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Abstract

Objective: The purpose of this cross-sectional study conducted in di-
fferent private and public sector hospitals of the major cities of Nepal
and Pakistan was to compare and evaluate the antibiotic prescribing
patterns.

Methods: The data was collected based on prescriptions received
from different hospitals of Lahore, Pakistan and Kathmandu, Nepal
without much interaction with the patients.

Results: Out of a total of 272 patients, 111 (40.8%) patients from
Nepal and 161 (59.19%) patients from Pakistan were prescribed with
447 antibiotics. In both countries, out of total antibiotics prescribed,
42.30% were 3'd generation cephalosporins. Also, in Pakistan and
Nepal, out of all the indications, 49.2% of the antibiotics were given
as medical prophylaxis.

Conclusion: In Pakistan, the antimicrobial prescription rate is com-
paratively 7.2% higher than Nepal, and in both countries, there is a
need of proper implementation of antibiotic prescribing guidelines
for the prescription and the administration of antibiotics as medical
prophylaxis.
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Introduction

Introduction of antibiotics in modern medicine is
regarded as the ‘wonder’. Various infectious disea-
ses such as syphilis, gonorrhea, leprosy, tuberculo-
sis, etc. used to be epidemic and killed millions of
people worldwide and the powerful impact of the-
se antibiotics sparked a revolution in the discovery
of new drugs [1]. Besides the use of antibiotics these
days, antimicrobial resistance is the main drawback,
and this is regarded as the alarming problem cu-
rrently, which is to be addressed properly. Flawed
assumptions, faulty practices, antibiotic consump-
tions, and somehow contribution of self-medication
made inevitable increment of drug resistance much
sooner, rather than later. Irrational and inappropria-
te use of antimicrobials is by far the biggest driver of
drug resistance. This includes overuse, underuse and
misuse of antibiotics [1]. The key strategy to control
antibacterial resistance is the appropriate use of the
antibiotics and identification of major problems in
antibiotics prescription especially in primary health
care facilities where most patients receive medical
care [2].

The cross country variations study in Europe
and Canada shows that the socioeconomic factors
mostly affect antibiotics prescription and its use
across countries [3, 4]. It is also noted that envi-
ronmental factors also have a role to play in the
way how medicines/antibiotics are used in the po-
pulation [5]. The rapid environmental change and
weather-related change due to its geographical
location are associated with a change in bacterial
strains resulting in bacterial resistance towards an-
tibiotics [6].

Many Low and Middle-Income Countries (LMICs)
have questionable access to essential medicines.
The data from LMICs is often weak, fragmented,
and requires collation [7]. In a developing country
such as Nepal and Pakistan, where there is exces-
sive use of antibiotics, there is an increased risk of
antibiotic resistance to the microbes causing va-
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rious community and hospital-acquired infection.
The high prevalence of antimicrobial resistance
was observed against certain common bacterial
clinical isolates (Staphylococcus aureus, E. coli) for
the commonly used antibiotics like amoxicillin, co-
trimoxazole, fluoroguinolones and third-generation
cephalosporins in Nepal and Pakistan [8, 9]. There
must be proper follow of standard guidelines, and
the prescriber should have proper knowledge of the
biology of microbes. Besides, consumers should be
properly educated about the regimen of antibiotics
and self-consuming of the antibiotics should be dis-
couraged and prevented.

The main purpose of our study is to compare the
antibiotic prescription pattern in developing coun-
tries of Pakistan and Nepal, analyze the variation in
prescription.

Methods

Study Centre
This cross-sectional study was conducted in diffe-
rent private and public sector hospitals of major
cities of Nepal and Pakistan which include Lahore
and Kathmandu.

Approval

For the smooth and efficient study of the infection
of various diseased conditions in those hospitals,
we took the formal approval letter from the Pun-
jab university college of pharmacy and were sent
to the respective hospital and we started a collec-
tion of the prescription. Those hospitals compri-
se of 25 beds to 225 beds. For the collection of
prescription from the respective hospital, we went
to that hospital and showed the letter of approval
to the head of the pharmacy of those hospitals,
and after taking the permission, we observe the
prescription and then the findings were filled in
the proforma.
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Study duration

The data was collected from both countries simul-
taneously during the duration 15t November 2017
to 315t January 2018.

Study population

We observed the prescription of all the hospita-
lized patient in the surgical ward, post-operation
ward, intensive care unit, general ward, angiogra-
phy ward in Pakistan and as well as the emergency
ward & outpatient of that hospital in Nepal.

We filled the table by evaluating the prescrip-
tion of individual patients those who were prescri-
bed antimicrobials agents which were registered
in the record of that respective hospitals. These
evaluations were performed during 12 weeks bet-
ween November 2017 to January 2018, in Pakistan
during November and December 2017 of the di-
fferent ward of hospitals mentioned above. Simi-
larly, from Nepal, we allocate the different health
care personnel of different hospital to send the
picture of the prescription of their hospitals, and
the required data were observed and collected.

The following patient’s information was recor-
ded: sex, surgical procedure, ward name, hospital
admission date, length of hospital stay, cathete-
rization procedure (Urinary, peripheral, central,
other, none) and intubation (ETI, NGT, others
specify none), patient factor (immunosuppres-
sant, neutropenia, HIV), culture order/report (no,
yes/specify time) if yes than culture sample type
and causative agent was specified in case of ward
patients and patients with current antimicrobial
therapy including antibiotics, antifungal, antiviral,
anticancer, antiprotozoal. We recorded the main
diagnosis, name of the antimicrobial prescribed
(dose, duration, route of administration, the rea-
son behind prescribing) and its indications either
according to the guidelines or not and the catego-
rization of antimicrobial agent used according to
WHO. We also record whether the drug was used
for the prophylaxis (medical/surgical) or infection
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(hospital-acquired/community-acquired) purpose.
The prescription was determined whether the
treatment is empirical (when the causative agent
is unknown) or targeted (in case of known bac
terial infection). Furthermore, all prescription was
checked whether the treatment is a targeted basis
or empirical basis.

Results

A total of two hundred and seventy-two (272) am-
bulatory and admitted patients prescription were
included in this study from the various govern-
ment and private hospitals of Nepal and Pakistan,
out of which one hundred and eleven (111) were
from Nepal and one hundred and sixty-one (161)
from Pakistan who has prescribed four hundred
and forty-seven (447) antimicrobial agents. Out
of 272 patients, one hundred and twenty (120)
[41 from Nepal and 79 from Pakistan], female pa-
tients were prescribed (43.1%) (197) of total anti-
microbial agent’s [33.6% from Nepal and 50.6%
from pakistan], while two hundred and fifty (250)
(54.7%) of total antimicrobial agents were pres-
cribed for (152) one hundred and fifty-two male
patients [70 from Nepal and 82 from Pakistan] as
shown in Figure 1.

/Figure 1: Total antimicrobial agent prescribed to\

male and female patients.
Gender Wise Antibiotic Use
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This study illustrates us that out of the total an-
timicrobial agent prescribed contains; 42.30% 3
generation cephalosporin  (198/447), (69/173 in
Nepal and 129/274 in Pakistan), 16.11% penicillins
(72/447) [31/173 in Nepal and 41/274 in Pakistan),
11.63% antiprotozoal (52/447) (16/173 in Nepal and
36/274 in Pakistan), 7.83% quinolones (35/447)
[11/173 in Nepal and 24/274 in Pakistan], 4.92%
macrolides (22/447) [15/173 in Nepal and 7/274 in
Pakistan], 4.70% aminoglycosides (21/447) [9/173
in Nepal and 12/274 in Pakistan], 2.24% carbape-
nem (10/447) [1/173 in Nepal and 9/274 in Pakis-
tan], 1.79% 2"d generation cephalosporins (8/447)
[3/173 in Nepal and 5/274 in Pakistan], 1.34% te-
tracycline (6/447) [5/173 in Nepal and 1/274 in Pa-
kistan], 1.12% anti-tubercular drug (5/447) [4/173
in Nepal and1/274 in Pakistan], 0.89% antifungal,
antihelmenthics and vancomycin (4/447) [4/173 an-
tihelmenthics and 3/173 antifungal in Nepal and
17274 antihelmenthics and 4/274 vancomycin in
Pakistan respectively) and 0.45% of 4th generation
cephalosporins,sulfonamides and linezolide (2/447)
[1/173 and 1/274 4th generation cephalosporins and
sulfonamides in both countries and 2/274 linezolides
in Pakistan only] were prescribed for 272 patients in
both nations for treating antimicrobial infections as
shown in Table 1.

The indications in which antimicrobials were pres-
cribed were mainly in medical prophylaxis 49.2%
(220/447) [60.1% (104/173) in Nepal and 42.3%
(116/274) in Pakistan] followed by surigcal pro-
phylaxis 20.6% (92/447) [1.2% (2/173) in Nepal and
32.8% (90/274) in Pakistan] and respiratory tract
infections 13.4% (60/447) [19.7% (34/73) in Nepal
and 9.5% (26/274) in Pakistan] as shown in Table
2. Table 3 illustrates that the among the 3rd gene-
ration cephalosporins, ceftriaxone was the mostly
used antibiotic 30.6% (140/447) [22.5% (39/173) in
Nepal and 36.9% (101/274) in Pakistan] followed by
metronidazole 11.4% (52/447)[9.2% (16/173) in Ne-
pal and 13.1% (36/274) in Pakistan] and, amoxicillin
and clavulanic acid 7.7% (35/447) [6.9% (12/1733)
in Nepal and 8.4% (23/274) in Pakistan]. Table 4
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Table 1. Antimicrobial agents prescribed.

. Nepal Pakistan Total
Antibiotics
n % n % n %
Penicillin 31 179 41 149 72 16.11
Carbapenem 1 0.5 9 32 10 224
Macrolides 15 8.6 7 2.5 22 497

2nd Generation

Cephalosporins 3 17 > 18 g | 1=
gjpﬁ:ﬂ)ig"é'ﬁ:s 69 39.8 129 47 198 44.30
th :
gepﬁ:{:}irsg'r‘i’:s 1 05 1 036 2 045
Quinolones 1 6.3 24 875 35 783
Sulfonamides 1 0.5 1 036 2 045
Aminoglycosides 9 52 12 43 21 470
Anti. TB 4 23 1 036 5 112
Tetracycline 5 2.8 1 036 6 134
Antifungal 3 1.7 1 036 4 0.89
Anthelminthic 4 2.3 0 0 4 089
Antiprotozoal 16 92 36 131 52 1163
Linezolid 0 0 2 0.7 2 045
Vancomycin 0 0 4 145 4 0.89
Total 173 100 274 100 447 100

Table 2. Indications of antimicrobial agents pres-

cribed.
. Nepal Pakistan Total
Indication
n % n % n %
GIT 17 9.8 5 1.8 22 49
Medicall ™ 104 601 116 423 220 492
prophylaxis
Others 2 1.2 6 2.2 8 1.8
Respiratory 34 197 26 95 60 134

Skin and soft

tissue infection 8 46| 29

10,6 37 83

Surgical

. 2 1.2 90 328 92 206
Prophylaxis
Urinary 6 3.5 2 0.7 8 1.8
Total 173 100 274 100 447 100
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Table 3. Distribution of antimicrobial agents.

Antibiotics Nepal Pakistan Total
generic names n % n % n %
Amoxicillin 6 3.5 0 0 6 1.3
Amoxicillin + 2 69 23 84 35 77
Clavulanic acid
Ampicillin 0 0 13 47 13 28
Cloxacillin 6 3.5 0 0 6 1.3

Piperacillin Na +

Tazobactam Na 3 7 ! 04 4 09

Meropenem 1 0.6 8 2.9 9 2.0
Azithromycin 15 8.7 7 26 22 438
Cefuroxime 3 1.7 5 1.8 8 1.8
Cefixime 3 1.7 3 1.1 6 1.3
Cefoperazone 0 0 20 73 20 44
gjgapc‘i;anﬁo”e T 0 0 4 15 4 08
Cefotaxime 12 69 0 0 12 26
Cefpodoxime 13 75 0 0 13 28
Ceftriaxone 39 225 101 369 140 306
Ciprofloxacin 8 46 15 55 23 50
Moxifloxacin 1 0.6 7 2.6 8 1.8
Amikacin 0 0 5 1.8 5 1.1

Gentamicin 5 2.9 6 2.2 11 2.4
Clindamycin 4 2.3 0 0 4 0.9
Doxycycline 5 29 1 0.4 6 1.3
Metronidazole 16 92 36 131 52 114
Vancomycin 0 0 4 1.5 4 0.9
Other

antimicrobial 21 126 15 57 36 6.6
agents

Total 173 100 274 100 447 100

Table 4. Antimicrobial agents prescribed according
to EDL of WHO.

Nepal Pakistan Total
WHO LIST
% n % n %
Key Access Group 57 33.0 87 31.8 144 30.6
Combined
groupKey access 79 457 135 49.2 214 464

and watch group)

Watch group 2 1.2 N 40 13 28
Reserved group 1 0.6 3 1.1 4 0.9
Not available 34 197 38 139 72 1538
Total 173 100 274 100 447 100
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Discussion

To analyze and compare the pattern and irratio-
nal prescribing rate of antibiotics between Pakistan
and Nepal, this comparative study was conducted
on a small scale in different hospitals of the major
cities of Pakistan and Nepal [10]. The data was co-
llected from the prescriptions of 272 ambulatories
and admitted patients who were prescribed with
447 antibiotics. The number of antimicrobials pres-
cribed to them is tabulated and categorized based
on classes, generations, and indications for which
antibiotics were prescribed. Also, the prescribed an-
tibiotics are divided into three groups of Access,
watch, and reserve according to the WHO Model
List of Essential Medicines (EML). In a study done in
Nepal, the data depicts that female patients which
were found to be treated with antibiotics were less
in number (29.4%) as compared to male patients
(70.6%) [11]. In Pakistan, a study about self-medi-
cation suggests the 80% males and 20% female
involve in self-medication and among the universi-
ty students in this category, almost 76% of them
were using antibiotics [12]. In a study on prescribing
and dispensing patterns of antibiotics in pharmacies
done in Islamabad and Rawalpindi among 386 res-
pondents, 67.9% were males, and 32.1% were fe-
males. While the data from Pakistan showed 50.8%
female and 49.2% male [13]. In our study, third-
generation cephalosporin’s are found to be used
mostly (42.3%). The same pattern found in a study
from Spain which also reveals the high use of 3rd
generation cephalosporin. The extensive use of 3™
generations cephalosporin causes the emergence
of extended-spectrum beta-lactamase enzymes in
bacteria those also lead to making antibiotic therapy
ineffective [14]. After cephalosporin, penicillin and
quinolones are the most commonly used drugs are
shown in the same literature. Same observations
are obtained in our study as well. These all drugs
including carbapenem and meropenem are used
to treat high-risk bacterial infections such as noso-
comial, ventilator-associated pneumonia and multi-
drug-resistant microbes causing infections, bloods-
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tream infections etc. [15, 16]. For the selection of
cost-effective, efficient reliable and more beneficial
drugs WHO model essential medicines list provides
a framework in health care organizations. In our
study use of this list, drugs are found to be satis-
factory in Pakistan, access to the public for these
drugs are made easy by government hospitals and
hospital medicines available for free of cost [17]. In
national essential medicine of Nepal consists 250
medicine 75 of them are available in lower or pri-
mary health care centers some of them are available
for free of cost [18, 19]. In our cross-sectional study
majority of antibiotics were found to be prescribed
for medical prophylaxis, surgical prophylaxis or no
provisional diagnosis on prescriptions were made,
this trend was found in Pakistan and Nepal whe-
reas literature after studies suggest no significant
improvement for prevention of infection by using
antibiotic for prophylactic purpose as article con-
cluded that there is no meaningful improvement on
pancreatitis in a study done in Nepal for prophylac
tic use metronidazole and ciprofloxacin [20, 21]. In a
randomized study in Finland on the prophylactic use
of antibiotics for lactobacillus GG associated diarr-
hea and respiratory infection is found to be effective
when this study relies on the proper diagnosis with
the or screening for the causative agent but in our
study, we did not found and trend of culture before
prescribing antibiotic [22]. The problem of prescri-
bing antibiotics is not only the problems of Pakistan
and Nepal this is also found in India and other our
neighbor countries and study made conclusion this
may lead to the development of antibiotic resistan-
ce, so the trend of prescribing multiple antibiotics
based on assumption and prediction is very dange-
rous [23]. In different kinds of literature on the study
of prophylactic use of antibiotic, the single use of
antibiotics for prevention and minimization of the
risk of infections is suggested, but multiple uses are
not good effective in view of cost and efficacy [24].
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Conclusion

This study has documented comparative prescrip-
tions of antimicrobials to ambulatory and admitted
patients of different hospitals of Pakistan and Nepal.
Nearly equal numbers of prescriptions were collec-
ted from both countries for a cross-sectional study.
The study suggests that the rate of antimicrobial
prescription in Pakistan is 7.2% higher compara-
tively as compared to Nepal. The rate of antimi-
crobial prescription to female patients in Nepal is
much lower as compared to male patients while in
Pakistan almost equal trend is observed for both
genders. Moreover, the data also shows that 3rd
generation cephalosporins were the most pres-
cribed antimicrobial in both countries. Mix group
(Access and watch group) was prescribed most of
the times. Also, in both countries, the majority of
antibiotics are prescribed for prophylaxis purpose
without provisional diagnosis and confirmation of
the presence of causative agents to which those
antibiotics are prescribed. We would like to recom-
mend that antibiotics should be generally prescribed
based on antimicrobial susceptibility investigations
in laboratories of private and government hospitals
of both countries. The prescribing of multiple anti-
biotics for prophylaxis purpose is not recommended
and should be only used in confirmed infection by
culture. The implementation of prudent antibiotic
practices should be based on guidelines prepared
by health or academic authorities, also periodic tra-
ining and awareness programs of prudent use of
antibiotics by a health professional are highly ne-
cessary for each country.
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