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ABSTRACT

The widespread accessibility of antimicrobials transformed the path of olden times. Many infections beforehand not curable found treatment, for 
example, tuberculosis. Scientist, common people thought once that humankind has able conquered microbial diseases. Nonetheless, irrational and 
unnecessary use antimicrobials create resistant microbes throughout the universe. Moreover, the development new antimicrobials have slowed down, 
particularly for those diseases of developing countries who have very poor financial ability to pay the research overhead of the inventor. Thereafter, 
currently available antimicrobials antimicrobials are loosing their efficacy and spectrum everyday against resistant microbes. Subsequently, once 
those diseases were treatable with no antimicrobials or very low profile agents now need the higher form of antimicrobials even multiple agents. As 
such health care cost is increasing every day which is beyond the economic ability of common people of anywhere of the world. All these 10 developing 
countries very frequently were observed that overuse and irrational use of antimicrobials. Researchers of these developing countries opined that 
answer remains in continuing medical education for all health-related stakeholders and appropriate policy to stop irrational prescribing, and promote 
prudent and rational prescribing and use of medicine, including antimicrobials.
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INTRODUCTION

Antimicrobial drug resistance (AMDR) of common infecting pathogens 
is a developing international intimidate to auspicious aftermaths of 
management of common infections in both community and hospital set 
up [1-3]. Increasing microbial resistance to antimicrobials even for day-
to-day used medication for common infection became a domineering 
public health apprehension [3]. AMDR increases morbidity and 
mortality and correspondingly increases a great elevation financial 
liability to family and community or country [4,5]. Health systems, 
especially of low-income countries which are already struggling 
with chronic underfunding and weak institutional structures are 
particularly hit by AMDR [6]. Antibacterial drug development speed 
has much reduced, to effectively address the problems posed by AMDR, 
among significant bacterial pathogens, have been reported by a number 
medical societies and research group [7-15]. The situation is so bad that 
two leaders of both side of Atlantic the president of the United States, 
Barack Obama and the Prime Minister of the United Kingdom, David 
Cameron, and furthermore, the World Health Organization (WHO), in 
2014, promulgate to necessary body to formulate and develop new 
strategies to fight against AMDR [16].

Sir Alexander Fleming raised the apprehension concerning antibiotic 
overuse when he notified that the “public will demand [the drug and] 
… then will begin an era … of abuses” by 5 years of use of penicillin 
and as early as 1945 [17-19]. The overuse of antibiotics evidently 
pushes the progression of resistance [17,20]. Epidemiological research 
studies have confirmed a straightforward correlation among antibiotic 
consumption and the development and propagation of resistant bacteria 
strains [21]. The principal factors are irrational antibiotic prescribing 
(over, unnecessary [such as for viral infection] and incorrect prescribing 
[30-50% of cases]), wrong indication, wrong choice of medicine, wrong 
duration of therapy, and incomplete treatments and self-medication 
as well as inadequate infection control measures, especially in 
surgery and gynecological ward of any hospital to prevent spread of 
resistant bacteria both in the community and the hospital [17,22,23]. 
Furthermore, several studies reported that 30-60% of the antibiotics 

prescribed in intensive care units (ICUs) of modern countries such 
as the USA, the Netherland, and Australia, have been found to be 
superfluous, incorrect, or suboptimal [22,24-27]. The prescribing skill, 
attitude, and practice of medical doctors shows a fundamental play 
the lead role in the consumption of antimicrobials and is a prospective 
means for regulating and put away AMDR [6,28]. “Prescribing 
faults and prescription errors” are most important difficulties amid 
medication errors and very frequently observed in general practice and 
in the hospital [29]. “Rational prescriptions and use of medicines are 
governed by different aspects, such as lifestyles and habits, the culture 
of medicine use, the knowledge and culture of health care personnel 
and regulatory organizations’ supervision and policies” [30]. Factors 
that in fact control irrational prescribing can be divided into 4 general 
categories: “scientific knowledge, patient–physician relationship, 
availability of suitable medicine alternatives, and function of inspectoral 
organization” [30]. The WHO also recommends that the accessibility of 
impartial evidence considering antibiotic is a precondition for rational 
antibiotic utilization and prescribing [4]. Moreover, medical students 
very often opined that clinical pharmacology was incompetently and 
ineffectively provided during their clinical clerkship period [31-34]. 
In addition, “prescribing is one of the biggest steps up from being 
a student to practicing as a doctor” [34] and habitually they learn 
prescribing by copying their seniors. Although, the WHO and several 
research studies have advocated the concept P-drug long before for 
improving prescribing quality, but incorporation to medical curriculum 
throughout was not very adequately practiced [35-40].

METHODS

The countries selected from Asia and conveniently. The articles 
were chosen on basis of browsing in Google and Google Scholar the 
Keywords: antibiotics, use, prescribing resistance, and the country. 
Article furthermore chosen on the basis free download and utilizing 
Universiti Pertahanan Nasional Malaysia (National Defence University 
of Malaysia, Kem Sungai Besi, 57000 Kuala Lumpur, Malaysia) link. 
Thereafter, many efforts have been given to cover as much article can 
be downloaded free and later utilized to develop the manuscript.
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Antibiotic use, prescribing, and resistance in different developing 
countries
Kingdom of Saudi Arabia
One recent study in Saudi Arab of 2015 reported that 92% of the study 
participants thought that improper use of antimicrobials resulted 
in high escalation AMDR. Most of the physicians, nevertheless, were 
oblivious and uninformed of the precise nature resistance rates and 
patterns in their individual establishments. The same study also 
found that poor knowledge is the most important contributor to poor 
antimicrobial application and consumption. The study participants also 
opined that free access to antimicrobials in Saudi Arab and contemptible 
supervision quality regarding antibiotic use were other important 
determinants. Hence, this research highlights the burning necessity for 
carefully designed strategic policies to combat the knowledge loopholes 
and to develop the rational use of antimicrobials [41]. Another study 
conducted in Saudi Arab of 2016 revealed that 82% of respondents 
stated that AMDR is a global serious delinquent, and 78% also believed 
that such resistance trouble equally exists in Saudi Arab. Research 
participants’ attitudes regarding antimicrobials did not be at variance 
from corner to corner with their subjects or intensities of training. A 
good portion of study respondents thought that the amount of AMDR 
are almost equal in their hospitals as of other countries. Over 2/3 of 
the study respondents could categorize the most common resistant 
organisms of their hospital or in the community [42]. Another study 
of Saudi Arab of 2015 assesses and clarifies about physicians’ insights 
and awareness about antimicrobial observed that good knowledge 
and outlook of maximum study participants. General practitioners 
(GPs) give the impression to possess an imprecise acuity on problems 
concerning the choice of antimicrobials. The immense advantage of 
continuing education regarding antimicrobial use and prescribing were 
not effectively valued by all study clusters. Furthermore, there has been 
a disparity and inconsistency observed between the cohorts of the 
three study groups - GPs, resident physicians, and specialists. Hence, 
necessary educational interventions (EIs) were the need and measures 
can improve rational prescribing of antimicrobials [43].

Republic of India
One Indian study reported in 2016 that only 35.94% of medical 
doctors perceive remarkably self-confident about themselves about 
the best use of antimicrobials and the main stream of study population 
brush up their choice with a high-ranking teammate about of correct 
the selection of antimicrobials both for in- and out-patient of their 
hospital. Researchers pessimistically noticed that 84.37% of doctors in 
this study had under no circumstances received teaching–learning on 
antibiotics as part of the educational accomplishments in the individual 
department during the past year and 87.5% had not taken part in any 
course-work on antimicrobials during the past year. Most of the study 
participants opined that some antibiotics accessible in their hospital are 
of poor quality and less effective while only 4.69% differed. More than 
50% of physicians participated in the study make a clean breast about 
that they often struggle to select the accurate antimicrobials for clinical 
situations. Again, 43.75% of them while choosing right antimicrobials 
cogitate about the causative organism but rest 45.31% of think about 
on the availability of antimicrobials. Much of the study participants 
assumed that development of a local guideline would be more useful 
and promote more rational antibiotic use than the international one. 
Since of antibiotic possess diverse susceptibility pattern of microbes in 
different regions, but 10.94% recognize that guidelines are hurdle more 
than a help to clinical care, may be because guidelines create a boundary 
to some magnitude for the clinical judgment. Although a great majority 
of research participants approved that superfluous use of antibiotics 
impairs patients’ health, on the other hand, a small group of 9% did not 
perceive similarly. Participation in EIs must be emphasized to promote 
rational antimicrobial use [44]. Almost all the study participants’ 
interns told that virus is the contributory agent for common cold and 
cough. In addition, 87% and 78% of interns and residents, respectively, 
believed that antimicrobials are ineffective in such trivial illness. 
Nevertheless, 40% of residents replied that antimicrobials have a 

definite role in acute diarrhea which is in conflicting with evidence-
based medicine, as most of diarrhea caused by a virus. Once again 
similarly, most of the interns have wrong insight that antibiotics were 
effective in a sore throat. It is good to know that all the study groups are 
aware that indiscriminate use of the antibiotic will lead to resistance 
and medicine microbes are often very difficult to treat. Virtually, all 
medical background study participants contemplate that AMDR as a 
national problem of India. Hence, only 15% and 25% of interns and 
residents replied that they will start antibiotics for flu for themselves. 
This is essentially replicates that majority of these medical doctors of 
India will not prescribe antibiotic irrationally which is an auspicious 
finding to combat antibiotic resistance. Furthermore, 85% and 72% of 
residents and interns sense that the use of antibiotics will not expedite 
the convalescence and improvement of the common cold. All the study 
groups opined that they will complete the whole course of antibiotics 
even their symptoms subsided. Furthermore, 77-88% of the residents 
and interns thought that not to change antibiotic before whole treatment 
schedule completed but will change to a new antibiotic dose schedule 
if failed to cure after completion of the course [45]. Another Indian 
study revealed that 79.27% of the respondents agreed that random 
and imprudent use of antibiotics will block the success of treatment, 
augment adverse effects, development of bacterial resistance, amplified 
hospital stay and an added burden of medical overheads not only to 
the patient but also for community/country. The same study also found 
that majority (96.38%) of the participants believed agreed that AMDR 
was a domineering and a grave universal and national public health 
delinquent [46].

The People’s Republic of China
Prescribing one antibiotic and multiple incompatible antibiotics in viral 
infection was noticed in the treatment of 97% and 37% were spotted, 
respectively. The far majority (63%) patients with suspected bacterial 
infection received antibiotics, nonetheless with wrong choice, dose, 
duration, and formulation were detected. EIs and with high-quality 
training improves prescribing qualities toward the judicious use of 
antibiotics by enlightening their knowledge and attitude regarding 
antimicrobials [47]. It has been reported from rural China that medical 
doctors have high propensity to prescribe more expensive proprietary 
branded antibiotics, especially for insured patients to maximize their 
personal earnings and profits [48,49]. Coughs and diarrhea were 
regularly treated with antibiotics in China. Interestingly, antiviral 
medicines are also added in common cold. Several physicians trust that 
addition of antibiotic will enhance the recovery. Although they clearly 
know common cold is a viral disease and regularly self-limiting. The 
major cohort of physicians is acquainted with AMDR and its’ problem 
to treat microbial diseases. Pharmaceutical industries often offer the 
very handsome amount of financial incentives to prescribe antibiotic 
and physician receives profit splitting with pharmaceutical companies. 
Again, a foremost portion of a hospital’s revenue is generated antibiotic 
or any medicine sales. The national guideline in China regarding the 
practice of antibiotics prescribing is inadequate, incomplete, and not 
updated regularly [50]. In China, generalized linear regression analysis 
showed that clinicians who either worked in the internal medicine 
department, those particularly received and availed specialized training 
on antibiotic use and prescribing possess better knowledge level than 
those work in tertiary hospitals, secondary hospitals or primary health 
care facilities. Henceforth, Chinese medical doctors have inadequate 
knowledge regarding antimicrobials use, prescribing and resistance. 
Thereafter, like any other countries continuing medical education, 
especially regarding clinical pharmacology is effective to augment 
doctors’ knowledge, attitude, and practice. Subsequently, added EIs 
is the only answer for advancement knowledge about antimicrobials, 
especially for clinicians employed in primary health care settings [51].

Malaysia
One Malaysian study in 2015 reported that most of the Malaysian GPs 
possess a reasonable level of knowledge about the management of 
upper respiratory tract infections (URTIs) nonetheless a minor fraction 
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having an inadequate knowledge regarding URTIs and relevant rational 
prescribing [52]. Furthermore, 84.2% of studied GPs approved that 
furthermost URTIs are triggered by the virus. In addition, research 
participants GPs believe that antibiotic resistance is the major public 
health problem for their own country and globally [52]. Nevertheless, 
a statistically significant difference (p=0.042) was observed among 
the responses to the statement “most URTIs are caused by viruses” 
and GPs years of practice [52]. Interestingly, GPs who appropriately 
responded were relatively younger group than those answered 
wrongly. Faulty responder had been practicing for more than 30 years. 
Promisingly, most studied GPs (78.4%) informed that they did not 
prescribe antibiotics on demand by patients except medically required. 
Against such background of such positive findings, this research also 
found some disgraceful findings. On an average, 61.13% of research 
participants GPs possess erroneous knowledge on the consequence 
of antibiotic in treating URTIs [52]. A total of 6747 prescriptions were 
audited in Sarawak, Malaysia and stated that prescriptions for URTIs 
with antibiotics prescribed were 64.8% (95% confidence interval [CI] 
63.7%, 65.9%) [53]. Tonsillitis and Pharyngitis cases were prescribed 
97% and 95%, respectively, with antibiotics by the prescribers of 
Sarawak. The Sarawak study finally concluded that there was a very 
high rate of irrational antibiotic prescribing for URTIs [53]. Another 
study reported that medicines prescribed by Malaysian GPs for common 
were cold syrup (25.5%), antibiotics (18.5%), antipyretic/analgesics 
(14.8%), antihistamines (13.9%), cough lozenges (11.6%), combination 
of antihistamines and decongestants (9.7%), Vitamin C (2.7%), and 
other medications (3.7%). In addition, it was also revealed that 80% 
of the GPs prescribed antibiotics and this was more predominant and 
significantly higher in the rural settings (p=0.034) [54].

The Democratic Socialist Republic of Sri Lanka
One Sri Lankan study concluded that antibiotic prescribed practice for 
acute respiratory tract infections (ARTIs) was very often almost regular 
basis at Sri Lankan government hospitals. Physicians’ of those hospitals 
claimed that “patient demands, imprecise diagnosis, and fear of bacterial 
superinfection, as well as structural factors such as high patient volume 
and short visit times” were the principal cause of antibiotic prescribing. 
EIs aiming for prescribers, patients, and the public, in conjunction with 
systematic changes, are immediately desirable to develop and progress 
the rational and evidence-based prescription of antibiotics in such 
scarce resource backgrounds [55].

The Islamic Republic of Iran
One Iranian study evaluating 1506 cases of under 5 years ARTIs 
patients revealed that 75.9% (1143) were referred to urban or rural 
health care centers. Antibiotics were prescribed 62.6% (715) of ARTIs 
affected pediatric patients. Injection formulations were used for 13.1% 
(150) of patients. The frequency of receiving antibiotics and referral 
to health care centers were statistically significantly higher among 
urban pediatric cases than in rural cases (66.0% versus 57.7% p<0.05; 
43.4 versus 30.4%; p<0.001), respectively [56]. In addition, referral 
to private hospitals and clinics were statistically significantly higher 
in city patients than from countryside (43.4 versus 30.4%; p<0.001). 
Researchers’ also reported that 90% of children need medical and 
health care for respiratory infections were of viral etiology and has 
no advantage and role of antibiotic [56]. Fundamental of whys and 
wherefores for overuse of antibiotics regardless of the scientific 
opposition are various and differ from place to place. The poor 
knowledge level leads to the delusion of both patients and physicians 
about the effectiveness of antibiotics is the principal cause of irrational 
use of antimicrobials medicines. Moreover, peer pressure for antibiotics 
and doctors do not want to lose their earning by displeasing their 
patients. Research also reported that poor professional skill of medical 
doctors to differentiate between bacterial from viral diseases often 
promote excessive antimicrobial prescribing. Furthermore, the poor 
professional skill of medical doctors generates more apprehensions and 
physicians exaggeratedly vigilant regarding patients from complications 
of the diseases, hence, prescribe antibiotics in viral infections to 

protect their practice and earnings [56]. It has been reported that Azar 
Hospital, Golestan University of Medical Sciences 69% (220 cases of 
318 admitted patients) had received antibiotics in internal, infectious 
disease, and surgical wards and ICUs [57]. Same study and several other 
studies conveyed that irrational prescription of medicine including 
antimicrobials possibly will result in poor health status and enormous 
financial impact for any community or country [57-61]. Antimicrobials 

alone took the share 30-50% of all prescribed medicine in quite a lot of 
countries [58,62]. Research Center, Shiraz, Iran reported in Editorial in 
the most prestigious medical journal the Lancet that “antibiotics are an 
important front-line instrument in the fight against various infectious 
diseases. However, they are often used irrationally - meaning that their 
misuse, and the subsequent development of antibiotic resistance, is 
an important health-care issue worldwide” [63]. Another research 
conducted in surgical units of 6 teaching hospitals affiliated with 
Shiraz University of Medical Sciences, Iran showed that virtually all 
surgical patients received minimum one antibiotic as prophylaxis for 
any infection. Even though, this imitates the surgical specialist doctors’ 
cognizance about the value of antimicrobials to prevent and control 
surgical infections nevertheless this research results also demonstrated 
the overuse of antibiotics in Iran since in 98% of all surgical measures 
antibiotics were prescribed antimicrobials without any scientific 
evidence of infection and pertinent necessity [64]. Finally, the study 
concluded the overuse and inappropriate of antibiotics along with 
poor hospital management not only increases financial overheads for 
the family and community or country but also promote and progress 
to develop resistant microorganism [64]. Another research to ascertain 
antibiotics use patterns in ICUs of 5 hospitals in Tehran disclosed that 
the use of antibiotics was higher than expected, nonetheless, antibiotics 
consumption style was not similar from other countries. Expensive 
antibiotics such as vancomycin and carbapenems were prescribed much 
more than actual need give increase to in extra cost for patients, hospital 
and health care system. Researchers also noticed in these hospitals 
that there were almost no existence drug policy plan and program, 
or protocols, guidelines, formulary books, lack of continued medical 
education, lack of pharmacologist, or clinical pharmacologist and 
finally, no dependable monitoring and evaluation program of antibiotic 
use. These factors affect negatively antibiotic utilization patterns in 
ICUs and hospitals and escalated microbial resistance toward medicine 
and increase financial burden. Therefore, this delinquent should be 
resolved by promoting rational use of antibiotics in these ICUs and 
hospitals through necessary EIs [65]. One more Iranian study regarding 
antibiotic use neurosurgical procedures found that inconsistencies 
about antibiotic selection, duration, and start time of prophylaxis were 
observed between current administration and the American Society of 
Health-System Pharmacists (ASHP) guideline. The cost of prophylactic 
antibiotics use for neurosurgical interventions was 14 times greater 
than what it would have cost to administer prophylactic antibiotics 
adhering to the ASHP guideline. This study concluded that there is 
an essential need of EIs to promote and progress of the rational use 
of antibiotic and other medicine to prevent and reduce morbidly and 
mortality due to irrational use antibiotic and other medicine [66]. A 
systematic review suggested that generally there was an increase in 
AMDR in throughout the Iran. Researchers suggested that the need for 
effective surveillance program to prevent AMDR [67].

The Kingdom of Thailand
Antibiotics are among the most commanding and imperative 
medicines. Antimicrobials can save lives when prescribed, dispensed, 
and taken correctly, but its’ unnecessary and improper can be 
enormously injurious. Irrational use of antibiotics is particularly bad 
in Thailand, with 100 patients dying every day because overuse of 
antimicrobials generating AMDR, it is worse than all the European 
countries and many other parts of the planet. Antibiotic resistant 
microbial infections kill up to 38,000 Thai national annually. It has 
been claimed that over prescription and the prevalence of the drugs in 
food and the water supply generate resistant microbes. Drug System 
Monitoring Mechanism Development Centre reported that Thailand 
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had a troublingly from top to bottom casualty rate due to AMDR, but 
the problem was concealed because the reason of death was generally 
registered as somewhat else [68]. Another study revealed that 80.9% 
were prescribed antibiotics empirically at the preliminary phase 
for treatment of nosocomial infections. Ceftazidime and imipenem/
cilastatin or meropenem were also frequently used inappropriately 
almost 26% of cases. The research results recommended that 
overuse of certain antibiotics continue to be an unresolved problem. 
Proper monitoring and stringent control of the use of antibiotics are 
indispensable to promote and advancement rational use of medicine 
[69]. Poor antibiotic prescribing has been reported that at least 27 
years back from a study conducted in a University Hospital, Bangkok, 
Thailand. This study revealed that only 8.8% prescribing antimicrobials 
were completely based on science and rest 91.2% were irrational [70]. 
There was also noticed that tendency to prescribe of costly proprietary 
antibiotics, even cheaper and effective alternatives antimicrobials were 
available. Researchers calculated that the financial overhead increased 
around the US $40,000 each year on the medical wards alone for wrong 
and necessary prescribing antibiotics [70]. Finally, the study concluded 
that antimicrobial use in a university teaching hospital in Bangkok, 
Thailand, echoes a form head to foot quantity of mismanagement 
both medicine and public money. Thereafter, the urgent necessity 
for rationalization of antimicrobial use through EIs [70]. Another 
study from Thailand focused on specialized training and education 
for antimicrobials reported that an EIs and antibiotic management 
program constituted an operative and cost-saving stratagem to 
enhance and improve antibiotic utilization in a tertiary care hospital 
in Thailand. There was a statistically (p<0.001) significant reduction 
in the rate of antibiotic prescription, inappropriate antibiotic use, and 
sustained reduction in antibiotic use. Although considerable antibiotic 
misapplication persists in several areas that may be tough to control 
only through controlled access. Assessing and strengthening to ensure 
to follow local hospital and national guidelines through continued 
educational and advocacy program are of necessary [71]. Irrational 
antibiotic uses prompt and persuade to a variety of adverse outcomes 
which include superfluous revelation to antibiotics, insistent or on-
going infections, superinfection, and enhance overheads [72]. The 
incidence of irrational antibiotic use was 25% in a tertiary health care 
center, Thailand. Multivariate analysis both the surgery (adjusted odds 
ratio [OR], 2.0; 95% CI, 1.1-3.6; p=0.02) and obstetrics and gynecology 
(adjusted OR, 2.0; 95% CI, 1.1-4.1; p=0.03) unit revealed that were 
associated with irrational antibiotic use. However, discussion with an 
infectious diseases specialist before prescribing was found protective 
against irrational antibiotic use as adjusted OR has reduced (adjusted 
OR, 0.15; 95% CI, 0.03-0.65; p=0.01) [73]. Another study from rural 
Thailand found that 82% of all outpatients with influenza-like sickness 
were prescribed antibiotics. Interestingly access to a prompt influenza 
test outcome was associated with a significant decrease (73% versus 
87%, respectively, p=0.003) in antibiotic prescription and promote 
rational prescribing. The study finally concluded that wide accessibility 
user-friendly rapid influenza testing and expanded physician continued 
education diminishes the irrational antibiotic use, promote prudent 
use, and progress patient care [74].

The Republic of the Philippines
Antibiotics therapy are largely advantageous in treating susceptible 
bacterial infections, but such useful properties are counterbalanced 
by widespread and extensive irrational consumption [75]. The 
major importance of misuse of antimicrobials is the rapid advent of 
AMDR [76-78] and its’ consequent disease aftershock [74]. Irrational 
antibiotic use refers to inappropriate, imprudent and does not comply 
evidence-based medicine with respect to choosing the drug, dose, 
interval, duration in the light of appropriate clinical circumstances 
and/or financial contemplations [79]. The President of the Philippine 
Society of Microbiology and Infectious Diseases, told that in the 
Philippines 66% of antibiotics were sold without a prescription citing 
one reference [80,81]. Another study from the Philippine discovered 
that most the juvenile diseases are treated without accessing by a 

medical doctor. At least 50% of pediatric patients were consumed 
modern pharmaceuticals medicine both of over the counter (OTC) and 
prescription only without prior proper medical consultation. In the 
Philippines, symptomatic treatments were highly prevalent, especially 
of antidiarrheals and cough syrups. Moreover, all contraindicated 
antidiarrheals and around 50% of the anti-cough agents prescribed, 
utilized, and consumed in common pediatric diseases. The reason 
behind such irrational attitude was described that the medical doctors 
prescribe very often expensive proprietary medicine and harmful 
symptomatic treatment [82]. Globally, much of the antimicrobial 
medicines are retailed without a prescription or faux pas by health-
care professionals. In addition, non-prescription consumption of 
antimicrobial accounted for 19-100% outside of Northern Europe and 
North America. Non-prescription antimicrobials consumption raises 
several safety issues which include adverse drug reactions (ADRs) and 
concealing of primary reasons of infection. In many parts of the world, 
very often almost all antimicrobials are purchasable, OTC, without 
any graduate medical doctors’ prescription, including antitubercular 
medicine. Antimicrobial-resistant microbes are common in peoples, 
societies, and countries with everyday non-prescription use [83].

The Federal Democratic Republic of Nepal
One study in Nepal in 2006 conducted at the Manipal Teaching Hospital, 
Pokhara, Nepal found that 12.1% prescription contain a different type 
of antimicrobials [84]. Again, at least 40% of medicine were from the 
Essential Drug list of Nepal. Hence, this small Himalayan country has 
achieved good progress in rational antibiotic prescribing. The same 
study also similarly uttered that irrational medicine prescribing and 
consumption often lead to a reduction in quality of drug therapy, 
increased the risk of ADRs, AMDR, etc., [84]. 2 years later another study 
in the same hospital reported that antimicrobials also accounted for 
11.86% of the out-patient medication. It was also found that 37.09% and 
31.06% of the medicines prescribed were from the Essential drug list of 
Nepal and WHO Essential drug list, respectively. A very high percentage 
(97.92%) of the medicine was prescribed from the hospital drug list and 
47.75% of the drugs were from the Nepalese National Formulary [85]. 
Both the studies reported almost identical findings. One more study 
conducted in a tertiary teaching hospital in 2013 reported that 75.6% 
of working doctors demanded that they had adequate knowledge about 
the new antibiotics and their usage, although only 38% had attended 
an official training session on the newer antibiotics last year. Again, 
most of the study participants (88.9-95.6%) unquestionably opined 
to possess an acceptable level knowledge and to interpret about the 
laboratory studies related to infections. Nonetheless, about 84.4% 
were aware of the antibiotic policy in their hospitals. Almost all the 
study participant doctors (91-97.8%) claimed that they advised and 
explained the necessity to complete the whole course of antibiotics 
even their symptoms subsided. Nevertheless, 56.6% opined that they 
took special attention in guiding their patients about the correct use of 
antibiotics. Most of the participants answered that they had prescribed 
both branded as well as generic antibiotics. Nonetheless, 66.7% of 
participants believed antibiotics were largely overused. Nearby 37.8% 
of the study participants preached that AMDR exists and a problem of 
their hospital. A good number of the participants (45-88.9%) thought 
that they never overused antibiotics and always keep in their mind 
overall issue of resistance while prescribing antimicrobials. Moreover, 
91% of respondents thought that their antibiotic prescribing quality 
are up to the mark and just over (55.6%) of half them discuss and 
consult with other colleagues while prescribing antimicrobials. 
About 97.8% either strongly agreed or agreed that a prudent use of 
antibiotics is advocated to improve current scenario of AMDR. Only 
13.3% agreed that promotional activities of pharmaceutical industries 
had influenced and triggered high rate antibiotic prescriptions. 
Finally, this study concluded that rational use of medicine, especially 
antimicrobials are essential to control and prevent microbial resistance 
against antimicrobials and safeguard communities [86]. Another 
study conducted in primary health care settings in Western Nepal 
in 2012 reported that 57% of the total patients received at least 
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one antibiotic per prescription [87]. The WHO acclaims that it could 
be as high as 15-25% of the prescription may contain antibiotic 
in those countries where infectious diseases are predominant and 
widespread [88]. Henceforth, authors concluded that overuse of 
antibiotics are widespread in most of the studied primary health care 
settings and increases the possibility of microbial resistance [87]. 
Another study examined 4231 prescriptions in a teaching hospital of 
Western Nepal reported that 28.3% contain antibiotics [89]. This is 
also higher than the WHO standard [87]. Therefore, authors concluded 
regarding antibiotic prescribing that result does not specify that the 
prescription pattern was irrational prescribing and dispensing [89]. 
One more study appraises prescription pattern, and rational prescribing 
in the eastern part of Nepal found that an antibiotic was prescribed in 
364 patient encounters were 40.44%. Although prescriber often used 
generic name (45.18% [n=872]) and from national essential drug list 
(76.11% [n=1469]). Researchers felt that polypharmacy, overuse of 
antimicrobials increases the possibilities of more ADRs and resistances 
to microbes. Finally, the study recommended EIs to rectify and promote 
rational prescribing [90]. Another study again assessed the prescribing 
patterns of antibiotics in the Internal Medicine ward of a teaching 
hospital in Western Nepal reported that the most commonly prescribed 
antibiotics were ampicillin, amoxicillin, metronidazole, ciprofloxacin, 
and benzylpenicillin. Of 687 patients studied, 203 (29.55%) were 
prescribed antimicrobials. Patients who received antimicrobials 48.3% 
(98), 36.9% (75), 11.3% (23), 2.5% (5), and 1% (2) were prescribed 1, 
2, 3, 4, and 5 antibiotics patients, respectively. This study furthermore 
found that antibiotic resistance is a real threat to ensure treatment 
of infectious diseases in the Internal Medicine ward of Manipal 
Teaching Hospital, Nepal. Thereafter, researcher recommended for the 
formulation of hospital guideline of antibiotic use, stringent policy for 
implementation of the guideline, and an EIs program for doctors [91].

The People’s Republic of Bangladesh
One research study regarding prescription antibiotics for outpatients in 
Bangladesh conducted in three cities reported that on an average 50% 
contain antimicrobials. Males (61%) were receiving antimicrobials 
22% higher than female (39%) patients. Although 83% of prescriptions 
contain no documentary evidence of laboratory or clinical test for 
prescribing antimicrobials. It was also found that multiple antibiotics 
were prescribed in 25.44% of prescriptions. Nevertheless, 61.78% of 
patients recovered from illness and 38.22% of patients did not follow 
properly doctors’ advice. A total of 900 prescriptions were evaluated 
and found that cold and fever (34%), infections (42%), diarrhea (14%), 
gonorrhea (3.67%), and other diseases (5.67%) were the principal 
reasons to prescribe antimicrobials. This research finally concluded 
that indiscriminate use of antimicrobials promotes rapid spread of 
microbial resistance to antimicrobials. The study also appealed to the 
Bangladeshi medical doctors and other health professionals to be more 
proficient and cautious when prescribing antibiotic in any settings. 
Government of Bangladesh should initiate appropriate policies to 
promote judicious and prudent use of antimicrobials and continued EIs 
need uphold for all stakeholders for antimicrobial use and 
prescribing [92]. Another study reported from Bangladesh that 
communicable, transmissible and contagious diseases are most 
important health difficulties necessitating everyday use of 
antimicrobials. These microbial diseases very often diagnosed and 
treated empirically. Respiratory tract infection, urinary tract infection, 
enteric fever, wound infection is regularly treated empirically. Since 
laboratory investigations to document microbial sensitivity and to 
choose medicine either not available or extremely expensive. Most 
alarming thing is many infectious diseases do not respond to 
conventional antimicrobial agents [93]. It has been reported in editorial 
that antibiotics are one of the utmost frequently prescribed medicines. 
Antimicrobials are life-saving, but it is equivocally life-threatening. 
Antimicrobials saves life certainly when prescribed rationally, but 
irrational prescribing cause more impairment than conserve. Globally, 
irrational use of antimicrobials is practiced leading to emergence of 
resistant microbes, increase ADRs, and financial overhead. Very urgent 

work plan is needed to avert the existing condition of increasing 
microbial resistance. The best solution till date is the rational use of 
antimicrobials. All health care authorities need to be highly vigilant to 
promote and ensure rational use in every tire of health care settings [94]. 
Another study reported that antibiotics prescribing rates was found 
high, especially among extreme age groups [95]. Researchers explained 
that these age groups are, particularly vulnerable to infective 
diseases [96]. Researchers also have a suspicion that for pediatric 
patient of 0-15 years’ age peer pressure was a prime factor for very high 
rate (34.34%) of antibiotic prescribing. Researchers also revealed care 
that common people exclusively caregivers of young children believe 
that antibiotic is a panacea [95]. Another survey among physician also 
reported that significantly more doctors prescribe antibiotics in 
suspected infections (p<0.0001). Slightly, more than 44% of doctors 
prescribe antibiotics in cold and fever. A significant portion (31.9%, 
p<0.0001) of doctors on no occasion obtain any opinion about the 
prescribed antibiotic. Researchers also found that non-compliance 
(68.8%) is the central basis of AMDR in Bangladesh. A good number 
(26.7%, p<0.0001) of patients had a predetermined idea there is no 
need to follow doctors’ instruction. In addition, more than 50% of 
patients stop antimicrobials as soon as the symptoms start improving 
and reduced [97]. One more research studied prescribing trends in the 
outpatients of Sir Salimullah Medical College and Mitford Hospital, a 
tertiary care hospital, Dhaka Bangladesh. This research reported that 
there is an inclination headed for irrational prescribing, predominantly 
the over-prescribing of antibiotics and under-prescribing of generic 
drugs and from essential drug list. The study found that 48% (144) of 
prescription contain minimum one antibiotic. The most commonly 
prescribed antimicrobials were ciprofloxacin, metronidazole, 
amoxicillin, cefixime, and cefuroxime. Henceforth, researchers 
recommended that there is a serious requirement of effective EIs to 
promote and ensure rational prescribing and use of medicine [98]. One 
more study reported that no graduate pharmacist is employed in retail 
drugstores or public hospitals of Bangladesh except very few tertiary 
private hospitals. Although National Drug Policy 2005 of Bangladesh 
suggested that medicine dispensation and consumption should be 
under the supervision of qualified pharmacist in any health care 
settings. Furthermore, researchers demanded that pharmacists and 
proper pharmacy service can reduce medication errors and play vibrant 
role in promoting rational use of medicine [99]. Another study analyzed 
a total of 405 prescriptions of which 54% of child and 46% of adult 
prescriptions. This study detected that 54% of the prescription contain 
antimicrobials and concluded that irrational use of antimicrobials 
irrespective to the age of patients. As pediatric (66%) and adult (40%) 
both groups of were prescribed in very rate [100]. Henceforth, this also 
similarly contemplate that more than half of the expenditure for 
medicine were for antimicrobials [100-103]. In addition, another study 
reported that antibiotic was prescribed in 44% of audited prescription 
(n=1,496), more commonly for fever (36-40%) and common cold 
(26-34%) than for lower respiratory tract infection, including 
pneumonia (10-20%). The research concluded that polypharmacy and 
overuse/misuse of drugs, particularly antibiotics, should be avert to 
circumvent microbial resistance and to promote and progress rational 
prescribing. Researchers also recommend for reinforcement of 
regulatory measures [104]. Another Bangladeshi study conducted in 
the rural health centers of Dhaka and Chittagong found that 55.57% of 
the physicians prescribe antibiotics in suspected infection, whereas 
only 33.46% prescribe antibiotics in after confirmatory laboratory 
investigation [105]. Researchers explained that from head to foot 
escalation microbial resistance in Bangladesh were probably linked 
with excessive use and misuse antimicrobials [106]. Henceforth, this 
team also demanded categorically operational administrative 
monitoring to prevent microbial resistance scenario [105,106]. One 
more study conducted in one of the prime teaching hospitals among 
inpatients quantified that 500 out of 1563 patients were prescribed 
antibiotics (38%). Out of 500 prescriptions, 14% (68) prescriptions 
were found irrational use antimicrobials. Researchers furthermore 
demanded that level-headedly little quantity of irrational use of 
antimicrobials. Authors also claimed that this might not be the actual 
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depiction of the Bangladesh since their research was conducted in one 
of the best public teaching tertiary hospital situated in the capital 
city [107]. Another study detected that 64.28% isolates of Salmonella 
typhi were multidrug resistant. This study suggests that the clinical 
samples for culture and sensitivity were mostly resistant against 
nalidixic acid with all age groups of patients in three separate 
geographical areas with equal resistance outline. The high rate of multi-
drug resistance (MDR) is a real alarming and precarious issue regarding 
public health of Bangladesh [108]. A total of 233 Escherichia coli isolates 
obtained from 175 tap water samples were investigated and found that 
virtually 36% (n=84) were MDR and 26% (n=22) of these were positive 
for extended spectrum β-lactamase (ESBL) [108]. This is very alarming 
situation for country like Bangladesh as the domestic water supply is 
generally utilized as drinking water by common folks without any 
precautionary processing. Even though in Bangladesh, boiling of 
drinking water before consumption is repeatedly advised and in some 
occasion practiced by urban educated community. Hereafter, the 
incidence of MDR ESBL-producing pathogenic E. coli in domiciliary 
water supply in the capital city of Dhaka has imperative consequences 
for public health, especially for the city dwellers [109]. One more 
research conducted in Dhaka Medical College the oldest medical school 
in Bangladesh established during British Colonial period reported that 
33% of interviewed doctors prefer to combination antimicrobials 
instead single agent. The choice of medicine depends on the availability 
of hospital supply (68%), efficacy (61%), safety (51%), and cost (17%). 
The far majority (93%) prefer to prescribe in brand name [110]. 
Another research study revealed that most (50%) common diagnosis to 
prescribe antimicrobial are fever, respiratory, and urinary tract 
infection. About 70% of physicians point out diagnostic ambiguity and 
advent of resistance were the foremost reasons for upsurge in 
antimicrobial prescribing. Nearly 51.9% of prescribers preached that 
doctors prescribe antimicrobial more than the authentic requisite. 
Around two-third of year-V medical students responded appropriately 
on diverse concerns associated with antimicrobials and resistance. 
Antimicrobial and resistance received pintsize importance in 
pharmacology and microbiology written questions at both 
undergraduate (0.7-16.1%) and postgraduate (0.9-18.4%) level. Print 
(0.02-2.0%) and electronic media (0.0-0.6%) attaches insignificant 
importance on the AMDR. Antimicrobials and strategy to fight against 
microbial resistance were not at all talked in the official papers of health 
and allied science [111]. Another study long before commented that 
pharmacology teaching and assessment system in 5 year MBBS program 
neither reflect community need or course objectives [112]. Here it will 
be worth to mention that Bangladesh has an unique curriculum for 
throughout the country applicable for both public and private medical 
schools. In AMDR issue has so much it started appearing in several the 
daily newspaper. The Dhaka Tribune reported that “a lack of awareness 
among consumers and the callous attitude of a large section of 
physicians have turned many lifesaving antibiotic drugs into silent 
killers. Unlike in developed countries, Bangladesh does not have any 
strict regulations regarding OTC sales of antibiotic drugs, which, if in 
place, could have prevented people from purchasing antibiotics without 
prescriptions” [113]. Another newspaper reported that “the overuse 
and misuse of antibiotics are key factors contributing to antibiotic 
resistance, which eventually is causing a harmful impact on human 
health, health experts believed. Without doctor’s prescription, no one 
should take antibiotics as its rampant use may increase chances of 
many diseases in the human body, they told the meet the press on 
improving awareness and understanding of antibiotic resistance in the 
capital” [114]. Another newspaper additionally reported that “excessive 
use of antibiotics continues unabated posing an increased threat to 
public life. Common people on several occasions, especially those 
unaware of the use of life-saving drugs, randomly take the medicine 
sometimes on their own without consulting qualified physicians and 
sometimes at the advice of physicians mostly having an unholy alliance 
with drug manufacturers. About 80% of antibiotics available on the 
market is consumed by livestock. The ingredients of the medicines 
applied to livestock usually find their way to humans through meat, 
potentially risking their immunity system. Besides, all this may give rise 

to drug-resistant microbes, severely weakening the entire human fight 
against various fatal infections. In short, if the misuse of antibiotics is 
continued for long time, it may send back the humankind to the ages 
when village after village in different countries became depopulated 
due to fatal diseases caused by various microbes” [115]. The one of 
most powerful English newspaper of Bangladesh reported that 
antibiotic misuse reduces the sensitivity of the drugs against various 
diseases leaving people more vulnerable. Studies show that antibiotics 
such as cefpodoxime and ceftriaxone are used widely for treating 
Accident Research Institute (ARI), as azithromycin, amoxicillin, and 
ampicillin do not work effectively against ARI in Bangladesh. Similarly, 
the effectiveness of ciprofloxacin against cholera has been reduced to 
44% in 2009 from 93% in 1993. Stressing the need for the rational use 
of antibiotics, the experts said that forming national alliances and 
comprehensive strategy are important to stop microbial 
resistance” [116]. In addition, the same newspaper reported recently 
that “overusing antibiotics for illnesses that do not require such 
medication has been on the increase in Bangladesh, indicates recent 
International Centre for Diarrhoeal Disease Research, Bangladesh, B 
studies. A recent study that examined the use of antibiotics by children 
under 2 years of age in Dhaka has shown that each child has taken over 
10 antibiotic courses per year on average - an alarmingly high rate 
compared to global standards” [117].

CONCLUSION

Irrational and excessive of antimicrobials exits all these 10 developing 
countries. The resistance pattern is quite alarming as there are often 
observed multiple drug-resistant microbes. Researchers from India 
highly recommended that “patients, as well as health care professionals, 
have a major role to play in attaining rational antibiotic use. Antibiotic 
awareness campaigns and patient counseling should promote specific 
messages to public members from the high-risk groups, to fill up the 
knowledge and attitude gaps” [118]. Henceforth, it was revealed 
that “education of the prescriber is the cornerstone of any successful 
antibiotic stewardship program, and teaching of guidelines and clinical 
pathways will aid in improving antimicrobial prescribing behavior to 
a large extent” [119]. Thereafter, the current review equally supports 
all these countries research recommendation that EIs as a form 
continued medical education not only for graduate doctors but also 
for all stakeholders to prevent and protect from the threat of most 
powerful and intelligent microbes and to safeguard our community. 
Medical doctors remain in the central point for all the shareholders and 
partner of health, especially of prescribing and utilization of medicine. 
Afterward, it will be much better to produce highly professional and 
committed medical doctor to start EIs in early days of the medical 
school [31-33, 120-124]. Nonetheless, medical educationist must 
need remember not to increase stress among the undergraduate 
medical students as there are already of much academic load and 
stress [125-132]. It is as well recommended to promote rigorous 
and stern regulatory measures and long-term policy for overuse and 
irrational use of antimicrobials.
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