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Background: As an antibiotic, vancomycin presents numerous benefits in controlling methicillin-
resistant staphylococcal infections; however, if used inappropriately, it can lead to bacterial 
resistance in patients. The current study aimed to evaluate the financial burden of inappropriate 
use of Vancomycin in patients with cancers in selected university hospitals in Shiraz.

Methods: This descriptive cross-sectional study was conducted in 2017-2018. The required 
data were collected using a checklist. In total, 150 adult patients with cancer were selected by 
the census method. moreover, the t-test, Chi-squared test, and Analysis of Variance (ANOVA) 
were used to examine the relationship between the study variables where appropriate.

Results: The present study results suggested that inappropriate prescribing of vancomycin 
had a frequency of 61 (59.2%) in Namazi Hospital and 22 (46.8%) in Amir Hospital; thus, there 
was no significant difference between these hospitals concerning the types of prescriptions 
(P=0.15). It was also found that the inappropriate use of vancomycin cost the patients $1974.2 
and $1046.5 in Namazi and Amir hospitals, respectively.

Conclusion: The present study data indicated that the most frequent problems were 
the inappropriate prescription of vancomycin in hematology wards, the lack of drug 
discontinuation at the proper time, and the continuation of drug administration more 
than the patients’ needs. Thus, conducting regular educational programs for physicians 
per relevant guidelines could help reduce unreasonable administration of the drug and the 
financial burden imposed on patients.
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1. Introduction

ttempts to rationalize drug use have al-
ways been considered as key issues in 
pharmaceutical policymaking. According 
to the World Health Organization (WHO), 
to achieve a rational drug administration, 

it is necessary to use the drugs with appropriate treat-
ment effects that can meet the clinical needs of the pa-
tients within specific geographical areas and with the 
minimum adverse effects and the lowest cost [1]. Phar-
macotherapy is among the commonly used treatment 
methods; thus, providing scientific and standard models 
for the rational prescription and administration of drugs 
is on health policymakers. In this regard, mutual interac-
tions of physicians, pharmacists, and patients through 
the proper diagnosis of diseases, rational selection, and 
prescription of drugs, delivery, and correct use of medi-
cines are of great importance [2]. 

Antibiotics are frequently used to treat various infec-
tions; accordingly, the proper use of them is essential 
for the prevention and treatment of infectious diseases. 
However, the prevention of excessive and inappropri-
ate use of antibiotics is a critical approach to rational-
izing their prescription [3]. In numerous countries, us-
ing antibiotics accounts for approximately 30%-50% of 
drug prescriptions [4]. Having examined the statistics 
of 114 countries, the WHO identified antibiotic resis-
tance as a major global threat [5]. As a result, like be-
fore penicillin discovery, some bacterial diseases have 
become incurable [4]. Inappropriate and excessive use 
of antibiotics has consequences, such as increased 
drug resistance, the inattention of physicians to drug 
interactions, patient dissatisfaction, lengthening, and 
severity of diseases; hazardous adverse effects and hos-
pitalization; reduced physician-patient communication, 
and increased healthcare costs for individuals and the 
healthcare system [2]. The cost of global antibiotic use 
was estimated as 40 billion dollars in 2005; one-third of 
which belonged to developing countries [6]. Besides, 
>235 million doses of antibiotics are consumed annually 
worldwide. Statistics reflect that the sale of antibiotics, 
compared to other drugs, is ranked first in Iran, with an 
estimated cost of $97879.2 to $146818.9 per year [5]; 
thus, using antibiotics in this country is roughly equiva-
lent to the total consumption in Europe and 16 times 
higher than that of the global mean [5]. Antibiotics ac-
count for 10% of the health share per capita in Iran [7]. 
In Iran, the excessive and inappropriate use of antibiot-
ics has led to a large financial burden [8]; one-third to 
half of the administrations are unnecessary [5]. Accord-

ing to the National Committee on Rational Prescription 
and Use of Drugs, >25% of the patients in Iran received 
antibiotics in 2013. Moreover, the rate of antibiotic pre-
scriptions by Iranian physicians and specialists was high. 
In other words, 89% of the patients referring to gen-
eral dentists, 50% to otolaryngologists, 48% to general 
practitioners, and 45% to gynecologists had received 
antibiotics [9]. Most antibiotic resistance cases were re-
ported in the countries with the highest consumption 
rates; therefore, there is a need for new and effective 
policies to control their overuse in the world, including 
Iran [10, 11]. A commonly used antibiotic in hospitals is 
vancomycin. Vancomycin is widely administered to treat 
the infections caused by methicillin-resistant staphylo-
coccus aureus. However, the inappropriate use of van-
comycin is the main cause of resistance. Such a practice 
may lead to the expansion of the methicillin-resistant 
staphylococcus aureus with heterogeneous resistance 
to the drug, causing great concern in various regions of 
the world [12]. 

A study on the cost-effectiveness of oral administra-
tion of vancomycin in the United States suggested that 
the cost of each dose of the drug varied from $5 to $33 
[13]. Hatam et al. estimated that the cost of vancomy-
cin consumption in Shiraz hospitals to be 1.6% of the 
total cost of antibiotics in 2012 [8]. Chiu et al. conduct-
ed a study in Boston in 2011; they concluded that the 
guidelines for the rational use of vancomycin reduced 
its administration by 35% in the Women Hospital and 
65% in Massachusetts Hospital [14]. Hammer et al. sug-
gested that 10.2% of the prescriptions in Maryland were 
inappropriate [15]. Additionally, Salehifar researched 
Mazandaran based on the Healthcare Infection Con-
trol Practices Advisory Committee (HICPAC) guidelines. 
Subsequently, Salehifar attributed 23.6% of vancomycin 
prescriptions to infectious disease specialists; 36.5% of 
which to surgeons, and 38.5% to other physicians; only 
in 32.7% of the cases, post-treatment cultures were re-
quested [16]. Vancomycin is known to be the savior of 
the patients whose treatment with other antibiotics is 
of no hope; thus, the proper administration of this drug 
and the prevention of resistance against it is of great 
importance. Therefore, the present study examined the 
financial burden of inappropriate vancomycin use in pa-
tients with cancer.

2. Methods

This cross-sectional study was performed among all 
patients with cancer who were admitted to the hema-
tology ward of Namazi Hospital and the adult cancer and 
emergency wards of Amir Hospital in Shiraz City, Iran, in 
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2017-2018. The sample size was determined as 150, us-
ing data from a similar study [17] with a prevalence of 
56% proper vancomycin prescription, 95% confidence 
level, the accuracy of 0.08, and the following formula: 
n=z²p(1-p)/ d² (z=1.96, P=0.56, d=0.08). 

The sampling was conducted by convenience sam-
pling method, including all cancer patients who were 
receiving vancomycin. The sample size per hospital was 
determined based on the proportion of consuming van-
comycin by patients with cancer in that hospital. The 
frequencies of consuming vancomycin in Namazi and 
Amir hospitals were respectively 8439 and 5000 vials 
in 2016 in the preliminary study. Therefore, considering 
the frequency of drug administration, the sample size 
in Namazi Hospital was estimated to be 105 out of the 
total 150 patients, and 45 in Amir Hospital.

To collect the necessary data, we used a checklist simi-
lar to the one employed by Askarian et al., i.e., applied 
to assess the appropriateness of vancomycin prescrip-
tion [18]. The checklist consisted of 3 parts. to the first 
part covered basic information (age, gender, patient’s 
health record number, type of insurance, physician’s 
specialty, hospital ward, date of initiating vancomycin, 
the number of received doses, & culture result). The 
second part of the checklist addressed the appropri-
ate administration of vancomycin and included 5 ques-
tions. Finally, the third part concerned inappropriate 
vancomycin prescriptions and included 12 items.

To investigate the status of the currently hospitalized 
patients, the researcher visited the hospitals on week-
days from June 2017 to August 2018. The researcher 
discussed with the physicians and nurses in the in-
tended wards. Furthermore, the researcher reviewed 
medical prescriptions, nursing reports, drug kardexes, 
the results of the cultures obtained from current hospi-
talized cancerous patients in the 3 inpatients wards of 
Namazi Hospital (45 beds) and the 4 adult cancer wards 
of Amir Hospital (76 beds). Moreover, these data were 
collected and recorded as per confidentiality principles. 
This study was approved by the Ethics Committee of 
Shiraz University of Medical Sciences (Code: IR.SUMS.
REC.1397.456).

To calculate the financial burden of inappropriate van-
comycin administration in this study, the number of in-
appropriate doses prescribed per patient was calculat-
ed. Moreover, the price of each vancomycin dosage was 
explored from a pharmacy unit. Eventually, the number 
of inappropriate doses of the drug was multiplied by 
the price of each dose.

To calculate the costs of appropriate and inappropri-
ate vancomycin prescriptions, the appropriate and in-
appropriately prescribed doses in 2017 and 2018 were 
first separately determined in the 7 wards of both study 
hospitals. Then, considering the price of the drug in 
the two years, the appropriate and inappropriate costs 
were calculated.

The price of 500 mg of vancomycin equaled $8.18 in 
2017 and $0.818 as out of pocket for those under the 
coverage of insurance in the same year. Furthermore, 
the price of each mentioned vial and insurance-covered 
prices changed to $7.24 and $0.724 in 2018, respective-
ly. Additionally, the dollar exchange rate was respective-
ly 34214 and 42000 Rials in 2017 and 2018 according 
to the mean exchange rate announced by the Central 
Bank of Iran1. Subsequently, the total dollar exchange 
rate in the two years was measured and recorded.

In this study, t-test and Analysis of Variance (ANOVA) 
were used in SPSS to examine the relationships be-
tween the continuous variables. The Chi-squared test 
was also used to assess the dependent variables, in-
cluding appropriate and inappropriate prescriptions. 

3. Results

A majority of the study participants were selected 
from Namazi Hospital. In other words, of the 150 ex-
plored patients, 103 (68.66%) were selected from 
Namazi Hospital and 47 (44.76%) from Amir Hospital. 
The Mean±SD hospitalization duration was 7.77±2.24 
days. Furthermore, the highest frequency of the study 
participants belonged to the age group of 31-40 years 
(23.33%). Besides, 76 (50.66%) research participants 
were male. In total, 92% of the researched patients 
were covered by insurance, most of whom (39.33%) 
had Social Security insurance. The main cause of hos-
pitalization in the present research (38%) was acute 
myeloid leukemia. Of those patients, 64 (42.66%), 80 
(53.33%), and 6 (4%) presented positive, negative, and 
no culture results, respectively.

Table 1 demonstrates no significant difference be-
tween the investigated hospitals respecting appropriate 
and inappropriate prescriptions of the drug (P=0.156).

As per Table 2, there was no significant difference 
between appropriate and inappropriate prescrip-
tions in culture type between the explored hospitals 
(P≤0.0001). The most inappropriate prescriptions for 
negative culture results were 21 (100%) in Amir Hos-

1. www.cbi.ir
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pital and 56 (94.4%) in Namazi Hospital. Regarding the 
prescribing physicians in Namazi and Amir hospitals, 
there was no significant difference (P=0.28 & P=0.83, 
respectively) between appropriate and inappropriate 
prescriptions. 

The total days of taking vancomycin and the total 
expenditure and the total dose of the drug used in 
the present study were 1166 days and $5523.2, and 
3169780 mg, respectively. For comparing the extent of 
inappropriate prescription of this medication, it should 
be considered that the minimum monthly salary of a 
worker was $286.63 in 20172 and $264.21 in 2018.

Table 3 indicates that the most inappropriate costs im-
posed on the patients amounted to $1974.2 (54%) in 
Namazi Hospital and $1046.5 (55%) in Amir Hospital.

4. Discussion

Vancomycin is an antibiotic with a great effect on 
β-lactamase streptococci, enterococci, Staphylococcus 
aureus, staphylococcus epidermidis, and clostridium 
[19]. The excessive use of this drug, as the first-line 
therapy for the infections caused by this organism, has 
become an essential health challenge. This is due to the 
increased formation of vancomycin-resistant entero-
cocci and staphylococci [12]. Prescribing vancomycin 
per guidelines is an issue that most countries need to 
consider to prevent the onset of resistance and financial 
burden on patients. In this research, the financial bur-
den of inappropriate use of vancomycin in patients with 
cancers in Namazi and Amir Hospitals was investigated.

The obtained data revealed that 61 (59.2%) cases of 
vancomycin prescriptions in Namazi Hospital and 22 
(46.8%) cases in Amir Hospital were inappropriate. 
However, there was no significant difference between 
these hospitals respecting appropriate and inappropri-
ate prescriptions (P=0.15). However, previous studies 
reported different numbers of inappropriate drug ad-
ministrations. For instance, Hammer et al., Alfandari et 

2.www.mcls.gov.ir

al., Wright et al., Melo et al., and Askarian et al. in Shiraz 
reported 10.2%, 29%, 40%, 5%, and 94% inappropriate 
prescriptions, respectively [15, 18, 20-22].

Compared to the study by Askarian et al. in Namazi 
Hospital (2003), the present study signified an improved 
trend of guideline-relevant vancomycin administration 
by physicians. Physicians’ knowledge of the guideline 
seems to have increased compared to 2003.

The total dose of administered vancomycin was equal 
to 3169780 mg; of which, 895300 mg (28.25%) and 
2274480 mg (75.71%) were administered appropriately 
and inappropriately, respectively. Fahimi et al. [23] and 
Ayazkhoo et al. [24] and concluded that a high percent-
age of vancomycin administrations was inappropriate, 
and the doses of the drug used inappropriately in the 
two studies were approximately 50% and 97.7%, re-
spectively. Nateghian et al. argued that >50% of the van-
comycin administrations were inappropriate, and most 
of the inappropriate administrations concerned surgical 
prophylaxis. This finding was consistent with those of 
our study, indicating that 75.71% of the drug adminis-
tration was inappropriate [17].

In this study, vancomycin prescription for the men-
tioned group was not according to the standards. Inap-
propriate prescriptions were found for 95% of negative 
culture results in Namazi Hospital and 100% of negative 
results in Amir Hospital. Thus, most cases of inappro-
priate vancomycin administration were empirically per-
formed despite the negative culture results. This result 
was consistent with those of Mahmoudian Darvishiani 
et al. in Al-Zahra Hospital in Isfahan; no drug prescrip-
tion was found based on the culture results [19].

Keyserling et al. stated that 79% of the drug prescrip-
tions were empirical. Moreover, if an antibiotic was 
administered without regard to the culture results, it 
would take longer [25].

Askarian et al. investigated Namazi Hospital. They con-
cluded that a major cause of inappropriate vancomycin 

Table 1. Comparing the study hospitals concerning appropriate and inappropriate prescriptions

P
No. (%)

Hospital
Inappropriate PrescriptionAppropriate Prescription

0.15
61 (59.2)42 (40.8)Namazi 

22 (46.8)25 (53.2)Amir 
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administration was using surgical prophylaxis in patients 
with negative culture [18]. Hadavand et al. documented 
that among 103 examined patients, only 18 (4.17%) 
were examined for cultures, and 9 (7.8%) of the 13 
cases presented positive culture results. Furthermore, 
31% of the patients received vancomycin without any 
indications during their admission. Besides, in several 
cases, vancomycin was administrated regardless of their 
indications. This might increase the risk of resistance to 
this drug [12]. Ayazkhoo et al. reported that most cases 
of vancomycin therapy were experimental and initiated 
regardless of cultures and other treatment conditions 
[24]. In the present study, it is possible that physicians in 
Namazai and Amir hospitals prescribed vancomycin em-
pirically and regardless of the patients’ culture results. 

In other words, they prescribed the drug experimentally 
if a patient had a high fever, without considering other 
indications. 

No significant difference was observed in drug pre-
scriptions regarding the physicians’ specialties between 
Namazi and Amir hospitals. In other words, most of the 
inappropriate drug prescription cases in Namazi Hospi-
tal belonged to general practitioners (n=36, 66.7%), as 
well as internists (n=1, 100 %), residents (n=2, 66.7%), 
and general practitioners (n=9, 50%) in Amir Hospital. 
Habibzadeh et al. revealed that the highest and lowest 
numbers of prescriptions were practiced by non-infec-
tious and infectious disease specialists, respectively 
[26]. The obtained data suggested that except for infec-

Table 2. Comparing of the variables of Namazi and Amir hospitals concerning appropriate and inappropriate prescriptions

Hospital No. (%)

AmirNamazi

P
Inappropri-

ate Pre-
scription 

Appro-
priate 

Prescrip-
tion 

Variable P
Inappropri-

ate Pre-
scription

Appropri-
ate Pre-
scription 

Variable

0.29

10 (52.6)9 (47.4)Emergency 

0.77

24 (57.1)18 (42.9)Hematology 1

Ward
3 (33.3)6 (66.7)female surgical23 (63.9)13 (36.1)Hematology 2

7 (63.6)4 (36.4)Male surgical 
14 (56)11 (44)Hematology 3

2 (25)6 (75)Adults 3

≤0.0001

 0 (0)0 (0)No culture

≤0.0001

5 (83.3)1 (16.7)No culture

Culture 
result 21 (100)0 (0)Negative  56 (94.91)3 (5.09)Negative

1 (3.8)25 (96.2)Positive  0 (0)38 (100)Positive

0.63

11 (52.4)10 (47.6)18-40

0.43

23 (54.8)19 (45.2)18-40

Age, y 8 (47.1)9 (52.9)41-6025 (67.6)12 (32.4)41-60

 3 (33.3)6 (66.7)≥61 13 (54.2)11 (45)≥61

0.89
11 (45.8) 13 (54.2)Male 

0.28
28 (54.9)23 (45.1)Male 

Gender 
11 (47.8)12 (52.2)Female33 (64.7)18 (35.3)Female

0.28

7 (36.8)12 (63.2)ALL

0.70

19 (63.3)11 (36.7)ALL

Cancer 
type 5 (71.4)2 (28.6)AML30 (60)20 (40)AML

 10 (50)10 (50)Solid tumors12 (52.2)11 (47.8)Solid tumors

0.63
 19 (46.3)22 (53.7)Yes

0.52
57 (58.8)40 (41.2)YesHaving

insurance
3 (50) 3 (50)No4 (66.7) 2 (33.3)No
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tious disease specialists and hematologists, other physi-
cians lacked adequate knowledge of the guidelines on 
vancomycin prescription. Furthermore, there was no 
serious interaction between clinical pharmacists and 
physicians in prescribing drugs. Additionally, on holi-
days, physicians seemed to neglect the supervision on 
continuation or discontinuation of drug use. 

Hamilton et al. demonstrated that physicians’ con-
sultation with infectious disease specialists and phar-
macists improved the appropriate administration of 
vancomycin from 47% to 73% [27]. Gillon et al. in 2017 
indicated that collaboration between pharmacists and 
infectious disease specialists reduced inappropriate use 
of vancomycin [28].

The present study results signified no significant differ-
ence between the types of prescriptions in the explored 
hospitals. However, in Namazi and Amir hospitals, the 
highest frequency of inappropriate administrations was 
observed in the age groups of 41-60 years (67.6%) and 
18-40 years (52.4%), respectively.

Gram-positive bacteria contamination is frequently 
observed in patients with cancer. Moreover, vancomy-
cin is often experimentally used to treat it. Therefore, 
patients with cancer might require higher doses of the 
drug for treatment. This is because vancomycin resis-
tance is much more common in these patients [29]. The 
present study results revealed no significant difference 
in prescriptions concerning the type of cancer (P=0.49); 
however, in both hospitals, Acute Lymphoblastic Leu-
kemia (ALL) and Acute Myeloid Leukemi (AML) cancers 
accounted for the most frequent inappropriate admin-
istrations. In the study by Nateghian et al., 73% of the 
children with ALL had enterococci; of whom, 25.3% 
presented resistance to vancomycin. Accordingly, it was 
concluded that increased vancomycin use could have 
increased enterococci [30].

In the study by Sung et al., the patients with AML were 
more prone to become infected with gram-positive bac-
teria [31]. It seems that physicians considered it possible 
that the patients with ALL and AML were more prone to 
infection than other cancer groups; thus, they experi-
mentally prescribed vancomycin to prevent infections in 
those patients. Such measures could lead to inappropri-
ate prescriptions.

The obtained results indicated no significant difference 
in the types of prescriptions, with or without insurance 
coverage (P=0.52). However, in Namazi Hospital, the 
number of inappropriate prescriptions was higher for 
those under insurance coverage, compared to the indi-
viduals who did not. Contrarily, the individuals without 
insurance coverage were more likely to be prescribed 
vancomycin in Amir Hospital. The collected findings in-
dicated a significant difference in the total costs, as well 
as appropriate and inappropriate prescriptions regard-
ing having or lacking insurance coverage. Therefore, in 
all cases, the lack of insurance coverage costed much 
more than having it. However, there was no significant 
difference between the costs of drug prescribing in the 
study hospitals; either in general or respecting appropri-
ate and inappropriate prescriptions. Investigations on 
the relationship between vancomycin administration 
and insurance coverage are scarce; thus, this part of the 
study results was not comparable.

The current research results revealed that the cost of 
inappropriate vancomycin administration was higher in 
Namazi Hospital than that in Amir Hospital; however, 
the difference was not statistically significant (P=0.303). 
Additionally, the total costs of inappropriate prescrip-
tions in both explored hospitals were higher than that 
of appropriate prescriptions. Furthermore, the patients 
with cancer in Namazi and Amir hospitals paid a total of 
115999600 Rials or 3020.7 dollars for the inappropriate 
administration of vancomycin. This finding is consistent 
with that of the study by Hatam et al.; they reported 
that the cost of inappropriate administration of antibi-

Table 3. Total costs of appropriate and inappropriate prescriptions of vancomycin in Namazi and Amir hospitals

Hospital 
Name

Appropriate Costs Inappropriate Costs Total Costs

Rial Dollar % Rial Dollar % Rial Dollar

Namazi 66266200 1630.5 46 77620080 1974.2 54 143886280 3604.7

Amir 31416000 872 45 38379520 1046.5 55 69795520 1918.5

Total 97682200 2502.5 45.7 115999600 3020.7 54.3 213681800 5523.2
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otics in 6 hospitals in Shiraz equaled 54054210 Rials, 
or $6843.26. Thus, inappropriate drug administrations 
increased direct costs and required careful and regular 
management of antibiotic administrations [8]. Several 
studies also measured the average daily cost of vanco-
mycin use in the United States to be about $15-$55 [13]. 
The cost of taking vancomycin in research in Shiraz hos-
pitals (2012) was estimated to be 1.6% of the total cost 
of antibiotics administration [8]. Considering the lack of 
similar studies on the financial burden of vancomycin in 
Iran, these findings were not comparable.

5. Conclusion

Vancomycin is known as the savior of the patients 
whose treatment with other antibiotics is of no hope; 
thus, its proper administration and prevention of re-
sistance are of particular significance. Accordingly, the 
inappropriate use of the drug will pose serious com-
plications and put the patients’ lives at a higher risk, 
instead of improving their health. Therefore, continu-
ous personnel training as well as direct monitoring to 
reduce and discontinue inappropriate administrations 
of this antibiotic seems necessary. Additionally, due to 
the high price of vancomycin and the failure to report it 
to financial non-specialists (e.g. general practitioners), 
they may be unaware of the financial burden of admin-
istering the drug.
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