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ABSTRACT

The optimal antibiotic control measures are essential and they vary between institutions. Various control measures
implemented have helped in reducing the cost of treatment and quantity of drugs prescribed without compromising
in the quality of care. The main objective of this work is to frame an antibiotic policy of medical institution based
on the analysis of the antibiotic prescribing pattern and culture sensitivity reports. The antibiotic prescriptions
were collected from various departments for a period of four months and complied manually. The sensitivity
reports were collected from the microbiology laboratory excel sheets. Further it was investigated for the
correlation between laboratory results and antibiotic prescriptions. Statistical analysis using SPSS and Spi info
software were used. The results highlighted that scheduled reduction of intensively used antibiotics may be
effective in reversing increased resistance in the hospital setting and limit the spread of multiresistant clones. The
sensitivity pattern data obtained from the microbiology laboratory and prescriptions were not correlated. Hence, it
is essential to frame an antibiotic policy for hospital setting to prevent the development of antibiotic resistance and

to delay the spread of resistant strains.
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INTRODUCTION

In developing Countries like India, the cost of drugs
including antibiotics is a major concern to medical health
care professionals and patients. It has been seen that the
investments and expenditures for antibiotics account for
nearly 50% of a hospital's total drug budget™?.
Extensive mistreatment of antimicrobial drugs has been
reported in the past few years and nearly half of all
antibiotic drug prescriptions have been found to be
poorly selected. This is especially true for the general
wards in tertiary medical centers where errors in
prescription, administration and delivery are common. In
such scenarios, the possibility of drug interactions and
adverse drug reactions are high, as large numbers of
medications are prescribed. Additionally, inappropriate
and unreasonable utilization of antimicrobials can cause
microbial resistance to the commonly-prescribed
antimicrobials®®l. This, in turn, can contribute to the use
of newer, more costly antibiotics to fight the crisis of
microbial resistancel?. This is an issue of great concern
to a developing country like India.

Analysis of drug prescription practices is of special

interest with respect to increasing costs of health service.
The prescribing pattern can be evaluated in a retrospect
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manner through analysis of clinical records in a medical
care center™. The study of prescription pattern is
generally a part of a medical audit that looks for
appraisal, and if required, modification, in prescription
pattern, to obtain rational and cost-effective medical
care™. Globally, patients in the ICU have encountered an
increasing emergence and spread of antibiotic-resistant
pathogens. The worldwide incidence rate is 23.7%
infections per 1000 patients. Rates of nosocomial
infections range from 5% to 30% among ICU patients.
Although ICUs generally comprise <5% of all hospital
beds, they account for 20% to 25% of all nosocomial
infections'®. The increased risk of infection is associated
with the severity of the patient's illness, length of
exposure to invasive devices and procedures, increased
patient contact with healthcare personnel and length of
stay in the ICUI".

The irrational use of drugs including improper
indication, dosage, duration, combination and associated
instruction results in increased incidence of resistance to
commonly used antibiotics and increased expenditure on
healthcare. It is estimated that almost one-third of the
hospitalized patients receive antibiotics, half of which is
unnecessary®®. Review of the antimicrobial agent
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utilization in the tertiary medical centers and information
about the various strains of microorganisms and their
sensitivity patterns are helpful in developing infection
control plans in the tertiary medical centerst.
Development of resistant microorganisms due to
inappropriate use of antibiotics can result in the spread of
these microorganisms to other patients admitted in the
same ward". Hence, prevention of inappropriate
antibiotics use is vital for infection control plans in the
tertiary medical centers.

In India, there have been few studies of antibiotic use,
especially in identifying the comparison of
microbiological antibiotic sensitivity report with
prescription patterns. Therefore, the objective of this
study was to determine the antibiotic sensitivity reports
obtained from the department of Microbiology and
compared the data with prescription pattern in tertiary
care teaching hospital, Perambalur, India.

MATERIALS AND METHODS

Antibiotic sensitivity analysis

Antimicrobial susceptibility tests can guide the physician
in drug choice and dosage to treat infections. Results are
commonly reported as the minimal inhibitory
concentration (MIC), which is the lowest concentration
of drug that inhibits the growth of the organism. Reports
typically contain a quantitative result in pg/mL and a
qualitative interpretation. The interpretation usually
categorizes each result as susceptible (S), intermediate
(1), resistant (R), sensitive dose dependent (SD) and/or
no interpretation (N1)!. These data were interpreted in
the excel sheet of Clinical Microbiology department and
that are collected and kept as initial data for comparative
analysis with prescription pattern of the antibiotics.

Prescription pattern

The prescriptions of the antibiotics to the patients who
are diseased with various infections were collected from
all clinical departments for a span of four months
(December 2014 to March 2015) and were compiled
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manually. The inpatient and outpatient section of all
departments have an electronic or manual record in the
case sheet!'® This may be collected from the
department itself or from medical record department
(MRD).

Comparative analysis

Perceived lack of resources and uncertainty with respect
to both diagnostic and treatment decisions frequently
influenced decision making™. The spatial and temporal
prescribing patterns of antibiotics written in the
prescriptions were compared with the sensitivity patterns
of the report obtained from Microbiology laboratory for
the same patients!*®. Therefore the successful validation
study strongly depends on the correlation of the
antibiotic sensitive to the test bacterial strains reported
from the lab with the antibiotic prescribed by the
clinicians. This study is based on correlating the above
data and deriving the antibiotic resistance levels.

Statistics

SPSS was used for this descriptive analysis. To identify
predictors for antibiotic prescription, we performed two
multilevel logistic regressions modeling in STATA with
antibiotic prescription and broad-spectrum prescribing
respectively as the dependent variable. The level of
statistical significance was set to 0.05. Further, EPI info
and Microsoft excel softwares for various analyses
including bar diagram etc. the resistance percentages
were calculated manually. The study was approved by
the institutional ethical committee and permission
obtained from all departments concerned.

RESULTS

This study provides encouraging results which suggest
that scheduled reduction of intensively used antibiotics
may be effective in reversing increased resistance in the
hospital setting and limit the spread of multi resistant
clones. On the whole amikacin produces 33% of
resistance, out of 308 cases, 102 proved to be resistant
which accounts for about 1/3™ cases (Table 1).

Table 1: Resistance rate and prescription pattern of Amikacin

Department % resistance No. of prescriptions No of cases W'th chances
of resistance

ENT 33 1 0.3

General Medicine 32 13 5

General Surgery 49 89 44

OBG 26 39 10
Orthopedics 63 132 83

Pediatrics 15 34 5

The resistant rate of various antibiotics are analyzed and
compared thereby cefotaxin showed maximum resistance
(68%) followed by ciprofloxacin (66%) and doxycycline
(66%). The detailed resistance pattern, sensitivity data
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and prescription patterns of other routine antibiotics
utilized in the clinical practice are compared and
depicted in table 2.

185


http://www.ejbps.com/

Saravana et al. European Journal of Biomedical and Pharmaceutical Sciences

Table 2: Comparativeness of resistance and sensitivity pattern of various antibiotics with prescriptions

I % % No. of No. of cases showed | No. of cases showed
Antibiotic . g S - o
resistance sensitive prescriptions resistant sensitive

Ciprofloxacin 66 34 310 204 106
Cefotaxim 68 32 1809 1230 579
Doxycycline 66 34 75 50 25
Gentamycin 56 44 44 25 19
Levofloxacin 58 42 18 10 8
Ofloxacin 65 35 182 118 64
Tetracycline 64 36 3 2 1

The resistance pattern and prescription patterns of
antibiotics used in various clinical departments were well
analyzed and compared. In the division of General
Medicine, the prescription of cefotaxim and ofloxacin
are high (n=68) compared with other antibiotics

B Resistance pattern

eventhough the resistance pattern is high. The descriptive
analysis of the prescription and resistance pattern of
antibiotic used in general medicine was impregnated in
figure 1.
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Figure 1: Comparativeness of prescription vs resistance of antibiotics in General Medicine

In General surgery, the resistance pattern was high in
Ofloxacin followed by cefotaxim and prescription
pattern was found high in cefotaxim. The prescriptions
of other antibiotics are less and may be used in

emergency conditions or before the lab reports observed.
The figure 2 highlighted the comparativeness of
resistance and prescription of various antibiotics in the
unit of General surgery.
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Figure 2: Comparativeness of prescription vs resistance of antibiotics in General Surgery

In Obstetrics and Gynecology unit, the resistance pattern
of various antibiotics were determined and compared
thereby ciprofloxacin and cefotaxim showed maximum
resistance with 66% followed by doxycycline (61%).
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Further, the prescription pattern was compared with the
resistance indicated cefotaxim is used in high level when
showed more resistance (Figure 3).
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Figure 3: Comparativeness of prescription vs resistance of antibiotics in Obstetrics and Gynecology unit

The prescription pattern and resistance pattern in (70%) followed by cefotaxim and ciprofloxacin; while in
Pediatrics was observed nearing equal by using the prescription pattern next to cefotaxim, amikacin found
antibiotics cefotaxim found 46% and 67% respectively. more (Figure 4).

The resistance pattern was observed high in tetracycline
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Figure 4: Comparativeness of prescription vs resistance of antibiotics in Pediatrics unit

In the Orthopedics ward, the resistance pattern was high prescription pattern data was controversy while it was
in tetracycline (88%) followed by Ofloxacin (75%), found more in cefotaxin followed by amikacin (Figure
cefotaxim (71%); the same percentage (63%) was found 5).

in amikacin, ciprofloxacin and gentamycin. But the
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Figure 5: Comparativeness of prescription vs resistance of antibiotics in Orthopedics unit
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Overall, on comparing with other clinical units
Orthopedics showed maximum resistance followed by
general surgery. The prescription pattern also correlated
with some drugs like cefotaxime, ciprofloxacin,
tetracycline etc.

DISCUSSION

Antibiotic resistance among pathogenic microorganisms
is a matter of worldwide concern. Selective pressure by
antimicrobial drugs is by far the most important driving
force for the development of such resistance. Antibiotics
are among the most commonly prescribed drugs in
hospitals and in developed countries around 30% of the
hospitalized patients are treated with these drugs™®*".
The present study documents that 29.5% of the patients
were prescribed antibiotics. This is very similar to the
reports from developed countries™.  Antibiotic
prescription was studied over 3 months, the major
disadvantage being that seasonal variations in antibiotic
prescribing could not be taken into consideration over
this short period. The number of samples which were
sent for culture and sensitivity testing were small which
may also affect the validity of the conclusions drawn
about antibiotic resistance!”,

Healthcare assocaited anti-biograms can be a useful
means for guiding empiric therapy and tracking the
emergence of resistance among bacterial isolates, as it is
shown in the present study. Similar study also suggested
on antibiotic susceptibility pattern of rapidly growing
mycobacterium®®. Out of the 148 rapidly growing
mycobacterium isolates, 146 (98%) were susceptible to
Amikacin, 138 (91%) to Gatifloxacin, 132 (87%) to
Moxifloxacin, 122 (76%) to ciprofloxacin, and 116
(74%) to Norfloxacin. The prevalence and antimicrobial
susceptibility pattern of Methicillin-
Resistant Staphylococcus aureus (MRSA) and
Methicillin-Resistant Coagulase-Negative Staphylococci
(MRCoNS), out of the total 350 staphylococcal isolates
from different clinical specimens, 148 isolates (60.40%)
were identified as MRSA and 46 isolates (43.80%) were
screened as MRCoNS!?.,

All isolates of MRSA and MRCoNS were multi-drug
resistant. Antibiotic resistance pattern of these isolates
was high against penicillin, whereas all the MRSA
strains were resistant to penicillin and oxacillin (100%).
The MRCoNS strains also showed closely similar drug
resistance pattern with 97.82% isolates being resistant to
penicillin. However, all the MRSA and MRCoNS
isolates were uniformly susceptible to wvancomycin.
Chloramphenicol and rifampicin also showed excellent
activity against methicillin-resistant isolates. This study
indicated a high level prevalence of MRSA and
MRCoNS strains resistance against widely used
antimicrobial agents. A study on prevalence of antibiotic
resistance of the commensal flora in Dutch nursing
homes is related to this present work with high resistance
and prescription correlations. %24,
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The resistance and intermediate susceptibility of E.
coli varied from 4% (ceftriaxone) to 43% (amoxicillin).

Extended spectrum B-lactamase producing
Enterobacteriaceae were found in 6% of the patients.
Amoxicillin ~ and/or  co-amoxiclav ~ users  were

significantly more resistant to these antibiotics (69%)
than non-users (38%). Antibiotic use was associated with
antibiotic resistance of E. coli. To overcome this issue,
continuous surveillance of susceptibility testing is
necessary for cost effective customization of empiric
antibiotic therapy. Furthermore, reliable statistics on
antibiotic resistance and policies that are mandatory to
control spread of resistant pathogens should be made
available. Clinical pharmacists play a significant role in
promoting optimal antibiotic prescribing practice among
physicians, during their routine visit toward.

CONCLUSION

The antibiotic prescribing pattern and the corresponding
sensitivity and resistance data have been successfully
analyzed. It is proven that there is a raise in the antibiotic
resistance percentage. It is clearly evident that more
resistant antibiotics are being prescribed for larger
number of cases. It is made clear that an antibiotic policy
is essential to tackle the raise in antibiotic resistance. It
shows that there must be an Antibiotic surveillance every
year and the antibiotic policy must be altered
accordingly.

REFERENCES

1. Guglielmo BJ. Antimicrobial therapy - cost
effective considerations. Drugs, 1989; 38: 473-80.

2. Shimemeri AA, Ghadeer HA, Memish Z. Antibiotic
utilization pattern in a general medical ward of a
tertiary medical center in Saudi Arabia. Avic J Med,
2011; 1: 8-11.

3. Kiristinsson KG, Monnet DL. Increasing multidrug
resistance and limited treatment options: Situation
and initiatives in Europe. Euro Surveill, 2008; 13:
19043-47.

4. Boucher HW, Talbot GH, Bradley JS, Edwards JE,
Jr, Gilbert D, Rice LB. Bad bugs, no drugs: No
ESKAPE! An update from the Infectious Diseases
Society of America. Clin Infect Dis, 2009; 48: 1-12.

5. Esposito S, Leone S. Antimicrobial treatment for
intensive care unit (ICU) infections including the
role of the infectious disease specialist. Int J
Antimicrob Agents, 2007; 29: 494-500.

6. Radji M, Fauziah S, Aribinuko N. Antibiotic
sensitivity pattern of bacterial pathogens in the
intensive care unit of Fatmawati hospital, Indonesia.
As Pac J Trop Biomed, 2011; 1: 39-42.

7. Fridkin SK. Increasing prevalence of antimicrobial
resistance in intensive care units. Crit Care Med,
2001; 29: 64-68.

8. Fijin R, Chow MC. Multicentre evaluation of
prescribing  concurrence  with  anti-infective
guidelines epidemiological  assessment of
indicators. Pharmacoepidemiol Drug Safety, 2002;
11: 361-372.

188


http://www.ejbps.com/

Saravana et al.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Madhav MS, Shakti KG, Gupta YK, Sharma DK,
Aarti K. To study the antimicrobial stewardship
program in a large tertiary care teaching center. Int J
Res Found Hosp Hlthcare Admin, 2015; 3: 13-24.
Lepape A, Monnet DL. on behalf of participating
members of the European Society of Intensive Care
Medicine (ESICM). Experience of European
intensive care physicians with infections due to
antimicrobial-resistant bacteria. Euro Surveill, 2009;
14: 19393-98.

Levinson W. Antimicrobial drugs: resistance. Ed.
Review of Medical Microbiology and Immunology.
11" ed. New York: McGraw-Hill 2010.

Gjelstad S, Dalen I, Lindbaek M. GPs antibiotic
prescription patterns for respiratory tract infections —
still room for improvement. Scand J Prim HIth Care,
2009; 27: 208-15.

Ashworth M, Charlton J, Ballard K, Latinovic R,
Gulliford M. Variations in antibiotic prescribing and
consultation rates for acute respiratory infection in
UK practices 1995-2000. Br J Gen Pract, 2005; 55:
603-8.

Bjornsdottir I, Hansen EH. Ethical dilemmas in
antibiotic prescribing: analysis of everyday practice.
J Clin Pharm Ther, 2002; 27: 431-40.

Stone S, Gonzales R, Maselli J, Lowenstein SR.
Antibiotic prescribing for patients with colds, upper
respiratory tract infections and bronchitis: a national
study of hospital based emergency departments. Ann
Emerg Med, 2000; 36: 320-27.

Meer JW, Gyssens IC. Quality of antimicrobial drug
prescription in hospital. Clin Microbiol Infect, 2001,
17: 12-15.

Ravi PS, Praveen P, Nagesh KS, Joshy ME, Kottalur
NB. Prescribing patterns of antibiotics and
sensitivity patterns of common microorganism in the
internal medicine ward of a teaching hospital in
Western Nepal: a prospective study. Ann Clin
Microbiol Antimicrob, 2003; 2: 213-9.

Gayathri R, Therese KL, Deepa P, Mangai S,
Madhavan HN. Antibiotic susceptibility pattern of
rapidly  growing  mycobacteria. J  Postgrad
Med, 2010; 56: 76-8.

Perveen I, Majid A, Knawal S, Naz I, Sehar S,
Ahmad S, et al. Prevalence and antimicrobial
susceptibility pattern of methicillin-
resistant Staphylococcus  aureus and  coagulase-
negative Staphylococci in Rawalpindi, Pakistan. Br J
Med Med Res. 2013; 3: 198-209.

Hoogendoorn M, Smalbrugge M, Stobberingh EE,
van Rossum SV, Vlaminckx BJ, Thijsen SF.
Prevalence of antibiotic resistance of the commensal
flora in dutch nursing homes.J Am Med Dir
Assoc. 2013; 14: 336-9.

Sriram S, Aiswaria V, Cijo AE, Mohankumar T.
Antibiotic sensitivity pattern and cost effectiveness
analysis of antibiotic therapy in an Indian tertiary
care teaching hospital. J Res Pharm Pract 2013; 2:
70-74.

www.ejbps.com

European Journal of Biomedical and Pharmaceutical Sciences

189


http://www.ejbps.com/

