
 
Vol. 7(30), pp. 2210-2213, 15 August, 2013  

DOI 10.5897/AJPP13.3551 

ISSN 1996-0816 © 2013 Academic Journals 

http://www.academicjournals.org/AJPP 

African Journal of Pharmacy and 
Pharmacology 

 
 
 
 
 

Full Length Research Paper 

 

An audit of drug consumption and wastage during 
subarachnoid block 

 

Amucheazi Adaobi Obianuju1*, Ajuzieogu Obinna V1, Ezike HA1 and Onuora CE2 
 

1
Department of Anaesthesia College of Medicine, University of Nigeria. 
2
Department of Anaesthesia, University of Nigeria Teaching Hospital. 

 
Accepted 5 July, 2013 

 

Our aim was to estimate the amount of anaesthetic drug wastage during spinal anaesthesia in the 
operation room of a tertiary hospital and suggest ways of reducing such wastage. The study is a 
retrospective survey conducted using the anaesthesia records. Drug wastage was considered as the 
amount of drug left unutilized in the vials after completion of a procedure. An estimation of the cost of 
wasted drug was made. There was wastage of heavy bupivacaine and lignocaine. Maximal wastage was 
associated with lignocaine. An equivalent of (89.9%) of lignocaine was wasted against 35.6% of 
prescribed bupivacaine. The cost of the wasted drugs for the duration was 121800 and 127820 Naira 
respectively for the period. Drug wastage and financial loss occurred during spinal anaesthesia. Gender 
contributed to the loss. Reduction in the amount of drugs in the vials would be prudent.  
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INTRODUCTION 
 
Current trends favour the use of regional blocks in 
anaesthesia where possible. Many reasons have been 
cited for this and include patient safety, early mobilisation 
and reductions in cost. The reduction in cost has 
important implications for patients especially in deve-
loping countries where out of pocket payment for medical 
services may be much more frequent than health 
insurance (Onwujekwe et al., 2013). This necessitates 
that every effort be made to reduce wasting of resources.   
In anaesthesia, drug waste is surprisingly common 
(Weinger, 2001, Nava-Ocampo, 2004). They also add to 
the cost of anaesthesia (Gillerman and Browning, 2000). 
Therefore waste reduction strategies are relevant and 
attempts should be made to discover subtle ways drug 
waste occur and deal with such promptly. Doing this will 
benefit the patients that pay on an out-of-pocket basis as 
well as centres that procure drugs for their patients with 
health insurance.  

For this study, waste was defined  as  the  drugs  left  in 

ampoules or vials. 0.5% hyperbaric bupivacaine comes in 
4 ml ampoules in our centre while 2% lidocaine with or 
without adrenaline comes in 50 ml vials. The volume 
wasted was obtained by subtracting that administered to 
the patient from this known volume.  
 
 

Aims/objectives 
 

1. To assess and estimate the amount of local 
anaesthetic drug wastage during subarachnoid block. 
2. To analyse financial implications to patients, determine 
reasons for such occurrence and suggest appropriate 
ways to minimize or prevent waste. 
 
 
METHODOLOGY 

 
This retrospective study was conducted in a tertiary care hospital 
that caters to a  variety  of  surgical  patients.  Surgeries  conducted  
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under spinal anaesthesia for all adults 18 years and above were 
included in the study while those performed under local infiltration/ 
peripheral nerve blocks and combined spinal/epidural blocks were 
excluded from January to December 2012. It was not possible to 
obtain data from the anaesthesia charts on propofol, atropine and 
ephedrine dispensing and administration so these were excluded. 
Drugs are purchased by individual patients from the hospital 
pharmacy on an out of pocket basis. Therefore each patient 
procures all drugs and consumables required. Heavy bupivacaine 
(0.5% hyperbaric bupivacaine) is supplied to our hospital in 4 ml 
vials while 2% lidocaine with or without adrenaline comes in 50 ml 
vials. Spinal anaesthesia is usually instituted with 0.5% hyperbaric 
bupivacaine (23/25G needles are used) after local infiltration with 

about 5 ml plain lignocaine. For this study, drug wastage refers to 
drugs left in ampoules after the procedure.  By surveying the 
anesthesia records, the study aimed to measure drug wastage 
during anesthesia care in the operating rooms of our teaching 
hospital. An estimation of the cost of wasted drug was made using 
the retail price of the drug in the hospital pharmacy at the time of 
study.   

 
 
RESULTS 
 
Four hundred and sixty seven (467) patients were docu-
mented to have had different surgical procedures 
performed under subarachnoid block in the hospital over 
the period January to December 2012. The obstetrics 
and gynaecology specialty had the most patients (Figure 
1). Among the patients under study, 395(84.6%) were 
females who were administered a modal dose of 2.5 ml 
of 0.5% bupivacaine. The dose given to the males was 
higher 3 ml (Table 1). The left over drugs amongst 
females was 1.5 ml of heavy bupivacaine which amounts 
to of 592.5 ml.  This represents an equivalent of 148 
ampoules which would be 31.7% of prescribed ampoules 
per year being wasted. The retail price of each ampoule 
of heavy bupivacaine is seven hundred and seventy naira 
(₦ 770). This would have cost 148 ampoules multiplied 
by ₦ 770; a total of ₦ 113960. This means that for every 
seven hundred and seventy naira spent purchasing an 
ampoule of bupivacaine, there is wastage of ₦ 289 for 
each female patient.  

The total left over among the seventy-two males was 
72 ml. This is equivalent to 18(3.9%) ampoules per year 
which would cost ₦ 13860.  This amounts to 193 naira 
wastage for each male patient. 

Regarding plain lignocaine total of 23,350 ml were 
obtained by patients. 2335 ml were used and   21,015 
(89.9%) were left unused which is about 420 vials of plain 
lignocaine. Each vial of lignocaine costs ₦290 giving a 
total of ₦121800. This amounts to wastage of ₦ 26 per 
patient. 
 
 
DISCUSSION 
 
In Nigeria, health care expenditure is usually financed on 
an out of pocket basis because health insurance is yet to 
reach optimal coverage (Onwujekwe et al.,  2013).  Thus, 
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drug costs take on even more significance for the patient 
concerned. Current evidence suggests that wastage may 
comprise a large part of anesthesia costs (Gillerman and 
Browning, 2000). Usually, drugs including those for 
anaesthesia are packaged in specific quantities and cater 
for a wide range of patients. It may not be possible to 
package patient-specific volumes. The decision to use a 
specific volume then lies on the anaesthetists when 
attending to a patient.  

This study examined retrospectively the consumption of 
local anaesthetic agents in the hospital. Intravenous and 
inhalational agents were excluded. This was because the 
study was reviewing the activities of the previous year, it 
would not have been possible to have the records of the 
drug supplied the amounts used and those discarded. 
One of the limitations of this study is that broken 
ampoules were not documented and so would have been 
missed thereby underestimating the wastage. 

Other studies have examined drug wastage in anae-
sthesia. Hannah Dee (2012) conducted a prospective 
study regarding drug wastage and was concerned with 
wasted drugs in syringes, ampoules, or IV bags and also 
considered the wastage of unused materials such as 
arterial lines, hot lines, laryngeal masks, oropharyngeal 
and nasopharyngeal airways (OPAs and NPAs), and 
endotracheal (ET) tubes. The study revealed that 
lidocaine was among the most wasted drugs by volume 
(from syringes and vials) in addition to propofol, 
neostigmine, succinylcholine, ephedrine, and phenyl-
phrine. They also noted a high amount of waste resulting 
from discarded and partially used IV bags. This study 
differed from ours. Ours focused on local anaesthetics 
while this included a wide range of drugs and 
consumables. However, like ours, they also noted 
wastage of lidocaine and bupivacaine. 

Chaudhary et al. (2012) also conducted a prospective 
observational study that included surgeries performed 
under both general and regional anaesthesia. They 
showed that lignocaine (93% waste of lignocaine) was 
among the drugs that accounted for the maximum 
wastage and drugs amounting to Rs. 16,044.01 were 
wasted. This wastage of lignocaine and money agrees 
with our study. Our study showed that there was wastage 
of ₦ 289 for each female patient and ₦ 193 wastage for 
each male patient for each ampoule of 0.5% bupivacaine 
prescribed. 

Our study also differed from that of Weinger (2001) 
who considered the drugs remaining at the end of a 
standard workday. However both studies are in 
agreement that drug wastage and inadvertent wastage of 
resources occurred.   

Gillerman and Browning (2000) used computerised 
anaesthesia records to track drug prescription and 
administration. They recorded drug waste data for six 
large cost/volume drugs (propofol, Rocuronium etc) for a 
fiscal year and surveyed providers’ knowledge of 
departmental   drug   waste.   Although    lignocaine   and  
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Figure 1. Showing surgical specialty. 
 

 
 

Table 1. Table showing amount of administered bupivacaine. 

 

Parameter 
Amount of bupivacaine given 

Frequency Percent Valid percent Cumulative percent 

Valid 
2.5 ml 395 84.6 84.6 84.6 
3 ml 72 15.4 15.4 100.0 
Total 467 100.0 100.0  

 
 

 

bupivacaine were excluded, their results showed wastage 
of drugs. 

Mankez (2012) collected his data by analyzing waste 
bins at the end of each procedure. This is potentially 
dangerous but he used protective gloves and showed 
that lignocaine and bupivacaine were among the wasted 
drugs. This agrees with our study. 

It was noticed that larger volumes of heavy bupivacaine 
was used in males as opposed in females in whom 
smaller volumes were used. This calls for more studies 
on the reasons for such practice. From this study, there 
are a lot of leftover drugs because of the large volumes 
provided in the ampoules. Plain lignocaine was provided 
in 50 ml ampoules, but anaesthetists in the hospital rarely 
used more than 5 ml from the vial. The amount leftover 
per vial was 45 ml. This suggests that wastage of 
lignocaine would be significantly reduced if the drug was 
provided in smaller volumes. 5 ml or at the most 10 ml 
vials or if provided in pre-filled syringes. Bellefleur et al. 
(2009) compared the consumption and cost of ephedrine 
with respect to two packages-ampoules and prefilled 
syringes. Their result showed that use of the pre-filled 
syringes significantly reduced the wastage of ephedrine 
allowing cost minimization. By extension, using pre-filled 

lignocaine syringes rather than ampoules, may achieve 
the same results. Furthermore, regarding 0.5% (heavy) 
bupivacaine, a total of 664.5 ml were wasted which 
amount to 166 ampoules. This means that the 4 ml 
preparation of the 0.5% bupivacaine was never adminis-
tered to a patient as a single dose. On the other hand, 
multispike vials can be obtained and stored at right temp 
and for max duration recommended while maintaining 
sterility. 

Our findings agree with the findings of Goyal and 
Bhargava (2012), who studied the records of 2566 
subarachnoid blocks performed over one year and found 
that ≤ 3 ml bupivacaine was used in 99.65% of the cases. 
They have questioned the need to manufacture 4 ml 
ampoule and have suggested that more than 3 ml of 
bupivacaine which is most widely used by local 
anaesthesia providers is not required in any ampoule/vial. 
There is a need to find out how other centres are working 
as regards minimizing drug wastage. Gillerman and 
Browning (2000) have suggested the use of “clean 
boxes” in the anesthesia workplace to reduce drug 
wastage. They use these clean boxes to prevent the 
wastage of unused drug syringes between cases. By 
keeping drug syringes in a sterile environment  until   they 
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are used, it may be possible to prevent the wastage of 
unused syringes. However, they added that such policy 
would require practitioners to keep careful track of the 
syringes in order to follow the protocols regarding the 
maximum amount of time drugs may be stored in 
syringes. 

For more accurate determination of drug consumption 
and wastage, either a computerised drug dispensing 
system or using anaesthesia information management 
system (AIMS) need to be established in every centre. 
Gillerman and Browning (2000) have shown that they 
help to show how much of a prescribed drug is actually 
administered to patients. 

Regular audits may also help provided the results are 
disseminated to the healthcare providers. Lectures and 
posters regarding drug cost and consumption may also 
be useful. Hawkes et al., (1994) have suggested raising 
cost awareness within hospitals. This however needs to 
be maintained otherwise there would be a fall in cost-
reducing behaviors (Weinger, 2001). Lin and Miller 
(1998) studied the impact of price-labeling of muscle 
relaxants on cost-consciousness of anesthesiologists. In 
this retrospective study, they noted an increase in 
expenditures for less costly muscle relaxants and a 
decrease in expenditure for the expensive ones.  Feed-
back through audits or studies such as this may help in 
changing practice and making appropriate adjustments. 
 
 
Conclusion 
 
Drug wastage occurs during spinal anaesthesia due to 
the volume of drugs in the ampoules or vials.  A reduction 
in the volume of drugs in ampoules may be beneficial. 
Further studies may be indicated to measure the extent 
of wastage of intravenous drugs and other consumables 
in operating suites. 
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