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ABSTRACT: 

Antimicrobial resistance happens when microbes 

like bacteria, fungi, virus and parasites alter the 

ways medications used to treat infections caused by 

them. Possible solution of antimicrobial misuse 

which may lead to antimicrobial resistance includes 

prescription or consumption of antimicrobials when 

necessary. Antimicrobial stewardship program 

(ASP) is one of the approach to address improper 

antimicrobial use and antimicrobial resistance. It is 

an effective method to restrict overuse of 

antimicrobials if implemented properly. It will also 

provide an outlook to improve clinical outcomes 

and reduce adverse drug reactions due to their 

use.This cross sectional study was conducted for 6 

months and 260 were included in this study.The 

prescription with atleast one antimicrobial was 

considered and the rationality of antimicrobial 

prescribing was analysed using NFI 2016. The 

overall appropriateness of antimicrobials on 

rational use prescribed was found to be 89.76%. It 

was found that, 91.86% antimicrobials were 

appropriate especially with reference to indication, 

91.60 with dose, 87.92% with frequency, 87.66% 

with duration. According to the prescription 

assessed in this study Ceftriaxone was most 

commonly prescribed followed by Ciprofloxacin 

and Cefotaxime respectively. Also through the data 

collected ,124 drug interactions were identified. 

The most common major drug interaction was 

between ciprofloxacin and metronidazole and the 

effect was found to be QT prolongation.During this 

study period ceftriaxone induced SJS was also 

observed and it was assessed by Naranjo ADR 

Probability scale.The study concluded that majority 

of the prescriptions were rational, and the drug 

interaction were found to be theoretical. Thus, 

antimicrobial stewardship is a major factor for 

rationalizing a drug 

KEYWORDS:Antibiotic, Antimicrobial 

resistance,Stewardship, Rationaluse, Adverse drug 

reaction,Drug interaction 

 

I. INTRODUCTION 
The objectivity of antimicrobials are the 

most widely recognized dubious and discussed 

issue in the present clinical practice
 [1]

. Rational 

utilization of antimicrobials might be characterized 

as: "Patients get prescriptions suitable for their 

clinical requirements, in dosages that meet their 

own demands, for a satisfactory timespan, at 

minimum expenditure to them and their 

community” 
[2] 

.According to WHO (World Health 

Organization), it was accounted for that around the 

world, over half of all meds are recommended, 

apportioned or sold improperly, while 50% of 

patients neglect to take them accurately. Basic 

instances of unreasonable medication use are 

overprescribing, multi-sedate endorsing, and 

utilization of superfluous costly medications, self-

drug and over utilization of anti-infection agents 

and infusions have begun. In this way, drugs are 

beginning to be misused
 [2]

.The effect of 

nonsensical prescriptions use can differ broadly. 

When meds are utilized improperly, the dangers of 

unfavorable medication reactions (ADRs) is 

expanded, particularly in geriatric patients or in co-

dismal people who may have undermined 

physiologic functions 
[3]

. 

Antibiotic resistance circumstance which 

happens when the smaller scale life form is 

impervious to an anti-infection range.
[4,5]

The 

antimicrobial opposition is a significant general 

medical issue for some reasons such as it decreases 

the specialist's decisions of treatment, constraining 

explicit anti-microbial appropriate for that 

contamination. Hence, the doctor is compelled to 

pick an anti-infection which might be costly or 

maybe increasingly harmful and possibly limited 

pharmacokinetic properties for a specific disease. It 
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expands rate of mortality.
[6]

 Also, it results in 

human agony, obstinate contaminations, longer 

stays in medical clinics or constrained emergency 

clinics, since it is important to utilize parenteral 

therapy
[7,8]

The event of obstruction in emergency 

clinics is viewed as a marker of low quality 

consideration administrations and numerous 

patients resort to claims for harms. 
[9,10].

 

Stewardship is characterized as "the 

cautious and capable administration of something 

depended to one's care".
[11]

 It was initially applied 

in the medicinal services setting as a device for 

improving antimicrobial use, named "Antimicrobial 

Stewardship" (AMS).
[12]

These programs centralize 

at guaranteeing the right utilization of 

antimicrobials to give better patient results, 

minimize the danger of unfriendly effects, advance 

cost-viability, and diminish degrees of 

opposition.The objective of antimicrobial 

stewardship is 3-fold. The first objective is to work 

with human services professionals to enable every 

patient to get the most suitable antimicrobial with 

the right portion and length. The subsequent 

objective is to forestall antimicrobial abuse. The 

third objective is to limit the improvement of 

opposition.
[15]

These 3 creases of ASPs are to 

improve understanding results and wellbeing and to 

decrease AMR and human services costs by 

advancing wise utilization of antibiotics. Joseph 

and Rodvold expounded on the "4 D's of ideal 

antimicrobial treatment": right Drug, right Dose, 

De-acceleration to pathogen-coordinated treatment, 

and right Duration of treatment. 
[14]

 

 According to World Health Organization 

(WHO) characterize an ADR defined as ‘a 

medication related occasion that is poisonous and 

unintended and happens at portions utilized in 

people for prophylaxis, conclusion or treatment of 

infection or for the change of physiological 

capacity. ADR can cause due to Overdose 

(counting recommending or organization mistakes) 

,Therapeuticdisappointment, Drug interactions and 

Drug withdrawal.
[13]

 Drug interaction happen when 

the impact of a medication is changed by the 

organization of any of the accompanying by 

another medication, food and drink. It can be 

brought about by pharmacokinetic instruments 

orpharmacodynamics components.  

 

II. MATERIALS AND METHODS: 
This cross sectional study was conducted 

at inpatient department of general medicine in K.C. 

General Hospital. The duration of the study was 6 

months, from September 2019 to February 2020. 

Asper the 

departmentofGeneralMedicine,K.C.GeneralHospita

l,Bengaluru,sample sizeis260patients. Using 

prevalence from previous literature 

(19.61%)Usingformula, N =4PQ/L
2
 

=4*19.69*(100-19.69)/25 =253; roundingoff to 

260where, P= Prevalence, Q=(100-P), L=allowable 

errors (5%), N= Total sample size. Inclusion 

criteria: All the inpatients in general medicine in 

the study duration who were prescribed with at 

least one antibiotic and expressed willingness to 

participate in the study. Exclusion criteria: 

Outpatients, inpatients below 18 years, pregnant or 

lactating women, patients in ICU or surgical 

department, unwillingness to participate in the 

study. 

The study was approved by the Institutional Ethics 

Committee. Patients falling under the inclusion 

requirements were enrolled in the study and, 

afterpresenting sufficient details, written consent 

forms were obtained. In the explicitly prepared data 

collection forms, patient medical data containing 

information such as demographics, past medicaland 

medication history, social and family history, 

medication map, laboratory data, etc., are 

documentedwhenobtaining 

ICD.AssessmentofrationalitywasdonebyusingNFIg

uidelines.DruginteractionsandADRwere 

identifiedusing 

MICROMEDEXandNARANJOSCALE.Later,obtai

neddata was subjected for suitablestatisticalmethod. 

 

III. RESULT: 
A total of 260 patient’s data were 

collected and analyzed, patients who were 

prescribed with at least one antibiotic were taken 

into the study. Their median age was 36-50 years 

(Table 1) and 168 were males (64.61%) (Table 2). 

The overall appropriateness of antimicrobials on 

rational use prescribed was found to be 89.76%. It 

was found that, 91.86% antimicrobials were 

appropriate especially with reference to indication, 

91.60 with dose, 87.92% with frequency, 87.66% 

with duration. (Table 3). When irrationality was 

checked, 10.23% of antimicrobials prescribed was 

found to be inappropriate. It was found that 8.13% 

was inappropriate with indication, 8.39 %with 

dose, 12.07 with frequency, 12.33% with duration. 

(Table 4). Cephalolosporins (53.01%) are 

commonly prescribed antimicrobials followed by 

Fluroquinolones (14.21%) (Figure 1). 

Ceftriaxone(180)is moreoften 

drugfollowedbyCiprofloxacin(42)and Cefotaxime 

(21) (Figure 2).  
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Druginteractionswasfoundin124cases.Outof124case

s,102majorinteractionswerefoundfollowedby15 

moderateand 7 minor interactions (Table 5). 

InourstudywehavefoundaCeftriaxoneinducedSteven

s-Johnsonsyndromeinamalepatientof 75 years. 

Patient was diagnosed with Pneumonia and was 

prescribed with Inj. Ceftriaxone1g BD but 

developed rashes and inflammation of mucous 

membrane all over the body. Wehave reported this 

ADR in a Suspected Adverse Drug Reaction 

Reporting Form and thecausality of the ADR was 

assessed with Naranjo Adverse Drug Reaction 

Probability Scale,basedon which the totalscorewas 

found to be7. 

 

TABLES & FIGURES: 

 

Table 1:Age distribution 

 

 

 

GENDER 

 

FREQUENCY 

 

PERCENTAGE(%) 

Male 168 64.61 

Female 92 35.38 

Table 2: Gender distribution 

 

 

RATIONALUSE 

 

FREQUENCY 

 

PERCENTAGE(%) 

Indication 350 91.86 

Dose 349 91.60 

Frequency 335 87.92 

Duration 334 87.66 

Table 3: Distributionfor rationaluseofantimicrobials 

 

 

 

IRRATIONALUSE 

 

FREQUENCY 

 

PERCENTAGE(%) 

 

Indication 

31 8.13 

 

Dose 

32 8.39 

 

Frequency 

46 12.07 

 

Duration 

47 12.33 

Table 4:Distributionforirrationaluseof antimicrobials 

 

 

AGEGROUP 

 

FREQUENCY 

 

PERCENTAGE(%) 

Earlyadulthood (19-35) 67 25.76 

Adulthood(36-50) 81 31.15 

Lateadulthood(51-65) 74 28.46 

Youngold (66-74) 21 8.07 

Old(75-84) 17 6.53 
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Figure 1:Frequencydistribution ofcategoryof antimicrobials 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:Frequencydistributionofnumberof timesantimicrobialsprescribed 

 

 

SEVERITY OFINTERACTION FREQUENCY PERCENTAGE(%) 

Major 102 82.25 

Moderate 15 12.09 

Minor 7 5.64 

Table 5:Distribution ofpotential drug-druginteractions 

 

IV. DISCUSSION: 
As a way to rationalise the use of 

antimicrobials to avoid the rise in resistance and 

enhance patient therapy outcomes, antimicrobial 

stewardship is of vital importance
.[16]

 Antimicrobial 

stewardship is a concerted attempt to inform and 

convince antimicrobial prescribers to adopt 

evidence based prescribing in order to avoid 
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overuse of antibiotics and therefore antimicrobial 

resistance. 

A total of 260 patients were enrolled in the 

study, male patients were predominant 

168(64.61%) and the age of the patients ranged 

between 36-50 years i.e., 80 cases (31.15%) was 

found to be high. In a study conducted by Noreen 

Sultana et al
[17]

 102 study subjects were enrolled in 

the study. Out of 102 study subjects, 46% were 

females and 54% were males which is similar to 

our study. In the study conducted by S Rajiniet 

al
[18]

, out of 170 patient’s case studies, 101 patients 

(59.46%) were male and 69 patients (40.54%) were 

female. Also, a demographic detail concedes that 

prescription of antimicrobials in age group of 31-40 

years, 45 cases (17.61%)and 41-50 years, 40 cases 

(26.47%) was found to be high which is similar to 

our result. In our study a total of 1182 drugs were 

prescribed, out of which 413 drugs were 

antimicrobials. This shows that over quarter half of 

the drugs prescribed are antimicrobials indicating 

an immediate need in the rational prescribing of 

antimicrobials.  

Out of 260 prescriptions, 153 (58.84%) 

prescription contain 1 

antimicrobial,79(30.38%)prescription contain 2 

antimicrobials, 17(6.53%) prescription contain 3 

antimicrobials ,10(3.84%) prescriptions were 

prescribed with 4 antimicrobials and only 1(0.38%) 

prescription with more than 4 antimicrobials. These 

results were similar with the findings of Duo-

shuangXieet al
[19]

 and HanmantAmaneet al 
[20]

 

except for the prescription contain 2 

antimicrobialswhich was found to be higher in their 

results. However, these findings were contrary to 

thestudy of Admaneet al
[21]

 in which single 

antimicrobial was prescribed in 68.32% patients, 

twoantimicrobials in 25.6% and 6.08% in 3 or >3 

antimicrobials. 

Out of 16 antimicrobials prescribed in the 

hospital, the mostly preferred antimicrobials were 

Cephalosporins 220(53.01%) than other classes of 

antimicrobials such as Fluroquinolones 

59(14.21%), Nitroimidazole 51 (12.28%), 

Macrolides 26 (6.26%), Penicillin 11 

(2.65%),Aminoglycosides 11(2.65%) and 

Tetracyclines 9 (2.16%). Our results were relevant 

with the findings of Dr.Merin Titus et al 
[22]

 and P. 

Maheshwari et al 
[23]

 in which cephalosporins were 

mostly prescribed drug, which is prescribed 180 

times (43.37%) followed by Metronidazole 

51(12.28%) and ciprofloxacin 42(10.12%). 

In a study conducted by Remesh A et al
[24]

 

among93 patients most predominant class of 

antibiotic were cephalosporins 59 

(63%),fluroquinolones 29 (31%), penicillins 

15(16%) which is similar to our study. Among 

cephalosporins, ceftriaxone is the most commonly 

prescribed in our study 180 (43.37%) and also these 

results are relevant with the study conducted by 

Remesh A et al in which among 93 patients, higher 

rate of prescription were of ceftriaxone 46 (49%), 

levofloxacin 24(26%),azithromycin 14 (15%). 

These findings are also relevant to Rajopadhye B. 

D et al 
[25]

 in which total 60 antimicrobials were 

prescribed or the 30 study participants. The most 

commonly prescribed were cephalosporins - (70%), 

of which ceftriaxone was maximally used 

(63.3%).Next in line were metronidazole (26.6%), 

azithromycin (23.3%) and quinolones (20%). 

Fixeddose combinations (FDCs) contributed 36.6% 

of antibiotics prescribed. Amongst FDCs 

,penicillins were most commonly used (40%), of 

which piperacilin -tazobactum contributed23.3%, 

followed by amoxicillin-clavulanic acid (13.3%). 

The rationality of antimicrobials were 

analysed with the guidelines prepared 

fromMICROMEDEX and NFI 2016. The dose, 

indication, route and duration of antibiotics 

wereverified from MICROMEDEX. When 

rationality was checked for overall appropriateness 

ofantimicrobials prescribed were analysed and was 

found to be 89.76%. It was found that 

91.86%antimicrobials were appropriate specially 

with reference to indication,8.39% with 

dose,12.07% with frequency and 12.33% with 

duration. These results in our study are similar to 

thestudy conducted by B. Rajalingamet al
[26]

Our 

findings were contrary to the study conductedby 

Rajopadhye B.D et al.  As far as rationality of 

selection of AMAs was concerned, 

42%prescriptions were found to be rational. Almost 

equal, i.e. 40%, were irrational, while for18% of 

antibiotics prescribed, rationality could not be 

assessed due to inadequate information. 

In our study, while cephalosporins and 

carbapenems were the most commonly 

prescribedantimicrobials, we did not detect any 

Potential drug-drug interaction ( PDDIs) with these 

antimicrobials. Cephalosporins andcarbapenems 

are generally safe antimicrobials for PDDIs and 

should usually be preferred to quinolones, 

macrolides, or linezolid. In our study we found that 

the number of antimicrobials and number of other 

drugs used are associated with higher risk of 

PDDIs. Prescriptions were subjected for finding 

potential drug interactions. The results showed that 

only 47.69 % had at least 1 drug interaction and 
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remaining52.30 % did not have any drug 

interaction at all. The number of drug interactions 

from 260prescriptions were counted to 124. Out of 

260 prescriptions, majority of interactions 

werecaused by antimicrobials. Incidence of drug 

interactions are Major 102(82.25%), Moderate 

15(12.09%) and Minor 7 (5.64%). .In our study, 

cephalosporins are the commonly 

prescribedantimicrobials as well as metronidazole 

and macrolides, these are generally safe 

antimicrobialsfor PDDIs. The results obtained in 

our study was relevant with the findings of F 

Kuscuet al
[27]

in which among 150 major 

interactions, 61(38%) were with antimicrobials. 

Quinolones,triazoles, metronidazole, linezolid, and 

clarithromycin alleged for 173 (25.7%) of 

673prescribed antimicrobials, but were accounted 

for 141 (92.1%) of 153 interactions. 

Adverse Drug reactions are defined as 

unwanted effect of drugs which may occur due 

toadministration of either single or prolonged dose 

of a drug or both combined. In our study wehave 

found an ADR cause by ceftriaxone which belongs 

to the class of cephalosporins,thepatient was 

diagnosed with Pneumonia and was prescribed with 

Inj. Ceftriaxone 1g BD butdeveloped rashes and 

inflammation of mucous membrane all over the 

body. This is comparableto the study conducted by 

Liberopoulos EN et al. 
[28

] 

 

V. LIMITATIONS: 
Firstly Even though antimicrobial 

resistance patterns were  collected ,evaluation  of 

AMS not included due to diffculty in capturing 

antimicrobial sensitivity data. Secondly although 

most commonly found drug interactions  were  QT 

prolongation but we could not calculate the risk of 

cardiac abnormalities,since most of the patients  

ECG procedure was not done. 

 

VI. CONCLUSION: 
Irrationaluseofmedicineisamajorproblemw

orldwide.Inappropriateuseofantimicrobialfornonbac

terialinfectionandfailuretoprescribeinaccordancewit

hclinicalguidelinewhich leads to major problem for 

irrational prescribing. The gap between rational and 

irrational useof antimicrobial agent indicate an 

urgent need for rigours implementation of 

antimicrobialstewardshipprograminordertoavoidthe

emergenceofresistanceandconservethesensitivityofa

vailableantimicrobial agents. 

We conducted a cross sectional study which 

include patients with at least one antibiotic in 

aprescription.Mostoftheprescriptionwererationalasp

ertheguidelines(NFI,MICROMEDEX). Commonly 

prescribed antimicrobials were cephalosporins 

(Ceftriaxone)andfluoroquinolones(Ciprofloxacin).T

hemajordruginteractionswerefoundbetweenFluoroq

uinolones-Nitroimadazoleand5-HT3antagonist-

NitroimidazoleclassofdrugwhichresultedinQTprolo

ngationthatshouldbeavoidedinhighriskpatient(specif

ically,Cardiovascularpatients). 

From the study we concluded that majority of the 

prescriptions were rational, and the 

druginteractionwerefoundtobetheoretical.Thus,anti

microbialstewardshipisamajorfactorforrationalizing

adrug. 

 

REFERENCES: 
[1]. HanmantAmane, K. Priyadarshini. 

Prescription Analysis To Evaluate Rational 

Use Of Antimicrobials. International Journel 

of Pharm and BioScience. 2011; 2( 2): 314-

19 

[2]. World Health Organisation. Promoting 

rational use of medicines: core components. 

WHO Policy Perspectives on Medicines. 

2002 

[3]. HJ Hamilton, PF Gallagher . Inappropriate 

prescribing and adverse drug events in older 

people. BMC geriatrics. 2009; 9( 5): 1471-

2318 

[4]. Jim O’Neill. Antimicrobial Resistance: 

Tackling a crisis for the health and wealth of 

nations. Review on Antimicrobial 

Resistance. 2014; 1-16 

[5]. David M. Livermore,DerekF.J.Brown. 

Detection of Beta -lactamase –mediated 

resistance. Journel of Antimicrobial 

Chemotherapy. 2001; 48 Suppl,59-64 

[6]. http://www.who.int/mediacentre/factsheet/fs

194/en/ 

[7]. World Health Organisation. Antimicrobial 

resistance: global report on surveillance.. 

WHO.2014; 1-2328. 

[8]. Ministry of Health and Social solidarity . 

National Action to address of microbial 

endurance in antibiotics and infection in 

spaces provision of health service .WHO . 

2012 

[9]. WHO. Antimicrobial resistance. WHO 

Geneva. 2014; ( ): 194 

[10]. Batopoulous A. Antimicrobial resistance to 

antibiotics.An important unknown public 

problem health . National School of Public 

Health . 2007 

[11]. A Mangili, I Bica, DR Snydman. 

Daptomycin-Resistant, Methicillin-Resistant 

http://www.who.int/mediacentre/factsheet/fs194/en/
http://www.who.int/mediacentre/factsheet/fs194/en/


 

 
International Journal of Pharmaceutical Research and Applications 

Volume 6, Issue 5 Sep-Oct 2021, pp: 523-529 www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0605523529       | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 529 

Staphylococcus aureusBacteremia. Clinical 

Infectious Diseases. 2003; 40( ): 1058-1060 

[12]. World Health Organisation. Global 

framework for development and stewardship 

combat antimicrobial resistance . WHO 

Geneva. 2017 

[13]. JE McGowan Jr, DN Gerding. Does 

antibiotic restriction prevent resistance?  

New   Horiz.   1996;4(3):370-6 

[14]. Naranjo CA, Busto U,SellersEM, Sandor P, 

Ruiz I, et al. A method for estimating the  

probability of adverse drug 

reaction.ClinPharmacol 

Ther,1981;30(2):239-45 

[15]. Robert P. Rifenburg, Joseph A. Paladino, 

Stephen C. Hanson, Jeffrey A. Tuttle, 

Jerome J.Schentag, BenchmarkRobert P. . 

Analysis of strategies hospitals use to 

control antimicrobialexpenditures. American 

Journal of Health-System Pharmacy. 1996; 

53( 17): 2054-6232 

[16]. ShiraDoron,Lisa E Davidson. Antimicrobial 

Stewardship. Symposium On Antimicrobial 

Therapy. 2011; 86( 11): 1113-1123 

[17]. NooreenSultan ,SairaNausheenSultana,Imad 

Habib Ur Rehman,et al. Study Of Relation 

Between Prescribing Pattern And Antibiotic 

Resistance Pattern In A Teritiary Care 

Hospital. TherAdv Infect Dis. 2016; 5( 4): 

63-68 

[18]. S Rajini ,BVenkateswaraulu. Drug Use 

Evaluation Of Antibiotics In Non Teaching 

Tertiary Care Hospital. Int J Pharm. 2019; 1( 

2): 302-04  

[19]. Duo-ShuangXie,Li-Li-

Xiang,RuiLi,QiaoHu,et al . A 

MulticenterPointPrevelance Survey Of  

Antibiotic Use In 13 Chinese Hospitals. 

Journel Of Infection And Public Health . 

2015; 8(1):55-61 

[20]. HanmantAmane ,Priyadarshini Kop. | 

Prescription Analysis To Evaluate Rational 

Use OfAntimicrobials.InternationalJournel 

Of Pharmaand Bio Science . 2011; 2( 2): 

314-19 

[21]. Admane PD, Hiware SK, Mahatme MS, 

Dudhgaonkar SD, et al. 

[22]. Prescription pattern of antimicrobials in 

tertiary care hospital in central India. Int J 

PharmacoRes. 2015;5(2):31–4 

[23]. Merin Titus, Shana Bency, SruthiSyam, et 

al. The Evaluation Of Rational Use Of 

Antibiotics In Tertiary Care Teaching 

Hospital. Indo American JournelOf 

Pharmaceutical Research. 2019; 9( 4): 1963-

69 

[24]. MaheswariP,Ravichandiran,Hemanth,Bhask

ar Kumar K etal. Prescribing Pattern Of 

Antibiotics In Paediatrics For Respiratory 

Tract Infection In Teritiary Care Teaching 

Hospital. Asian JournelOf Pharmaceutical 

And Clinical Research. 2015; 8( 4): 259-61  

[25]. Remesh A, Salim S, Gayathri AM, Nair U, 

Retnavally KG. Antibiotics prescribing 

pattern in the in-patient departments of a 

tertiary care hospital. PharmaPract. 2013 

Apr 1;4(2):71-6 

[26]. Bhagyashri D Rajopadhye 

,SonaliPalkar,VijayPandit,et al. 

Antimicrobial Prescribing Pattern In A 

Teritiary Care Teaching Hospital:A Pilot 

Study. International  Journal Of Basic And 

Clinical Pharmacology. 2020; 9( 3): 465 

[27]. Rajalingam, Achsah Susan Alex, Adreen 

Godwin, et al.Assessment of Rational Use of 

Antibiotics in a Private Tertiary Care 

Teaching Hospital. Indian Journal of 

Pharmacy Practice. 2016; 9( 1): 14-18. 

[28]. FeritKuscu,Aalihan,Bedia M 

Suntur,HandeAvdemir ,et al. Potential 

DrugDrug Interaction With Antimicrobials 

In Hospitalized Patients:AMulticenter Point 

-Prevelance Study. MedicalScience Monitor. 

2018; 24: 4240-47 

[29]. Liberopoulos EN, Liamis GL, Elisaf MS. 

Possible Cefotaxime-Induced Stevens–

JohnsonSyndrome. Annals of 

Pharmacotherapy. 2003 Jun;37(6):812-4 

 


