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Abstract

Background: Poor availability and unaffordability of key access antibiotics may increase antimicrobial resistance in
the community by promoting inappropriate antibiotic selection and abridged therapy compliance.

Objective: To check the prices, availability, and affordability of the World Health Organization (WHO) key access anti-
biotics in private sector pharmacies of Lahore, Pakistan.

Methodology: A survey of WHO key access antibiotics from WHO essential medicine list 2017 was conducted in pri-
vate sector pharmacies of 4 different regions of Lahore employing adapted WHO/HAI methodology. The comparison
of prices and availability between originator brands (OB) and lowest price generics (LPG) were conducted followed
by the effect of medicine price differences on patient’s affordability. The data were analyzed using a preprogrammed
WHO Microsoft excel workbook.

Results: The mean availability of OB products was 45.20% and the availability of LPGs was 40.40%. The OBs of co-
amoxiclav, clarithromycin and metronidazole and LPGs of azithromycin and ciprofloxacin were easily available (100%)
in all private sector pharmacies. Whereas, antibiotics like chloramphenicol, cloxacillin, nitrofurantoin, spectinomycin,
and cefazolin were totally unavailable in all the surveyed pharmacies. The OBs and LPGs with high MPRs were ceftriax-
one (0OB; 15.31, LPG; 6.38) and ciprofloxacin (OB; 12.42, LPG; 5.77). The median of brand premium obtained was 38.7%,
which varied between the lowest brand premium of 3.97% for metronidazole and highest for ceftriaxone i.e. 140%.
The cost of standard treatment was 0.5 day’s wage (median) if using OB and 0.4 day’'s wage (median) for LPG, for a
lowest paid unskilled government worker. Treatment with OB and LPG was unaffordable for ciprofloxacin (OB; 2.4,
LPG; 1.1) & cefotaxime (OB; 12.7, LPG; 8.1).

Conclusion: There is dire need to properly implement price control policies to better regulate fragile antibiotic sup-
ply system so that the availability of both OB and LPG of key access antibiotics should be increased. The prices could
be reduced by improving purchasing efficiency, excluding taxes and regulating mark-ups. This could increase the
affordability of patients to complete their antibiotic therapy with subsequent reduction in antimicrobial resistance.
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Background

Medicines constitute the major expenditure of house-

hold budget in the developing countries. Medicine
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behind the medicine price mechanisms as they define
the affordability for patients [2]. Owing to higher medi-
cine prices, it becomes unaffordable for the people liv-
ing in the low-income countries to buy medicines out
of their pockets [3], which compelled them to skip their
medical treatment—leading to increase rate of morbid-
ity and mortality [4]. Since, majority of the health care
expenses, including the cost of medicines, are covered by
the out-of-pocket expenses, the higher medicines prices
majorly contribute in pushing people towards poverty.
In this epoch of growing infectious diseases, where a siz-
able portion of the burden is shared by LMICs, we are
totally dependent on antibiotics for the treatment of sev-
eral life-threatening infectious diseases [5]. Howbeit an
incomplete treatment with an antibiotic, due to any rea-
son, can lead to the development of antimicrobial resist-
ance (AMR) [6]. AMR is now international concern [7, 8].
Concurrently, with the growing level of AMR to first-line
antibiotics, the second or third line choice of antibiot-
ics become more costlier, which are often unaffordable
to many in low and middle-income countries (LMICs)
[9]. WHO recognized the gap in 1977, and published its
first essential medicine list (EML) that revolutionized the
public health practices [10]. The EML also highlighted
the need and concernment of some medicines over the
others and the issues related to their unavailability to the
people in developing countries. Since then, the EML has
increased in size and has become an evidence-based pro-
cess, covering efficacy, safety and cost-effectiveness [10].

According to WHO, the availability of EML drugs
in LMICs is only 35% in the public sector facilities and
66% in the private sector, where people in low-income
countries spend 20-60% on health, while in the devel-
oped countries the spending is 18% [11]. In Pakistan, the
situation is more or less same probably due to recurrent
deficiency and unavailability of essential medicines in
government health facilities [11]. Thus, among other rea-
sons, the non-availability of medicines and even doctors
in the government health facilities, compel the patient,
almost 67%, to consult private physicians or a private
pharmacy, almost 3 times more often from a private
pharmacy rather than from a basic unit or rural health
center [12].

In 2017, WHO has divided the EML into Access, Watch
and Reserve (AWaRe) groups as an antimicrobial stew-
ardship strategy to fight against AMR [13]. This was the
commitment asked by the WHO from the member coun-
tries regarding the availability, affordability and quality
of these antibiotics. Twenty-nine different medicines are
included in the access group, out of which, 7 antibiotics,
including cefixime, ceftriaxone, cefotaxime, piperacillin
and tazobactam, and additionally, azithromycin, cipro-
floxacin, clarithromycin and vancomycin are also shared
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with Watch group. The latter medicines are the ones with
higher potential of developing antimicrobial resistance
and are regarded as critically important medicines for the
human use — altogether shared as ACCESS medicines,
thus are priority medicines with regards to the availabil-
ity, affordability and quality [14]. This list acts as a model
list and the member countries are expected to make up a
similar list, termed as a National Essential Medicines List
based on the similar rationale and guidelines, keeping in
view the pharmaceutical needs of their own population.
Likewise, Pakistan has its NEML updated in 2018 which
differ from WHO-EML for only a few molecules [15].

Moreover, in Pakistan, the flaccid implementation of
dispensing controls, such as dispensing of prescription
only medicines (PoM) strictly on presenting legitimate
prescription, may further complicate the status of the
poor availability and affordability of essential medicines
[16, 17]. A free access to Watch and Reserve medicine
can lead to over use or misuse of medicines. The situa-
tion further becomes arduous by unregulated market-
ing, placing high prescribing pressures on relatively high
cost medicines and restricting use of other medicines.
It is also important to understand that the WHO mem-
ber states commitment to the Universal Health coverage
more likely to promote the availability and access to the
essential medicines. Certain national legislative support
is also present with respect to the shortages of medicines.
According to The Drug Act 1976, no pharmaceutical
manufacturer should involve in shortages of drugs with-
out prior approval of the Drug Regulatory Authority of
Pakistan (DRAP) [18].

The objective of our study was to investigate the prices,
availability and affordability of key access antibiotics
from WHO essential medicine list at private pharmacies
located in different regions of Lahore, Pakistan.

Methodology

Study design and center

A cross-sectional survey was conducted by enrolling
16 private sector pharmacies from 4 different regions
of Lahore, Pakistan. The study followed a customized
WHO/HAI methodology by consulting manual on
“Measuring medicine prices, availability, affordability
and price components” [19]. The WHO/HAI method-
ology requires the survey region to be divided into six
areas based on their levels of administration defined by
the government (e.g. provinces or cities). In our study,
Lahore division was taken as a survey region which has
four districts in it (Lahore, Kasur, Sheikhupura and Nan-
kana Sahib). So, we included all the four areas for survey.
According to the standard methodology, in each survey
area (i.e. district), one biggest public sector hospital and
its one nearby pharmacy (within 10 km distance from the
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hospital) are selected as survey anchor. Four more pub-
lic sector hospitals and their nearby private pharmacies
are selected randomly, that are situated within 3 h drive
from the survey anchor. We compiled a complete list of
public sector hospitals in each district, not all districts
under survey had 5 public hospitals, so we selected four
hospitals in each district and hence four pharmacies in
each district, making up a total of 16 pharmacies. This
sampling technique has also been used formerly [16].
Although WHO/HAI methodology includes both public
and private sector facilities to be included in the surveys,
yet in Pakistan the medicines are provided free of cost in
the public sector facilities, thus in our study, we focused
only on private sector data i.e. retail pharmacies, where
patients are paying out of pocket to get the medicines.
Only registered privately owned retail/community phar-
macies were included in the survey.

Selection of antibiotics

Only key access group of antibiotic from WHO EML
2017 were selected for inclusion in the survey [20]. Each
medicine’s dosage form, strength, pack size for both orig-
inator brand (OB) and lowest price generic (LPG) were
defined.

Data collection and analysis

Data on the availability and prices (maximum retail
prices) of the defined dosage form, strength and pack size
of each medicine was collected for both the OB and the
LPG using a standardized data collection form. MRPs are
fixed by Drug Regulatory Authority of Pakistan (DRAP)
[21].

OBs are defined as the product that was first author-
ized worldwide for marketing, normally as a patented
product, on the basis of the documentation of its efficacy,
safety and quality, according to requirements at the time
of authorization. LPGs are the lowest priced alternates
available/registered in the country or the region of sur-
vey. For the purpose of this study these generics were
accessed using the survey carried out for product avail-
ability. LPGs recorded in the study should not be con-
fused with the lowest possible priced generics that can be
made available as per the market authorization status in
the country/region of study.

Availability of each medicine was marked after check-
ing the stock physically. The selected pharmacies were
surveyed from 16 February 2018 to 16 March 2018. The
data was fed into a preprogrammed WHO Microsoft
excel workbook [22], which already had different sheets
and built-in formulas out of which we used only 4 sheets;
home page, international medicine reference price data
sheet, field data consolidation including private sector
patient prices sheet and standard treatment affordability
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sheet. On the first day of data collection 16 February
2018, 1 US dollar was equal to 110.300 PKR and all the
prices were converted into US dollars using OANDA cur-
rency converter, as the workbook uses US dollars as the
currency for recording references. The data was entered
into the international medicine reference price data sheet
and rechecked using double entry feature, ensuring cor-
rect data entry. Percentage availability, summary tables
and median price ratio were calculated automatically
by the workbook itself. The median price ratio (MPR) is
the ratio of the median local unit price (in the local cur-
rency) to a unit of international price. The IRPs are the
medians of recent procurement or tender prices offered
by predominantly not-for-profit suppliers to developing
countries for multi-source products. These are published
by the Management Sciences for Health and are obtained
from the 2015 International Medical Products Price
Guide [23].

According to the WHO/HAI methodology, a median
price ratio (MPR). MPR indicates how much the local
medicine price is higher or lower than the international
prices. Normally, an MPR of 1 or less is taken as efficient
procurement in the public sector, while below 3 is con-
sidered efficient for the private sector [2, 24].

Band premium (BP) value was calculated by measuring
the difference between brand median price and generic
median price. The medicine affordability was measured
by taking into account, the total cost of medication for
the prescribed duration of a treatment for a particular
disease and the average wage of the lowest paid unskilled
government worker of a particular country. Affordabil-
ity was calculated using standard treatment affordability
sheet. Affordability of 6 diseases and infections common
in Pakistan, was checked which covered a total of 5 key
access antibiotics. The wage of a lowest paid government
worker was considered for calculating the affordability of
medicine, as used by all previous studies conducted by
following the WHO/HAI methodology [16]. The afford-
ability was checked for two threshold levels of wages
(Table 5) i.e. minimum and maximum daily wages for a
lowest paid government worker, which were PKR 304.33
and PKR 594.33 respectively [25]. The indications, dura-
tion of treatment and medicines for respective indica-
tions were entered [6] and the excel sheet automatically
calculated the median treatment price and a number of
daily wages for the complete treatment. More number of
wages spent for any treatment depicted unaffordability of
that treatment for the patients.

Results

In the private sector, the mean availability of OB product
was 45.20% and the availability of LPG was 40.40%. Avail-
ability of antibiotics was determined using percentile
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range for the surveyed pharmacies. In OB category, only
3 out of 26 surveyed medicines, were in 100 percentile,
5 were in 25 percentile, 3 were in 25-50 percentile, 1
antibiotic was in 51-75 percentile, 7 antibiotics were in
75-99 percentile, while 7 antibiotics Cefazolin, chloram-
phenicol, cloxacillin, gentamicin, nitrofurantoin, phenox-
ymethylpenicillin, spectinomycin were not available in
any of the pharmacies enrolled in the study. For LPG cat-
egory, only 2 antibiotics were in 100 percentiles, 2 antibi-
otics were in less than 25 percentiles, 6 antibiotics were
in 25 to 50 percentile, 6 antibiotics were in 51 to 75% per-
centile, 3 antibiotics were in 75 to 99 percentile, while the
above mentioned 7 antibiotics were totally unavailable
in any of the pharmacies surveyed in the study (Tables 1
and 2). The OBs of co-amoxiclav, clarithromycin and
metronidazole and LPGs of azithromycin and ciproflox-
acin were easily available in all private sector pharma-
cies. Whereas, OBs and LPGs of 6antibiotics including
cefazolin, chloramphenicol, cloxacillin, nitrofurantoin,
phenoxymethyl penicillin and spectinomycin were not
available in any of the surveyed pharmacies (Tables 1 and
2). Moreover, gentamicin among OBs and clindamycin
among LPGs were also not available.

The individual median price ratios of all drugs are listed
in Table 3. The OBs and LPGs with high MPRs include
ceftriaxone (OB; 15.31, LPG; 6.38) and ciprofloxacin (OB;
12.42, LPG; 5.77). Sulfamethoxazole+ trimethoprim
was the only originator brand drug with a low MPR, i-e,
below 1 (Table 3), which means that retail price of this
product is lower than the median bulk procurement price
(MSH supplier price) usually offered to the public sec-
tor in the developing countries. OBs of other antibiotics
with MPR<2 included co-amoxiclav (1.20), ampicillin
(1.50), cefalexin (1.94), metronidazole (1.21) and LPG
included amikacin (1.88), amoxicillin (1.87), co-amoxi-
clav (1.10), azithromycin (1.98), benzyl penicillin (1.79),
cefalexin (1.83), cefotaxime (1.47), clarithromycin (1.55),
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Table 2 Mean percentage availability of antibiotics

Antibiotics Originator Brands Lowest Price
(%) Generics (%)
All antibiotics 45.20 4040
Aminoglycosides 4.2 336
Carbapenems 18.8 56.3
Cephalosporins 53.76 47.5
Quinolones 93.8 100
Penicillins 46.44 2591
Macrolides 68.76 64.6
Tetracyclines 375 62.5
Nitromidazoles 100 25
Sulfonamides 75 12.5
Glycopeptide proteins 375 56.3

meropenem (1.44) and metronidazole (1.16) (Table 3).
The MPRs of these antibiotics showed that they are avail-
able at reasonable prices at private pharmacies.

We calculated brand premium (BP)of the drugs whose
OBs and LPGs both were available on each one of the
surveyed pharmacies. Out of 26 antibiotics, a brand pre-
mium of 11 drugs was calculated. The median of brand
premium obtained was 38.7% which varied between as
low as 3.97% of metronidazole and as high as 140% of
ceftriaxone. Notable antibiotics having higher brand
premiums include, amoxicillin (MPR; 2.60, B.P; 38.87),
cefotaxime (MPR; 2.32, B.P; 57.71), ciprofloxacin (MPR;
12.42, BP; 115.157), ceftriaxone (MPR; 15.31, B.P; 140),
clarithromycin (MPR; 2.34, B.P; 51.126), doxycycline
(MPR; 4.33, B.P; 49.41) and piperacillin+ tazobactum
(MPR; 4.06, B.P; 18.63) (Table 4). The drugs with high
MPRs show that their prices were significantly above the
international reference prices and brand premium was
also high of these antibiotics.

Out of the total, only 6 antibiotics used as standard
treatment in clinical conditions i.e. uncomplicated UTI,

Table 1 Availability of individual antibiotics in surveyed pharmacies

Availability
(Percentiles)

Originator Brands

Lowest Price Generics

0% Cefazolin, chloramphenicol, Cloxacillin, gentamicin, nitrofurantoin,

phenoxymethylpenicillin, spectinomycin

<25% Amikacin, Azithromycin, Cefixime, Meropenem,, Benzyl penicillin
25-50% Doxycycline, Piperacillin 4+ Tazobactum, vancomycin
51-75% Sulfamethoxazole + trimethoprim

75%-99%
Cefalexin, Amoxicillin

100% Co-amoxiclav, Clarithromycin, Metronidazole

Ampicillin, Cefotaxime, Ceftriaxone, Ciprofloxacin, Clindamycin,

Cefazolin, chloramphenicol, nitrofurantoin, Cloxacillin, phenoxymet
hylpenicillin,clindamycin, spectinomycin

Ampicillin, sulfamethoxazole + trimethoprim

Amoxicillin, Cefalexin, Cefotaxime, Gentamicin, Metronidazole,
Benzyl penicillin

Amikacin, doxycycline, Meropenem, Piperacillin + Tazobactum,
Vancomycin, co-amoxiclav

Cefixime, Ceftriaxone, Clarithromycin

Azithromycin, Ciprofloxacin,

Antibiotics in italics are entered in WHO EML as both WACTCH and ACCESS group medicines
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Table 3 Individual median price ratios (MPRs) for surveyed antibiotics
Medicine Name Type MPR 25%tile 75%tile Min Max
Cap. Doxycycline 100 mg JOTAAO2 OB 433 433 433 375 434
LPG 2.90 1.70 3.92 1.36 4.94
Cap. Ampicillin 500 mg J01CA01 OB 150 1.35 1.50 1.25 1.50
LPG NA NA NA NA NA
Cap. Amoxicillin 500 mg JO1CA04 OB 2.60 2.60 2.61 248 261
LPG 1.87 1.51 2.26 1.06 259
Inj. Benzyl penicillin TMIU JOT1CEO1 OB NA NA NA NA NA
LPG 1.79 1.66 1.82 1.28 192
Tab. Co-amoxiclav 625 mg JOT1CR04 OB 1.20 1.19 1.20 1.19 1.20
LPG 1.10 1.08 1.1 0.86 117
Inj. Piperacillin 4 tazobactum 4500 mg JO1CR05 OB 245 245 245 2.34 245
LPG 207 2.07 2.07 2.34 245
Cap. Cefalexin 500 mg JO1DBO1 OB 1.94 192 1.95 192 1.99
LPG 1.83 1.69 1.93 1.53 1.95
Inj. Cefotaxime 1 g JO1DDO1 OB 232 232 232 232 2.32
LPG 147 0.88 1.96 0.86 2.01
Inj. Ceftriaxone 1 g inj J01DD04 OB 15.31 15.31 15.31 15.31 15.31
LPG 6.38 6.04 6.38 4.78 8.66
Cap. Cefixime 400 mg JO1DDO8 OB NA NA NA NA NA
LPG 217 2.14 247 1.32 247
Inj. Meropenem 1 g JO1DHO2 OB NA NA NA NA NA
LPG 1.44 1.44 1.80 0.73 2.06
Tab. Sulfamethoxazole + trimethoprim 960 mg JOTEEQ] OB 0.74 0.73 148 0.71 1.50
LPG NA NA NA NA NA
Tab.Clarithromycin 500 mg JOTFA09 OB 2.34 2.34 2.34 178 2.38
LPG 1.55 127 1.55 1.16 1.58
Tab. Azithromycin 250 mg JO1FA10 OB NA NA NA NA NA
LPG 1.98 1.70 2.14 1.55 329
Tab. Clindamycin 300 mg JOTFFO1 OB 2.50 2.50 2.54 249 333
LPG NA NA NA NA NA
Inj. Gentamicin 40 mg/ml JO1GBO3 OB NA NA NA NA NA
LPG 3.04 3.03 3.05 3.02 3.07
Inj. Amikacin 50 mg/ml JO1GB06 OB NA NA NA NA NA
LPG 1.88 1.87 1.88 1.87 1244
Tab. Ciprofloxacin 500 mg JOTMAO2 OB 1242 12.34 12.45 12.15 12.45
LPG 5.77 523 6.81 2.53 6.96
Inj. Vancomycin 500 mg JO1XAO1 OB 4.06 4.06 442 333 537
LPG 373 354 406 342 4.06
Tab. Metronidazole 400 JO1XDO1 OB 1.21 1.21 123 1.15 1.41
LPG 1.16 1.15 118 1.15 1.20

Cap Capsule, Tab Tablet, Inj Injection, MPR Median Price Ratio

GIT infection, LRTI, GUTI, CNS and ENT infections
were selected for checking their affordability in the pri-
vate sector. For this purpose, the wage of the lowest paid
government worker was used (Annual Budget 2016—
2017). The affordability was calculated by comparing
median treatment price with a daily wage. Total price of a
complete standard treatment surpassing a daily wage was

considered unaffordable. The expense on standard treat-
ment with OB is 0.3 day’s wage (median) and expense on
standard treatment with LPG is 0.25 day’s wage (median).
Data suggested that treatment with OB and LPG is unaf-
fordable for ciprofloxacin (OB; 6.1, LPG; 2.8) and cefo-
taxime (OB; 8.3, LPG; 5.2) i.e. more than one day’s wage
(Table 5).
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Table 4 Brand premium (%) of originator brand products compared to lowest price generic equivalents

Medicine name Brand median price (BMP) Generic median price (GMP) Brand premium
(%) =[(BMP-GMP)/
GMP]*100

Amoxicillin 8.61 6.20 38.87

Co-amoxiclav 21.66 20.00 830

Cefalexin 16.87 1591 6.03

Cefotaxime 276.00 175.00 57.71

Ceftriaxone 672.00 280.00 140.00

Ciprofloxacin 51.10 23.75 115.16

Clarithromycin 65.74 43.50 51.13

Doxycycline 6.35 4.25 4941

Metronidazole 1.57 1.51 397

Piperacillin 4 tazobactum 955.00 805.00 18.63

Vancomycin 854.50 785.00 8.85

Discussion adding to their out of pocket expenses [30]. Out of the

Unaffordable prices and low availability of medicines are
key barriers in providing medical care to the patients
[26]. The prices and availability can only be controlled by
developing proper pricing policies and by ensuring their
implementation. In Pakistan, under DRAP Act 2012,
drug pricing committee (DPC) controls and regulates
medicine prices. Although, the DRAP has devised two
drug pricing policies, one in 2015 and the other in 2018,
in order to define the strategies to rationally calculate
the MRPs i.e. suitable for both patients and manufactur-
ers. But unfortunately, these strategies could not pro-
duce remarkable results, especially for patients. Most of
the essential medicines are still unaffordable in Pakistan
[27] and it could lead to non-adherence. In 2005, access
to essential medicines was first evaluated in Pakistan,
by Kiani et al., by using standard WHO/HAI methodol-
ogy [28]. Afterwards, the WHO/HAI methodology was
updated in 2008, and Amna et al. measured the access
to essential medicines in Lahore division, Pakistan, while
using the updated methodology [16]. The aforemen-
tioned studies reported poor availability and affordability
of essential medicines from 2005 to 2017. To the best of
our knowledge, not a single study has been conducted
focusing on one specific class of drugs i.e. only a few
drugs were included from each category. So, this is the
first study from Pakistan that was carried out in private
sector to evaluate the prices, availability and affordability
of selected key access antibiotics of essential medicines
list 2017 adopted by WHO, by using a variant of WHO/
HAI methodology [29]. Only the private sector was cho-
sen because in the majority of public sector facilities the
medicines are provided free of cost to the patients, and
due to poor availability in public sector, patients often go
to the private retail pharmacies to get medicines further

total, only 5 key access antibiotics were available in all
pharmacies. WHO has classified antibiotics into access,
watch and reserve group in order to enhance treatment
outcome and reduce the burden of AMR. Key access anti-
biotics should be widely available, affordable and quality-
assured because these antibiotics are first and second
choice antibiotics for most common general infections
[31]. Poor availability of key access antibiotics may be due
to budgetary issues, demand for watch group antibiotics
or delays in the distribution of key antibiotics all leading
to stock-outs [32]. In the current study, the availability of
LPG of amoxicillin was only 37.5% as compared to 93.8%
of OB. On the other hand, availability of more potent
broad-spectrum antibiotics, ciprofloxacin (OB; 93.8%,
LPG; 100%) and co-amoxiclav (OB, 100%, LPG; 68.8%),
was much higher. Unavailability of key access antibiot-
ics can lead to inappropriate prescribing of antibiotics or
even resulted in wrong choice, wrong dose, poor qual-
ity drug or delays in the treatment [33]. This could also
result in a rapid increase of AMR to extended-spectrum
beta-lactams and quinolones [34].

The literature reports indicate that MPR value less
than or equal to 5 is considered acceptable in private
sector pharmacies [35]. The current data depicted
very high MPR of ceftriaxone (OB; 15.31, LPG; 6.04)
and ciprofloxacin (OB; 12.42, LPG; 5.77) in the pri-
vate sector as compared to other antibiotics. However,
MPR of doxycycline, amoxicillin and vancomycin was
also greater than 2.5. Whereas, only Sulphamethoxa-
zole + trimethoprim in OB category has MPR below
1, showing lower retail price than international refer-
ence price. Moreover, the median brand premium was
38.87% and in some cases, it is as high as 140% for cef-
triaxone and 115.157% for ciprofloxacin. This indicated
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higher prices of OBs whereas the preferred limit
according to drug pricing policy of Pakistan is 30% for
the drugs having more than three generic equivalents
in the market [36]. Drug pricing committee must take
steps to limit, review and regulate the prices of both OB
and LPG of antibiotics so that the treatment expenses
for a patient become affordable. The monopoly of OB
manufactures can be prevented by promoting generic
prescription as well as generic substitution. Generic
prescribing offers the opportunity for major savings to
the consumers and government in healthcare expendi-
ture [37, 38].

Data also indicated LPGs are more affordable than
OBs and their affordability can further be increased by
maintaining proper mark ups [39]. Immediate actions are
required to improve medicine affordability, either by pro-
moting the use of good quality, low-priced generics, and
by launching health insurance systems [40]. Poor avail-
ability and unaffordability of key access antibiotics may
also increase antimicrobial resistance in the community
by promoting non-adherence to therapy [41-43]. The
potential emergence of resistance due to non-adherence
to recommended therapeutic regime, for antibiotics shar-
ing the status of key ACCESS antibiotics with WATCH
group (discussed earlier) is much more. Table 1 show that
relatively better availability status for LPGs for WATCH/
ACCESS group antibiotics whereas it can be observed
in Table 5 that the affordability of this subgroup is low,
especially for ciprofloxacin and cefotaxime, the two anti-
biotics from this subgroup.

High availability and low affordability is more indica-
tive of the fact that patients might be started on the treat-
ments but it might not be possible for them to complete
the antibiotics course using standard treatment regime.
The interventions promoting generic medicines have
been proven useful and the educational programmes are
needed for healthcare professionals and consumers to
promote generic medicines in Pakistan [44, 45]. Refining
the governance and supervision competence, and evalu-
ating local supply possibilities, may improve availability.
Prices could be condensed by improving purchasing effi-
ciency, excluding taxes and regulating mark-ups [46].

There are a few limitations of the study as well. The
availability of medicines is only depicting the data avail-
able on the day data was collected and not depicting the
average availability of medicines. All pharmacies are not
expected to carry all EML medications, particularly ones
that see infrequent/niche use such as chlorampheni-
col and spectinomycin. Additionally, the comparison
is made by only relying on the median price ratios that
depend on supplier prices which are used to find out the
median international reference price. When supplier
prices are not available and a buyer price is used as proxy
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then results of median price ratio may vary depending on
changes in international reference prices [47].

The affordability was estimated considering govern-
ment lowest daily wage worker’s salary that might rep-
resent an over-estimation of affordability, since many
private workers earn less than government daily wage
worker. Since it’s a variant of WHO/HALI standard meth-
odology and is conducted on a city level (not country-
wide) there is room for further improvement in getting
stronger evidence. A small sampling of pharmacies at a
single site in Pakistan may not be representative of the
country owing to its diverse geographical, cultural and
socio-economic settings. Provincial trends for example,
in Baluchistan or Sindh provinces may drastically vary
from those in the Punjab. Similarly, the metropolitan cit-
ies, urban and rural divide may also be reflected in the
results from a larger and broader sampling. Before mak-
ing any national policy recommendations, itis advis-
able to collect representative sampling in these regions.
Therefore, we can further evaluate in future if the EML
medication unavailable at private pharmacies (cloxacillin,
cefazolin, nitrofurantoin, etc.) are available in the public
sector. Perhaps these medications are not available at pri-
vate pharmacies because they are available free of cost by
public pharmacies and therefore are not cost-effective to
maintain privately [21].

Conclusion

The prices and availability of OB were relatively higher
as compared to LPG. The higher availability of compar-
atively costlier OB shows their frequent prescription by
physicians. Promotion of good quality generic medicines
can solve this issue. Thus, despite the already present
pricing policies, there is still a need for improvement in
these policies as many of the drug treatment prices sur-
pass the minimum daily wage. There is a need for proper
policies and assurance of their implementation so that
the availability of both OB and LPG of key access anti-
biotics should be increased. More literature evidence
should be made available on the latest pricing, availability
and affordability of key access antibiotics of WHO EML.
By making and launching better policies these problems
can be overcome. Prices could be reduced by improv-
ing purchasing efficiency, excluding taxes and regulating
mark-ups and thus increasing the affordable range for the
patients to complete their antibiotic therapy and subse-
quently reduce antimicrobial resistance.
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