Knowledge, attitude and practice analysis of Antibiotics use and misuse
in tertiary care rural hospital patients

ABSTRACT:

INTRODUCTION: In recent decades, the increase in bacterial resistance against all major
antibiotics is a growing worldwide problem and is a significant threat to global public health in the
21century.

OBJECTIVE: Assess the knowledge, attitude, and practice of antibiotics use and misuse among the
tertiary care rural hospital patients.

METHODS- This is a cross-sectional analytical study conducted at tertiary care teaching rural
hospital in India between December2020 to April 2021. A self-administered questionnaire was
distributed to the patients of outpatient departments in hospital. The questionnaire consisted of 3
parts, first part consist of demographic variables, second and third part regarding knowledge, attitude
and practice of patients towards use of antibiotics. SPSS 21 was used for data analysis.

Results: Out of the 110 participants, 56(50.91%) were males and 54(49.09%) were females. 55(50%)
patients received antibiotics from friends, relative and pharmacist without medical doctor checkup.
38(34.55%) patients had started antibiotics as preventive medication for any infection, 73 (66.36%)
patients got better earlier and have stopped. 52(47%) patient expect antibiotics from doctor for
common cold. 42% patient obtained antibiotics without valid prescription from relatives, pharmacist
or self-prescription without producing valid prescription obtained from the doctor. In the knowledge
domain while majority of respondent were well aware that antibiotics are hazardous during
pregnancy and lactation and can lead to severe allergic reactions. But very few respondent knew
about resistance can transfer from animal to human and human to human, also very few respondent
knew about antibiotics can alter human body bacterial flora.

Conclusion: There is lack of knowledge regarding antibiotics use and resistance among general
population. Strict strategies need to employ like antibiotics prescription audit, antibiotics dispensing
monitoring, effective public health education, and promoting health worker and patient
communication.
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Introduction:

The increasing evolution among the bacteria / microbes to become resistant against the antimicrobials
has been noticed as a significant public health threat during the last decades[1]. This spread of
resistance directly affects not only the therapeutic effectiveness of drugs but also the increase in
treatment failure episodes and costs and mortality rates among patients.[2]. Improper and
indiscriminate use of antibiotics are important reasons for antibiotic resistance in our country.[3-5].
Misuse of antibiotics occurs due to many reasons like physicians knowledge and experience,
diagnostic uncertainty, while general public knowledge, practice, beliefs and attitudes towards
antibiotic use, self-administration of antibiotics, patient’s expectations from doctors, and patients



experience with antibiotics, insufficient patient education by physicians, poor healthcare worker and
patients communication are important key factors which directly influence antibiotics use and
misuses [6—8]. There is a common preoccupation among the common public that antibiotics can help
in early recovery and sometimes prevent further development of illness. There is a major gap in
understanding about antibiotics use among general population, also very few studies in Indian rural
population regarding antibiotics utilization(9,10) are available, hence current study was planned to
assess knowledge, attitudes and practice regarding antibiotics misuse in rural population.

Materials and Methods:

Study design and population: This cross-sectional analysis study was conducted at a tertiary care
rural hospital in India between December 2020 and April 2021. The participant patients have been
suffering from various illness and regularly attending the department of Medicine, ENT,
Ophthalmology and General surgery. Patients aged 18 years or above were included in study. Well-
structured questionnaires were prepared in English and official regional language Marathi.The
questionnaires mostly based on the questions taken from various previous studies, which were edited
in context with the objectives of the study [24, 25,26]. A literature review of past similar studies of
antibiotics misuse was done to identify potential domains for the study instrument and changes made
to suit the local population. A pilot study was also conducted to test the validity of the questionnaire
for content, readability, design and comprehension on 20 local peoples and necessary modifications
were made so that the questionnaire was simple for understanding and answering, still gave accurate
data.

The final version of the questionnaire, consists of 24 questions, divided into four parts. The first part
was about demographic variables of local populations. The second part consists of questions
regarding participants' knowledge and belief regarding antibiotic use and antibiotic resistance with
Yes, No and don’t know options. Third part is regarding the respondent's attitude towards antibiotics
use consist of 5 statements with yes — no options. The fourth part is comprised of 4 multiple choice
questions with suitable options.

Data analysis was done using SPSS 21. The prevalence of antibiotics use, misuse and its awareness
were determined by comparing outcome measures. Numerical variables were reported as percentage.
[if possible, please provide the details of antibiotics (along with Brand names), which are in the reach
of the general population. This would help authors to authenticate their research validity in terms of
having the information of most utilized antibiotics without prescription.]

Results-

Of the 130questionnaires distributed, 110 participant (95.24%) completed questionnaires and were
included in study, while the remaining 20 (4.76%) were excluded due to incomplete, invalid filling
or double answers. Among 110 participants, 56 (51%) were males and 54 (49%) were females.
Respondents were compared according to their demographic parameters: age, gender, marital status,
educational level, antibiotics usage. Among the respondents,21(19%) were in the age group of 18-35,
46(42% were in 35-50years age group and 26(24%)were in 50 to 65 year age group, while
17(15%)are in more than 65 year age group. 83(75%) were married,75(68%) were having education
more than high school.



Table 1 - Demographic characteristics of respondent.

Characteristics N %
Male 56 51%
Gender
Female 54 49%
18-35 21 19%
. 35-50 46 42%
Age in years
50-65 26 24%
>65 17 15%
Uneducated 12 11%
Less than high school 23 21%
Education status High school 39 35%
Graduation 22 20%
Postgraduation 14 13%
Marital status Married 83 75%
Non married 27 25%

Table 2 - Knowledge of respondents regarding antibiotics resistance and safety.

Srno | Items N %
1 Respondents aware of the meaning of antibiotic resistance 44 40%
Awareness regarding reasons for antibiotic resistance
) A) Using antibiotics when it is not needed 22 20%
B) Not completing the full course of Antibiotics 14 13%
C) Idon’t know 74 67%
Y |5 5%
3 Antibiotics are safe during pregnancy N |88 80%
DK | 17 15%
Y |74 67%
4 Antibiotics might develop allergy leading to death N |6 5%
DK | 30 27%
Y |2 2%
5 Are antibiotics are safe during breast feeding N |88 80%
DK | 20 18%




£ . £ antibiotics in d ic animal d Y |23 21%
6 xcessive use of antibiotics in domestic animals can reduce N |30 27%
their effects in humans
DK | 57 52%
Terminati f th ibioti bef I"fY28 25%
7 ermination of the antibiotic course before completion i N |36 33%
symptoms are improving
DK | 46 42%
Y |12 11%
8 Antibiotics resistance can spread from humans to humans N |14 13%
DK | 84 76%
Y |6 5%
9 Antibiotics resistance can spread from animals to humans. N |14 13%
DK | 90 82%
Y |16 15%
10 Antibiotics can negatively alter the commensals/ body | |19 11%
microflora s flora
DK | 82 75%
Y-YES, N- NO, DK- DON’T KNOW
Table 3—Attitude domain questions towards antibiotics use among respondents.
Srno | ATTITUDE ITEMS N %
1 Keeping antibiotics at home as an emergency 48 44%
Taking antibiotics as preventive treatment before
2 developing any symptoms 38 35%
Procured antibiotics from relatives or friends with
3 medical consultation 55 50%
Premature stopping antibiotics full course when
4 feeling better 73 66%
Expect antibiotics from physician for common
5 cold and every fever illness. 52 47%
Forcing doctor to prescribe antibiotics if not
6 prescribed 15 14%

Table 4 — Practice domain question towards antibiotics use among respondents




SR NO | PRACTICE CHARACTERISTICS N %

1 Source of antibiotics
Doctors’ prescription 64 58%
Pharmacist 20 18%
Relatives 12 11%
Self-prescription 14 13%

2 Reasons for use of antibiotics
Fever 44 40%
Cold 12 11%
Cough 16 15%
Sore throat 25 2304
Toothache 37 34%
Pain in any part of the body 31 28%
Generally tired 12 11%
Others 10 9%

3 Reason for Stopping antibiotics
After finishing the antibiotics course 40 36%
When patient feel better 66 60%
| fully trust my doctor if he does not

4 prescribe me any antibiotics 55 50%

From the assessment of knowledge domain it was found that only 44 % of respondents were aware
about of antibiotic resistance, while 68% were not known the reasons for antibiotic resistance, and
22% respondents thing about antibiotic resistance due to improper use and 14% knew that prior
stopping antibiotic could leads to antibiotic resistance. 88% women respondents were found to be
aware of the risky course of antibiotics during pregnancy and even not safer during breast feeding,
74% respondents were agreed that antibiotics could cause allergic reactions. 57% respondents were
unaware about antibiotics use in animals can cause human antibiotic resistance, in fact 30% denied
that animal antibiotic use leads to human antibiotic resistance. Only 36% agreed that one should not
stopped taking antibiotics once patients start feeling better, while 28% respondents disagreed to it ,
while 46 % respondents were not know relation between full course of antibiotics and antibiotics
resistance. 11% respondents were aware that resistance can spread from human to human, and only
5% respondents aware that resistance can spread from animal to humans. However, 15% respondents
aware about the fact that antibiotics can cause negative effects on the body’s own bacterial flora.
While analyzing attitude domain of questionnaire it was found that, 44% peoples are keeping
antibiotics at home for any emergency use. While 35% respondents takes antibiotics as preventive
treatment before any start of any symptoms,50% respondent procured antibiotics from friends and
relatives without prior consultation with medical doctor. While 66% patient stopped taking antibiotics
before completing the course of treatment, 47% respondents expect antibiotics should be prescribed
by doctor for common cold symptoms and for every fever illness and 14% peoples force doctor to
prescribe antibiotics if not prescribed.



68% respondent use antibiotics only after doctors prescription while 18% respondents use antibiotics
on pharmacist advise, 11% on relatives advise and 13% on self - prescription. 40% people use
antibiotics for fever, while 28% uses antibiotics for pain in any part of body and 11% use if they feel
tired, 34% use for toothache like reason. 38% respondents stopped using antibiotics if they feel better,
while 68% patient completed full course, 50% respondents trust doctor if he doesn’t prescribe
antibiotics.

Discussion

According to WHO, Antibiotic resistance is one of the top 10 global public health problem humanity
is facing [1]. Antibiotic resistance can cause multiple problems including prolonged hospitalization of
serious patients, results in rising the demand for more expensive antibiotics, hence increasing the
financial burden.. [11,12] Antibiotic resistance has become a major health problem across the world
especially in the developing countries like India..[13]. It is not difficult in India to obtain any
antibiotic without prescription over the counter; hence problems of antibiotic resistance increasing
day by day. Therefore, it results in indiscriminate and inadequate use of antibiotics in humans and
animals as well [14,15]. Undoubtedly, it is directly related to the consumption described by other
authors too [16,17,18]. There are limited number of publications are available in the literature,
therefore, we aimed to highlight the effects of knowledge, beliefs, attitude and practice of antibiotics
use in rural areas of our region..

On positive note, we found that majority of population are agree that antibiotics are hazardous for
pregnancy and breastfeeding, also majority of population knows antibiotics can cause severe allergic
reactions, which is comparable with other similar studies [19]. While as much as about 40 %
population aware of term antibiotic resistance considering rural area which is interesting for us. Also
majority of population are (58%) are still using antibiotic only after medical Doctors advice. This
finding may be attributed to increase in educational level among population.

But still some major misbelief about antibiotic use and resistance is present among the general
population, leading to misuse of antibiotics. Around 47% population expect to take antibiotics for
common cold, this is because there is lack of understanding that common cold is caused by viruses
and not by bacteria and antibiotic are used against only for bacterial diseases. From this study nearly
40% population still believe that keeping antibiotics for emergency use is a good habit, while 50%
population think that it is good to procured antibiotics from friends, relatives and friends and
pharmacist without any proper medical consultation and doctor’s prescription. Various past studies
have confirmed that using leftover mediations results in poor patient compliance with antibiotics
therapy [20], which may increase antibiotic resistance [20].

About 25% of respondents have disagreed to complete a full course of antibiotics, and 66% of
respondents have stopped taking antibiotics if they feel better. It’s very important to complete full
course on antibiotics to restrict antibiotics resistance, according to the WHO, when a patient stops
antibiotics course prematurely it results in promotes growth of natural resistant strains and therefore it
is advisable for patients to always complete full course of antibiotics prescribed to them by a certified
health professional.[20,21].Furthermore, patients need to educate regarding antibiotics resistance as
72% and 82% unaware about fact that antibiotics resistance can spread from person to person and
animal to person, respectively. Also, about 75% respondents are not aware that antibiotics can



negatively alter our own natural bacterial flora. This finding are correlates with various past studies
studies.[19,24,25,26]

Subsequently, the general public needs to be educated that antibiotics efficacy will be preserved only
when used only as per doctor’s advise guidelines and when the full course is completed [20,21].
Patients and healthcare workers communication can play important role to minimize antibiotics
resistance. Healthcare worker can convey appropriate usage of antibiotics to general public through
effective communication. This has proved in various studies also [22,-25]. But in same study it is
noted that healthcare workers and doctors not give enough time to communicate how to use
antibiotics, this should be changed [26-28]. A number of related studies were reported [29-33]. Some
of the key studies on antibiotics resistance and related issues were reviewed [34-38].

Contrary to other studies [26-28] , in our study, the level of education and misuse of antibiotics do
not relate to each other significantly, as even respondents with higher education have a deficit of
basic antibiotics usage knowledge.

Conclusion :

Considering the rapid growth of antibiotic resistance in India and the related gross effects of
antibiotics resistance, the current study demonstrated important lacunae regarding antibiotic use in the
general public. There is lack knowledge and understanding regarding the safe use and consumption of
antibiotics. There is a need to establish effective multifaceted intervention to improve appropriate use
of antibiotics, which should include the following: 1) need To audit antibiotic prescription from
healthcare facility. 2) Effective public health education program using all media 3) Strategies need to
be employed to promote effective communication between healthcare workers, specifically
pharmacists, doctors, and the general public regarding safe and appropriate antibiotics usage.4) Need
to enforce the strict regulations on the sales and supply of antibiotics and to monitor all the sources
from which these are obtained.

Ethical approval and consent

Study was approved by the institutional review committee. A written consent was taken from all
respondent before participation in study, Participant confidentiality was assured by assigning each
respondent a unique a code number for the purpose of analysis only.

References:

1. World Health Organization (2007) The world health report 2007. A safer future: global public
health security in the 21st century. https://www.paho.org/en/documents/world-health-report-
2007-safer-future-global-public-health-security-21st-century-0

2. World Health Organization (2001) WHO Global Strategy for Containment of Antimicrobial
Resistance. https://www.who.int/drugresistance/WHO_Global_Strategy English.pdf

3. Costelloe C, Metcalfe C, Lovering A, Mant D, Hay AD (2010) Effect of antibiotic prescribing
in primary care on antimicrobial resistance in individual patients: systematic review and meta-
analysis. BMJ 340: c2096. doi: 10.1136/bmj.c2096 PMID: 20483949

4. Vaananen MH, Pietila K, Airaksinen M (2006) Self-medication with antibiotics—does it
really happen in Europe? Health policy 77: 166-171. PMID: 16095749

5. You JH, Yau B, Choi KC, Chau CT, Huang QR, et al. (2008) Public knowledge, attitudes and
behavior on antibiotic use: a telephone survey in Hong Kong. Infection 36: 153-157. doi:
10.1007/s15010-0077214-51PMID: 18231717.



https://www.paho.org/en/documents/world-health-report-2007-safer-future-global-public-health-security-21st-century-0
https://www.paho.org/en/documents/world-health-report-2007-safer-future-global-public-health-security-21st-century-0

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Davey P, Pagliari C, Hayes A (2002) The patient’s role in the spread and control of bacterial
resistance to antibiotics. ClinMicrobiol Infect 8: 43-68. PMID: 12427207

Franco BE, Altagracia Martinez M, Sanchez Rodriguez MA, Wertheimer Al (2009) The
determinants of the antibiotic resistance process. Infect Drug Resist 2: 1-11. PMID: 21694883
Hulscher ME, van der Meer JW, Grol RP (2010) Antibiotic use: how to improve it? Int J Med
Microbiol 300: 351-356. doi: 10.1016/j.ijmm.2010.04.003 PMID: 20434950

Purohit MR, Chandran S, Shah H, Diwan V, Tamhankar AJ, StalsbyLundborg C. Antibiotic
Resistance in an Indian Rural Community: A 'One-Health’ Observational Study on
Commensal Coliform from Humans, Animals, and Water. Int J Environ Res Public Health.
2017 Apr 6;14(4):386. doi: 10.3390/ijerph14040386. PMID: 28383517; PMCID:
PMC5409587.

Alvarez-Uria G, Zachariah S, Thomas D. High prescription of antimicrobials in a rural district
hospital in India. Pharm Pract (Granada). 2014 Apr;12(2):384. doi: 10.4321/s1886-
36552014000200003. Epub 2014 Mar 15. PMID: 25035714; PMCID: PMC4100948.

Ott E, Bange FC, Reichardt C, Graf K, Eckstein M, Schwab F, et al. Costs of nosocomial
pneumonia caused by methicillin-resistant Staphylococcus aureus. J Hosp Infect.
2010;76:300-3.

Raupach-Rosin H, Rilbsamen N, Szkopek S, Schmalz O, Karch A, Mikolajczyk R, Castell S.
Care for MRSA carriers in the outpatient sector: a survey among MRSA carriers and
physicians in two regions in Germany. BMC Infect Dis. 2016;16(1):184.

Kumar SG, Adithan C, Harish BN, Sujatha S, Roy G, Malini A. Antimicrobial resistance in
India: A review. J Nat SciBiol Med. 2013 Jul;4(2):286-91. doi: 10.4103/0976-9668.116970.
PMID: 24082718; PMCID: PMC3783766.

Tenover FC, McGowan JE Jr. Reasons for the emergence of antibiotic resistance. Am J Med
Sci. 1996 Jan;311(1):9-16. doi: 10.1097/00000441-199601000-00003. PMID: 8571988

van den Bogaard AE, Stobberingh EE. Antibiotic usage in animals: impact on bacterial
resistance and public health. Drugs. 1999 Oct;58(4):589-607. doi: 10.2165/00003495-
199958040-00002. PMID: 10551432,

Bell BG, Schellevis F, Stobberingh E, Goossens H, Pringle M. A systematic review and meta-
analysis of the effects of antibiotic consumption on antibiotic resistance. BMC Infect Dis
2014;14: 13.

Musher DM, Thorner AR. Community-acquired pneumonia. New Eng J Med 2014; 371:
1619-1628.

Bell BG, Schellevis F, Stobberingh E, Goossens H, Pringle M. A systematic review and meta-
analysis of the effects of antibiotic consumption on antibiotic resistance. BMC Infect Dis
2014;14: 13.

Al-Shibani N, Hamed A, Labban N, Al-Kattan R, Al-Otaibi H, Alfadda S. Knowledge,
attitude and practice of antibiotic use and misuse among adults in Riyadh, Saudi Arabia. Saudi
Med J. 2017 Oct;38(10):1038-1044. doi: 10.15537/smj.2017.10.19887. PMID: 28917069;
PMCID: PMC5694638.

Kardas P, Devine S, Golembesky A, Roberts C. A systematic review and meta-analysis of
misuse of antibiotic therapies in the community. Int J Antimicrob Agents. 2005;26(2):106-13.
Ventola CL. The antibiotic resistance crisis: part 1. causes and threats. P T. 2015
Apr;40(4):277-83. PMID: 25859123; PMCID: PMC4378521.



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Lee CR, Lee JH, Kang LW, Jeong BC, Lee SH. Educational effectiveness, target, and content
for prudent antibiotic use. Biomed Res Int. 2015;2015:214021. doi: 10.1155/2015/214021.
Epub 2015 Apr 5. PMID: 25945327; PMCID: PMC4402196.

Lee CR, Cho IH, Jeong BC, Lee SH. Strategies to minimize antibiotic resistance. Int J
Environ Res Public Health. 2013 Sep 12;10(9):4274-305. doi: 10.3390/ijerph10094274.
PMID: 24036486; PMCID: PMC3799537.

Effah CY, Amoah AN, Liu H, Agboyibor C, Miao L, Wang J, Wu Y. A population-base
survey on knowledge, attitude and awareness of the general public on antibiotic use and
resistance.Antimicrob Resist Infect Control. 2020 Jul 11;9(1):105. doi: 10.1186/s13756-020-
00768-9. PMID: 32653034; PMCID: PMC7353772.

Awad Al, Aboud EA. Knowledge, attitude and practice towards antibiotic use among the
public in Kuwait. PLoS  One. 2015 Feb 12;10(2):e0117910. doi:
10.1371/journal.pone.0117910. PMID: 25675405; PMCID: PMC4326422.

Ling Oh A, Hassali MA, Al-Haddad MS, Syed Sulaiman SA, Shafie AA, Awaisu A. Public
knowledge and attitudes towards antibiotic usage: a cross-sectional study among the general
public in the state of Penang, Malaysia. J Infect DevCtries. 2011 May 28;5(5):338-47. doi:
10.3855/jidc.1502. PMID: 216288009.

Barker, A., Brown, K., Ahsan, M. et al. Social determinants of antibiotic misuse: a qualitative
study of community members in Haryana, India. BMC Public Health 17,333 (2017).
https://doi.org/10.1186/s12889-017-4261-4.

Ahmed SA, Kumar A, Sethi P, Kapil A, Pandey RM, Wig N. Effectiveness of education and
antibiotic control programme at All India Institute of Medical Sciences, New Delhi. Natl Med
J India. 2018 Sep-Oct;31(5):262-267. doi: 10.4103/0970-258X.261176. PMID: 31267989.
Sontakke, Yogesh A., and R. R. Fulzele. “Cytogenetic Study on Genotoxicity of Antitumor-
Antibiotic Mitomycin C.” BIOMEDICAL RESEARCH-INDIA 20, no. 1 (April 2009): 40-44.
Walia, Inderdeep Singh, Rajiv. M. Borle, D. Mehendiratta, and Abhilasha O. Yadav.
“Microbiology and Antibiotic Sensitivity of Head and Neck Space Infections of Odontogenic
Origin.” JOURNAL OF MAXILLOFACIAL & ORAL SURGERY 13, no. 1 (March 2014):
16-21. https://doi.org/10.1007/s12663-012-0455-6.

Aghi, Taru, Sanjiv Choudhary, Shilpi Basak, and Adarshlata Singh. “Clinico-Bacteriological
Study of Pyoderma with Special Reference to Antibiotic Sensitivity in a Tertiary Care Rural
Hospital.” RESEARCH JOURNAL OF PHARMACEUTICAL BIOLOGICAL AND
CHEMICAL SCIENCES 6, no. 2 (April 2015): 1701-7.

Pradhan, Swetalina, Bhushan Madke, Poonam Kabra, and Adarsh Lata Singh. “Anti-
Inflammatory and Immunomodulatory Effects of Antibiotics and Their Use in Dermatology.”
INDIAN JOURNAL OF DERMATOLOGY 61, no. 5 (October 2016): 469-81.
https://doi.org/10.4103/0019-5154.190105.

Dahake, Prasanna T., Sudhindra M. Baliga, Vijay M. Kumbar, and Kishore G. Bhat.
“Cytotoxicity of Novel Polymeric Gel Matrix Triple Antibiotic Paste-an In Vitro Study.”
REGENERATIVE ENGINEERING AND TRANSLATIONAL MEDICINE, n.d.
https://doi.org/10.1007/s40883-020-00191-x.

Rana, Deeksha, and Suvarna Sande. “Study of Prevalence and Antimicrobial Susceptibility
Pattern of Enterococci Isolated from Clinically Relevant Samples with Special Reference to
High Level Aminoglycoside Resistance (HLAR) in a Rural Tertiary Care Hospital.”
JOURNAL OF EVOLUTION OF MEDICAL AND DENTAL SCIENCES-JEMDS 9, no. 34
(August 24, 2020): 2472-78. https://doi.org/10.14260/jemds/2020/537.



https://doi.org/10.1186/s12889-017-4261-4
https://doi.org/10.1007/s12663-012-0455-6
https://doi.org/10.4103/0019-5154.190105
https://doi.org/10.1007/s40883-020-00191-x
https://doi.org/10.14260/jemds/2020/537

35.

36.

37.

38.

Dangre, G., N. Tankhiwale, and A. Mudey. “Antimicrobial Resistance in Neonatal
Septicaemia: A Therapeutic Challenge to Pediatricians of Rural India.” INTERNATIONAL
JOURNAL OF INFECTIOUS DISEASES 16, no. 1 (June 2012): E412.
https://doi.org/10.1016/j.ijid.2012.05.564.

Mallick, S. K., S. Basak, and S. Bose. “Inducible Clindamycin Resistance in Staphylococcus
Aureus-A Therapeutic Challenge.” JOURNAL OF CLINICAL AND DIAGNOSTIC
RESEARCH 3, no. 3 (June 2009): 1513-18.

Raut, U., S. Rantai, P. Narang, D. S. Chauhan, M. Chahar, R. Narang, and D. K. Mendiratta.
“Comparison of the 3-(4,5-Dimethylthiazole-2-Y1)-2,5-Diphenyltetrazolium Bromide Tube
Method with the Conventional Method and Real-Time Polymerase Chain Reaction for the
Detection of Rifampicin Resistance in Mycobacterium Tuberculosis.” INDIAN JOURNAL
OF MEDICAL MICROBIOLOGY 30, no. 1 (March 2012): 81-84.
https://doi.org/10.4103/0255-0857.93047.

Sharma, S. K., J. Chaubey, B. K. Singh, R. Sharma, A. Mittel, and A. Sharma. “Drug
Resistance Patterns among Extra-Pulmonary Tuberculosis Cases in a Tertiary Care Centre in
North India.” INTERNATIONAL JOURNAL OF TUBERCULOSIS AND LUNG DISEASE
21, no. 10 (October 2017): 1112-17. https://doi.org/10.5588/ijtld.16.0939.


https://doi.org/10.1016/j.ijid.2012.05.564
https://doi.org/10.4103/0255-0857.93047
https://doi.org/10.5588/ijtld.16.0939

