hour pre-op if no
epidural

--2-4 hours after epidural
insertion

--if LMWH, start no sooner
than day after surgery

--if surgery is delayed, start
enoxaparin on admission

Morning after surgery



Low risk <10%
--minor surgery in mobile

patients

--medical patients who are fully

mobile

Moderate risk 10-40%
--most general, open

gyneologic, or urologic surgery

patients

--medical patients (bedrest or

sick)

High risk 40-80%
--hip/knee arthroplasty; hip #
--major trauma, SCI

High VTE and bleeding risk

--No specific prophylaxis
--aggressive ambulation

LMWH or UFH; fondaparinux

LMWH or UFH; fondaparinux

Mechanical thromboprophylaxis



Endocarditis Prophylaxis

 Need a high risk condition AND a high risk
procedure for prophylaxis to be initiated



Endocarditis Prophylaxis
High risk condition

Cardiac conditions associated with the highest risk of
adverse outcome from endocarditis for which prophylaxis
with dental procedures is reasonable

Prosthetic cardiac valve or prosthetic material used for cardiac valve
repair

Previous IE

Cardiac transplantation recipients who develop cardiac valvulopathy
Congenital heart disease (CHD) listed below:

--Unrepaired cyanotic CHD, including palliative shunts and conduits
--Completely repaired congenital heart defect with prosthetic
material or device, whether placed by surgery or by catheter
Intervention, during the first 6 months after the procedure
--Repaired CHD with residual defects at the site or adjacent to the
site of a prosthetic patch or prosthetic device (which inhibit
endothelialization)



Dental procedures

Dental Procedures for Which Endocarditis Prophylaxis Is
Reasonable for Patients at high risk for developing IE

All dental procedures that involve manipulation of gingival tissue or
the periapical region of teeth or perforation of the oral mucosa

The following procedures and events do not need prophylaxis:

--routine anesthetic

--injections through noninfected tissue

--taking dental radiographs

--placement of removable prosthodontic or orthodontic appliances
--adjustment of orthodontic appliances

--placement of orthodontic brackets

--shedding of deciduous teeth

--bleeding from trauma to the lips or oral mucosa



Respirology Procedures

Invasive procedure of the respiratory tract that involves
Incision or biopsy of the respiratory mucosa, such as
tonsillectomy and adenoidectomy.

Antibiotic prophylaxis is not recommended for
bronchoscopy unless the procedure involves incision of
the respiratory tract mucosa.

For patients who undergo an invasive respiratory tract
procedure to treat an established infection, such as
drainage of an abscess or empyema, we recommend
that the antibiotic regimen administered to these patients
contain an agent active against viridans group
streptococci



Gl Procedures

- The administration of prophylactic
antibiotics solely to prevent endocarditis Is
not recommended for patients who
undergo GU or Gl tract procedures,
including diagnostic
esophagogastroduodenoscopy or
colonoscopy



Gl Procedures

Patients with infections of the Gl or GU tract may
have intermittent or sustained enterococcal
bacteremia.

For patients with a high risk condition who have an
established Gl or GU tract infection or for those who
receive antibiotic therapy to prevent wound infection
or sepsis associated with a Gl or GU tract
procedure, it may be reasonable that the antibiotic
regimen include an agent active against enterococci,
such as penicillin, ampicillin, piperacillin, or
vancomycin



Endocarditis Prophylaxis

Oral

Unable to take oral
medication

Allergic to PCN; able to
take oral medication

Allergic to PCN; unable
to take oral medication

Amoxicillin
Ampicillin
Cefazolin or ceftriaxone

Cephalexin

Clindamycin

Azithromycin or
Clarithromycin

Cefazolin or ceftriaxone

Clindamycin

29
29 IM or IV

1g IM or IV
29

600mg
500mg

1g IM or IV

600mg IM or IV



Diabetes Management

The goals of perioperative diabetic management include:
Prevention of ketoacidosis

Avoidance of marked hyperglycemia

Avoidance of hypoglycemia

Beyond avoidance of marked hyperglycemia and hypoglycemia, it is
less clear as to how "tight" glucose control needs to be
perioperatively

There is a paucity of controlled trials on the benefits and risks of
"loose" or "tight" glycemic control in these patients, with the
exception of patients in the intensive care unit or who have had an
acute Ml.

In addition, the vast majority of the patients in these studies were
not previously known to have diabetes, but developed postoperative
hyperglycemia during the course of their ICU care.



Diabetes Management

A subgroup analysis of two randomized
trials assessing tight control in the ICU
setting raised the possiblility that the
apparent benefits of tight control may not
extend to patients with known diabetes

Thus, the current optimal target for

glucose In postoperative patients remains
unclear.



Diabetes Management

- |deally, all patients with diabetes should
have their surgeries as early in the AM as
possible to minimize glycemic fluctuations
while they are NPO



Type 2 DM, no Insulin

Type 2 --check BG and start sliding --check BG and start sliding
--diet controlled scale if high scale if high
--start IV fluid with dextrose  --start IV fluid with dextrose if
if insulin is given insulin is given
Type 2 --take usual --hold all --check BG and start sliding --check BG and start sliding
--OHA OHAs OHAs scale if high scale if high
--start IV fluid with dextrose  --start IV fluid with dextrose if
if insulin is given insulin is given

--restart OHAs when eating



On Insulin
General Information

- Patients who use insulin can continue with

subcutaneous insulin perioperatively
(rather than an insulin infusion) for
procedures that are not long and complex

+In the waiting room, check BG and start
sliding scale if high

- Start IV fluid with dextrose If insulin Is
given (eg. 2/3 and 1/3 @ 75-125cc/hr)



On Insulin
Night before OR

All options are reasonable; the evidence is currently based on expert
opinion

Option 1: switch patients taking long-acting insulin (eg. glargine) to an
intermediate-acting insulin one to two days prior to surgery because of a
potential increased risk for hypoglycemia.

Option 2: continue the long-acting insulin while the patient is NPO and start
on intravenous dextrose in the waiting room.

Option 3: reduce the night time (supper or HS) intermediate-acting insulin
on the night prior to surgery to prevent hypoglycemia if the patient has
borderline hypoglycemia or "tight" control of the fasting blood glucose.

Basal metabolic needs utilize approximately one half of an individual's
insulin even in the absence of oral intake; thus, patients should continue
with some insulin even when not eating.

This is mandatory in type 1 diabetes to prevent ketoacidosis.



On Insulin
AM of OR

For minor, early morning procedures where breakfast is likely only
delayed, patients may delay taking their usual morning insulin until after
the surgery and before eating.

For patients undergoing morning procedures where breakfast and
possibly lunch are likely to be missed or for surgeries that take place
later in the day:

Omit any short-acting insulin on the morning of surgery

For patients who take insulin only in the morning, give between one-
half to two-thirds of their usual total morning insulin dose (both
iIntermediate and short-acting insulin) as intermediate or long-acting
iInsulin to provide basal insulin during the procedure and prevent
ketosis.



On Insulin
AM of OR

For patients who take insulin two or more times per day, give
between one-third to one-half of the total morning dose (both
Intermediate and short-acting insulin) as intermediate acting

iInsulin only

Patients on continuous insulin infusion may continue with their usual
basal infusion rate.

Consider starting IV fluid with dextrose if insulin is given (eg. 2/3 and
1/3 @ 75-125cc/hr)



IV Insulin Infusions

- Intravenous insulin is usually required for
long and complex procedures (eg. CABG,
renal transplant, or prolonged
neurosurgical operations)

+Insulin infusions should be started early In
the morning prior to surgery to allow time
to achieve glycemic control



Post-Operative Management

The preoperative diabetes treatment regimen (oral agents, oral
agents plus insulin, or basal-bolus insulin) may be reinstated once
the patient is eating well

Patients on subcutaneous insulin pre-op:

--continue on sliding scale along with an iv dextrose solution to
prevent hypoglycemia

--once the patient is able to tolerate food, OHA or other insulin
regimens can be titrated back

If an insulin infusion has been used:

--it should be continued in patients who do not resume eating
postoperatively.

--switch to subcutaneous insulin when tolerating food



Stress Steroids

The following patients can be considered not to have
suppression of their hypothalamic-pituitary-adrenal axis:

Any patient who has received any dose of glucocorticoid
for less than three weeks.

Patients who have received daily doses of less than 5
mg/day of prednisone or its equivalent.

Patients treated with alternate-day glucocorticoid therapy
If the dose Is equivalent to the sum of physiologic
replacement for two days.



Stress Steroids

Patients who should be assumed to have functional

suppression of hypothalamic-pituitary-adrenal function
Include:

Any patient who has received more than 20 mg/day of
prednisone or its equivalent for more than three weeks

Any patient who has clinical Cushing's syndrome.

The intermediate categories of patients are more

problematic; specific testing (ie. ACTH stimulation test) may

be necessary to determine the presence of HPA axis
suppression



Table 2. Guidelines for Adrenal Supplementation Therapy®.

Table 2. Guidelines for Adrenal Supplementation Therapy*

Medical or Surgical Stress Corticosteroid Dosage
Minor 25 mg of hydrocortisone or 5 mg

Inguinal hernia repair of methylprednisolone intravenous

Colonoscopy on day of procedure only

Mild febrile iliness
Mild-moderate nausea/vomiting

Gastroenteritis

Moderate 50-75 mg of hydrocortisone or 10-15 mg
Open cholecystectomy of methylprednisolone intravenous on day
Hemicolectomy of procedure
Significant febrile iliness Taper quickly over 1-2 days
Pneumonia to usual dose
Severe gastroenteritis

Severe 100-150 mg of hydrocortisone or 20-30 mg
Major cardiothoracic surgery of methylprednisolone intravenous
Whipple procedure on day of procedure
Liver resection Rapid taper to usual dose over next 1-2 days
Pancreatitis

Critically ill 50-100 mg of hydrocortisone intravenous
Sepsis-induced hypotension every 6-8 h or 0.18 mg/kg/h as a continuous

or shock infusion + 50 pg/d of fludrocortisone

until shock resolved
May take several days to a week or more
Then gradually taper, following vital signs
and serum sodium

*Data are based on extrapolation from the literature, expert opinion, and clinical experience.®877.1%:29-22 Pgtijents receiv-
ing 5 mg/d or less of prednisone should receive their normal daily replacement, but do not require supplementa-
tion.™ Patients who receive greater than 5 mg/d of prednisone should receive the above therapy in addition to their

maintenance therapy.

Coursin, D. B. et al. JAMA 2002;287:236-240

Copyright restrictions may apply.



Obstetrical Medicine

Chronic/pre-existing hypertension:
--Systolic pressure =140 mmHg or
--Diastolic pressure 290 mmHg

--Precedes pregnancy or is diagnosed
before the 20th week of pregnancy

--can be primary or secondary to a variety of
medical disorders



Obstetrical Medicine

Gestational hypertension

--Systolic pressure =140 mmHg or

--Diastolic pressure 290 mmHg

--No previous history of HTN

--Diagnosed after the 20t
pregnancy

--No proteinuria

N week of



Obstetrical Medicine

Pre-eclampsia:
--Systolic pressure 2140 mmHg or
--Diastolic pressure =90 mmHg
--no previous history of HTN
--Diagnosed after the 20th week of pregnancy

--Proteinuria (over 300mg on 24hour urine); 1+
(30mg/dL) on dipstick is suggestive but not
diagnostic



Obstetrical Medicine

- Pre-eclampsia superimposed upon chronic
HTN:

--chronic HTN

--new onset proteinuria after 20 weeks
gestation

--other suggestive features:
low platelets, high LFTs



Severe pre-eclampsia

CNS dysfunction (HA, visual changes)
RUQ/epigastric pain

ALT or AST over twice normal

sBP over 160 or dBP over 110
Platelets under 100

Over 5¢g over proteinuria per day
Oliguria

Pulmonary edema

Fetal growth restriction

Other helpful tests include hemoglobin, LDH, uric acid, creatinine



Severe pre-eclampsia

- Eclampsia refers to the development of
grand mal seizures in a woman with
gestational hypertension or pre-eclampsia



Management

Definitive treatment of preeclampsia is delivery to prevent
development of maternal or fetal complications from disease
progression

Consider delivery (and of the following should be an indication
for delivery):

--fetus Is near term

--severe pre-eclampsia

--complications with mother or fetus

Consider conservative approach:
--fetus Is at a non-viable gestation age
--mild pre-eclampsia

--Mother and fetus are both stable



BP management

Lowering blood pressure does not affect the course of pre-
eclampsia

Prevents maternal stroke, but could lead to placental under-
perfusion

Guidelines based on consensus opinions

sBP over 160 or dBP over 110 (some recommend sBP over
150, dBP over 100)

Consider initiating management if symptoms attributable to
hypertension (HA, vision changes, end organ damage)

Target blood pressure is sBP 130 to 150 and dBP 80 to 100
(consensus opinion)



Acute

labetalol 20 mg intravenously followed by doses
of 20 to 80 mg Q 10 min up to a maximum total
cumulative dose of 300 mg

- A constant infusion of 1 to 2 mg/min can be used

Hydralazine 5 mg intravenously followed by 5-
10mg boluses Q 15 min. If a total dose of 30 mg
does not achieve optimal blood pressure control,
another agent should be used.



Chronic

+ Methyldopa 250 mg po bid/tid (max 3000mg)
- Labetalol 100 mg po bid (max 2400mg)

* Nifedipine XL 30 po od (max 120 mg)

- Hydralazine 10 mg po qgid (max 300)

Avoid

- Atenolol (low birth weights)

+ Diuretics (decrease placental perfusion)



Contraindicated

+ Nitroprusside

- ACElI
- ARB



Magnesium

In a randomized placebo-controlled trial including 10,000 women
(MAGPIE ), about 100 women with mild preeclampsia and about 60
women with severe preeclampsia would need to be treated to
prevent one seizure

Seizure prophylaxis does not prevent progression of disease
unrelated to convulsions

There is no consensus on the optimal magnesium regimen, when it
should be started and terminated, or route of administration

Magnesium is usually initiated at the onset of labor or induction, or
prior to cesarean delivery. It is usually not given to stable
antepartum patients off the labor unit



Magnesium

The most common regimen is a loading dose of 6 grams intravenously
over 15 to 20 minutes followed by 2 grams per hour as a continuous
infusion

There does not appear to be a clear threshold concentration for
Insuring the prevention of convulsions, although a therapeutic range of
2.0 to 3.5 mmol/L has been recommended

Dosing should be adjusted in women with renal insufficiency

The maintenance dose is given only if a patellar reflex is present,
respirations exceed 12 per minute, and the urine output exceeds
100 mL per four hours

Magnesium should be continued for 24 hours postpartum



Post-partum

Preeclampsia-related hypertension usually resolves spontaneously
within a few weeks

Some cases may take as long as six months to resolve

Blood pressure may be significantly higher in the immediate
postpartum period than antepartum or intrapartum (administration of
saline solution, loss of the pregnancy associated vasodilation,
NSAIDS)

Antihypertensive agents may be required temporarily postpartum if
hypertension is severe (160/110)

The blood pressure should be monitored closely, ideally with
evaluation in the patient's home, to avoid hypotension as the blood
pressure returns to her normal baseline level.



Diabetes in Pregnancy

RECOMMEMNMDATIOMNS

1. ¥Women with tpe 1 or grpe 2 diabetes of reproductive Level 1, for type 1 diabetes (24, 94); Grode D, Conssnsus,
ape chowld: for type 2 dicbeteg].
a llsa relmbba birth controd if sesxaally active and 5 f Be screenad for nephropathy [Grode D), Consensws].

ghrocemic control is not optimal [Grode D, Conssnmurs].

b. Be counselled about the mecescity of pregnancy plan-
ning. including the importance of good ghrcemic control
and the need o stop potentally embryopadchic drogs
pricr o pregnancy [Grode D, Consensws].

Before attempting to become pregnant, wwomen with oppe
1 or type 2 dabewes showld:

a Receive preconception counsslling regarding optinal

diabetas management and nutriticn, preferably in con-

sul@Etion with an interdisciplinary pregnancy team, oo

optimize maternal and necnatal outcomes [Grode C,

Level 3 (47,.88.827)].

b. Strive b ati@in a preconcepton A1C =7 0% (<605% if
safely achiewvable) o decreasa the risk of:
= Spontanecus abortions [Grode O Level 3 (90}, for grpe T

diobetes; Grode D, Consensus, for type Z diobetes]
= Congenizl malformaticns [(Grode C, Level 3 (47.917,221]

= Pre-eclampsia [Grode C, Level 3 (93,94)]

= Progression of retinopathy in pregnancy [Grode A Leval
14 (24}, for type T diabetes; Grode D, Consensws, for type
2 diabetes].

. Supplement their diet with multivimmine con@ining 5
mg folic acid at least 3 mondhe preconcepton and oon-
tinuing until at least 12 weeks postconcepton [(Grode D,
Consensus]. From 12 weeks postconception and
throughout the pregnancy, the first & weeks postpartunmm
and az long as breastfeeding contnues, supplementation
should consiet of a multivicamin with 0.4 o 1.0 mg folic
acid [Grode [, Consensuc].

. Diizcontinue medications considered oo be potendalby
embryopathic. including any from the following clacszes:
= &CE inhibitors and ARBs [Grode C, Level 3 {42]]. In the

setting of hypervension, these may be replaced with
antifypercencives that are known oy be zafe in preg-
nancy (cabcium channel blockers, bem-blockers,
labsetalol, hydralazine and methyldopa) [Grode O
Consemsus].

= Smtins [Grode O, Level 4 (25]].

- Undergo an ophthalmologic evablation by an epe care
speecialist Repeat assessrments dhould be performed dur-
ing the first orimestern, as neaded during the rest of preg-
nancy and within the first year postpartem [Grode A,

K microalbuminuria or owertc nephropathy is fownd,
ghycemic and blood pressure control showld be op-
mired oo minimize maternal and fetal complications and

progression of nephropathy [Grode C, Leveld 3 (23,3 7))

I Wormen with tppe 2 diabetes who are planning a pregnan-
cy or become pregnant shoulbd:

a. Switch from oral andhypergipoemic agents to insulin
[Grade [, Consensus]. This chould preferably be done
prepregnancy, except in the setdng of PCOS, where
medformin can be safely uzed for ovuladon inductdon
[Grade [, Consensus]. The safety of metformin beyomnd
ovulation inducticn in women with gppe 2 diabetes
remains unknown [Grode D, Consensus].

b. Recaive an individualized insulin regimen to achieve
ghrcemic @mrgets, with consideration given to inmensive
insulin therapy [Grode A, Level 1 (&5)].

4. Pregnant women with trpe 1 or ope 2 diabetes showld:

a Sorive b achieve @rget glucose values:
= Fasting/preprandial PG: 3.8 to 5.2 mumeoliIL
= 1h postprandial PG: 5.5 to 7.7 mmolfL
= 2h postprandial PG E 500 o 606 mameolliil

b Performn SMBG, both pre- and postgprandialby (=4
timesiday if neadad) to achieve ghycemic @mrgets and
improve pregnancy outcomes [Grde O Level 3 (4T)]

. Recave nutriton counselling from a regictered diegtiamn
wrho iz part of the DHC team during pregnancy [Grode
i, Leved 3 (BF]] and postpartem [Grode D, Consensus].
Recommendations for weight gain during pregnancy
should be bazed on pregravid body mass index (BMHI)
Grode D), Comrsensws].

d. Avoid ketosiz during pregnancy [Grode O, Level 3 (2711

5. Wwormen with ppe 1 diabetes in pregnancy should receive
intencive inculin therapy with multiple daify injectons or an
inzulin pump to at@in ghycemic @rgets during pregnancy
[Grode A, Lewel 14 (20,65)].

Postpartwnm

& Wwomen with oppe 1 diabetes in pregnancy should be
screened for postpartum thyroiditis widh a doyroid-
stimulating hormone test at & wesks postparium
IGrode D, Comnsenswe].




Diabetes in Pregnancy

Standard Subcutaneous Insulin Orders for Pregnant
Patients

There is an antepartum form for use prior to labour & delivery and
two intrapartum forms for use in established labour. One is for use in
women with Type 2 diabetes and gestational diabetes and the other
for women with Type 1 diabetes.

When you are called to see someone after hours you need first to
establish the Type of diabetes (1, 2 or GDM)

If they have been seen in the Obstetric medicine clinic there should
be a letter in EPR outlining the clinical history.

You also need to know if they are being given betamethasone as
this will increase the insulin resistance and affect you choice of
iInsulin dose.



Diabetes in Pregnancy

Test times and goals for blood glucose control in
pregnancy

In pregnancy, we test 2 hours after meals and adjust the dose
according to this result.

However you may want to check the glucose before a meal as well
to allow the addition of a correction dose of insulin. This may
necessitate more frequent testing than the standard regimen.

The target fasting glucose is <5.3mmol/l and 2hrs PC<6.7mmol/l.

Asymptomatic hypoglycemia is not treated unless the glucose is
below 3.5mmol/l



Insulin regimens

If insulin is required because the fasting blood glucose concentration
IS high, an intermediate-acting insulin, such as NPH insulin, is given
before bedtime

If postprandial blood glucose concentrations are high, insulin
aspart or insulin lispro is given before meals

If both preprandial and postprandial blood glucose concentrations
are high or if the woman's postprandial glucose levels can only be
blunted if starvation ketosis occurs, then a six injection per day
regimen is utilized.

The insulin is divided according to the following schedule: 50
percent as NPH insulin (given in three equal doses before breakfast,
before dinner and before bedtime) and 50 percent as three
preprandial rapid-acting insulin injections.



Insulin regimens

Only insulin aspart and insulin lispro have safety and efficacy data in
pregnancy

There are good data supporting the safety and effectiveness of NPH
In pregnancy

Long-acting insulin analogs (glargine, detemir) have not been
studied extensively in pregnancy,



Type 1 diabetes

Expected Outcome

maintain an optimal blood glucose level of 3.8-6.6 mmol/L during
the intrapartum period.

Intervention:

Test blood glucose on admission or 2 hours after last meal.

Have patient monitor BG on arrival and 2hr pc (each meal) prior to
active labour.

Monitor Blood Glucose glh once in active labour.
Stop all insulin or pump therapy when in active labour.
Patient may have clear fluids in labour.

Initiate IV Lactated Ringers.



Type 1 diabetes

INTRAPARTUM GLUCOSE TESTING:

Follow sliding scales (insulin drip) on Intrapartum Orders-Adult Type
1 Diabetes

If BG is 3.4 mmol/L or less, DO NOT START INSULIN DRIP

At delivery of placenta, change to standard insulin drip nomogram

POSTPARTUM:

Test glucose once after delivery, at 2h pc meals and bedtime.
Clear fluids to diabetic diet as ordered

Complete standard subcutaneous insulin order sheet based upon
pre-pregnancy insulin requirements.



Type 1 diabetes

ELECTIVE CAESAREAN SECTION:
NPQO as per standard (Follow NPO guidelines)
Discontinue all subcutaneous insulin.
Initiate IV Lactated Ringers

After Caesarean section follow standard insulin drip.



Type 2 diabetes

Expected Outcome:

Maintain an optimal blood glucose level of 3.8-6.6 mmol/L during
the intrapartum period.

Intervention:

Test blood glucose on admission or 2 hours after last meal.

Have patient monitor BG on arrival and 2hr pc (each meal) prior to
active labour.

Monitor Blood Glucose glh once in active labour. minutes with
changes to the cervix.

Stop all insulin or pump therapy when in active labour.

Patient may have clear fluids in labour.

Initiate IV Lactated Ringers



Type 2 diabetes

Intrapartum Glucose Testing:

Follow sliding scales (insulin drip) on Intrapartum Orders-Adult Type
2 Diabetes and Gestational Diabetes

If BG is 3.4mmol/L or less, DO NOT START INSULIN DRIP

At delivery of the placenta stop IV insulin

Postpartum:

Test glucose once after delivery, at 2h pc meals and bedtime x 24
hours.

Clear fluids to diabetic diet as ordered

Reassess insulin needs based on monitoring above



Type 2 diabetes

Elective Caesarean Section:
NPQO as per standard (Follow NPO guidelines)
Discontinue all subcutaneous insulin.

Initiate IV Lactated Ringers



End
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