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The aim of this study was to estimate the amount of anesthetic drug consumption and wastage during 
elective surgical procedures in a tertiary hospital. This is a prospective observational study. Using 
convenient sampling, data was generated on all the drugs provided to the patients included in the 
study. The amount of drugs administered was documented, and the leftover in syringes/ampoules and 
unopened anaesthetic drugs at the end of each procedure over a three month period. The following 
drugs that were most wasted due to not being used after loading into syringe were atracurium 37.78%, 
morphine 26.33%, pethidine 23.33%, propofol 15.2%, pancuronium 15.2%, and diazepam 10%. The drugs 
which accounted for more than 50% of the cost of waste were propofol 36.5% and 0.5% for bupivacaine 
27.8%. The amount of drugs left in the penetrated vial was most abundant with lignocaine with 
adrenaline 95%, followed by plain lignocaine 93.3% and ketamine 47.91%. Wastage of anaesthetic drugs 
does occur. Efforts should be made to improve efficiency as regards drug prescription and 
administration by anaesthetists. 
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INTRODUCTION 
 
Drugs for anaesthesia are packaged in specific amounts 
in ampoules or vials. These drugs can only be withdrawn 
after the ampoules are broken or after the rubber stopper 
is penetrated by the hypodermic needle. Thus they need 
to be used within a specific period. Following an outbreak 
of Staphylococcus aureus infection among patients 
booked for electroconvulsive therapy (ECT) using 
propofol based anaesthesia, an audit was instituted. This 
showed a higher risk for such infection among patients 
administered propofol that had a greater time between 
preparation and administration as well as breaches in 
infection control protocol (Kuehnert et al., 1997).  Thus, 
due to concerns regarding infection control and 
contamination, partially used ampoules/syringes or 
loaded but unused syringes are usually  discarded  either  

after the end of a procedure or a specific time. Such was-
ted drugs have been shown to contribute significantly to 
the cost of intraoperative anaesthesia care (Weinger, 
2001). In the hospital, each patient provides his/her 
drugs. It is thus possible to determine the amount of 
drugs dispensed to patients. Therefore, to calculate 
waste, it is necessary to know how much of each drug 
dispensed is actually administered to patients and the 
leftover. For this study, drug consumption was defined as 
the volume of dispensed drugs that were administered to 
the patient, while drug wastage was defined as the 
disposal of unused or partially used ampoules/vials/ 
syringes containing these drugs. The aims of this study 
were to assess anaesthetic drug consumption, measure 
volume/percentage and cost of anaesthetic drug wastage, 

 

*Corresponding author. E-mail: adamucheazi@yahoo.com. 



2424          Afr. J. Pharm. Pharmacol. 
 
 
 
and suggest ways of minimizing drug wastage. 
 
 

MATERIALS AND METHODS  
 
This prospective observational study was conducted in the 
operating room of a tertiary-care hospital during the first quarter of 
the year (January to March, 2013) for a wide range of procedures 
{urological, general surgical, obstetrics/gynaecological, neurosur-
gical, orthopaedics, plastics ear, nose and throat (ENT; excluding 
cardiac/transplant surgeries)}. In the hospital, anaesthesia care is 
provided by consultants and resident anaesthetists in at least six 
theatre suites daily on a regular basis. To ensure that the study 
procedure did not affect the practice of the anaesthetists, they were 
not informed about the study. The choice of anaesthetic technique 
and drugs were left to the discretion of the anaesthetists performing 
the procedure. They were interviewed about the drugs used and 
leftover at the end of each procedure, but were shielded from 
knowing it was for research. 

Elective surgeries conducted under general and regional 
anaesthesia in patients aged greater than 18 years were included in 
the study, while surgeries performed under local anaesthesia and 
emergencies were excluded. Inhalational agents were also not 
considered in this study. The cases were selected based on 
convenience; the data were collected whenever the authors were 
rostered for duty for elective procedures. The drugs were taken out 
on a case by case basis as each patient procures his/her own 
drugs. 

An assistant (anaesthesia registrar) was enrolled to aid in data 
collection. The anaesthetists conducting the procedure chose the 
technique, drugs, and undertook drug preparation and 
administration.  At the end of each procedure, the assistants would 
collect data for drug wastage. The amount of drugs issued and the 
unopened ampoules and the drugs left in syringes/ampoules were 
documented. The volumes of drugs administered to the patients 
were noted from the anaesthesia chart. Drug wastage was 
considered as the amount of drugs left used in the syringes and 
ampoules at the end of the surgery. The drugs left in the syringes 
were discarded as waste. Unopened ampoules were kept for use at 
a later date. 

The type of drug and amount per ampoule for each elective case 
were tabulated. The data generated was used to calculate the 
percentage drug wastage per drug. 

An estimation of the consumption and wastage of the drugs was 
made in percentages. A cost estimation of used and wasted drugs 
was made by multiplying this by the retail price in the hospital 
pharmacy. Also, an estimate of the percentage of cost of waste due 

to a particular drug with respect to the total waste was made.   
 
 
RESULTS 
 
During the study period, a total of 356 procedures re-
quiring general or regional anaesthesia were performed. 
Of these, 224 (62.9%) were performed under general 
anaesthesia, while the rest were performed under 
subarachnoid 114 (32%), epidural 12 (3.4%), combined 
spinal-epidural blocks 6 (1.7%). Out of these, 117 cases 
were included in the study of which 67 were conducted 
under general anaesthesia and 50 under regional 
anaesthesia. A total of 1144 ampoules were obtained for 
use during anaesthesia. There were 27 drugs. Of these, 
atropine was the most frequently prescribed drug 
(21.3%), while propofol accounted for 16.7%, pancuronium 

 
 
 
 
accounted for 13.3%, and suxamethonium accounted for 
7.3%. The less frequently prescribed drugs were 
dexamethasone and acetaminophen 0.27% each, and 
the least was aminophylline 0.09%.  Analgesics 
prescribed were tramadol 4.5%, followed by ketorolac 
2.2% and morphine 1.3%.  

The drugs which accounted for maximum wastage due 
to not being used after loading into syringe (in relation to 
the volume prescribed) were atracurium 37.78%, 
morphine 26.33%, pethidine 23.33%, propofol 15.2%, 
pancuronium 15.2%, and diazepam 10%. 

The amount of drugs left in the penetrated vial was 
most abundant with lignocaine with adrenaline 95%, 
followed by plain lignocaine 93.3% and ketamine 47.91%. 

Some drugs were provided but some of the ampoules 
were not opened. These were in descending order adre-
naline and aminophylline 100% each, acetaminophen 
75%, diazepam 60%, oxytocin 28.5%, ranitidine 27.3%, 
ephedrine 24.4%, pancuronium 23.4%, propofol 20.95%, 
ketamine 17.3%, glycopyrollate 17.1%, and atropine 
11.4%. 

Considering the cost, the most wasted drug was 
propofol N22,960 followed by 0.5% bupivacaine N17,512. 
A lot of drugs were not wasted, that is, every ampoule 
that was broken or every loaded syringe was completely 
administered. These were neostigmine, ergotamine, 
oxytocin, glycopyrollate, atropine, etc (Tables 1 and 2). 
The total amount of money wasted through drugs being 
loaded in syringes but not used was N62,886. The drugs 
which accounted for more than 50% of the cost of waste 
were propofol 36.5% and heavy bupivacaine 27.8%, 
while atracurium accounted for 6.1% of the total cost of 
waste, pancuronium 9.7%, ketamine 7.8%, plain 
lignocaine 4.5%, and lignocaine with adrenaline 4.8%. 
 
 
DISCUSSION 
 
Every natural or man-made human system is designed to 
produce waste. Anaesthesia is not exempted from waste 
generation. It has been noted that a routine operation in a 
hospital often produces more waste than a family of 4 
might produce in an entire week (Roy, 2009).  

A major reason cited for this is the need for sterile 
surgical supplies and equipment. This in turn creates the 
need for extra packaging and or the use of disposable 
equipment. Potential sources of anesthesia-related waste 
include items such as syringes, drug vials, intravenous 
cannula, spinal/epidural needles, blood bags and drugs. 
For this study, the anesthesia-related drug waste was of 
concern. This wastage occurs when drugs are loaded in 
syringes but are either partially used or unused but 
discarded at the end of the surgical procedure. This 
waste is of concern in anaesthesia, because it represents 
a hidden source of waste of healthcare funds and inadvert- 
ently increases the cost of anaesthesia care (Gillerman et 
al.,   2000;   Smith,   2003).  Furthermore, some  of  these  
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Table 1. Showing available drugs and frequency of use. 
 

Drug 
Amount 

prescribed 
Amount 

used 
Used 
(%) 

Amount 

leftover 

Leftover 
(%) 

Unopened 
ampoules 

Unopened 
(%) 

Propofol                   191 122.30 64.03 28.70 15.02 40.00 20.95 

Ranitidine                 11 8.00 72.7 0.00 0 3.00 27.3 

Suxamethonium              84 75.10 89.40 0.90 1.07 8.00 9.53 

Ergotamine                 5 5.00 100 0.00 0 0.00 0 

Glycopyrollate             35 29.00 82.86 0.00 0 6.00 17.14 

Oxytocin                   42 30.00 71.43 0.00 0 12.00 28.57 

Atropine                   244 216.00 88.52 0.00 0 28.00 11.48 

Aminophylline              1 0.00 0 0.00 0 1.00 100 

Pancuronium                152 100.75 66.28 15.25 10.04 36.00 23.68 

Adrenaline                 3 0.00 0 0.00 0 3.00 100 

Neostigmine                73 68.00 93.15 0.00 0 5.00 6.85 

Ephedrine                  55 41.00 74.55 0.00 0 14.00 24.45 

Atracurium                 9 5.60 62.22 3.40 37.78 0.00 0 

Metoclopropamide           13 12.00 92.31 0.00 0 1.00 7.69 

Ketamine                   23 7.98 34.70 *11.02 *47.91 4.00 17.39 

Acetaminophen              4 1.00 25 0.00 0 3.00 75 

Pethidine                  12 8.20 68.34 2.80 23.33 1.00 8.33 

Ketorolac                  25 20.00 80 0.00 0 5.00 20 

Tramadol                   59 43.80 74.24 1.20 2.03 14.00 23.73 

Diazepam                   5 1.50 30 0.50 10 3.00 60 

Morphine                   15 11.05 73.67 3.95 26.33 0.00 0 

Dexamethasone              3 3.00 100 0.00 0 0.00 0 

Plain lignocaine           9 0.60 6.67 *8.40 *93.33 0.00 0 

Lignocaine with adrenaline 9 0.45 5 *8.55 *95 0.00 0 

Isobaric bupivacaine        10 10.00 100 0.00 0 0.00 0 

0.5% bupivacaine           52 32.10 61.73 *19.90 *38.27 0.00 0 
 

*Volume left in vials/ampoules. 

 
 
 
drugs are expensive adding to the concern on wastage 
(Tohans, 1995).  

For this study, we used the method of directly recording 
drugs supplied, administered and left over for individual 
procedures. This is similar to the method undertaken by 
Hannah Dee (2012) but differed from that of Weinger 
(2001) who considered the drugs remaining at the end of 
a standard workday; and Gillerman and Browning (2000) 
who used indirect approaches to measure waste. Mankez 
(2012) collected his data by analyzing waste bins at the 
end of each procedure. However, due to safety concerns 
arising from lack of appropriate safety wear, we did not 
use this. This may result in some underestimation 
especially during regional blocks when used materials 
(needles and used syringes for infiltration) are discarded 
in the sharp bin immediately after instituting the block. 
Also, we were unable to identify incidences of broken 
ampoules as they may not have been noted. Also, some 
anaesthetists may dispose syringes immediately or 
quickly at the end of a procedure to prevent misuse and 
mix-ups when starting a fresh case. 

From our study, propofol was the most wasted by 
volume as was expected based on other findings. Our 
study showed wastage of the equivalent of 28.7 
ampoules which is about 287 ml by volume. However, 
based on the ratio in percentage of drug provided but 
wasted, the drugs which accounted for maximum was-
tage due to not being used after loading into syringe were 
atracurium 37.78%, morphine 26.33%, pethidine 23.33%, 
propofol 15.2%, pancuronium 10.4%, and diazepam 
10%. The reasons for maximal wastage with atracurium 
could be the use of inhalational agents which are known 
to prolong or add to muscle relaxant effect, because they 
themselves induce some degree of muscle relaxation. It 
was found out that pethidine and morphine were wasted 
because some of the withdrawn drugs were added to 
local anaesthetics used for spinal blocks.  

Suxamethonium is used to facilitate endotracheal 
intubation. It showed wastage of less than 2% while 
ephedrine used for its sympathomimetic effects was 
never wasted. 

Our findings were similar  to  other  studies  as  regards  
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Table 2. Showing cost of drugs in naira (N) 
 

Drug 
Unit cost 

naira 
Total 
cost 

Cost of used 
drugs 

Cost of 
wasted drugs 

Cost of unused 
drugs 

Propofol                   800 152800 97840 22960 32000 

Ranitidine                 425 4675 3400 0 1275 

Suxamethonium              265 22260 19901.5 238.5 2120 

Ergotamine                 45 225 225 0 0 

Glycopyrollate             90 3150 2610 0 540 

Oxytocin                   90 3780 2700 0 1080 

Atropine                   125 30500 27000 0 3500 

Aminophylline              265 265 0 0 265 

Pancuronium                400 60800 40300 6100 14400 

Adrenaline                 165 495 0 0 495 

Neostigmine                275 20075 18700 0 1375 

Ephedrine                  1000 55000 41000 0 14000 

Atracurium                 1125 10125 6300 3825 0 

Metoclopropamide           15 195 180 0 15 

Ketamine                   440 11132 3511.2 *4928 1760 

Acetaminophen              20 80 20 0 60 

Pethidine                  120 1440 984 336 120 

Ketorolac                  25 2500 2000 0 500 

Tramadol                   70 4130 3066 84 980 

Diazepam                   370 1850 555 185 1110 

Morphine                   220 3300 2431 869 0 

Dexamethasone              20 60 60 0 0 

Plain lignocaine           340 3060 204 *2856 0 

Lignocaine with adrenaline 350 3150 157.5 *2992.5 0 

Isobaric bupivacaine        880 8800 880 0 0 

0.5% Bupivacaine           880 45760 28248 *17512 0 

Propofol                   191  800 - 122.30 28.70 40.00 

 
 
 
some drugs. Hannah Dee (2012) found that the most 
wasted drugs, by volume, were propofol, lidocaine, 
neostigmine, succinylcholine, ephedrine, and 
phenylephrine in that environment. In our study, propofol 
was the most wasted by volume. She also found that a 
high amount of waste was the product of discarded and 
partially used intravenous bags. 

Chaudhray et al. (2012) found that propofol, 
rocuronium, vecuronium, and neostigmine were the drugs 
that contributed maximally to the total wastage cost. In 
our study, there was no documentation of wasted 
neostigmine. Phenylephrine rocuronium and vecuronium 
are not available in the centre hence their exclusion. 
Wastage of lidocaine resulted from the leftover in the 
vials after that which was needed was withdrawn. In a 
study by Mankez (2012), he discovered propofol accoun-
ted for the most wasted drug 45%. The aforementioned 
findings were in contrast to Lustig et al. (2007), who 
found the wastage cost of rocuronium (72%) to be higher 
than propofol (13%). However, wastage due to discarded 
propofol accounted for 18 to 20% of total intraoperative 
costs in various studies (Stuttner et  al., 1999; Rosenberg  

et al., 1994; Tohans, 1995). Roy et al. (2009) in their 
study, found 33% wastage of suxamethonium and 51% 
wastage of propofol.  

In the health system of the country, because of low 
health insurance coverage (Onwujekwe et al., 2013), 
most patients provide all the drugs needed for surgery 
mostly on the basis out of pocket payment. Thus, there is 
no pool of drugs from which the anaesthetists can collect 
drugs from. If there were, the leftover pethidine form 
spinal blocks could be used for other patients and 
minimize waste. It cannot be done because patient has 
already provided the analgesics needed. Furthermore, it 
may be difficult to time surgeries to ensure immediate 
use of such drugs and worse still it may be difficult to bill 
a patient for drugs that others will benefit from at no cost 
to the beneficiaries. Also, because of contamination con-
cern, it may not be possible to keep the drugs for use at a 
later date for the same patient. Also, for safety concerns, 
anaesthetists should ensure that sterile needles are used 
if multi-spike vials are provided and that the time limit for 
infection control is strictly adhered to.   

Our study  also  revealed  a  huge  leftover  amount   of  



 
 
 
 
certain drugs in their vials. These were ketamine, 
lignocaine with or without adrenaline. This was probably 
due to the volume of drugs contained in the vials. 
Ketamine is not used frequently in modern times as the 
sole anaesthetic agent except when indicated. It may 
thus be prudent to provide the drug in smaller volumes. 
The same logic would also be applicable to lignocaine 
prescribed for regional blocks to minimize wastage.  

Reducing drug wastage is important. Hawkes et al. 
(1994) have suggested that efforts to minimize drug 
wastage by raising cost awareness may be useful. Using 
cheaper drugs have been advocated by Lubarsky et al. 
(1997). In their study they found using cheaper drugs 
albeit with less favorable pharmacologic profiles, reduced 
drug expenditure and had no adverse effect on patient 
outcome.  Riley (1997) however did not agree with this 
practice. He opined that drug costs should not be taken in 
isolation but that other costs should be considered. 
These include cost of surgeons’, nurses’, anaesthetists’ 
time especially where there is an increase in emergence 
time, as well as patient suffering and rare complications.  
 
 
CONCLUSION AND RECOMMENDATION  
 
Drug wastage does occur in our environment. The 
implicated drugs are propofol, atracurium and lignocaine 
and bupivacaine. Attempts should be made to reduce 
wastage. Regular system audit, creating awareness 
through posters placed in the theatres or changing rooms 
and lectures may help reduce wastage.  It may also be 
beneficial if pre-packaged drug syringes are provided 
especially for lignocaine and ketamine. These can be 
saved if not opened.   

There is also a need to study the cost preferences of 
patients and other costs in view of Riley’s line of thought. 
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