Critical Care Calculations

Physicia.ns'ordering critical care IV drugs generally order them by Alow

-rate_:s in cc/Ar or gtts/ minute or by dosage which Is mg/kg/min or

meg/ kg/min. This then is the sort of calculation you have been doing all along.

But it adds the 3rd a.nd 4th step where you must cénvert back and forth between

- mg and mcg and you must calculate the rate based on weight.

or adverse reactions in drug response.

These drugs then are looked at in terms of dosage per hour, dosa ge per
minute, per milliliter and per drop. Al of these factors have interrelationships
and those are important factors to compare and contrast;

Most critical care drugs require close and continuous mom‘toring._ All of
these drugs m_ust-be delivered via IV pump. But remember that pumps 'ére
simply mechanico-electrical devices that can 80 awry Since these settings require

calculations before administration, many of the problems in this unit ask you to

Now are requisites however to running these medications, Microdrips are still the
safest sort of tubing to use, since they deliver smaller amounts of medication in
each drbp. This gives you greater control over flow raie and dosing.

Accuracy is imperative in these calculations for the medicatidns we are
talking about are exceptionally powerﬁﬂ. A mistake here"-'"éan be life threatening,
Itis as usual imperative that you double check your math here Thig is

MANDATORY and a routing part of care. These medications have a narrow
. margin of safety. '




Read each example through slowly to ascertain what it i is asking. Then
work through each problem slowly and methodxcallv If you forget the steps then

you are movmg too qulckly

RULE: In critical care dmg calculations, always determine the dosage-
first. Tlus will involve calculating the specific dosages per minute or per hour

ALWAYS DETERMINE DOASGE‘FIRST - | |
To convert these flow rates to dosa ge per hour or per minute, the -

followmg steps are necessary.

Example 1 CC
The order is to infuse Dopamine 800 mg in 500 ml. of D5W at 25-ml/hr.

Calculate the desage in mcg/minute and meg her hour.
Methodically _
A. Use ratio and proportion to determine the dos age per hour..
800 mg: 500 ml = X: 25 mL.,
SOO_X 25= 500 X (means and extremes)
L 20000 /500=X
| X =40 mg /hr
B. then convert milligrams to micrograms ,
40 n{g = 40,000 mcg (by moving 3 decimal places to the
right) |
C. Then convert mcg/hr to mcg/min _
40,000 mcg hr / 60 min = 666.6 of 667 mcg /min.

Leis look at the intuitive relationships of those numbers.
1) There are 800 mg in 500 cc. So lets find out how many there are in 1 cc.
2)800/500=8/5or 13/5 or (3/5 = 6/10 or 0.6 in decimals)




S0 thereare 1.4 mg /gc L
3) Making that microérams ~ multiply by 1000 so there are 1600 mfg/ cc
4) If we are going at 25 ml/ hr we could multiply 1.6 mg X 25 ¢c to get the
*-number of mg per hour- 25 X 16 =40 mg per hour | |
'5) Then see how many mg /minute we would divide that 40 mg/hr by 60
minutes to get4/6 of a mg or 2/3 or 0.667 mg per minute,
6) Then to make that into micrograms we coﬁld multiply that by 1000 n;lcg
in a milligram, = 67 mcg/min- the same answer as above,
Example 2 CC -
Your post—bp cardiac bypass patient has orders to infuse Nipride at
30 gits/minute. The solution available is 100 mg of Nipride in 500 m1 of
D5 W. Calculate the mg/min and mg /hr that the Patient is recejving, The
set calibration is a Microdrip. |
| First convert gtis /min to ml/ min
60gtts:1ml=30gtts:Xmi
60X /30=05 ml/min
‘Then calculate mg/min,
100 mg: 500 m] = x mg: 0.5 mL
100 X 0.5 = 500 X
| 50 /500=X = 0.1 mg/min
. Then calculate mg/hr.
0.1 mg/min X 60 =6 mg/hr.

Intuitive example: BT

Your patient has 100mg Nipride in 500 ml or 100/500 or 1/5 of a
mg-or 0. 2 mg/ml The patientis getting 30 gtts min which is 1 /2acc
which has 60 gits- or 1/20f 0.2 mg = 0.1mg/min. So in 1 hr, the palient -
would get 0.1 X 60 minutes or & mg/hr This is just based in the

interrelations of the numbers.

U




' Examgle 3 CC

Apa ent with venlncular ectopics has a stat order for Lidocaine

infusion, which will run at 30 ml/hr. The solution has 1 gram of Lidocaine

in 500 ml of D5 W. Calculate the mg/hr and then the mg/min that the
patient will receive.-

A. Fxrstconvert the metric units in the stem of the problem Wthh is

in grams to the units asked for, mg.
501 gram = 1000 mg
B, Next determine the mg/hr
1000 mg: 500 ML =X mg: 30 ml ~
30000/500 = X X =60 mg/hr
C Convert mg /hr to mg/min
60 mg/hr /60 min = 1 mg/min

The average dose of Lidocaine is 14 mg/ min. So the dose i 1s within
safe range.

Iniuitive solution;

leocame 1gm = 1000 mg in 500 mi/ so there are 2 mg/ml Itis.
going at 30 ml/hr so that is 60 mg/hr. Since there are 60 min in and hr we
can divide 60 mg. hr/ 60 min and get 1 m tg/min. This is all done in one’s
head and checked on paper.

It does not matter how vou do this as long as you are methodlcal

reasoned and orderly. Do less about trying to memorize a formula than to thmk
about what you are frying to determine,

Final example 4:CC




~ 0.5Grams of Aminophy-lh‘ne is added to 500 mL of D5 /1/4 NS. The
order is to infuse the IV over 6 hrs. Calculate the mg/hr the pé tient will receive,
- Convert g to mg 0.5 mg = 500 mg " |
Calculate mg /hr, - ‘
' 5.00mg:6hrs=7’(mg; 1hr ='5.00=6,X=83 mg/hr

Intuitively, the first step is the same with 0.5 grams becoming 500 mg
which' is then divided by 500 cc to give a Concentration of 1 mg/m] or per cc.

The rate is 500 cc/6 hrs = 83 cc/hr. Since there is 1 mg per cc,

‘The mg per hr is 83 again done in one’s head.

Let's practice this type of problem.

Exercise 1 CC

1) A continuous infusion of Isuprel is ordered for a patient .With Torsad’es des
pointes.‘ The rate is 40 ml/hr. The solution has 2 mg in 500 m1 of D5wW,
Calculate the mg/hr, : mcg/hr and mcg/
the patient will be receiving,

2) " The order is to infuse dobutamine (Dobutrex) S00mg in 500 ml of D5 W at 15
ml/hr. Calculate the mgy/hr_ . ;mg/min____
mcg/hr the patient will be receiving,

and

3) Pronestyl 1 gram is mixed in 250 ml of DEW fora patient with frequent
ventricular ectopics and runs of atrial arrythmias as well. The TV is torunat 1
ml/minute. Calculate the number of mg/min the patient is -
receiving, __. Thie normal dosage is betwesfi 226 ing /i Is this dose
within normal?

4} A patient has CHF following an MI and has an order for Nitrol
(nitroglycerine) IV 3 m] /hr by pump_ The IV solution has a dilution of 200

mcg /ml of Nitrol, How many mcg,/min___. and mcg/hris the

* patient receiving,



6) To help support the blood pressure of 5 Patient in shock, 3 doctor orders

Calculate the ME/min__ gk

and mcg/min
that the patient is receiving.

8) A doctor orders Pitocin drip at 45 microdri

Example: 5 ¢
Imcg/kg/min Nipride )
solution with 50 mg Nipride in 500 D5W
Ptwt 128 Jbs.



First convert Ibs o kg
128/2.2=58 kg
Now dosage per minute '
58kgX2meg =116 mcg/min
-work we did before,

Example 6CC

Infuse 1 gram of Ammophynine in 1000 mI D5 1/2 NS at0.7 ,
mg/kg/hr. The patient weights 169 Ibs. Calculate the d

mg/min/ The FDA recommends that
Aminophylline.

 First convert Ibs, to kg =169/22=77 kg
Then calculate dosage/hr
77 kg X 0.7 mg‘= 4 mg/hr
| Then calculate the dosage per minute
>4 mg/hr / 60 min = 0.9 mg /min |
Example 7 CC |
A patent with Hodgkin’s diseas
Bleomycin 0.21;3 u/kg to be diluted in 50*
using a microdrip set. Calculate the dos
U/ min the patient will

ml of NS. Infuse this over 3¢ minutes
age to be diluted then determine the
This calculaﬁoﬁ has 1 additiona] step.
Convert Ibs. to Kg

90 Ibs/2.2=41 kg
Calculate the dosage to be diluted
41 kg X 25 4=

recaive,

: : o,

10. 3 units to be added to the solution
Calculate the dosage I.I‘lA'l.l/ min,

103 u: 30 min=Xy:1 min

16.3/36 =03 u/min

osage in mg/hr and in

you not exceed 20 mg/min when infusing

e weighs 90 1bs. has an order for




Exercise 2 CC

Calculate the dmg d.osage of the following orders.

1) A patient weighing 120 1bs. has orders for § mcg/kg/min'of Nipﬁde.

2).

3)

4)

5}

of D5W. Calculate the mcg/min

The solution available has 50 mg in 250 ml. of D5W. Calculate the
B andthemg/hr. |
A patient weighing 46 kg with testicular cancer has order for
Adriamycin 25 mcg/kg IV. The dosage is to be added to 11iter of 0.9 %,
Normal Saline and infused over § hes, Determine first the dosa ge you
will prepare . Then célculate the meg /hr that th,

mcg/min

patient will receive during the infusion. A .
Give amphotericin B 1.5 mg/kg IV diluted in 500 mL. of D5 W over 4
hrs, The patient weights 136 Ibs. Calculate the dosage you will prepare.

Determine the mg/hr the patient will

receive., . ‘
Infuse Nipride at 2.5 meg /kg/min. The solution available is 50 mg of

Nipride in 500 mL of D5 W. The patient weighs 62 kg. Calculate the

mcg/min and the mg/hr
A 70—kg adult has orders for a Lidocaine continuous infusion of 75

meg/kg/min. The solution available is 500 mg of Lidocaine in 250 mT.
and the .

“mg/hr

Calculating Critical care flow rates
Once you have calculated the drug dosage, the IV flow rate can be
determined. The Aow rate is most often calculated jn mL/hr or gtts /min as these

are the most common methods of administration, Pumps deliver all of these

drugs but a specific flow rate needs to be determined before vou can set the

pump.



Exémple 8CC : )
Depamine 400 m is added to 500 ml of DSW. The order is to infuse this |
medication at 400 mcg/min IV. How will you set the pump in mL ;.per hour? |
This is the reverse of the pre\;ious type of question,
Step 1: Determine the dosage per hour
400 meg/min X 60 min = 24000 meg/hr
' Step 2: convert the mcg o mg which will be like units.
24000 mcg/hr =24 mg/hr
. Step 3: Calculate the flow rate (mL/hr)
400 mg: 500 mL = 24 mg: X mL
1200 =400 X
X=30 ml/hr
So you set the flow rate to 30 m] /hr to deliver 24 mg /hr.

Intnitively there js 400 mg in 500 cc 50 there is 4/ 5':01c amg (or 0.8 mg) per cc.
0.8 mg = 800 mcg per cc, The order is for 400 mcg/min so that is 1/20r0.5
cc/min. (Make sure to label). Per mimite, There are 60 minutes in an hr and we

are giving 0.5 cc/min or .X60 = 30 cc/hr.

Example 9 CC
A patient has an order of Nipride to reduce his afterload during an acute angina
attack. The order feads to add 50 mg of Nipride to 500 mID5W and infuse it at 2
.mcg/ kg/min on a pump. The patient weighs 70kg. Calculate the flow rate in *

e i T

- tn
b i i G AR

mL/hr. ‘ '
Step 1 Determine the dosage per minute
70 kg X2 mcg/kg =140 mcg/min
Step 2: Convert to dosage per hour.
140 mcg/min X 60 min = 8400 mcg/hr.
Step 3: Cenvert to like units,



8400 mc.g - 8.4 mg
Step 4 Calculate the flow rate in mL/hr.
.50 mg: 500 m! = 8.4 mg: X ml
500X 8.4=50X |
4200 /56=X | | L
X = 84 ml set the pump to deliver the pump at 84ml/hr to
deliver 8.4 mg/hr. | |
Intuitively, there is 50 mg of Nipride in 500 ml so there is 1/10 amg or 0.1
- mg/cc. Or 100-meg/ml. This is to 8o at2 meg/ kg per min, So the weightis 70 and
we multiply that by 2 to get 140 meg/min, We know we have 100 mcg/ml and
we need to give 1407100 or 1.4 cc/ min, So we multiply 1.4 cc/min X 60 mins to
get84 cc/hr. |

Example 10 CC

A patient in CHF has orders for Nitrostat 5 mcg/min IV. The solution
available has 8 mg of Nitrostat in 250 m] of D5W. Calculate the flow rate in
gtis/min using a microdrip set.

1) Convert the dosage per minute to dosage per hour,

-5 meg/min X 60 = 300 meg/hr
2) Convert to like units,
300 meg = 0.3 mg
3) Calculate mL/hr
8mg : 250 ml=0.3 mg: X mL
X=94 or 9ml/hr
4) Calculate the flow rate in gtts/min.
- 9ml/1=9 gtts min
5o set the flow rate to 9 gits/min,

Eadlmee L.

Intuitively, there are 8 mg or 8000 meg in 250 ml of fluid. So thatgive 32
mcg/ml. The order is for 5 mcg/ min. There are 60 microdrops/cc. so there are
0.533 mcg/drop, and we have to divide the 5 mcg by 0.533=9.38 gtis/min.
This is harder intuitively than with the above method. '

Exercise 3 CC
Calculate the following flow rates.

10-



1) For a patient experiénéir’ag an acute MI with symptoms of cardiogenic shock,
the doctor orders an infusion of Isuprel at 3 mcg/min. Isupre] 2 mg is added

2) Nitroglycerine 10 mceg /min is ordered to hel
solution strength available is 25 mcg/ml

for the IVAC pump that i

3) A patient with ventricular irritability has orders to
- The solution available contains
the ml/hr the pump should deliver.,

4) A Doxapram solution provides 20 mg/ml. Orders aré_to infuse at 3
mg/minute IV, The set is cali

brated at 60 gits/mi, Calculate the flow rate in
ghs/mi '
3)

Tips
Always calculate dosa
Double check your ac
Convert to like unis,

ge first and check your math,
curacy and then calculate the flow rate.

Y to calculate these problems. Some of

yvou
fumeracy sense. Still Check Your Wor

B T TN N



Gritical Care answers
Exercise 1 . IR g
1) 0.16 mg/hr 160meg/hr; 2.7 meg/min -

2) 15mg/hr; 0.25 mg/ min; 250 mcg/min

3) Yes; 4 mg/min . :

4) 600 meg/hr 10 mcg/min

5) 500 mg/hr: 8 mg/min: o
6y 25mg/hr; 0.42 mg/min; 420 mcg/min

7) 08 mg/min; 48 mg/kr . '
-8) '0.015 u/min; 0.9y hr

9 100mg/hr - . '

10)16.7 mg/min

Exercise 2 : -
1) 330 mcg/min; 20 mg/hr
'2) 1150 mcg; 192 mcg/hr

- 3) Bmg 233 mg/h

4) 155 mcg/min; 9.3 mg/hr
5) 1750 mcg/min; 105 mg/hr

Exercise 3

1} 45ml/hr

2} 24 gits/min
3) 120 ml/hr
4) 9 gtts/min
5) 19 gtts/min.

Exercise 4

1) 108 ml/hr

2) 31 ml/hr

3} 75 mg/hr

4) 16 mg/hr

5) 0.8 u/hr

6) 1.5 mg/min; 90 mg/hr

7) 16 ml/hr

8) 150 ml/hr

9) 60 gtts/min

- 10)345 mg; 83 mL hr: 115 mg/hr
11)36 mg/hr. 600 mcg/min

12) 27 mg; 63 ml/hr

13)75 mg/hr

14)12 gtts /min | L
15) 20 mg/h; 333 mcg/min



