
CHAPTER TEN: SELECTED CLINICAL 

CALCULATIONS 
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Objectives 

• • Calculate heparin doses and infusion rates from 

medication orders and standardized protocols. 

 

• • Calculate ideal body weight and apply in dose 

determinations. 

 

• • Calculate estimated creatinine clearance rates and apply 

in dose determinations. 

 

• • Convert blood serum chemistry values from mg/dL to 

mmol/L (international system). 
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Heparin-Dosing Calculations 

• Heparin slows clotting time.  

 

• Salt forms of heparin, such as heparin sodium, are 
standardized to contain 140 USP Heparin Units in each 
milligram.  

 

• Heparin salts are administered as sterile aqueous solutions by 
•  intravenous infusion,  

• intermittent intravenous injection, 

• subcutaneous injection  

• for the prophylaxis and treatment of venous thrombosis.  

 

• The commercial preparations, available in single-use syringes 
and multiple-dose vials, indicate on their labeling the number of 
USP Heparin Units of activity contained per milliliter. 
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• Heparin is the fundamental treatment in acute venous 

thromboembolism; however, its use carries with it, the risk 

of hemorrhage.  

 

• Patients especially at risk include  
• elderly patients,  

• postsurgical patients,  

• patients with a history of peptic ulcers, severe renal or hepatic failure,  

• and patients who recently have taken other medications that affect 

blood clotting time. 
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• When heparin sodium is administered in therapeutic 

amounts, its dosage is adjusted according to the results of 

tests measuring the patient’s level of blood coagulation, or 

partial thromboplastin time (PTT).  

 

• In general, the PTT value should be maintained at 1.5 to 2 

times the patient’s pretreatment PTT value or, when the 

whole blood-clotting time is evaluated, approximately 2 to 

3 times the control value. 
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• The dose varies depending on the circumstances.  

 

• Bolus doses, given by direct intravenous injection, may be 
followed by intravenous infusion as a heparin drip. 

 

• Low-dose heparin administration provides effective 
prophylaxis (rather than therapeutic effects) in a variety of 
surgical procedures.  

 

• Patients receive 5000 units given by deep subcutaneous 
injection 2 hours before surgery and an additional 5000 
units every 8 to 12 hours thereafter as required 
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• Medium-dose heparin, indicated for patients with active 

phlebitis, with pulmonary embolism, and in hip 

replacement surgery, has a dosage range of 20,000 to 

60,000 units per day, generally by intravenous infusion. 

 

• High-dose heparin is indicated in patients with massive 

pulmonary embolism. Doses of 60,000 to 120,000 units 

are given by continuous intravenous infusion for the first 

day and then decreased to medium-dose heparin after 24 

hours. 
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• Figure 10.1 presents a hospital form for an adult weight-
based heparin protocol. The form 

• allows physicians’ orders for bolus doses, as well as 
protocols for low-dose and high-dose intravenous heparin 
infusions. The values given in this figure may differ from 
heparin protocols at other institutions.  

 

• Pharmacists must follow those used within their 
institutions of practice. It is important to note that a variety 
of low-molecular-weight heparins are also used as 
antithrombotic agents: for example,  

• enoxaparin sodium (LOVENOX) and dalteparin sodium 
(FRAGMIN).  

 

8 



9 



10 



Example Calculations of Heparin Dosing 
• An intravenous infusion contained 20,000 units of heparin sodium in 

1000 mL of D5W. The rate of infusion was set at 1600 units per hour 

for a 160-lb. patient. Calculate  

 

• (a) the concentration of heparin sodium in the infusion, in units/mL;  

• (b) the length of time the infusion would run, in hours; and  

• (c) the dose of heparin sodium administered to the patient, on a 

unit/kg/minute basis. 
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• A patient weighing 80 kg was given an initial bolus dose of 

heparin and a heparin drip for the first 6 hours. Using 

Figure 10.1 and the low-dose heparin protocol, what was 

the total amount of heparin administered in this period? 
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Example Calculations of Low-Molecular-

Weight Heparin Dosing 
• The recommended dose of dalteparin sodium (FRAGMIN) 

for patients undergoing hip replacement surgery is 2500 

international units (IU) within 2 hours before surgery, 2500 

IU 4 to 8 hours after surgery, and 5000 IU daily  5 to 10 

days, starting on the postoperative day. How 

• many milliliters from a vial containing 10,000 IU/mL should 

be administered (a) before surgery, 

• (b) after surgery, and (c) the day following surgery? 
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a) 10000 IU  in 1m 

2500----------x 

 

X= 2500/10000= 0.25 ml 

 

b) 2500/10000= 0.25 ml 

 

c )  5000/ 10000= 0.5 ml 



CASE IN POINT 10.1 

• : A 
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198/2.2= 90 kg 

From the table bolus 70 IU/kg 

 

90 x 70= 6300 IU 

 

a) 5000 IU in 1 ml 

6300 ------x 

6300 x 1 / 5000= 1.26 ml 

 

 

b) From the table infusion 18 IU/ kg 

 

90 x 18= 1620 IU 

 

25000 in 250 ml 

1620 IU ----x 

 

X= 1620 x 250 / 25000= 16.2 ml/hr 

c) 60 drops per 1 ml 

 x drops 16.2 ml  in 60 miutes 

 

X= 16.2 x 60/ 60= 16.2 drps/ min 

 

d) 16.2 ml per 1 hr 

    250 ml  per x hr 

 

250/16.2 = 15.43 hr  



Dosage Calculations Based on Creatinine 

Clearance 
• Dose of a Drug. The two major mechanisms by which drugs 

are eliminated from the body are through  
• hepatic (liver) metabolism and  

• renal (kidney) excretion.  

 

• When renal excretion is the major route, a loss of kidney 
function will dramatically affect the rate at which the drug is 
cleared from the body.  

 

• Polar drugs are eliminated predominantly by renal excretion 
and are generally affected by decreased kidney function. 

 

• With many drugs, it is important to reach and maintain a 
specific drug concentration in the blood to realize the proper 
therapeutic effect.  
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• The initial blood concentration attained from a specific dose 
depends, in part, on the weight of the patient and the volume of 
body fluids in which the drug is distributed. 

 

• The ideal body weight (IBW) provides an excellent estimation 
of the distribution volume, particularly for some polar drugs that 
are not well distributed in adipose (fat) tissue.  

 

• These calculations have been used clinically with the 
aminoglycoside antibiotics and with digoxin to determine doses 
and to predict blood levels.  

 

• The IBW may be calculated readily through the use of the 
following formulas based on the patients’s height and sex. 
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Note: In instances in which the IBW is determined to be 

greater than the actual body weight, the latter is used in 

dosage calculations. 
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1 in = 2.54 cm 

1 feet= 12 in. 



• The kidneys receive about 20% of the cardiac output (blood 
flow) and filter approximately 125 mL per minute of plasma.  

 

• As kidney function is lost, the quantity of plasma filtered per 
minute decreases, with an accompanying decrease in drug 
clearance.  

 

• The filtration rate of the kidney can be estimated by a number 
of methods.  

 

• One of the most useful, however, is the estimation of the 
creatinine clearance rate (CrCl) through the use of the following 
empiric formulas based on the patient’s age, weight, and serum 
creatinine value.  
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• Creatinine, which is a break-down product of muscle 
metabolism, is generally produced at a constant rate and 
in quantities that depend on the muscle mass of the 
patient.  

 

• The normal adult value of serum creatinine is 0.7 to 1.5 
mg/dL.  

 

• The creatinine clearance rate represents the volume of 
blood plasma that is cleared of creatinine by kidney 
filtration per minute.  

 

• It is expressed in milliliters per minute. 
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Example Calculations of Creatinine 

Clearance 
• Determine the creatinine clearance rate for an 80-year-old 

male patient weighing 70 kg and having a serum 

creatinine of 2 mg/dL. Use both the Jelliffe and Cockcroft-

Gault equations. 
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Adjusting Creatinine Clearance for 

Body Surface Area.  
• It is sometimes desirable to adjust the calculated 

creatinine clearance for body surface area to account for 

this possible variable in determining drug dosage.  

 

• This adjustment is accomplished through the use of a 

nomogram of body surface area (BSA), as described 

previously in Chapter 8, and the following formula: 
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• Normal creatinine clearance rate may be considered 100 

mL per minute.  

 

• Thus, in the preceding example, the patient would exhibit 

25% to 35% of normal creatinine clearance. 

 

• The creatinine clearance rate method for determining 

drug dose is used with various categories of drugs in 

which renal function is a factor.  
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• Such dosing is routine, for example, for aminoglycoside 

antibiotics including gentamicin, tobramycin, and 

amikacin. 

 

• Once the creatinine clearance rate and the ideal body 

weight have been calculated, the loading 

• dose (initial dose) required to reach a certain drug 

concentration in the patient and the maintenance 

• dose needed to maintain the specified concentration can 

be calculated. 
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• Determine the loading and maintenance doses of 

gentamicin for a 76-year-old male patient weighing 190 lb. 

with a height of 6 feet and having a serum creatinine of 

2.4 mg/dL.  

 

• The physician desires a loading dose of 1.5 mg/kg of ideal 

body weight and a maintenance dose of 1.0 mg/kg of 

ideal body weight to be administered every 8 hours after 

the initial dose. 
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1 in = 2.54 cm 

1 feet= 12 in.  

IBW = 110 lb. + (5 lb. x 12)=  

IBW= 110 lb.  + 5 lb. for each inch over 5 feet 

 170 lb. or 77.3 kg 

= 22.2 ml/ minute 
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Use of Creatinine Clearance Dosage 

Tables.  
• For certain drugs, tables of dosage guidelines may be 

presented in the labeling/literature to adjust for impaired 

renal function.  

• For example, the usual dose of the anti-infective drug 

ceftazidime (antibiotic ) is 1 g every 8 to 12 hours, with 

dosage adjusted based on the location and severity of the 

infection and the patient’s renal function.  

• For adult patients with impaired renal function, guidelines 

for dosage based on creatinine clearance with adjustment 

for body surface area are given in Table 10.1. 
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• Using the table of dosage guidelines for ceftazidime and 

adjusting for body surface area, determine the dose and 

daily dose schedule for a patient weighing 70 kg, 

measuring 70 in. in height, and having a creatinine 

clearance (CrCl) of 48 mL per minute. 

 

31 



32 



33 



34 



35 



Clinical Laboratory Tests 
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Example Calculations Involving Clinical 

Laboratory Tests 

 
• If a patient is determined to have a serum cholesterol 

level of 200 mg/dL, (a) what is the equivalent 

• value expressed in terms of milligrams percent, and (b) 

how many milligrams of cholesterol would be 

• present in a 10-mL sample of the patient’s serum? 
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a)  

dL= 100 ml 

200 in  100ml 

X      in 100 ml 

 

X= 200 mg/ 100 ml 

   = 200% 

b) 

200 mg  in 100 ml 

X     mg  in 10 

 

X= 2000/ 100= 20 mg 



• If a patient is determined to have a serum cholesterol 

level of 200 mg/dL, what is the equivalent 

• value expressed in terms of millimoles (mmol) per liter? 

• Molecular Weight (m.w. of cholesterol)  387 
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1 mmole = 387 mg 

X  mmole in 2000 mg/ L 

 

X= 2000/ 387= 5.17 mmol/ L 

From table 10.2 

Multiple factor of cholesterol = 0.026 

 

200 mg/dL x 0.026= 5.2 mmol 



Therapeutic Drug Monitoring 

 
• Also termed drug therapy monitoring, this process often 

includes the analysis of blood serum 

• samples to ensure optimum drug therapy.  

• This is especially important for categories of drugs 

• in which the margin between safe and toxic levels is 

narrow. Data are available indicating these 

• levels 
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Drug-Specific Clinical Equations 

 
• For certain clinical conditions, there are equations that are 

useful for determining patient requirements. 

• For example, the following is used in determining the 

amount of iron required to bring 

• hemoglobin (Hb) values to normal levels: 
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Example: 

 • Using the equation for determining iron deficiency, 

calculate the number of milliliters of an iron 

• dextran solution containing 50 mg/mL of iron to be 

administered to a 150-lb. patient with a hemoglobin 

• value of 10 g/dL. 
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Examples 
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A) 40 unites per kg from table 10.1 

Wt of patient= 90 

 

90 x 40= 3600 unit 

 

 

B) New infusion rate= 18+3= 21 unit/kg/hr 

 

90x 21= 1890 unit/kg/hr 

 

25000 in 250 ml 

1890  IU ----x 

 

X= 1890 x 250 / 25000= 18.9 ml/hr 
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For Female 

IBW= 100 lb.  + 5 lb. for each inch over 5 feet 

 

100+ 5 x 3= 115 Ib= 52.27 kg = 52.3 kg 

= 98- 0.8 (72-20)/ 2.8) = 20.14 ml/ minutes 

For female 0.9 x 20.14= 18.126 ml/ miutes 

LD= 52.3 x 1 =  53.3 mg 

 

= 18.126 mg/ dL / 100 mg/dL x  86.818 mg = 15.73 mg every 8 hrs   

MD= 52.3 x 1.66 = 86.818 mg for normal patient 



Further examples 
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• Calculate the TC:HDL ratio when the total cholesterol is 

240 mg/dL and the HDL cholesterol is 60 mg/dL, and 

identify if the ratio is within the desirable range. 

 

 

• 240 mg/dL:60 mg/dL = 4:1 

 

• The ratio is less than the maximum desired level of 5:1 

200 mg/dL: 40 mg/dL. 
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• There are two “cholesterol ratios” that are considered 

clinically relevant to risk assessment for cardiovascular 

disease.  

 

• One is the ratio of total cholesterol to HDL cholesterol, the 

target being 5:1 Or less. (200 mg/dL: 40 mg/dL)  

 

• The other ratio used in assessing risk is LDL:HDL with the 

target being 3:1 or less (100 mg/dL: 40 mg/dL) 
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• (3) If 160 mg/dL is a patient’s current LDL level and the 

desired level is 100 mg/dL, calculate the 

• percent reduction required. 
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• A patient has an HDL of 50 mg/dL, an LDL of 150 mg/dL, 

and a TG of 85 mg/dL. Calculate the  

• (a) TC:HDL ratio and  

• (b) LDL percent reduction required for a goal of 100 

mg/dL. 

 

a) TC = 85/5+ 50+ 150= 217 mg/dL 

 217 mg/ 50 mg/dL= 4.34: 1 

 

b) 150-100= 50 mg/dL 

 (50 mg/dL/150 mg/dL) x 100= 33.33% 
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• Total cholesterol is calculated by adding triglyceride level 

divided by five, HDL, and LDL levels  

 

(i.e., TC = TG/5 + HDL +LDL). 



• The usual adult dose of levofloxacin is a 500-mg initial 
dose followed by subsequent doses of 250 mg every 24 
hours for 10 days.  

 

• For patients with a CrCl of less than 19 mL/min, doses 
following the initial dose are administered every 48 hours. 

  

• How many 250-mg levofloxacin tablets should be 
dispensed to a 75-year-old, 160-lb female patient with a 
serum creatinine of 1.32 mg/dL?  

 

• (Use the Cockcroft-Gault equation to determine creatinine 
clearance.) 
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Wt. of patient in kg = 160/2.2= 72.73 kg 

 

CrCl =    (140-75) x 72.73/ 72 x 1.32  

         =   4727.45/ 95.04=  49.74 ml/ minutes 

 

CrCl for female= 49.74 x 0.85= 42.28 ml/min. 

 

For the patient with CrCl 19 ml/ min. needs  (1 of 500 mg + 10 of 250) 12 

levofloxacin tablets of 250 mg every 48 hrs. 

 

For patient with CrCl 42.28 mg/min needs 12 tablets of 250 mg 



• Using Table below, what would be the dose and dosage 

schedule of ceftazidime for an 84-year-old 

• male patient weighing 60 kg, measuring 66 inches in 

height, and having a serum creatinine level of 

• 4.22 mg/dL? (Use the Cockcroft-Gault equation to 

determine creatinine clearance.) 
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CrCl = (140-84) x 60/ 72 x 4.22= 11.06 ml/ min. 

 

BSA =          66x 2.54 x 60/ 3600  

 

           = 1.67  

1 inch= 2.54 cm 

Adjusting CrCl= 1.67/ 1.73 = 10.67 ml/ min. 

 

From the table the dose is 500 mg every 24 hrs.  
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1 g ceftazidime every 24 hours 

BSA= 1.52 

1.52/ 1.73 x 31= 27.3 ml/ min.  
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d 

100 x 0.026 

50 x 0.026 

150 x 0.011 
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a) 1 mmol = 386 mg 

      X         = 170 mg/dL = 1700 mg/L 

 

         X= 1700/386= 4.4 mmol/ L  

 

b) 1 mmol= 386 mg 

     4.91 mmol/ L =  x 

 X= 4.91 x 386= 1895.3 mg/ L = 189.53 mg/dL 

 

c) 1 mmol= 386 mg 

     5.69 mmol/ L =  x 

X= 5.69 x 386= 2196.3 mg/ L =  219.63 mg/dL 

 

d) 1 mmol = 386 mg 

      X         = 240 mg/dL = 2400 mg/L 

 

         X= 2400/386= 6.22 mmol/ L 

 

e) 1 mmol= 386 mg 

     6.46 mmol/ L =  x 

 X= 6.46 x 386=  2493.6 mg/ L = 249.36 mg/dL 

 

 

 



60 

80 mg/dL = 80 mg/ 100 ml 

 

80 mg in 100 ml 

X mg in 100 ml 

 

X= 80% 


