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Quick Reference

ADVANCING CRITICAL CARE

THROUGH SCIENCE-BASED EDUCATION

SINCE 1972

Note:  The following algorithms and protocols are for 
educational reference only.  Edwards does not endorse or 
support any one specifi c algorithm or protocol. It is up to 
each individual clinician and institution to select the 
treatment that is most appropriate.
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Metabolic
Demand

VO2

200–250 mL/min

Oxygenation
SaO2 98%

PaO2 >80 mmHg

Oxygen Delivery
DO2=CaO2 x CO x 10

950–1150 mL/min

Oxygen
Consumption
VO2=200–250

mL/min

H.R.
60–80 bpm

Bleeding

Hemodilution

Anemia

Optimal HR

S.V.
60–100 m/beat

Preload

Pacing
RVEDVI

60–100 mL/m2

SVR
800–1200

dyne-sec/cm-5

SVRI
1970–2390
dyne-sec/
cm-5/m2

RVSWI
5–10

Gm-m/m2/beat

SVI
33–47

mL/beat/m2

PVR
<250

dyne-sec/cm-5

PAOP
6–12 mmHg

RVEF
40–60%

PADP
8–15 mmHg

CVP
2–6 mmHg

Optimal R-R

Afterload Contractility

Optimal P-R

SaO2

PaO2

FiO2

Ventilation

PEEP

Shivering

Fever

Anxiety

Pain

Muscle Activity

Work of
Breathing

SvO2
60–80%

CCO
4–8 lpm

Hemoglobin
Hb 12–16 g/dL
Hct 35–45%

Advanced Technology Swan-Ganz 
Catheter Algorithm

Advanced Minimally Invasive Algorithm

Metabolic
Demand

VO2

200–250 mL/min

Oxygenation
SaO2 98%

PaO2 >80 mmHg

H.R.
60–80 bpm

Bleeding

Hemodilution

Anemia

Optimal HR

S.V.
60–100 m/beat

Preload

Pacing
SVV
13

SVR
800–1200

dyne-sec/cm-5

SVRI
1970–2390
dyne-sec/
cm-5/m2

SVI
33–47

mL/beat/m2
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Afterload Contractility
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PaO2

FiO2

Ventilation

PEEP

Shivering

Fever

Anxiety

Pain

Muscle Activity

Work of
Breathing

ScvO2
70%

FloTrac CCO
4–8 lpm

Hemoglobin
Hb 12–16 g/dL
Hct 35–45%

Oxygen Delivery
DO2=CaO2 x CO x 10

950–1150 mL/min

Oxygen
Consumption
VO2=200–250

mL/min
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Advanced Swan-Ganz Catheter 
Goal-Directed Protocol

Advanced Minimally Invasive
Goal-Directed Protocol

Normal
(60–80%)

Do Nothing

Low
(<60%)

<8 gm/dL
anemia

Low
(Hypoxemia)

Normal (>95%)
(Increased O2ER)

High Cl
(>2.5 L/min/m2)

PAOP >18mmHg
RVEDVI >140 mL/m2

myocardial
dysfunction

>8 gm/dL stress,
anxiety, pain
(high VO2)

PAOP <10 mmHg
RVEDVI <80 mL/m2

hypovolemia

Low Cl
(<2.0 L/min/m2)

Evaluate Tissue
Oxygenation
Lactate levels
Base deficit

Cardiac Output

Hemoglobin PAOP/RVEDVI

Oxygen therapy,
Increase PEEP

Analgesia
Sedation

Blood
Transfusion

Fluid
Challenge

Dobutamine

High
(>80%)

SaO2

SvO2

Resuscitate to a mean arterial pressure of >65 mmHg

Normal
(>70%)

Do Nothing

Low
(<70%)

<8 gm/dL
anemia

Low
(Hypoxemia)

Normal (>95%)
(Increased O2ER)

High Cl
(>2.5 L/min/m2)

**SVV <10%
myocardial
dysfunction

>8 gm/dL stress,
anxiety, pain
(high VO2)

*SVV >15%
hypovolemia

Low Cl
(<2.0 L/min/m2)

Evaluate Tissue
Oxygenation
Lactate levels
Base deficit

FloTrac
Cardiac Output

Hemoglobin SVV

Oxygen therapy,
Increase PEEP

Analgesia
Sedation

Blood
Transfusion

Fluid
Challenge

Dobutamine

High
(>80%)

SaO2

ScvO2

Resuscitate to a mean arterial pressure of >65 mmHg

Modifi ed from Pinsky & Vincent. Critical Care Med. 2005;33:1119-22.

* Used within the limitations of SVV as a guide for fl uid responsiveness.  

** Cardiac Output response to fl uid challenge or passive leg raising when 
 SVV cannot  be used.

Modifi ed from Pinsky & Vincent. Critical Care Med. 2005;33:1119-22.
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EGDT In the Treatment of Sepsis or Septic Shock

Supplemental oxygen ±
endotracheal intubation &

mechanical ventilation

Inotropic agents

Central venous & arterial
catheterization

Sedation, paralysis
(if intubated), or both

Hospital admission

CVP

MAP

ScvO2

Crystalloid

<8 mmHg

No

Yes

>90 mmHg

<70%
<70%

<65 mmHg

8–12 mmHg

≥65 mmHg
and

≤90 mmHg
≥70%

Colloid

Vasoactive agents

Transfusion of red cells
until hematocrit ≥30%

Goals acheived

≥70%

Protocol for Early Goal-Directed Therapy

Rivers, Emanuel, Nguyen, Bryant, et al; Early Goal-Directed Therapy in the 
Treatment of Severe Sepisis and Septic Shock: N Engl J Med, Vol. 345, No. 10, 2001.
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Physiologic Algorithm Using SVV, SVI and ScvO2

Volume Responsive:
SVV >13%

Re-evaluate DO2, O2

extraction, SVV & SVI

No

ScvO2 evaluate O2 extraction

SVI LowSVI Normal

? Pressor** ? Inotrope*

Physiologic Algorithm Using SVV and SVI

Volume Responsive:
SVV >13%

NoYes

SVI HighSVI NormalFluid Infusion SVI Low

DiureticPressor Inotrope

* If O2 extraction is high, an inotrope may be required to provide perfusion support.  

** As individual organ perfusion may also depend on blood pressure, a MAP 
 target > 60-65 may require a vasopressor even when O2 extraction is normal.

McGee, William T., Mailloux, Patrick, Jodka, Paul, Thomas, Joss: The Pulmonary Artery 
Catheter in Critical Care; Seminars in Dialysis—Vol. 19, No 6, November-December 
2006, pp. 480-491.
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Acute Pulmonary Edema, Hypotension, 
Shock Algorithm

Clinical signs: Shock, hypoperfusion,
congestive heart failure, acute

pulmonary edema
Most likely problem?

Acute Pulmonary Edema

Systolic BP
BP defines 2nd
line of action
(see below)

Systolic BP
<70 mmHg
Signs/symptoms
of shock

Systolic BP
70 to 100 mmHg
Signs/symptoms
of shock

Volume problem Pump problem

Blood pressure?

Bradycardia
(See algorithm)

Tachycardia
(See algorithm)

Rate problem

• Norepinephrine
0.5 to 30 μg/min IV

• Dopamine
2 to 20 μg/kg per
minute IV

Systolic BP
70 to 100 mmHg
No signs/symptoms
of shock

Systolic BP
>100 mmHg

First-Line Actions
• Oxygen and intubation as needed
• Nitroglycerin SL
• Furosemide IV 0.5 to 1 mg/kg
• Morphine IV 2 to 4 mg

Second-Line Actions – Acute pulmonery edema
• Nitroglycerin if SBP >100 mmHg
• Dopamine if SBP = 70 to 100 mmHg, signs/symptoms of shock
• Dobutamine if SBP >100 mmHg, no signs/symptoms of shock

Further Diagnostic and Therapeutic Considerations
• Identify and treat reversible causes
• Pulmonary artery catheterization
• Intra-aortic balloon pump
• Angiography and PCI
• Additional diagnostic studies
• Surgical interventions
• Additional drug therapy

Administer
• Fluids
• Blood transfusions
• Cause-specific interventions
Consider vasopressors 

• Dobutamine
2 to 20 μg/kg per
minute IV

• Nitroglycerin
10 to 20 μg/min IV

Early Goal-Directed Therapy In Moderate to 
High-Risk Cardiac Surgery Patients

ScvO2

≥70%

< 70% <70%

CI <2.5

No

100 mL ColloidCVP <6 mmHg/
SVV >10%

CVP >6, MAP <90,
SVRI <1500, SVI <30

Vasoactive agents and
Inotropic agents

Transfusion of red cells
until HCT >30%

Goals achieved

ScvO2

This algorithm has been reviewed by the  ACC/AHA STEMI Guidelines Committee but 
was not evaluated by the 2005 AHA Guidelines Conference for CPR and ECC.

Malholtra PK, Kakani M, Chowdhury U, Choudhury M, Lakshmy R, Kiran U. Early 
goal-directed therapy in moderate to high-risk cardiac surgery patients. Ann Card 
Anaesth 2008;11:27-34.
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Typical Hemodynamic Profi les in Various 
Acute Conditions
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Charts, Classifi cations, Scales and Systems

NEW YORK HEART CLASSIFICATION OF 
CARDIOVASCULAR DISEASE

FORRESTER CLASSIFICATION HEMODYNAMIC
SUBSETS OF ACUTE MYOCARDIAL INFARCTION

Class Subjective Assessment

I
Normal cardiac output without systemic or pulmonary congestion; 
asymptomatic at rest and on heavy exertion

II
Normal cardiac output maintained with a moderate increase in 
pulmonary systemic congestion; symptomatic on exertion

III
Normal cardiac output maintained with a marked increase in 
pulmonary-systemic congestion; symptomatic on mild exercise

IV
Cardiac output reduced at rest with a marked increase in pulmonary-
systemic congestion; symptomatic at rest

Subset Clinical
Description

Cardiac index
L/min/m2

PAOP
mmHg

Therapy

I No Failure 2.7 ± 0.5 12 ± 7 Sedate

II Isolated
 Pulmonary
 Congestion

2.3 ± 0.4 23 ± 5 Normal BP:
Diuretics
! BP:
Vasodilators

III Isolated
 Peripheral
 Hypoperfusion

1.9 ± 0.4 12 ± 5 ! HR: Add volume
" HR: Pacing

IV Both Pulmonary 
 Congestion and 
 Hypoperfusion

1.6 ± 0.6 27 ± 8 " BP:
Inotropes
Normal BP:
Vasodilators
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Charts, Classifi cations, Scales and Systems

NEW YORK HEART CLASSIFICATION OF 
CARDIOVASCULAR DISEASE

FORRESTER CLASSIFICATION HEMODYNAMIC
SUBSETS OF ACUTE MYOCARDIAL INFARCTION

Class Subjective Assessment

I
Normal cardiac output without systemic or pulmonary congestion; 
asymptomatic at rest and on heavy exertion

II
Normal cardiac output maintained with a moderate increase in 
pulmonary systemic congestion; symptomatic on exertion

III
Normal cardiac output maintained with a marked increase in 
pulmonary-systemic congestion; symptomatic on mild exercise

IV
Cardiac output reduced at rest with a marked increase in pulmonary-
systemic congestion; symptomatic at rest

Subset Clinical
Description

Cardiac index
L/min/m2

PAOP
mmHg

Therapy

I No Failure 2.7 ± 0.5 12 ± 7 Sedate

II Isolated
 Pulmonary
 Congestion

2.3 ± 0.4 23 ± 5 Normal BP:
Diuretics
! BP:
Vasodilators

III Isolated
 Peripheral
 Hypoperfusion

1.9 ± 0.4 12 ± 5 ! HR: Add volume
" HR: Pacing

IV Both Pulmonary 
 Congestion and 
 Hypoperfusion

1.6 ± 0.6 27 ± 8 " BP:
Inotropes
Normal BP:
Vasodilators
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GLASGOW COMA SCALE

ATLS CHART

FLUID CHALLENGE GUIDELINE CHART

Neurological Function Points

Eye Opening Spontaneous
To sound
To pain
Never

4
3
2
1

Best Motor Response Obeys commands
Localizes pain
Flexion (withdraws)
Flexion (abnormal)
Extension
None (fl accid)

6
5
4
3
2
1

Best Verbal Response Oriented
Confused conversation
Inappropriate words
Incomprehensible sounds
None

5
4
3
2
1

Estimated Fluid and Blood Requirements in a 70kg Male
INITIAL PRESENTATIONS

Class I Class II Class III Class IV

Blood loss (mL) <750 750–1500 1500–2000 >2000

Blood loss (% 
blood volume)

<15% 15%–30% 30%–40% >40%

Pulse rate (bpm) <100 >100 >120 >140

Blood pressure Normal Normal Decreased Decreased

Pulse pressure
(mmHg)

Normal or 
increased

Decreased Decreased Decreased

Respiratory rate 14–20 20–30 30–40 >35

Urine output
(mL/hr)

30 or more 20–30 5–15 Negligible

CNS-Mental 
status

Slightly 
anxious

Mildly anxious Anxious and 
confused

Confused and 
lethargic

Fluid replacement Crystalloid Crystalloid Crystalloid + 
blood

Crystalloid + 
blood

•  Re-profi le at the end of 10 minutes or fl uid challenge

•  Discontinue challenge if PAOP increased >7 mmHg or CVP increased >4 mmHg

•  Repeat challenge if PAOP increased <3 mmHg or CVP increased <2 mmHg

• Observe patient for 10 minutes and re-profi le if PAOP increased >3 mmHg, but 

<7 mmHg or CVP increased >2 mmHg or <4 mmHg

•  Observe SVI and RVEDVI if RV volume values are available

•  Discontinue challenge if: SVI fails to increase by at least 10% and RVEDVI increases by 

25% or RVEDVI is >140 mL/m2 and PAOP increases >7 mmHg

Optional Baseline RVEDVI Value Guidelines:

•  If RVEDVI <90 mL/m2 or mid-range 90-140 mL/m2, administer fl uid challenge

•  If RVEDVI >140 mL/m2, do not administer fl uid challenge

PAOP* mmHg Challenge Volume 
Amount/10 Minutes

CVP* mmHg

<12 mmHg 200 mL or 20 cc/minute <6 mmHg

12–16–18 mmHg 100 mL or 10 cc/minute 6–10 mmHg

>16–18 mmHg 50 mL or 5 cc/minute >10 mmHg

BASELINE VALUES

* References differ on PAOP and CVP ranges
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GLASGOW COMA SCALE

ATLS CHART

FLUID CHALLENGE GUIDELINE CHART
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High Abnormal Range Low Abnormal Range

B. Age Points:

Assign points to age as shown 
in chart at right: 

C. Chronic Health Points:

If the patient has a history of 
severe organ system insuffi ciency 
or is immunocompromised, assign 
points as follows:

a. for nonoperative or emergency postoperative patients - 5 points 
 or
b. for elective postoperative patient - 2 points

Defi nitions

Organ insuffi ciency or immunocompromised state must have been evi-
dent prior to this hospital admission and conform to the following criteria:

Liver:  Biopsy-proven cirrhosis and documented portal hypertension; 
episodes of past upper GI bleeding attributed to portal hypertension; 
or prior episodes of hepatic failure/encephalopathy/coma.

Cardiovascular:  New York Heart Association Class IV.

Respiratory:  Chronic restrictive, obstructive, or vascular disease 
resulting in severe exercise restriction, i.e., unable to climb stairs or 
perform household duties; or documented chronic hypoxia, hyper-
capnia, secondary polycythemia, severe pulmonary hypertension 
(>40 mm Hg), or respiratory dependency.

Renal:  Receiving chronic dialysis.

Immunocompromised:  Immunosuppression, chemotherapy, 
radiation, long-term or recent high-dose steroids, or has a disease 
that is suffi ciently advanced to suppress resistance to infection, 
e.g., leukemia, lymphoma, AIDS.

APACHE II Score

Sum of A + B + C A.  APS points
   B.  Age points
   C.  Chronic health points

   Total Apache II

+4 +3 +2 +1 0 +1 +2 +3 +4

Temperature-
rectal (°C)

#41° 39–40.9° 38.5°–38.9° 36°–38.4° 34°–35.9° 32°–33.9° 30°–31.9° $29.9°

Mean Arterial 
Pressure - mmHg

#160 130–159 110–129 70–109 50–69 $49

Heart Rate 
(ventricular 
response)

#180 140–179 110–139 70–109 55–69 40–54 $39

Respiratory 
Rate 
(non-ventilated or 
ventilated)

#50 35–49 25–34 12–24 10–11 6–9 $5

Oxygenation 
A-aDO2 or PaO2 
(mmHg)
a. FIO2 #0.5 
record A-aDO2
b. FIO2 $0.5 
record only PaO2

#500 350-499 200-349 <200

PO2>7 PO2 61-70 PO2 55-60

Arterial pH #7.7 7.6–7.69 7.5–7.59 7.33–7.49 7.25–7.32 7.15–7.24 <7.15

Serum Sodium
(mMol/L)

#180 160–179 155–159 150–154 130–149 120–129 111–119 $110

Serum 
Potassium
(mMol/L)

#7 6–6.9 5.5–5.9 3.5–5.4 3–3.4 2.5–2.9 <2.5

Serum 
Creatinine 
(mg/100 mL)
(Double point 
score for acute 
renal failure)

#3.5 2–3.4 1.5–1.9 0.6–1.4 <0.6

Hematocrit (%) #60 50–59.9 46–49.9 30–45.9 20–29.9 <20

White Blood 
Count (total/
mm3) (in 1,000s)

#40 20–39.9 15–19.9 3–14.9 1–2.9 <1

Glasgow Coma 
Scale (GCS) 
Score = 15 minus 
actual GCS

Serum HCO3 
(venous-mMol/L) 
[Not preferred, 
use if no ABGs]

#52 41–51.9 32–40.9 22–31.9 18–21.9 15–17.9 <15

APACHE II SEVERITY OF DISEASE CLASSIFICATION SYSTEM
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Age (years) Points

<44 0

45–54 2

55–64 3

65–74 5

>75 6

A. Acute Physiology Score (APS):

Sum of the 12 individual variable points from the chart above.

PO2 <55
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ACC/AHA 2004 Guidelines 
Pulmonary Artery Catheter and 
Arterial Pressure Monitoring
Recommendations for Pulmonary Artery 
Catheter Monitoring:

Class I

1. Pulmonary artery catheter monitoring should be per-
formed for the following:

a.  Progressive hypotension, when unresponsive to fl uid 
administration or when fl uid administration may be 
contraindicated

b.  Suspected mechanical complications of STEMI, (i.e., 
VSR, papillary muscle rupture, or free wall rupture with 
pericardial tamponade) if an echocardiogram has not 
been performed

Class IIa

1.  Pulmonary artery catheter monitoring can be useful for the 
following:

a.  Hypotension in a patient without pulmonary conges-
tion who has not responded to an initial trial of fl uid 
administration

b.  Cardiogenic shock

c.  Severe or progressive CHF or pulmonary edema that 
does not respond rapidly to therapy

d.  Persistent signs of hypoperfusion without hypotension 
or pulmonary congestion

e.  Patients receiving vasopressor/inotripic agents

Class III

1.  Pulmonary artery catheter monitoring is not recommended 
in patients with STEMI without evidence of hemodynamic 
instability or respiratory compromise. 

Recommendations for Intra-arterial Pressure Monitoring: 

Class I

1.  Intra-arterial pressure monitoring should be performed for 
the following:

a. Patients with severe hypotension (systolic arterial 
pressure less than 80 mmHg)

b. Patients receiving vasopressor/inotropic agents

c. Cardiogenic shock

Class II

1.  Intra-arterial pressure monitoring can be useful for patients 
receiving intravenous sodium nitroprusside or other potent 
vasodilators.

Class IIb

1.  Intra-arterial pressure monitoring might be considered in 
patients receiving intravenous inotropic agents.

Class III

1.  Intra-arterial pressure monitoring is not recommended for 
patients with STEMI who have no pulmonary congestion 
and have adequate tissue perfusion without use of 
circulatory support measures.



162 163

Q
U

I
C

K
 R

E
F

E
R

E
N

C
E

Q
U

I
C

K
 R

E
F

E
R

E
N

C
E

ACC/AHA 2004 Guidelines 
Pulmonary Artery Catheter and 
Arterial Pressure Monitoring
Recommendations for Pulmonary Artery 
Catheter Monitoring:

Class I

1. Pulmonary artery catheter monitoring should be per-
formed for the following:

a.  Progressive hypotension, when unresponsive to fl uid 
administration or when fl uid administration may be 
contraindicated

b.  Suspected mechanical complications of STEMI, (i.e., 
VSR, papillary muscle rupture, or free wall rupture with 
pericardial tamponade) if an echocardiogram has not 
been performed

Class IIa

1.  Pulmonary artery catheter monitoring can be useful for the 
following:

a.  Hypotension in a patient without pulmonary conges-
tion who has not responded to an initial trial of fl uid 
administration

b.  Cardiogenic shock

c.  Severe or progressive CHF or pulmonary edema that 
does not respond rapidly to therapy

d.  Persistent signs of hypoperfusion without hypotension 
or pulmonary congestion

e.  Patients receiving vasopressor/inotripic agents

Class III

1.  Pulmonary artery catheter monitoring is not recommended 
in patients with STEMI without evidence of hemodynamic 
instability or respiratory compromise. 

Recommendations for Intra-arterial Pressure Monitoring: 

Class I

1.  Intra-arterial pressure monitoring should be performed for 
the following:

a. Patients with severe hypotension (systolic arterial 
pressure less than 80 mmHg)

b. Patients receiving vasopressor/inotropic agents

c. Cardiogenic shock

Class II

1.  Intra-arterial pressure monitoring can be useful for patients 
receiving intravenous sodium nitroprusside or other potent 
vasodilators.

Class IIb

1.  Intra-arterial pressure monitoring might be considered in 
patients receiving intravenous inotropic agents.

Class III

1.  Intra-arterial pressure monitoring is not recommended for 
patients with STEMI who have no pulmonary congestion 
and have adequate tissue perfusion without use of 
circulatory support measures.



164 165

OXYGEN PARAMETERS – ADULT

Parameter Equation Normal 
Range

Partial Pressure of Arterial Oxygen (PaO2) 75–100 mmHg

Partial Pressure of Arterial CO2 (PaCO2) 35–45 mmHg

Bicarbonate (HCO3) 22–26 mEq/L

pH 7.34–7.44

Arterial Oxygen Saturation (SaO2) 95–100%

Mixed Venous Saturation (SvO2) 60–80%

Arterial Oxygen Content (CaO2) (0.0138 x Hgb x SaO2) + 0.0031 x PaO2 16–22 mL/dL

Venous Oxygen Content (CvO2) (0.0138 x Hgb x SvO2) + 0.0031 x PvO2 15 mL/dL

A-V Oxygen Content Difference (C(a-v)O2) CaO2 – CvO2 4–6 mL/dL

Oxygen Delivery (DO2) CaO2 x CO x10 950–1150 mL/min

Oxygen Delivery Index (DO2I) CaO2 x CI x 10 500–600 mL/min/m2

Oxygen Consumption (VO2) C(a-v)O2 x CO x 10 200–250 mL/min

Oxygen Consumption Index (VO2I) C(a-v)O2 x CI x 10 120–160 mL/min/m2

Oxygen Extraction Ratio (O2ER) (CaO2 – CvO2)/CaO2 x 100 22–30%

Oxygen Extraction Index (O2EI) (SaO2 – SvO2)/SaO2 x 100 20–25%
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Normal Hemodynamic Parameters 
and Laboratory Values

Parameter Equation Normal Range

Arterial Blood Pressure (BP) Systolic (SBP)
Diastolic (DBP)

100–140 mmHg
60–90 mmHg

Mean Arterial Pressure (MAP) SBP + (2 x DPB)/3 70–105 mmHg

Right Arterial Pressure (RAP) 2–6 mmHg

Right Ventricular Pressure (RVP) Systolic (RVSP)
Diastolic (RVDP)

15–30 mmHg
2–8 mmHg

Pulmonary Artery Pressure (PAP) Systolic (PASP)
Diastolic (PADP)

15–30 mmHg
8–15 mmHg

Mean Pulmonary Artery Pressure (MPAP) PASP + (2 x PADP)/3 9–18 mmHg

Pulmonary Artery Occlusion Pressure (PAOP) 6–12 mmHg

Left Atrial Pressure (LAP) 4–12 mmHg

Cardiac Output (CO) HR x SV/1000 4.0–8.0 L/min

Cardiac Index (CI) CO/BSA 2.5–4.0 L/min/m2

Stroke Volume (SV) CO/HR x 1000 60–100 mL/beat

Stroke Volume Index (SVI) CI/HR x 1000 33–47 mL/m2/beat

Systemic Vascular Resistance (SVR) 80 x (MAP–RAP)/CO 800–1200 dynes- sec/cm-5

Systemic Vascular Resistance Index (SVRI) 80 x (MAP–RAP)/CI 1970–2390 dynes- sec/cm-5/m2

Pulmonary Vascular Resistance (PVR) 80 x (MPAP–PAOP)/CO <250 dynes-sec/cm-5

Pulmonary Vascular Resistance Index (PVRI) 80 x (MPAP–PAOP)/CI 255–285 dynes-sec/cm-5/m2

Left Ventricular Stroke Work (LVSW) SI x MAP x 0.0144 8–10 g/m/m2

Left Ventricular Stroke Work Index (LVSWI) SVI x (MAP–PAOP) x 0.0136 50–62 g/m2/beat

Right Ventricular Stroke Work (RVSW) SI x MAP x 0.0144 51–61 g/m/m2

Right Ventricular Stroke Work Index (RVSWI) SVI x (MPAP–CVP) x 0.0136 5–10 g/m2/beat

Coronary Artery Perfusion Pressure (CPP) Diastolic BP–PAOP 60–80 mmHg

Right Ventricular End-Diastolic Volume (RVEDV) SV/EF 100–160 mL

Right Ventricular End-Diastolic Volume 

Index (RVEDVI)

RVEDV/BSA 60–100 mL/m2

Right Ventricular End-Systolic Volume (RVESV) EDV–SV 50–100 mL

Right Ventricular Ejection Fraction (RVEF) SV/EDV x 100 40–60%

NORMAL HEMODYNAMIC PARAMETERS – ADULT
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NORMAL HEMODYNAMIC PARAMETERS – ADULT
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Test Conventional Units
(Reference Values*)

SI Units

Lipids/Lipoproteins Studies

Total Cholesterol:
Desirable Range

Males: <205 mg/dL
Females: <190 mg/dL

<5.3 mmol/L
<4.9 mmol/L

LDL Cholesterol: Desirable Range <130 mg/dL <3.36 mmol/L

HDL Cholesterol:
Desirable Range

Males: 37–70 mg/dL
Females: 40–85 mg/dL

0.96–1.8 mmol/L
1.03–2.2 mmol/L

Triglycerides Males: 44–180 mg/dL
Females: 11–190 mg/dL

0.44–2.01 mmol/L
0.11–2.21 mmol/L

Coagulation Studies

Platelet Count 150,000–400,000/mm3

Prothrombin Time (PT) 10–13 sec

International Normalized
Ratio (INR)

2.0–3.0 for pts. on warfarin 
therapy; 2.5–3.5 for pts. with 
mech. prosthetic heart valves

Plasma Thrombin Time (PTT) 60–70 sec

Activated Partial 
Thromboplastin Time (APTT)

35–45 sec

Activated Clotting Time (ACT) 107 ± 13 sec

Fibrin Split Product (FSP) <10 %g/mL <10 mg/L

D-dimer Neg. or <250 %g/L

Fibrinogen 200–400 mg/dL 2–4 g/L

NORMAL BLOOD LABORATORY VALUES [CONT.]
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NORMAL BLOOD LABORATORY VALUES

Test Conventional Units
(Reference Values*)

SI Units

Chemistry Studies

Sodium (Na) 135–145 mEq/L 135–145 mmol/L

Potassium (K) 3.5–5.0 mEq/L 3.5–5.0 mmol/L

Chloride (CI) 100–108 mEq/L 100–108 mmol/L

Carbon Dioxide (CO2) 22–26 mEq/L 22–26 mmol/L

Glucose (BS) 70–100 mg/dL 3.9–6.1 mmol/L

Blood Urea Nitrogen (BUN) 8–20 mg/dL 2.9–7.5 mmol/L

Creatine kinase (CK) Males: 55–170 U/L
Females: 30–135 U/L

Males: 0.94–2.89 %kat/L
Females: 0.51–2.3 %kat/L

Creatinine 0.6–1.2 mg/dL 53–115 %mol/L

Calcium (Ca) 8.2–10.2 mEq/l 2.05–2.54 mmol/L

Magnesium (Mg) 1.3–2.1 mg/dL 0.65–1.05 mmol/L

Bilirubin (direct/indirect) <0.5–1.1 mg/dL <6.8–19 %mol/L

Amylase 25–85 U/L 0.39–1.45 %kat/L

Lipase <160 U/L <2.72 %kat

Anion Gap 8–14 mEq/L 8–14 mmol/L

Lactate 0.93–1.65 mEql/L 0.93–1.65 mmol/L

Alanine Aminotransferase 
(ALT, GPT)

8–50 IU/L 0.14–0.85 %kat/L

Aspartate Aminotransferase 
(AST, GOT)

7–46 U/L 0.12–0.78 %kat/L

Hemotologic Studies

Red Blood Cells Males: 4.5–5.5 million/%L
Females: 4–5 million/%L

4.5–5.5 x 1012/L
4–5 x 1012/L

White Blood Cells (WBC) 4,000–10,000/%L 4–10 x 109/L

Hemoglobin (Hgb) Males: 12.4–17.4 g/dL
Females: 11.7–16 g/dL

124–174 g/L
117–160 g/L

Hematocrit (Hct) Males: 42%–52%
Females: 36%–48%

0.42–0.52
0.36–0.48

SI Units = International Units

*Reference Values vary by regional laboratory techniques and methods.
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Test Conventional Units
(Reference Values*)

SI Units

Lipids/Lipoproteins Studies

Total Cholesterol:
Desirable Range

Males: <205 mg/dL
Females: <190 mg/dL

<5.3 mmol/L
<4.9 mmol/L

LDL Cholesterol: Desirable Range <130 mg/dL <3.36 mmol/L

HDL Cholesterol:
Desirable Range

Males: 37–70 mg/dL
Females: 40–85 mg/dL

0.96–1.8 mmol/L
1.03–2.2 mmol/L

Triglycerides Males: 44–180 mg/dL
Females: 11–190 mg/dL

0.44–2.01 mmol/L
0.11–2.21 mmol/L

Coagulation Studies

Platelet Count 150,000–400,000/mm3

Prothrombin Time (PT) 10–13 sec

International Normalized
Ratio (INR)

2.0–3.0 for pts. on warfarin 
therapy; 2.5–3.5 for pts. with 
mech. prosthetic heart valves

Plasma Thrombin Time (PTT) 60–70 sec

Activated Partial 
Thromboplastin Time (APTT)

35–45 sec

Activated Clotting Time (ACT) 107 ± 13 sec

Fibrin Split Product (FSP) <10 %g/mL <10 mg/L

D-dimer Neg. or <250 %g/L

Fibrinogen 200–400 mg/dL 2–4 g/L

NORMAL BLOOD LABORATORY VALUES [CONT.]
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Test Conventional Units
(Reference Values*)

SI Units
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Blood Urea Nitrogen (BUN) 8–20 mg/dL 2.9–7.5 mmol/L
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Females: 30–135 U/L

Males: 0.94–2.89 %kat/L
Females: 0.51–2.3 %kat/L

Creatinine 0.6–1.2 mg/dL 53–115 %mol/L

Calcium (Ca) 8.2–10.2 mEq/l 2.05–2.54 mmol/L

Magnesium (Mg) 1.3–2.1 mg/dL 0.65–1.05 mmol/L

Bilirubin (direct/indirect) <0.5–1.1 mg/dL <6.8–19 %mol/L

Amylase 25–85 U/L 0.39–1.45 %kat/L

Lipase <160 U/L <2.72 %kat

Anion Gap 8–14 mEq/L 8–14 mmol/L

Lactate 0.93–1.65 mEql/L 0.93–1.65 mmol/L

Alanine Aminotransferase 
(ALT, GPT)

8–50 IU/L 0.14–0.85 %kat/L

Aspartate Aminotransferase 
(AST, GOT)

7–46 U/L 0.12–0.78 %kat/L

Hemotologic Studies

Red Blood Cells Males: 4.5–5.5 million/%L
Females: 4–5 million/%L

4.5–5.5 x 1012/L
4–5 x 1012/L

White Blood Cells (WBC) 4,000–10,000/%L 4–10 x 109/L

Hemoglobin (Hgb) Males: 12.4–17.4 g/dL
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124–174 g/L
117–160 g/L

Hematocrit (Hct) Males: 42%–52%
Females: 36%–48%

0.42–0.52
0.36–0.48

SI Units = International Units

*Reference Values vary by regional laboratory techniques and methods.
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Test Conventional Units
(Reference Values*)

SI Units

Cardiac Biomarkers

Creatine kinase (CK) Males: 55–170 U/L
Females: 30–135 U/L

0.94–2.89 %kat/L
0.51–2.3 %kat/L

CK isoenzymes:
 CK-MM (muscle)
 CK-MB (myocardial)
 With AMI CK-MB:
  Onset: 4–6 hours
  Peak: 12–24 hours
  Duration: 2 days

95–100%
0–5%

Troponin I
 With AMI:
  Onset: 4–6 hours
  Peak: 10–24 hours
  Duration: 7–10 days

0–0.2 ng/mL

Myoglobin
 With AMI:
  Onset: 2–4 hours
  Peak: 8–12 hours
  Duration: 24–30 days

Males: 20–90 ng/mL
Females: 10–75 ng/mL

Other Cardiac Tests

High sensitivity C-reactive 
Protein (hs-CRP)

Low: <1.0 mg/L
Average: 1.0–3.0 mg/L
High: >3.0 mg/L

B-type natiuretic peptide (BNP) <100 pg/mL

NORMAL BLOOD LABORATORY VALUES [CONT.]
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SI Units = International Units

*Reference Values vary by regional laboratory techniques and methods.
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