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Objective
To quantify and describe the national antibacterial consumption in Sri Lanka
Methods

The methodology was adapted from WHO methodology for a global programme on
surveillance of antimicrobial consumption. Aggregate data on national consumption of
systemic antibacterials (JO1- Anatomical Therapeutic Chemical Classification (ATC)) in
2017 were retrospectively extracted from various data sources and classified using
ATC classification. Quantity of consumption was converted to Defined Daily Doses
(DDDs). Data are presented as total consumption and comparison between the public
and private sector. We also compared few key indicators of antibacterial consumption
between these two sectors.

Findings

From the available data sources, the total ABC in 2017 was 343.46 million DDDs.
Private sector consumption accounted for 246.76 million DDDs compared to 97.96
million DDDs distributed to entire public sector by the Ministry of Health. Beta-lactam
antibacterials, penicillins accounted for 58.79% of public sector compared to 27.48% in
the private sector while macrolides, quinolones and other beta-lactam antibacterials
accounted for 60.51% in the private compared to 28.41% in public sector.
Consumption of reserve group antibacterials was negligible, and limited to private
sector. Reserve and watch category antibacterials accounted for 46, 24 and 54% of the
total, public and private sector consumption.

Conclusions

The single most important difference observed between public and private sector was
disproportionately higher use of broad spectrum and “Watch category” ABAs in the
private sector. Our study has provided the evidence that antibacterial surveillance is
possible in resource limited countries and it must be made mandatory.
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Abstract

Objective: To quantify and describe the national antibacterial consumption in Sri Lanka
Methods: The methodology was adapted from WHO methodology for a global programme on
surveillance of antimicrobial consumption. Aggregate data on national consumption of systemic
antibacterials (J01- Anatomical Therapeutic Chemical Classification (ATC)) in 2017 were
retrospectively extracted from various data sources and classified using ATC classification.
Quantity of consumption was converted to Defined Daily Doses (DDDs). Data are presented as
total consumption and comparison between the public and private sector. We also compared few
key indicators of antibacterial consumption between these two sectors.

Findings: From the available data sources, the total ABC in 2017 was 343.46 million DDDs.
Private sector consumption accounted for 246.76 million DDDs compared to 97.96 million DDDs
distributed to entire public sector by the Ministry of Health. Beta-lactam antibacterials, penicillins
accounted for 58.79 % of public sector compared to 27.48 % in the private sector while macrolides,
quinolones and other beta-lactam antibacterials accounted for 60.51 % in the private compared to
28.41% in public sector. Consumption of reserve group antibacterials was negligible, and limited
to private sector. Reserve and watch category antibacterials accounted for 46, 24 and 54% of the
total, public and private sector consumption.

Conclusions: The single most important difference observed between public and private sector
was disproportionately higher use of broad spectrum and “Watch category” ABASs in the private
sector. Our study has provided the evidence that antibacterial surveillance is possible in resource

limited countries and it must be made mandatory.



Introduction:

Antimicrobial resistance (AMR) is a major global public health challenge. A global survey
conducted by the World Health Organization (WHO) in 2014 has shown a high level of resistance
to both first line and reserve antibacterials was seen for nine pathogenic bacteria responsible for
common infections in all WHO regions (1). Infection with such resistant microorganisms result
in longer illnesses, increased mortality, prolonged hospital stays and increased overall costs. AMR
affects all areas of health including veterinary and environmental practices and impacts the entire
society and its economy. Countering AMR needs long term strategies which include strengthening

the health systems to ensure more appropriate use of and access to antimicrobial agents.

The development of AMR is an evolutionary process of microbes and is accelerated by the use of
antimicrobials. There is a strong association between AMR and levels of antimicrobial use, and
reduction of inappropriate use of antimicrobials could reduce development of resistance (2, 3).
However, there appears to be an increase in global consumption of antibacterials, more in low-
and middle-income countries (4, 5) with an increase in the use of broad-spectrum and last-resort

antibacterials (5).

The WHO’s Global Action Plan (GAP) for Antimicrobial Resistance (6) calls for member states
to put in place national plans to urgently combat AMR. Five strategic objectives have been
identified to achieve the goals of the GAP. The fourth objective viz to “Optimize the use of
antimicrobial medicines in human and animal health” necessitates provision of reliable
antimicrobial consumption (AMC) data. While data on antibiotic use are collected and analysed
in many high- and middle-income countries, there is severe paucity of AMC data from lower-

income countries (7). Data on AMC are vital to understand AMR, as selection pressure due to use
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of antimicrobials is a main preventable driver for development and spread of AMR (2, 3). To

effectively curtail AMR, surveillance data from AMR must be linked to that of AMC.

The WHO methodology for a global programme on surveillance of antimicrobial consumption
provides a practical framework to obtain such data in resource limited countries (RLC) (8). This
involves the collection of “Consumption” and “Use” data and recommends that countries separate
“consumption data” from “use data” as the objectives, methods and outcomes for these two
categories of data are different. Consumption data” refers to estimates derived from of aggregated
data, mainly derived from import, sales or reimbursement databases whereas “use data” refers to

estimates derived from patient-level (8).

Sri Lanka is a lower middle-income country (9). Both the public and the private sectors provide
allopathic healthcare services in Sri Lanka but the share of care being different for inpatients and
outpatients. The public sector provides the bulk of inpatient care (10) while outpatient care is
shared. The country imports the bulk of its antimicrobials through the State Pharamceuticals
Corporation (SPC), which is the State’s procurement arm, and independent private importers.
Limited amounts of antimicrobials are manufactured by the State Pharmaceticals Manufacturing
Corporation (SPMC) and individual local manufacturers. The State Pharamceuticals Corporation
is the sole supplier of antimicrobials to the public sector and procures antibacterials from local
manufaturers in addition to imports. The animicrobials are distributed to State medical institutions
by the Medical Supplies Division (MSD) of the Ministry of Health and when antibacterials are
not available at the MSD, the individual hospitals procure antibacterials from the private retail
pharmacies as local purchases. Antimicrobials to private healthcare institutions are supplied by

both the SPC and independent private importers and local manufacturers.



Sri Lanka has an established and successful AMR surveillance programme, coordinated by the Sri
Lanka College of Microbiologists. However, there is no sytem to obtain aggregated AMC data at
present. The Sri Lanka Association of Clinical Pharmacology and Therapeutics (SLACPT), in
collaboration the National Focal Point for combating AMR in Sri Lanka, therefore conducted a
national surveillance of antibacterial consumption (ABC). This paper outlines the methods
adopted, key findings and recommendations for establishment of a national surveillance

programme.



Methods

Background: The methodology of this study was adapted from WHO methodology for a global
programme on surveillance of antimicrobial consumption (4).

Study design and setting: It was a descriptive cross-sectional study in which aggregate data on
antibacterial consumption in 2017 were retrospectively extracted from various data sources in
2018.

Antibacterial agents: The WHO methodology recommends to survey antimicrobials including
anti-protozoals, anti-fungals, anti-malarials and anti-virals in addition to antibacterial agents
(ABAs). However, to start with, we have surveyed only the ABAs listed under antibacterials for
systemic use (J01) in the Anatomical Therapeutic Chemical (ATC) classification system (11).
Definition of consumption data: The WHO defines consumption data as “estimates derived from
aggregated data sources such as import or wholesaler data, or aggregated health insurance data
where there is no information available on the patients who are receiving the medicines or why
they are being used”’(4). National antibacterial consumption (ABC) data provide a proxy estimate
of use of these agents in the country.

ABAs suppliers: Local manufacturing of ABAs is limited in Sri Lanka leaving the importers as
the major supplier of ABAs. State Pharmaceutical Corporation is the sole importer for public sector
and Rajya Osusala Pharmacies (retail pharmacy chain of SPC). It also imports for private market.
In addition, there are many importers who cater for private market

Data sources: Considering the supply system in Sri Lanka, we approached the Sri Lanka customs,
Department of Imports and Exports, SPC, State Pharmaceutical Manufacturing Corporation
(SPMC), Medical Supplies Division (MSD), private importers and the private manufacturers (list

was obtained from the NMRA website, www.nmra.gov.lk accessed on 31% August 2018) for ABC



http://www.nmra.gov.lk/

data. Formal request letter with evidence of administrative and ethical approval was sent to all
these institutions. Investigators personally visited many of these data sources. We accepted both
electronic and paper data from the institutions who had extractable ABC data and were willing to
provide them.

Available data: The WHO methodology recommends a detailed product-level electronic data to
be collected for ABC surveillance programmes. However, for this surveillance, data which had the
minimum details, namely name, dosage form, strength and quantity were considered as “complete”
and included for analysis.

Data entry: A custom-made MS Excel template was developed based on WHO methodology and
our previous experience in ABC surveillance in Colombo district (7). Except the data from the
MSD which were electronically transferred, the rest were manually entered as they were in paper

format. All the precautions were taken to ensure the accuracy of data entry.

Data analysis: Antibacterials for systemic use (J01, ATC classification level 2) obtained from the
data sources were further classified to level 3, 4 and 5. We have presented the consumption data
at level 3 (therapeutic or pharmacological sub-group) and level 5 (chemical substance). Quantity
of consumption is expressed as Defined Daily Doses (DDDs) using the formula given below. The
DDD is defined as “the assumed average maintenance dose per day for a medicine used for its
main indication in adults”. Total grams consumed was determined by summing the amounts of
active ingredient across the various formulations (different strengths of tablets or capsules, syrup
formulations) and pack sizes. The DDD value is assigned by the WHO Collaborating Centre and

obtained from their website (http:// www.whocc.no/atc_ddd_index/)



Total grams consumed (in grams)

Number of DDDs used =

DDD (in grams)

Though the WHO methodology recommends that the variables for consumption estimates should
include packages and DDDs, we have used only DDDs as package details were not available for

this retrospective surveillance.

Presentation of data: In addition to presenting the total consumption data obtained from different
data sources, we have also compared the public sector data with that of private sector, keeping in
mind that the private sector data could be an underestimate as we have no way to verify the
accuracy and completeness of data. We also have compared few key indicators of ABC as well as
the volumes of ABAs in the “Access, Watch and Reserve” categories (AWaRe classification)

between these two sectors (12-14)

Ethics and administration approval: Ethics Review Committee of Sri Lanka Medical

Association exempted this survey from ethics review committee approval (ERC-18/14)



Results:

Background: Of the potential data sources we approached, only SPC, MSD, SPMC (out of 5 local
manufacturers contacted) and 12 private importers (out of 78 contacted) provided analyzable data.
Both Sri Lanka Customs and Department of Imports and Exports did not have extractable data.
We had to discard data provided by a major importer as they lacked the information on strength of

the products which is essential to calculate DDD.

Table 1 shows the total volume of ABAs (in million DDDs) imported/distributed in 2017 by the
respective agencies. Consumption of ABAs was very much higher in the private than the public
sector: Private sector consumption (Table 1; data sources 1, 4 and 7) accounted for 246.76 million
DDDs compared to 97.96 million DDDs distributed to entire public sector by the MSD (data source
2). Additionally, of the annual volume of ABAs distributed by the SPC, the sole agent for the
public sector, private sector accounted for 74.5% followed by MSD (14.35%) and Rajya Osusala
Pharmacies (11.15%). Table 2 compares the consumption of different pharmacological sub-groups
of ABAs (3" level of ATC classification) between public (data source 2) and private sector (data

sources 1, 4, 7).

Though the top four groups of ABAs were the same for public and private sector, namely (1) beta-
lactam antibacterials, penicillins, (2) other beta-lactam antibacterials, (3) macrolides, and (4)
quinolones, major difference in the proportion of volumes consumed was observed between these
two sectors; beta-lactam antibacterials, penicillins considerably outnumbered the other groups in
the public sector (8.62:2.01:1.16: 1.00) whereas the proportions were more or less equal in the
private sector (1.61:1.00:1.44: 1.10) . Consumption of macrolides, quinolones and other beta

lactam ABAs appears to be disproportionately higher in the private compared to public sector.

10



Table 3 compares the consumption of most frequently consumed ABAs (5™ and last level of ATC
classification) within these top four groups between the public and private sector (complete data
are available in the supplementary Tables). Substantial differences in the consumption of
individual ABAs was observed between public and private sector. For example, consumption of
co-amoxiclav, cefuroxime, cefixime, clarithromycin, azithromycin, ciprofloxacin and levofloxacin
appears to be disproportionately higher in the private compared to public sector. Table 4 compares
the key indicators of ABC between public and private sector. Figure 1 compares the consumption
of ABAs in the “Access, Watch and Reserve “categories between public and private sector. The
single most important difference observed between public and private sector (Tables 2,3 and 4,

Figure 1) was disproportionately higher use of broad spectrum ABAs in the private sector.

Figure 2 shows the top 10 ABAs, oral ABAs and parenteral ABAs consumed in public and private
sector. It appears that benzylpenicillin and amoxicillin are scarcely consumed in private as

opposed to public sector (Detail tables are available with supplementary data).

11



Table 1: Total volume of ABAs (in million DDDs) imported/distributed in 2017 by the

different agencies

Agency

Volume of ABASs
(in million DDDs)®

1. Distributed by SPC to private sector
2. Distributed by MSD to public sector *

3. Distributed by SPMC to both to public and private

sector

Imported by private sector
Manufactured by SPMC
Distributed by SPC to MSD *

N oo a A~

Osusala)

Distributed by SPC to its retail pharmacies (Rajya

163.04
97.96

61.18

59.30
56.08
31.43

24.41

1. MSD distributed to public sector is higher than the SPC distributed to MSD because left over stocks from

2016 could have been distributed by the MSD.

2. Because of the overlaps between Agencies, we did not total the volume

Table 2: Consumption of different pharmacological sub-groups of ABAs in private vs.

public sector

ATC level 3 classification of ABAs

ABA consumption volume in DDD per million

Public sector (%)

Private sector (%)

Tetracycline’s 5.94 (6.06) 14.89 (6.03)
Amphenicols 0.00 (0.00) 0.19 (0.08)
Beta-lactam antibacterials, Penicillins 57.38 (58.57) 67.80 (27.47)
Other Beta-lactam antibacterials 13.38 (13.66) 42.20 (17.10)
Sulfonamides and Trimethoprim 0.50 (0.51) 1.71 (0.69)
Macrolide, Lincosamide and Streptogramins 7.69 (7.78) 60.57 (24.54)
Aminoglycoside antibacterials 0.14 (0.14) 0.00 (0.00)
Quinolone Antibacterials 6.66 (6.82) 46.57 (18.87)
Other antibacterials 6.28 (6.41) 12.84 (5.20)
Total 97.96 100.00 246.76 100.00

12



Table 3: Consumption of individual ABAs in the top four pharmacological groups in

private vs. public sector

ATC level 5 classification of Name of classes and Private sector (%) Public sector (%)
ABAs (Code) under each individual ABAs
level 3 classification DDDs (%)  DDDs (%)
Beta-lactam
LS antibacterials, Penicillins
JO1CA04 Amoxicillin 22.66 (9.18) 21.91 (22.37)
JO1CEO1 Benzyl penicillin - - 16.95 (17.30)
JO1CF02 Cloxacillin 2.49 (1.01) 7.96 (8.12)
JO1CF05 Flucloxacillin 1.93 (0.78) 0.32 (0.33)
JO1CRO02 Co-Amoxiclav 39.07 (15.83) 8.72 (8.90)
301D Other Bet_a—lactam
antibacterials
JO1DBO1 Cephalexin 16.12 (6.53) 457 (4.67)
JO1DCO02 Cefuroxime 20.91 (8.47) 7.79 (7.95)
J01DDO08 Cefixime 459 (1.86) 0.05 (0.05)
J01F Macrolide, Lincqsamide
and Streptogramins
JO1FAO1 Erythromycin Stearate 6.13 (2.49) 3.52 (3.60)
JO1FAQ9 Clarithromycin 13.58 (5.50) 2.67 (2.73)
JO1FA10 Azithromycin 38.74 (15.70) 1.26 (1.28)
JO1M Quinolone antibacterials
JO1IMAO1 Ofloxacin 0.32 (0.13) 0.03 (0.04)
JO1IMAOQ2 Ciprofloxacin 34.93 (14.16) 581 (5.93)
JOIMAO6 Norfloxacin 2.76 (1.12) 0.52 (0.53)
JOIMA12 Levofloxacin 8.05 (3.26) 0.22 (0.22)

13



Table 4: Comparison of few key indicators of ABC between public and private sector

Indicator

Private sector

Public sector

JOICE_%

Consumption of p-lactamase sensitive penicillins
(JO1CE) expressed as percentage of the total
consumption of antibacterials for systemic use
(JO1)

0.18

18.77

JOICR %

Consumption of combination of penicillins,
including B -lactamase inhibitor (JO1CR)
expressed as percentage of the total consumption
of antibacterials for systemic use (JO1)

15.83

8.98

JO1DD+D

E %

Consumption of third and fourth generation of
cephalosporins (J01(DD+DE)) expressed as
percentage of the total consumption of
antibacterials for systemic use (JO1)

1% Generation

2" Generation
3" Generation

4" Generation

6.55

8.52

1.98

0.00

4.67

7.95

0.72

0.00

JOIMA_%

Consumption of flouroquinolones (JOIMA)
expressed as percentage of the total consumption
of antibacterials for systemic use (JO1)

18.81

6.71

J01_B/N

Ratio of the consumption of broad
(JO1(CR+DC+DD+(F-FAO01))) to the
consumption of narrow spectrum penicillins,
cephalosporins and macrolides
(JO1(CE+DB+FA01))

5.25

0.81

14



Figure 1: Consumption of ABAs in Access, Watch and Reserve categories: Comparing total,

public and private sector data

Country

Private

Setting

Public

60.00 80.00 100.00 120.00

Percentage DDDs

0.00 20.00 40.00

m Access mOther mReserve ™ Watch
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Figure 2: Top 10 ABAs, oral ABAs and parenteral ABAs consumed in public and private

sector.
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Discussion

Surveillance data on both resistance and consumption of antibacterials is essential to obtain a
through comprehensive picture of antibiotic resistance and allows for identification of areas
that need further action. While national data on antibiotic resistance patterns are available in
Sri Lanka, this is the first attempt at obtaining antibiotic consumption data of the country. There
is also very little data on ABC from the SEARO region (7). While we do not have complete
national data, this paper presents the maximum possible extractable data on ABC in Sri Lanka
for the year 2017. As recommended by the WHO for counties which are starting antimicrobial
surveillance, we have used procurement/issues data available at the central level which,

however, does not reflect what is actually consumed by the end user.

The total country data shows an almost similar consumption of both Access (54.23%) and
Watch (45.6%) antibacterials, but a higher consumption of Watch antibacterials is seen in the
private sector (54.11%) compared to the public sector (24.11%). This may also be an under
representation of the consumption of Watch antibacterials in both sectors as local purchase by
public sector hospitals and direct purchase from importers by private sector hospitals and retail
pharmacies have not been completely captured. The disparity could be still higher as we do not
have complete data from the private sector. The WHO recommends that the Watch group
should be prioritized as key targets of stewardship programs and monitoring as they have

higher resistance potential (15).

Despite the public sector providing the bulk of inpatient care, the ABC in the private sector

was approximately three times higher than that the public sector. The SPC’s supply to the

private sector is almost 6 times that of to the public sector. This is despite SPC being only one
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of the suppliers to the private sector while being the sole supplier to the MSD which supplies

the entire public sector.

Analysing the data according to WHO’s EML and AWaRe classification (13) enabled us to
understand the use of 2" line agents. The higher consumption of Watch group antibacterials in
the private sectors is also of concern as the antibiotic sensitivity patterns are the same for both
sectors and practitioners in both sectors are largely the same. Lack of oversight and greater
financial flexibility are possible reasons for greater use of more expensive broad-spectrum

antibacterials in the private sector.

Direct comparison with other WHO regions was limited by the disparity of data sources
between different regions and countries. Limited data from WHO SEARO countries show a
high level of consumption of cephalosporins and quinolones in some of the countries, and a
very high level of consumption of third generation cephalosporins in all States of India(7).
This is similar to what was seen in Sri Lanka and an AMC pattern similar to our private sector
where more antibacterials in the Watch group are consumed is also seen in several European

countries and Japan (7) and in India (16, 17).

The key strength of our study is usage of standardized WHO methodology for reporting ABC
in DDD and using ATC classification. These allowed for some comparison with regional and

global data where available.

An important limitation of our study is the inability to capture all national data. This was largely
due to incomplete and inadequate record keeping by the Customs and private importers. Tiic
inability of the SPMC to provide consumption data based on the sector to which it supplied
added to the incomplete national consumption data. For meaningful interpretation of data, the
total numbers of DDDs derived as consumption estimates should be adjusted for the population
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to which the data apply. Since we couldn’t obtain national estimate of consumption, we have
not adjusted for the population. We limited the surveillance to ABAs and did not include other
antimicrobials. However, recommendations from the ABAs surveillance will be applicable to

AMC surveillance as well.

Conclusions

Our study, although limited to the health sector, highlights the problems a LMIC face when
trying to apply globally accepted surveillance methods to determine ABC. It also highlights
the need for better regulation of ABC to reduce emergence of resistance strains as we have
reported disproportionally higher use of broad spectrum and “Watch category ABAs” in the
private sector. Establishing a central unit to coordinate all activities related to both AMR and
AMC, using accepted classification when coding imports, getting the private sector into the
programme, creating a central data base which records, analyses and generates statistics
routinely are some of the key recommendations for LMICs trying to establish routine

antimicrobial surveillance programmes.
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