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      DEAR EDITOR,


      Drug administration is an integral part of the nurse’s role [1], and drug calculations are one of the most important nursing care measures [2]. There are various calculating formulas for different drug orders and the multiplicity of these methods has led to the difficulty of various calculations [3] to the extent that one of the most common nursing errors is mistakes in the calculation of drug dosage especially, the infusion rate of drug solutions [4]. A single formula that can comprise all different aspects of the physician's order, drug dose, and type of infusion set used and ultimately can express infusion rate in terms of drops per minute (gtt/min) and milliliter per hour (ml/hr) can partly reduce this problem. Mistakes in calculating the infusion rate are more important in Iran because of the limited financial resources for supplying the infusion pumps and other automatic injecting devices that have the ability of drug calculation and infusion rate. In this research, researchers tried to innovate a simple, uniform and applicable formula that can be used for a wide range of infusions.


      Two of the valid and widely used formulas and their limitations and disadvantages are:


      A) [5]
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      The most important limitations include:


      (1) It is not able to calculate the infusion rate in gtt/min (because the type of infusion set is not included).


      (2) The concentration of the drug should be available. Although the volume of drug solution and the amount of he drug (diluted) are usually present, the calculation of the concentration will prolong the process and the probability of errors increases.


      (3) The dose of the drug should be in mcg, mg or a specified unit, while the drugs may be used in different units, such as gram.


      (4) The units of drug dose and concentration should be identical, while this formula does not have the ability to make them identical.


      B) [6]
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      The most important limitations include:


      (1) It is not able to calculate the infusion rate in gtt/min (because the type of infusion set is not included).


      (2) The number 1000 is used for converting mg to mcg. Whereas, if the drug unit is in gram and the order is in mcg, then this formula is not applicable.


      The benefits and advantages of our formula:


      (1) The infusion rate is calculated in gtt/min, while having the ability to calculate it in mL/hr too (Tips for using this formula No 5).


      (2) There is no need to calculate drug concentration.


      (3) It is applicable for any type of drug unit.


      (4) It is able to make different dose units and drug units identical.


      (5) Unlike the two previous formulas, the type of infusion set is included.


      The method of obtaining the formula is as follows:


      As we know, the infusion rate (when the infusion time is known) is obtained from the following method:
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      On the other hand, if we do not have the total infusion time, we can get it from the following formula using the total dosage of the drug and the physician's order:
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      By replacing the second formula in the first, considering and applying other conditions (Drug orders based on the patient's weight, the difference of the drug unit with the physician's order, and finally the request for the administration of the infusion of the drug in terms of hours or minutes), the formula for calculating the infusion rate will be as follows:
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      Tips for using this formula:


      (1) Regarding the use of this formula, the volume of the serum (or solution) should be in mL, and the physician's order and the total dose of the drug inside the serum (or solution) should be available.


      (2) All physician's orders expressed as dose/time, or dose/weight /time, can be calculated and executed using this formula.


      (3) The drug dosage can have any unit, but since the unit converter in the denominator is to equalize the unit of the drug dosage with the physician's order, it is only used when the drug unit in solution is not the same as the unit of the physician's order. For example, the drug is in mg, but the physician's order is in mcg (mcg/min, mcg/kg/min, etc.), in which case, the unit converter is 1000 (mcg = 1000mg). So if the dosage of the drug inside the serum (or solution) is the same as the unit of the physician's order (both mg, U, etc.), we will not use the unit converter in the denominator of the fraction.


      (4) The drop factor is used in the numerator of the fraction to convert the serum (or solution) volume (ml) to the drop (gtt). In microset, this number is 60 (60 drops = 1 ml) and in the infusion set, it is 10, 15 or 20 (according to the infusion set type).


      (5) To use the syringe pump for infusion, you must calculate the infusion rate as milliliter per hour (ml/hr). Also, in some infusion pumps, even using regular infusion set, it is necessary to set the infusion rate as ml/hr. On the other hand, we know that the infusion rate is in microset in gtt/min = ml/hr (1cc =60 gtts and 1h=60min). Therefore, through the microset formula (i.e, taking the number 60 as the drop factor) and taking into account, the solution volume (according to the volume of the syringe, serum, etc.) we reach the answer in gtt /min and set the same number as ml/hr on the infusion pump.


      (6) The patient's weight in the numerator of the fraction should be used only for drugs prescribed by the weight (Example: mcg/kg/min). Note that the unit of the physician's order must be the same as the unit of the patient's weight (kg, lb…).


      (7) Since the number 60 in the denominator is to convert hr to min, we only use it when the physician's order is expressed in terms of hours (mg/hr, u/hr, mcg/kg/hr, etc.). So, if the physician's order is in minutes (mg/min, mcg, mcg/kg/min, etc.), we will not use the number 60 in the denominator.


      (8) Consider that if the dose of the drug in the solution changes (half, twice, etc.), we will use the same modified dose. For example, if 4 ampules of 100mg Lidocaine are poured in the serum (400mg), we use the number 400 in the denominator.


      (9) It is recommended that we use this formula for infusions in which the total infusion time is not determined.


      
        Applicable Example


        Q: We want to infuse Midazolam according to the physician's order as 30mcg/kg/hr for a patient weighing 70kg. If we pour three 5mg ampules of this drug in a 20 ml syringe and dilute it to the volume of 20 ml, calculate the infusion rate:


        A: As already mentioned, the infusion rate in the syringe pumps is in ml/hr, whereas the final infusion rate of the above formula is in gtt/min. But it has already been determined that in microsets, the infusion rate in gtt/min would be equal to ml/hr. Therefore, the drop factor here is 60.
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        =2.8 gtt/min =2.8ml/hr


        (1) As the drug is prescribed by weight, then the patient's weight is used in the numerator.


        (2) Since the dosage is in mg, but the physician's order is in mcg, the number 1000 is used in the denominator as the unit converter (mcg = mg × 1000).


        (3) Since the physician's order is hour (mcg/kg/hr), the number 60 is used in the denominator to convert the unit into minutes.


        (4) Because three 5mg ampules are used, the total dosage of the drug in the syringe is considered 15mg
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