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1. INTRODUCTION

In recent years the rapid scale up of antiretroviral treatment (ART) for HIV infection in resourcelimited countries has been identifi ed as an international healthcare priority. By December 2006
it was estimated that over two million people living with HIV/AIDS were receiving treatment in
low- and middle-income countries, representing coverage of 28% of the estimated 7.1 million
people in need of ART. (1) The public health approach to scaling up ART in resource-limited
settings involves the use of standardized and simplifi ed treatment regimens that are consistent
with international standards, and appropriate to local circumstances. (2) Because of the high
mutation rate and high replication rate of HIV, the chronic nature of HIV infection and the need
for lifelong treatment, the development of some drug resistance is inevitable in populations
taking ART.
In countries scaling up ART, the World Health Organization (WHO) recommends that the Ministry
of Health and the National AIDS Council, or equivalent body, work with key partners to establish
an HIV Drug Resistance (HIVDR) Working Group (WG). The HIVDR WG should develop a national
HIVDR prevention and assessment strategy, and make evidence-based recommendations to
support HIVDR prevention. Among the main tasks of the HIVDR WG are the collection of HIVDR
indicators, and the implementation of surveys to assess transmission of HIVDR and prevention
of HIVDR during antiretroviral treatment. (3)
This document describes one key element in the recommended HIVDR assessment strategy:
ART site-based HIVDR Early Warning Indicators (EWIs). These indicators are ART site factors
that may be associated with preventable emergence of HIVDR, and can be acted on at the ART
site or programme level. Results can inform national decision-making on ART programme
planning and other HIVDR prevention measures.
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2. PURPOSE OF HIV DRUG RESISTANCE
EARLY WARNING INDICATORS
The purpose of implementing an HIVDR EWI monitoring system is to assess the extent to which
ART programmes are functioning to optimize prevention of HIVDR.
The national HIVDR WG should select the EWIs to be monitored in the country and should decide
whether indicators are to be monitored in all ART sites, or in a selection of representative ART
sites.
If national specifi cations for ART medical records have been implemented, it will usually be
possible to abstract appropriate information on one or more EWIs from all ART sites. If indicators
are to be monitored at representative sites rather than all sites in the country, a method to select
representative sites should be developed. Information may be easy to collect at a particular site,
but this does not make the site representative.
EWI results should be used as a basis for action, with targets recommended for each indicator.
If the EWI analysis indicates that one or several sites did not meet a target, further assessment
may be needed before action can be taken. In this case the WG needs to make a clear plan for
investigation and subsequent action.
Drug resistance will not necessarily result immediately if an indicator shows non-optimal
performance. However, achieving the best possible performance as measured by these
indicators will help to prevent or minimize HIVDR. Sites that do not meet one or more EWI targets
may require increased resources, staff training, or additional review to clarify the kind of support
needed. If an EWI target is not met at many sites, the HIVDR WG should assess whether action
is required at the national level.
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3. KEY ELEMENTS

3.1

Selecting HIV Drug Resistance Early Warning Indicators

WHO recommends that countries monitor EWIs for which information is readily available from
data currently recorded routinely at sites. Countries should begin by evaluating which of the
listed EWIs can be captured from current ART medical and pharmacy record systems.
It is not necessary for countries to monitor all EWIs. Indicators should not be reported if the
appropriate data are not available. Countries should select the EWIs to report after evaluating
whether appropriate information for each EWI is available in current record systems. On-site
evaluation is required to assess whether the relevant information is recorded in standard
format.
Six recommended EWIs and two optional indicators are described in Section 4, along with the
corresponding WHO-recommended targets. Countries may specify more stringent national
targets. However, all sites in a country should have the same targets.
EWIs should be monitored separately for adult and paediatric patients. The actions required to
achieve the best possible HIVDR prevention may be different for children and adults. (2,4) The
criteria to defi ne “paediatric” will vary according to each country’s national guidelines.

3.2

Selecting Early Warning Indicator sites

Once the EWIs to be monitored are selected, data abstraction should be piloted in a subset of
ART sites. The pilot sites need not be representative of all ART facilities in the country, but should
if possible include different sites using each of the country’s important medical record-keeping
systems. After piloting has been completed, the national HIVDR strategy should include a plan
to move to a representative process. In order to be representative, HIVDR EWIs should be
collected from:
1. all ART sites in the country, or
2. representative sentinel sites.
If EWIs are not to be monitored at all sites, the HIVDR WG should formally develop a selection
method for representative sites. Likely important factors include levels of available technology,
patient population size, geographic representation, and a representative mix between rural,
semi-urban, and urban sites. The site mix should also represent other key factors the national
HIVDR WG regards as important (e.g. partner institutions involved at the sites, HIV exposure
categories and sex distribution, ethnic and cultural groups, economic status of patients, and
barriers to access such as cost or distance to be travelled to obtain care).
If children are treated primarily at paediatric ART sites, the national HIVDR WG should consider
selecting representative sites for adult patients, and a separate set of representative sites for
paediatric patients.
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4. HIV DRUG RESISTANCE EARLY WARNING INDICATORS

Only EWIs that can be abstracted from the current ART record systems should be monitored. If
national ART programmes are updating their record system for other purposes, consideration
should be given to incorporating relevant items that would support monitoring additional
indicators.
Refer to Appendix 1 for data abstraction procedures for HIVDR EWI monitoring. Words or phrases
followed by an asterisk (*) are defi ned in Section 5.

4.1

EWI 1. ART prescribing practices

Countries should monitor either a1, a2, or both.
a1. Percentage of patients initiating ART at the site* during a selected time period who are
initially prescribed, or who initially pick up from the pharmacy, an appropriate* fi rst-line
ART regimen (cross-sectional). (5)
Numerator: number of patients initiating ART at the site who are prescribed, or who initially pick
up from the pharmacy, an appropriate fi rst-line ART regimen during the selected time period.
Denominator: number of patients initiating ART at the site during the selected time period.

Suggested target: 100%
a2. Percentage of patients who are prescribed, or who pick up from the pharmacy, an
appropriate* ART regimen during a selected time period (cross-sectional). (5)
Numerator: number of patients who are prescribed, or pick up from the pharmacy, an appropriate
ART regimen (fi rst-line, second-line, or salvage) during the selected time period.
Denominator: number of patients who are prescribed, or pick up from the pharmacy, any ART
regimen during the selected time period.

Suggested target: 100%
__________________________
Countries should monitor 1b only if at least 10% of patients in the country are on second-line ART,
and 20% of sites in the country have patients on second-line ART.
b. Percentage of patients taking second-line ART* during a selected time period who are
prescribed, or who pick up from the pharmacy, an appropriate* second-line ART regimen
(cross-sectional). (5)
Numerator: number of patients on second-line ART at the site who are prescribed, or pick up
from the pharmacy, an appropriate second-line ART regimen during the selected time period.
Denominator: number of patients who are prescribed or pick up from the pharmacy, a secondline ART regimen during the selected time period.

Suggested target: 100%
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4.2

EWI 2. Patients lost to follow-up during the first 12 months of ART

Percentage of patients initiating ART at the site* in a selected time period who are lost to
follow-up* during the 12 months after starting ART (cohort). (6-11)
Numerator: number of patients initiating ART at the site in the selected time period who were not
seen at the clinic, or pharmacy, > 90 days after the date of their last missed appointment or their
last missed drug pick-up that occurred within their first 12-months of ART, and who are not
known to have transferred out or to have died.
Denominator: number of patients initiating ART at the site during the selected time period.

Suggested target: < 20%

4.3

EWI 3. Patient retention on first-line ART at 12 months

Countries should monitor either a only, or both a and b.
a. Percentage of patients initiating ART at the site* during a selected time period who are
taking an appropriate* first-line ART regimen 12 months later (cohort). (12)
Numerator: number of patients initiating ART at the site during the selected time period who are
on an appropriate first-line ART regimen (including substitutions* of one appropriate first-line
regimen for another, but not substitutions of dual- or mono-therapy or an inappropriate threedrug regimen) 12 months from ART initiation.
Denominator: number of patients initiating ART at the site during a selected time period, excluding
the patients who transferred out (if data are available) during the 12 months after initiating ART.
Patients who died, stopped ART, switched to second-line ART*, or were lost to follow-up must be
included in the denominator.

Suggested target: > 70%
__________________________
b. Percentage of patients initiating ART at the site* in a selected time period who are still
on ART after 12 months and whose initial ART regimen was changed during the first 12
months of ART to another regimen involving a different drug class (cross-sectional). (12)
Numerator: number of patients initiating ART at the site in the selected time period who are still
on ART after 12 months and whose initial ART regimen was changed during the first 12 months
of ART to another regimen involving a different drug class.
Denominator: number of patients initiating ART at the site during a selected time period who are
still on ART at 12 months after initiation.

Suggested target: 0%
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4.4

EWI 4. On-time ARV drug pick-up

Countries should monitor either a or b.
a. Percentage of patients picking up all prescribed antiretroviral (ARV) drugs on time*. (13-16)
Numerator: number of patients who have picked up all their prescribed ARV drugs on time for
two consecutive drug pick-ups after a selected month.
Denominator: number of patients who picked up ARV drugs during a selected month.

Suggested target: > 90%
Note
Patients who die, who stop ART, or who are transferred out, before the first drug pick-up after the
selected month, will be excluded from the numerator and the denominator. Patients who die, who
stop ART, or who are transferred out, after the first drug pick-up and never made a second drug
pick-up after the selected month, will be classified according to whether their first drug pick-up
was on time.
__________________________
b. Percentage of patients initiating ART at the site* during a selected time period who picked
up all prescribed ARV drugs on time* during their first 12 months of ART (cohort). (13-16)
Numerator: number of patients initiating ART at the site during the selected time period who
picked up all their ARV drugs on-time during the first year of ART, or until they were classified as
dead, transferred out, or as having stopped ART.
Denominator: number of patients initiating ART at the site during a selected time period.

Suggested target: > 90%

4.5

EWI 5. ART clinic appointment keeping

Countries should collect either a or b. These indicators should be monitored only in countries
where scheduled appointments are recorded in advance, or fixed intervals are used for scheduling
patient visits (e.g. every 28 days), so that ”expected” appointment dates can be recorded.
a. Percentage of ART patients attending clinic appointments on-time*. (17)
Numerator: number of patients who attended two consecutive clinic appointments on time after
a selected month.
Denominator: number of patients who attended a clinic appointment during a selected month.

Suggested target: > 80%
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Note:
Patients who die, who stop ART, or who are transferred out before attending the first clinic
appointment after the selected month, will be excluded from the numerator and the denominator.
Patients who die, who stop ART, or who are transferred out, after the first clinic appointment and
never attended a second appointment after the selected month, will be classified according to
whether they attended their first appointment on time.
__________________________
b. Percentage of patients initiating ART at the site* during a selected time period who attended
all clinic appointments on time* during the first 12 months of ART (cohort). (17)
Numerator: number of patients initiating ART at the site during the selected time period who kept
all their clinic appointments on time during their first 12 months of treatment, or until they were
classified as dead, transferred out, or as having stopped ART.
Denominator: number of patients initiating ART at the site during the selected time period.

Suggested target: > 80%

4.6

EWI 6. ARV drug supply continuity

The national HIVDR WG may collect one or more of these four indicators (EWIs 6.a1, 6.a2, 6b and
6c) to assess drug supply continuity. EWI 6.a1 is preferred to a2, but is generally feasible only at
sites with electronic records.
a1. Percentage of patients on first-line ART whose regimen was stopped*, modified, or
incompletely dispensed at the pharmacy* due to ARV stock-outs or shortages during a
designated year (cross-sectional). (18-19)
Numerator: number of patients on first-line ART whose regimen was stopped, modified, or incompletely
dispensed at the pharmacy due to stock-outs or shortages during the designated year.
Denominator: number of patients on first-line ART during the designated year.

Suggested target: 0%
a2. Percentage of patients initiating ART at the site* during a selected time period, whose
regimen was stopped*, modified, or incompletely dispensed at the pharmacy* during the first
12 months of ART due to ARV stock-outs or shortages (cohort). (18-19)
Numerator: number of patients initiating ART at the site during the selected time period, whose
regimen was stopped, modified, or incompletely dispensed at the pharmacy due to stock-outs
or shortages during the first 12 months of ART.
Denominator: Number of patients initiating ART at the site during the selected time period.

Suggested target: 0%
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b. Percentage of months in a designated year in which there were no ARV drug stock-outs
(cross-sectional). (18-19)
Numerator: number of months in the designated year in which there were no stock-out days of
any ARV drug routinely used at the site.
Denominator: 12 months.

Suggested target: 100%
__________________________
c. Maximum duration of incomplete first-line regimen availability during a designated year
(cross-sectional). (18-19)
Numerator: maximum number of continuous days in the designated year in which there were
shortages of one or more first-line ARV drugs used at the site.
Denominator: 365.

Suggested target: < 2%

4.7

Optional Early Warning Indicators

Optional EWIs may be relevant in a small number of countries. When ART programme procedures
and medical records are being updated, WHO does not recommend adding procedures to
support monitoring them, since doing so is generally extremely labour intensive.
Optional EWI 7. Pill Count or Standardized Adherence Measure
Optional EWIs 7a and 7b should only be used if physical pill counts or standardized adherence
measurements are systematically performed for all patients who pick up drugs. (19) Provider
estimates and patient self-reports, that are not based on pill counts or a standardized measurement
tool, should not be used for these indicators. These estimates are important to support individual
adherence, but they may not generate useful data for analysis on a population-wide basis as they
are not collected in a standardized format.
a. Percentage of patients who, during a selected time period, demonstrate > 90% adherence
by pill count (cross-sectional). (20)
Numerator: the number of patients who demonstrate that at least 90% of each of their ARVs have
been taken as prescribed according to a pill count performed by a provider or pharmacist during
the selected time period (Separate pill counts must be performed for each ARV or combination,
unless a fixed-dose combination containing all ARVs is used).
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Denominator: number of patients whose adherence was assessed by pill count during the
selected time period.

Suggested target: > 80%
b. Percentage of patients who, during a selected time period, demonstrate > 90% adherence
according to a standardized adherence measurement instrument. (21)
Numerator: number of patients who demonstrate that they took at least 90% of each of their
ARVs as prescribed according to a standardized adherence measurement instrument during the
selected time period. (Adherence must be measured separately for each ARV drug or
combination, unless a fixed-dose combination containing all ARV drugs is used).
Denominator: number of patients whose adherence was assessed by a standardized adherence
measurement instrument during the selected time period.

Suggested target: > 80%
__________________________
Optional EWI 8. Viral load suppression following 12 months of first-line ART
Optional EWI 8 should be collected only in countries where viral loads are performed routinely for
all ART patients at 12 months at > 75% of sites.
Percentage of patients initiating ART at the site* during a selected time period whose viral
load is <1000 copies/ml after 12 months of first-line ART (cohort). (22)
Numerator: number of patients initiating ART at the site during the selected time period, who are
still taking first-line ART at 12 months and who have a viral load of <1000 copies/ml.
Denominator: number of patients initiating ART at the site during the selected time period,
excluding those who died or were transferred out before their 12-month evaluation, and including
patients recorded as lost to follow-up, stopped, or switched to second-line ART during the 12
months of ART.

Target: > 70%
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5. DEFINITIONS

The following defi nitions are presented in alphabetical order.
•

“Appropriate regimen” is an ART regimen that meets one or both of the two following
defi nitions:
1. standard regimen listed in national ART guidelines and used according to those guidelines;
2. regimen recommended in one or more sets of international ART guidelines. In each
country, the international guidelines used to defi ne “appropriate regimens” should be
selected by the national HIVDR WG. We recommend that WHO guidelines (2) be used to
defi ne “appropriate regimens”.

•

“Incompletely dispensed” is defi ned as an ARV regimen dispensed at the pharmacy that
falls under either of the following conditions:
1. fewer ARV drugs were dispensed than were prescribed (e.g. only two out of three ARV drugs
were dispensed); or
2. all the prescribed ARV drugs were dispensed, but the quantity of one or more drugs was less
than the number of doses prescribed, or insufficient to cover the expected pick-up interval.
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•

“Initiating ART at the site” is defi ned as fi rst prescription of ART at the site in an individual
who has not previously received ART at the site, with the exception of ARV drugs for prevention
of mother to child transmission (PMTCT), and who has not transferred in on ART. This
defi nition includes: treatment naïve patients; patients who have received ARV prophylaxis for
PMTCT; non-naïve patients who received ART from other sources and are not recorded as
transferred in.

•

“Lost to follow-up at 12 months” is defi ned as a patient who has not returned to the clinic
>90 days after the last missed appointment or drug-pick up that occurred during the 12
months from the ART start date. Patients known to have transferred out, stopped, or died
during the fi rst 12 months of ART are not included in the defi nition of “lost to follow up”.
Patients whose status is unknown and who meet the “lost to follow-up” defi nition are included
in that category despite the fact that some may have died or are attending another clinic.

•

“On-time clinic appointment keeping” is defi ned as attending the clinic for a scheduled or
expected appointment no later than seven days after that appointment was scheduled or
expected (or, if HIVDR working groups wish to use a more stringent standard, attendance on
or before the day of scheduled or expected appointment may be used). (The word “expected”
is used here to cover ART sites where there is no formal appointment system).

•

“On-time pick-up of ARV drugs” is defined as pick-up of ARV drugs on or before the date the
previously dispensed drugs would have run out if they had been taken according to schedule.

•

“Second-line ART” is defi ned as a regimen prescribed after clinical, immunological, or
virologic failure of a fi rst-line regimen. It does not include substitutions of one drug in the
same class for another in a fi rst-line regimen.

HIV DRUG RESISTANCE EARLY WARNING INDICATORS
WORLD HEALTH ORGANIzATION INDICATORS TO mONITOR HIV DRUG RESISTANCE pREVENTION AT ANTIRETROVIRAL TREATmENT SITES

•

“Stop” is a complete halt of the entire ART regimen, without a restart within the “12-month
date” (i.e. one calendar year after the date of ART initiation).

•

“Substitution” is defined as change from one ART regimen to another by substituting one or
more ARVs within a drug class that was already used in the original regimen. Certain
exceptions apply (2).

•

“Switch” is defined as a change in an ART regimen after regimen failure. The change involves
at least two new drugs; one of which is from a new ARV class. Certain exceptions apply (2).
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6. EARLY WARNING INDICATOR MONITORING PLAN

Each national HIVDR WG should develop an EWI monitoring plan that includes:
1. The strategy used for selecting representative sites (or pilot sites for the pilot phase).
2. A list of the sites where EWI monitoring will be initially performed, the areas of the country in
which the sites are found, relevant demographic information on the patient populations
served, and the percentage of patients receiving ART in the country who are treated at these
sites. For each site the plan should specify whether the site is managed by the national ART
programme, a partner, or a combination of both. The partner(s) should be listed.
3. A brief description of the electronic or paper medical records, registers and pharmacy record
systems that will be used at each site for EWI data abstraction. There is no need to describe
forms or modules that will not be used for EWI monitoring.
4. A list of the EWIs that will be monitored and the corresponding national targets.
5. For each EWI, the length of time over which the denominator will be collected (for instance,
for EWI 3, “Patient retention on fi rst-line ART at 12 months”, the plan should specify if the
denominator will be the number of patients initiating ART during three months, six months, or
one year).
6. For each EWI, the fi eld(s) or variable(s) in each medical record system that will be used for
the denominator, and the method used to abstract the information.
7. For each EWI, the fi eld(s) or variable(s) in each medical record system that will be used for
the numerator, and the method used to abstract the information.
For sites with electronic record systems, include a copy of the file structure or data entry screens
for electronic medical records, registers and pharmacy systems as an appendix to the plan, and
circle the relevant fi elds for the numerators and denominators of each EWI.
For sites with paper-based systems, include a copy of the relevant paper forms as an appendix
to the plan and circle the relevant fi elds from which the numerator and denominator will be
abstracted.

6.1

Selecting denominator time periods for
Early Warning Indicator monitoring

WHO recommends that national HIVDR WGs select a denominator time period for each EWI
included in the national HIVDR strategy.
For each EWI, the number of patients in the denominator (except EWIs 6b and 6c) ideally should
be >100 patients. Therefore if possible, the denominator time period should be selected to allow
sites to achieve this number for each EWI. The minimum number in the denominator should be
30, except at sites where < 30 patients are being treated or being enrolled during one year.
Generally, all ART sites within a country will use the same denominator period. However, in
countries with many ART sites with few ART patients a long time period will be required to achieve
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an ideal denominator in all ART sites. In these cases, the national HIVDR WG may define a
maximum of two denominator time periods for each EWI to be used in “small” and “large” ART
sites respectively. The criteria adopted to define “small” and “large” ART sites will be set by each
national HIVDR WG depending on the available information about the number of patients
currently on ART, as well as the number starting ART at each site, the record-keeping systems in
place, and the practicality of data abstraction.
For EWIs in which the denominators are based on cohorts of patients who start ART during a
selected time period (EWIs 1.a1, 2, 3, 4b, 5b, 6.a2 and optional EWI 8), the designated period for
collecting the denominator (or respective denominators for small and large sites) should be set
to ensure that it will be > 30 patients. This means it is likely that over the selected time period, a
minimum of 30 patients will initiate ART at each participating EWI site.
For “cross sectional” EWIs, which include the ART prescribing practices EWIs 1.a2 and b, and
the pill count/adherence measure optional EWIs 7a and 7b, the time period to collect the
denominator (or respective denominators for small and large sites) should be selected in a way
that ensures it will be > 30 patients. For instance, for the pill count/adherence measure optional
EWIs 7a or 7b, at least 30 patients need to have their adherence assessed by pill count, or by
using a standardized adherence measurement instrument, in each participating EWI site during
the selected time period.
For drug supply continuity indicators 6.a1, 6b, and 6c, the denominator period is one calendar
year. For the ARV drug pick-up EWI 4a, and the ART clinic appointment-keeping EWI 5a, the
denominator period is one calendar month.
After the EWIs have been piloted and the analysis completed, the national HIVDR WG should
agree on the denominator time periods for each EWI. The same denominator periods should be
used every year so that data will be comparable over time.

6.2

Data abstraction from ART sites

HIVDR EWIs differ from many international indicators in that they are site-based and the
abstraction of data to monitor most of them is related to selected time periods, (e.g. periods of
months) and not to an entire year. Reporting should not be the responsibility of staff at ART
sites.
If paper-based record-keeping systems are in place, abstractors trained under the national
HIVDR strategy should abstract the data at each site. Generally data will be abstracted
retrospectively once a year. If possible, countries should combine the EWI data abstraction with
other indicator and patient monitoring programmes taking place in the country. EWI monitoring
may also be used as, or combined with, a quality assurance assessment of record-keeping at
ART sites.
If electronic record-keeping systems are in place, a programme to abstract data for EWI
monitoring should be guided by experts from the national HIVDR WG. Generally, it is not feasible
to obtain EWI information from summary reports already produced by those systems. For
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instance, some reporting systems may underestimate the percentage of patients who are lost to
follow-up, because they require busy clinical staff to scan records manually to identify and
register losses to follow-up on summary sheets. If electronic medical record systems are used
to produce EWIs, validation procedures that use abstraction from paper records should be set
up.
Appendix I contains a detailed description of the sets of data required for capturing and
monitoring each EWI.
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7. COUNTRY REPORTS ON HIV DRUG RESISTANCE
EARLY WARNING INDICATORS
As part of an annual national report on the HIV/AIDS epidemic, data on the HIVDR EWIs should
be monitored, analysed and published. Results should be used to strengthen the national
response to the epidemic. The report for each ART site should be used to optimize its
performance. An ART site that does not meet one or more EWI targets may require increased
support in the form of additional resources, training, additional staff for follow-up purposes.
The introduction to the annual EWI report should include information on the ART sites in which
the indicators have been monitored and about data abstraction for each EWI, including how
numerators and denominators were calculated. Table 1 below shows how the report should
include the results for each site.
Results should be evaluated both to identify sites that have a problem meeting targets for several
indicators (e.g. Site 9 in Table 1), and indicators whose target is not met at many sites (e.g. the ontime drug pick-up indicator in Table 1). More information may be required to determine the type of
additional support needed at specific sites, or the programme changes required at many sites.
On the basis of EWI evidence, hypotheses may be generated and subsequently tested. For instance, in
Table 1, Site 9’s denominator numbers for the last two EWIs are substantially higher than those at other
sites. One hypothesis might be that there are not enough resources or personnel, including pharmacy
staff, for treating such a large number of patients at this site. The EWIs may be used to support evidencebased recommendations for in-depth surveys, programme changes, or requests for additional support.

Table 1. Example of EWI summary table: results from all 154 sites in the HIVDR
EWI monitoring strategy
Site

Percentage of
months with no
ARV drug
stock-outs
(2006)
Target = 100%

Percentage of
appropriate initial
ART regimen
prescriptions
(Jun-Nov 2006)

Percentage of
patients starting
first-line ART
(Jun-Nov 2005)
lost to follow-up at
12 months of ART

Target = 100%

Target = < 20%

Percentage of
patients on ART
keeping all clinical
appointments on
time

Percentage of
patients on ART
picking up all
ARV drugs on
time (Sep 2006)

(Sep 2006)

Target = > 90%

Target = > 80%

1

12/12 (100%)

94/ 94 (100%)

4/ 96 (4%)

182/ 209 (87%)

184/ 192 (96%)

2

10/12 (83.3%)

81/ 81 (100%)

9/ 74 (12%)

342/402 (85%)

176/ 220 (80%)

3

10/12 (83.3%)

31/ 40 (78%)

12/ 37 (32% )

122/ 244 (50%)

144/ 206 (70%)

4

12/12 (100%)

104/ 104 (100%)

10/ 99 (10%)

891/ 993 (90%)

483/ 508 (95%)

5

12/12 (100%)

112/ 112(100%)

13/ 105 (12%)

262/ 305 (85%)

184/ 202 (91%)

6

10/12 (83.3%)

98/1 01 (97%)

2/ 90 (2% )

416/ 442 (95%)

254/ 359 (71%)

7

12/12 (100%)

98/ 98 (100%)

9/ 88 (10%)

602/ 683 (88%)

369/ 402 (95%)

8

12/12 (100%)

203/ 203 (100%)

43 /195 (22%)

292/356 (82%)

254/ 284 (86%)

9

12/12 (100%)

304/ 305 (99.7%)

117/ 260 (45%)

753/ 1506 (50%)

829/1202 (69%)

10

12/12 (100%)

94/ 94 (100%)

12/ 90 (13%)

271/305 (89%)

269/ 290 (93%)

…

…

…

…

…

…

152

12/12 (100%)

33/ 33(100%)

4/ 31 (13%)

147/ 180 (82%)

143/ 159 (90%)

153

12/12 (100%)

26/ 34 (76%)

7/ 35 (20%)

148/ 224 (66%)

129/ 182 (71%)

154

12/12 (100%)

73/ 73(100%)

9/ 69 (16%)

178/203 (87% )

146/154 (95%)
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It is also recommended that the table contains a list of each indicator target and the percentage
of sites that meet it, along with the relevant number of patients covered as shown in Table 2.

Table 2. Example of EWI summary table; targets and outcomes
based on data in Table 1

16

Early Warning Indicator
(EWI)

EWI Target for all sites
(Time period)

No. of sites that meet EWI
target
(% of sites that meet target)
N=154 ART sites

Percentage of months with no ARV
drug stock-outs

100%
(2006)

149/154 (96.7 %)

Percentage of appropriate initial ART
regimen prescriptions

100%
(Jun-Nov 2006)

146/154 (94.8 %)

Percentage of patients starting
first-line ART, lost to follow-up at 12
months of ART

< 20%
(Jun-Nov 2005)

151/154 (98 %)

Percentage of patients on ART
keeping all clinical appointments on
time

> 80%
(Sep 2006)

145/154 (94.1 %)

Percentage of patients on ART
picking up all ART drugs on time

> 90%
(Sep 2006)

95/154 (61.7%)
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APPENDIX I
INSTRUCTIONS ON DATA ABSTRACTION FOR EWI MONITORING
This Appendix contains the detailed sets of data required to capture each EWI. First the national
HIVDR WG needs to select the list of indicators to be used in the HIVDR EWI strategy. Then it
needs to prepare a plan to collect the corresponding sets of data from available medical and
pharmacy record-keeping systems at the sites. Recommended tools to be used for data
abstraction at the sites are presented in Appendix II.
__________________________

EWI 1: ART prescribing practices
a1. Percentage of patients initiating ART at the site during a selected time period who are
initially prescribed, or who initially pick up from the pharmacy, an appropriate fi rst-line
ART regimen.
Numerator: number of patients initiating ART at the site who are prescribed, or who initially pick
up from the pharmacy, an appropriate fi rst-line ART regimen during the selected time period.
Denominator: number of patients initiating ART at the site during the selected time period.
Data abstractors should record the following information for each patient initiating ART at the site
during the selected time period:
•

a patient identifi er;

•

the date of ART initiation at the site (either as an ART prescription or an ARV drug pick-up)
during the selected time period;

•

the ART regimen initially prescribed (or ARV drugs initially picked up);

•

HIV type (i.e. HIV-1, HIV-2, mixed HIV-1 and 2) – to be abstracted only in countries where
HIV-2 diagnosis is recorded in the medical record and is considered in regimen selection.

Notes:
a. If codes are used in medical records to refer to standard fi rst-line ART regimens (e.g. ART
regimen “1a” is a code for the standard fi rst-line d4T+3TC+NVP), data abstractors may use these
codes while abstracting data at the site. If a code (e.g. “other” or “1e”) is used to represent all
non-standard ART regimens (i.e. regimens for which there are no specifi c codes), the data
abstractors must record all ARV drugs included in these regimens in addition to the code.
b. Classifi cation of regimens as “appropriate” should not be done at the site by data abstractors,
but should be done centrally during analysis.
__________________________
a2. Percentage of patients who are prescribed an appropriate ART regimen, or who pick
one up from the pharmacy during a selected time period.
Numerator: number of patients who are prescribed, or pick up from the pharmacy, an appropriate
ART regimen (fi rst-line, second-line, or salvage) during the selected time period.
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Denominator: number of patients who are prescribed, or pick up from the pharmacy, any ART
regimen during the selected time period.
Data abstractors should record the following information for all patients who are prescribed ART,
or who pick up ARV drugs, during the selected time period:
•

a patient identifier;

•

the first date of ART regimen prescription (or ARV drug pick-up) during the selected time
period;

•

the ART regimen prescribed (or ARV drugs picked up);

•

HIV type (i.e. HIV-1, HIV-2, mixed HIV-1 and 2) – to be abstracted only in countries where
HIV-2 diagnosis is recorded in the medical record and considered in regimen selection.

Notes:
a. If codes are used in medical records to refer to standard ART regimens (e.g. ART regimen “1a”
is a code for the standard first-line d4T+3TC+NVP), data abstractors may use these codes while
abstracting data at the site. If a code (e.g. “other” or “1e”) is used to define all non-standard ART
regimens (i.e. regimens for which there are no specific codes), the data abstractors must record
all ARV drugs included in these regimens in addition to the code.
b. Classification of regimens as “appropriate” should not be done at the site by data abstractors,
but should be done centrally during analysis.
__________________________
b. Percentage of patients taking second-line ART during a selected time period who are
prescribed, or who pick up from the pharmacy, an appropriate second-line ART regimen.
Numerator: number of patients on second-line ART at the site who are prescribed, or who pick up
from the pharmacy, an appropriate second-line ART regimen during the selected time period.
Denominator: number of patients who are prescribed, or who pick up from the pharmacy, a
second-line ART regimen during the selected time period.
EWI 1b can be abstracted as a subset of 1.a2. If 1b is to be monitored, patients who have been prescribed,
or who picked up from the pharmacy, a second-line ART regimen during the selected time period,
should be included in 1.a2 data abstraction, but should be recorded on a separate form.
Data abstractors must be trained in how to identify patients on second-line ART, and should
record the following information for all second-line ART prescriptions, or second-line ARV drug
pick-ups, during the selected time period:
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•

a patient identifier;

•

the first date of second-line ART regimen prescription (or second-line ARV drug pick-up)
during the selected time period;
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•

the second-line ART regimen prescribed (or second-line ARV drugs picked up);

•

HIV type (i.e. HIV-1, HIV-2, mixed HIV-1 and 2) – to be abstracted only in countries where
HIV-2 diagnosis is recorded in the medical record and considered in regimen selection.

Notes:
a. If codes are used in medical records to refer to standard second line ART regimens (e.g. ART
regimen “2a” is a code for the standard second-line ddI+ABC+LPV/r), data abstractors may use
these codes while abstracting data at the site. If a code (e.g. “other”, or “2e”) is used for nonstandard ART regimens (i.e. regimens for which there are no specific codes), the data abstractors
must record all ARV drugs included in these regimens in addition to the code.
b. Classification of second-line regimens as “appropriate” should not be done at the site by data
abstractors, but should be done centrally during analysis.
__________________________

EWI 2: Patients lost to follow-up during the first 12 months of ART
Percentage of patients initiating ART at the site in a selected time period who are lost to
follow-up during the 12 months after starting ART.
Numerator: number of patients initiating ART at the site in the selected time period who were not
seen at the clinic, or pharmacy, > 90 days after the date of their last missed appointment or their
last missed drug pick-up that occurred within their first 12-months of ART, and who are not
known to have transferred out or to have died.
Denominator: number of patients initiating ART at the site during the selected time period.
If possible, countries should abstract the data for this indicator from medical and pharmacy records.
The use of both types of records will correctly identify patients’ “lost to follow-up” status.
Data abstractors should record the following information for each patient initiating ART at the site
during the selected time period:
•

a patient identifier;

•

the date of ART initiation at the site (either as an ART prescription or ARV drug pick-up)
during the selected time period;

•

the “12-month date” (i.e. one calendar year after the date of ART initiation);

•

the “15-month date” (i.e. 15 calendar months after the date of ART initiation);

•

the date of the last clinic appointment attended on or before the “12-month date”;

•

the date of the last scheduled or expected clinic appointment missed on or before the
“12-month date” (if applicable);

•

the date of the first clinic appointment attended between the “12-month-” and the “15-month
date” (if any);
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•

the date of the last drug pick-up on or before the “12-month date”;

•

the ARV drugs picked up at the last drug pick-up on or before the “12-month date” including
number of days, or strength and pill number dispensed;

•

the date of the first drug pick-up between the “12 month-” and the “15-month date” (if any);

•

the date of transfer out on or before the “15-month date” (if applicable);

•

the date of death on or before the “15-month date” (if applicable).

Notes:
a. Dates of transfer out and death should be collected in order to correctly define the status of
patients and to avoid their being misclassified in the “lost to follow-up” category.
b. The list of ARV drugs should include the number of days for which drugs have been dispensed, or the
strength and number of pills picked up at the last drug pick-up before the “12-month date”. This is crucial
for calculating the time interval to the following expected drug pick-up (or “run-out date”). If the patient
does not turn up on the “run-out date”, the 90-day count that defines “lost to follow-up” starts from then.
c. In order to be able to correctly classify patients as “lost to follow up” during the first 12 months,
patient information must be abstracted for up to 15 months after ART initiation.
__________________________

EWI 3: Patient retention on first-line ART
Countries can abstract data for these indicators from medical (drugs prescribed) or pharmacy
records (drugs dispensed). Both types of records should be used if possible.
a. Percentage of patients initiating ART at the site during a selected time period who are
taking an appropriate first-line ART regimen 12 months later.
Numerator: number of patients initiating ART at the site during the selected time period who are
on an appropriate first-line ART regimen (including substitutions of one appropriate first-line
regimen for another, but not substitutions of dual- or mono-therapy or an inappropriate threedrug regimen) 12 months from ART initiation.
Denominator: number of patients initiating ART at the site during a selected time period, excluding
the patients who transferred out (if data are available) during the 12 months after initiating ART.
Patients who died, stopped ART, switched to second-line ART, or were lost to follow-up must be
included in the denominator.
Data abstractors should record the following information for each patient initiating ART at the site
during the selected time period:
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•

a patient identifier;

•

the date of ART initiation at the site (either as an ART prescription or an ARV drug pick-up)
during the selected time period;

•

“12-month date” (i.e. one calendar year after the date of ART initiation);

HIV DRUG RESISTANCE EARLY WARNING INDICATORS
WORLD HEALTH ORGANIzATION INDICATORS TO mONITOR HIV DRUG RESISTANCE pREVENTION AT ANTIRETROVIRAL TREATmENT SITES

•

the date of the last clinic appointment attended on or before the “12-month date”;

•

the ART regimen prescribed at the last clinic appointment on or before the “12-month date”,
including number of days, or strength and pill number dispensed;

•

the date of the last ARV drug pick-up attended on or before the “12-month date”;

•

the ARV drugs picked up at the last pick-up on or before the “12-month date”, including
number of days, or strength and number dispensed;

•

the date of transfer out on or before the “12-month date” (if applicable);

•

the date of death on or before the “12-month date” (if applicable);

•

the date ART was stopped, without a restart, on or before the “12-month date” (if applicable);

•

HIV type (i.e. HIV-1, HIV-2, mixed HIV-1 and -2) – to be abstracted only in countries where
HIV-2 diagnosis is recorded in the medical record and is considered in regimen selection.

Notes:
a. If codes are used in medical records to refer to standard first-line ART regimens (e.g. ART
regimen “1a” is a code for the standard first-line d4T+3TC+NVP), data abstractors can use these
codes while abstracting data at the site. If a code (e.g. “other” or “1e”) is used to define all nonstandard ART regimens (i.e. regimens for which there are no specific codes), the data abstractors
must record all ARV drugs included in these regimens in addition to the code.
b. Classification of regimens as “appropriate” should not be done at the site by data abstractors,
but should be done centrally during analysis.
__________________________
b. Percentage of patients initiating ART at the site in a selected time period who are still on
ART after 12 months, and whose initial ART regimen was changed during the first 12
months of ART to another regimen involving a different drug class.
Numerator: number of patients initiating ART at the site in the selected time period who are still
on ART after 12 months and whose initial ART regimen was changed during the first 12 months
of ART to another regimen involving a different drug class.
Denominator: number of patients initiating ART at the site during a selected time period who are
still on ART 12 months after initiation.
Data abstractors should record the following information for each patient initiating ART at the site
during the selected time period:
•

a patient identifier;

•

the date of ART initiation at the site (either as an ART prescription or an ARV drug pick-up)
during the selected time period;

•

the ART regimen initially prescribed (or ARV drugs initially picked up);
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•

“12-month date” (i.e. one calendar year after the date of ART initiation);

•

the date of the last clinic appointment attended on or before the “12-month date”;

•

the ART regimen prescribed at the last clinic appointment on or before the “12-month date”,
including number of days, or strength and pill number dispensed;

•

the date of the last ARV drug pick-up attended on or before the “12-month date”

•

the ARV drugs picked up at the last pick-up on or before the “12-month date”, including
number of days, or strength and pill number dispensed.

Notes:
a. If codes are used in medical records to refer to standard first-line ART regimens (e.g. ART
regimen “1a” is a code for the standard first-line d4T+3TC+NVP), data abstractors can use these
codes while abstracting data at the site. If a code (e.g. “other” or “1e”) is used to define all nonstandard ART regimens (i.e. regimens for which there are no specific codes), the data abstractors
must record all ARV drugs included in these regimens in addition to the code.
__________________________

EWI 4: On-time ARV drug pick-up
a. Percentage of patients picking up all prescribed ARV drugs on time.
Numerator: number of patients who have picked up all their prescribed ARV drugs on time for
two consecutive drug pick-ups, after a selected month.
Denominator: number of patients who picked up ARV drugs during a selected month.
At ART sites with electronic or manual ARV drug pick-up pharmacy registers or dispensing
records that include patient identifiers arranged sequentially by date, it is easy to identify the
patients who picked up ARV drugs during the selected month. Data abstractors should record
the following information for each patient who picked up ARV drugs in the selected month:
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•

a patient identifier;

•

the last ARV drug pick-up date during the selected month (“baseline pick-up”);

•

the two consecutive ARV drug pick-up dates after the selected month (“pick-up 1” and “pickup 2”);

•

the list of ARV drugs, including number of days, or strength and pill number dispensed at
“baseline pick-up” and “pick-up 1”;

•

the date of transfer out after “baseline pick-up” if two ARV drug pick-ups were not recorded
after the “baseline pick-up”;

•

the date of death after “baseline pick-up” if two ARV drug pick-ups were not recorded after
the “baseline pick-up”.

•

the date of ART stop after “baseline pick-up” (that is, a recorded decision by the patient or
physician that ARV should be stopped) if two ARV drug pick-ups were not recorded after the
“baseline pick-up”
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Notes:
a. If the site allows ARV drug pick-ups by a designated treatment “buddy”, partner, or relative, the dates
ARV drugs are picked up on behalf of the patient are counted as ARV drug pick-ups for this EWI.
b. No patient should be counted more than once in the denominator of EWI 4a. (i.e. if a patient picked
up ARV drugs more than once during the selected month, only the last pick-up should be recorded).
c. If the exact number of days of ARV drugs dispensed at “baseline pick-up” and “pick-up 1” is not
available, strength and pill number dispensed should be recorded so that the “run-out” date can
be calculated, i.e. the date when the ARV drugs are expected to finish if taken according to
prescription (see Appendix IV). The “run-out date” sets the limit by which drug pick-up should
occur in order to be defined as “on time”.
d. If the “number of days dispensed” is not available, the monitoring of this EWI for paediatric
patients will require staff to abstract additional information.
e. If pill counts are performed, or other standard objective measurements are used to calculate
the number of pills “in hand” (that is, number of pills remaining with the patient from previous
pick-ups, plus number of pills dispensed at this pick-up), the EWI should be calculated using the
number of pills “in hand” on the pick-up date, rather than the number of pills dispensed.
__________________________
b. Percentage of patients initiating ART at the site during a selected time period who
picked up all prescribed ARV drugs on time during their first 12 months of ART.
Numerator: number of patients initiating ART at the site during the selected time period who
picked up all their ARV drugs on time during the first year of ART, or until they were classified as
dead, transferred out, or as having stopped ART.
Denominator: number of patients initiating ART at the site during a selected time period.
The data for monitoring EWI 4b may be abstracted along with EWI 3a, but some additional
information is needed.
Data abstractors should record the following information for each patient initiating ART at the site
during the selected time period:
•

a patient identifier;

•

the date of ART initiation at the site (preferably initial ARV drug pick-up) during the selected
time period;

•

the “12-month date” (i.e. one calendar year after the date of ART initiation);

•

the dates of each ARV drug pick-up attended on or before the “12-month date”;

•

the list of ARV drugs, including number of days dispensed, or strength and pill number
dispensed at each drug pick-up on or before the “12-month date”;

•

the date(s) of ART stop, without a restart, on or before the “12-month date” (if applicable);
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•

the date of transfer out on or before the “12-month date” (if applicable);

•

the date of death on or before the “12-month date” (if applicable).

Notes:
a. If the site allows ARV drug pick-ups by a designated treatment “buddy”, partner, or relative, the
dates ARV drugs are picked up on behalf of the patient are counted as ARV drug pick-ups for this
EWI.
b. If the exact number of days of ARV drugs dispensed at each drug pick-up is not available,
strength and pill number dispensed should be recorded so that the “run-out” date can be
calculated, i.e. the date when ARV drugs are expected to finish if taken according to prescription
(see Appendix IV). The “run-out date” sets the limit when drug pick-up should occur in order to
be defined as “on time”.
c. If the “number of days dispensed” is not available, the monitoring of this EWI for paediatric
patients will require abstraction of additional information.
d. If pill counts are performed, or other standard objective measurements are used to calculate
the number of pills “in hand” (that is, number of pills remaining with the patient from previous
pick-ups, plus number of pills dispensed at this pick-up), the EWI should be calculated using the
number of pills “in hand” on the pick-up date, rather than the number of pills dispensed.
__________________________

EWI 5: ART clinic appointment-keeping
a. Percentage of ART patients who attend clinic appointments on time.
Numerator: number of patients who attended two consecutive clinic appointments on time after
a selected month.
Denominator: number of patients who attended a clinic appointment during a selected month.
At ART sites with electronic or manual clinic appointment booking systems, it is easy to identify
the patients who attended a clinic appointment during the selected month. If such record systems
are not available, this indicator may be monitored only at ART sites where fixed time intervals are
used for scheduling patient visits (e.g. every 28 days), and expected clinic appointments may be
calculated.
Data abstractors should record the following information for each patient who attended a clinic
appointment during the selected month:
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•

a patient identifier;

•

the date of last clinic appointment attended during the selected month (“baseline clinic
appointment”);

•

the dates of the two consecutive clinic appointments scheduled or expected after the
selected month;
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•

the dates of the two consecutive clinic appointments attended after the selected month (i.e.
“clinic appointment 1” and “clinic appointment 2”);

•

the date of transfer out after “baseline clinic appointment” (if two clinic appointments were
not attended after “baseline clinic appointment”);

•

the date of death after “baseline clinic appointment” (if two clinic appointments were not
attended after “baseline clinic appointment”).

Notes:
a. Clinic appointments attended by a treatment “buddy”, partner, relative, etc. do not count as an
appointment “attended” by the patient for the purpose of this EWI. At sites where no distinction can
be made between attendance by the patient or a surrogate, this EWI should not be collected.
b. A patient should not be counted more than once in the denominator of EWI 5a. (i.e. if a patient
attended more than one clinic appointment during the selected month, only the last one should
be recorded).
__________________________
b. Percentage of patients initiating ART at the site during a selected time period who
attended all clinic appointments on time during the first 12 months of ART.
Numerator: number of patients initiating ART at the site during the selected time period who kept
all their clinic appointments on time during their first 12 months of treatment, or until they were
classified as dead, transferred out, or as having stopped ART.
Denominator: number of patients initiating ART at the site during the selected time period.
At ART sites with electronic or manual clinic appointment booking systems, data on scheduled clinic
appointments can be easily abstracted for this group of patients. If such record systems are not
available, this indicator may be monitored only at ART sites where fixed time intervals are used for
scheduling patient visits (e.g. every 28 days), and expected clinic appointments can be calculated.
Data abstractors should record the following information for each patient initiating ART at the site
during the selected time period:
•

a patient identifier;

•

the date of ART initiation at the site (preferably the ART prescription date) during the selected
time period ;

•

the “12-month date” (i.e. one calendar year after the date of ART initiation);

•

the dates of all clinic appointments scheduled or expected after ART initiation, and on or
before the “12-month date”;

•

the dates of all clinic appointments attended after ART initiation and on or before the
“12-month date”;

•

the date(s) of ART stop, without a restart, on or before the “12-month date” (if applicable);
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•

the date of transfer out on or before the “12-month date” (if applicable);

•

the date of death on or before the “12-month date” (if applicable).

Note:
Clinic appointments attended by a treatment “buddy”, partner, relative, etc. do not count as an
appointment “attended” by the patient for the purpose of this EWI. At sites where no distinction can
be made between attendance by the patient or a surrogate, this EWI should not be collected.
__________________________

EWI 6. Drug supply continuity
The national HIVDR WG may decide to measure one or more of four EWI 6 indicators to assess
drug supply continuity.
EWI 6.a1 and 6.a2 may be used only in cases where reasons for ART substitution, switch, stop or
incompletely dispensed ART regimens are recorded in a standard format, and if “ARV drug supply
shortage” or equivalent, is one of the standard reasons. EWI 6.a1 is preferred to 6.a2, but is
generally feasible only at sites with electronic records.
a1. Percentage of patients on first-line ART whose regimen was stopped, modified or
incompletely dispensed at the pharmacy due to stock-outs or shortages during a
designated year.
Numerator: number of patients on first-line ART whose regimen was stopped, modified or incompletely
dispensed at the pharmacy due to stock-outs or shortages during the designated year.
Denominator: number of patients on first-line ART during the designated year.
Data abstractors should record the following information for each patient who was prescribed,
or picked up, a first-line ART regimen during a designated calendar year:
•

a patient identifier;

•

the date(s) of ART stop during the designated year due to stock-out or shortage and the
name(s) of the ARV drug(s) stopped (if applicable);

•

the date of ART modification during the designated year due to stock-out or shortage and the
name(s) of the ARV drug(s) modified (if applicable);

•

the date when the ART regimen was incompletely dispensed during the designated year due
to stock-out or shortage and the name(s) of the ARV drug(s) of the regimen that were
incompletely dispensed (if applicable).
__________________________

The data for monitoring EWI 6.a2 may be abstracted along with EWIs 4b and 5b, but some
additional information is needed.
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a2. Percentage of patients initiating ART at the site during a selected time period whose
regimen was stopped, modified, or incompletely dispensed at the pharmacy during the
first 12 months of ART due to ARV stock-outs or shortages.
Numerator: number of patients initiating ART at the site during the selected time period whose
regimen was stopped, modified or incompletely dispensed at the pharmacy due to stock-outs or
shortages during the first 12 months of ART.
Denominator: number of patients initiating ART at the site during the selected time period.
Data abstractors should record the following information for each patient initiating ART at the site
during the selected time period, and for the first 12 months of treatment:
•

a patient identifier;

•

the date of ART initiation at the site (either as an ART prescription or an ARV drug pick-up)
during the selected time period ;

•

the “12-month date” (i.e. one calendar year after the date of ART initiation);

•

the date(s) of ART stop on or before the “12-month date” due to stock-out or shortage and
the name(s) of ARV drug(s) stopped (if applicable);

•

the date of ART modification on or before the “12-month date” due to stock-out or shortage
and the name(s) of ARV drug(s) modified (if applicable);

•

the date when the ART regimen was incompletely dispensed on or before the “12-month
date” due to stock-out or shortage and the name(s) of the ARV drug(s) of the regimen that
were incompletely dispensed (if applicable).
__________________________

Methods of abstracting data for EWIs 6b and 6c should be developed in conjunction with staff
implementing the ARV drug supply monitoring system at the site. A separate evaluation may be
performed for each ARV drug routinely used at the site.
b. Percentage of months in a designated year in which there were no ARV drug stock-outs.
Numerator: number of months in the designated year in which there were no days of stock-out
of any ARV drug routinely used at the site.
Denominator: 12 months.
Data abstractors should record the following information for each month of the designated
year:
•

dates of stock-out of any ARV drug routinely used at the site.

Note:
a. If a separate evaluation is planned for each ARV drug routinely used at the site, data abstractors
should record the name of the drugs and the corresponding stock-out dates.

27

b. In countries where ARV drug stock-outs are routinely reported quarterly, EWI 6b may be
calculated as a percentage of quarters in a designated year in which there were no ARV drug
stock-outs (in this case the denominator will be 4 quarters).
c. Maximum duration of incomplete first-line regimen availability during a designated year.
Numerator: maximum number of continuous days in the designated year in which there were
shortages of one or more first-line ARV drugs used at the site.
Denominator: 365.
Data abstractors should record the following information for the designated year:
•

the dates of shortages of one or more first-line ARV drugs used at the site.

Note:
If a separate evaluation is planned for each first-line ARV drug routinely used at the site, data
abstractors should record the name of the drugs and the corresponding shortage dates.
__________________________

Optional EWI 7. Pill count or standardized adherence measure
Clinician or nurse estimates, even if expressed as percentage (e.g. “90 %” of pills taken or “90%”
of patient adherence) cannot be used for this indicator. Only percentages based on recorded pill
numbers or scores from standardized adherence measurement instruments (e.g. visual analog
scale) should be used for these indicators.
a. Percentage of patients who, during a selected time period, demonstrate > 90%
adherence by pill count.
Numerator: the number of patients who demonstrate that at least 90% of each of their ARVs have
been taken as prescribed according to a pill count performed by a provider or pharmacist during
the selected time period (Separate pill counts must be performed for each ARV or combination,
unless a fixed-dose combination containing all ARVs is used).
Denominator: number of patients whose adherence was assessed by pill count during the
selected time period.
Data abstractors should record the following information for all ART patients who pick up ARV
drugs during the selected time period:
•

a patient identifier;

•

the last ARV pick-up or clinic appointment date during the selected period when pill count
was assessed;

•

the list of ARV drugs or combinations and the percentage of pills taken for each.

b. Percentage of patients who, during a selected time period, demonstrate > 90% adherence
according to a standardized adherence measurement instrument.
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Numerator: number of patients who demonstrate that they took at least 90% of each of their ARVs
as prescribed according to a standardized adherence measurement instrument during the selected
time period. (Adherence must be measured separately for each ARV drug or combination, unless
a fixed-dose combination containing all ARV drugs is used).
Denominator: number of patients whose adherence was assessed by a standardized adherence
measurement instrument during the selected time period.
Data abstractors should record the following information for all ART patients who pick up drugs
during the selected time period:
•

a patient identifier;

•

the last ARV pick-up or clinic appointment date during the selected time period when
adherence was assessed;

•

the score of the standardized adherence measurement instrument used at the site to assess
adherence.
__________________________

Optional EWI 8. Viral load suppression following 12 months of first-line ART
Percentage of patients initiating ART at the site in a selected time period whose viral load
is <1000 copies/ml after 12 months of first-line ART.
Numerator: number of patients initiating ART at the site during the selected time period, who are
still taking first-line ART at 12 months and who have a viral load of <1000 copies/ml.
Denominator: number of patients initiating ART at the site during the selected time period,
excluding those who died or were transferred out before their 12-month evaluation, and including
patients recorded as lost to follow-up, stopped, or switched during the 12 months of ART.
Data abstractors should record the following information for each patient initiating ART during
the designated time period:
•

a patient identifier;

•

the date of ART initiation at the site (either as ART prescription or ARV drug pick-up);

•

the ART regimen initially prescribed (or ARV drugs initially picked up);

•

the “12-month date” (i.e. one calendar year after the ART initiation date);

•

the date of the last clinic appointment attended on or before the “12-month date”;

•

the ART regimen prescribed at the last clinic appointment on or before the “12-month date”,
including number of days, or strength and pill number dispensed;

•

the date of the last ARV drug pick-up attended on or before the “12-month date”;

•

the ARV drugs picked up at the last pick-up on or before the “12-month date”, including
number of days, or strength and pill number dispensed;

•

the date of blood collection for HIV viral load test closest to the “12-month date”;
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•

HIV viral load test result (copies/ml);

•

the date of death on or before the “12-month date” (if applicable);

•

the date of transfer out on or before the “12-month date” (if applicable).

Notes:
a. If codes are used in medical records to refer to standard first-line ART regimens (e.g. ART
regimen “1a” is a code for the standard first-line d4T+3TC+NVP), data abstractors may use these
codes while abstracting data at the site. If a code (e.g. “other” or “1e”) is used to define all nonstandard ART regimens (i.e. regimens for which there are no specific codes), the data abstractors
must record all ARV drugs included in these regimens in addition to the code.
b. The denominator must include individuals recorded as lost to follow-up, stopped, or switched
during the 12 months. This means the denominator includes all patients for whom no viral load is
available at 12 months, with the exception of those who have transferred out or have died.

30

HIV DRUG RESISTANCE EARLY WARNING INDICATORS
WORLD HEALTH ORGANIzATION INDICATORS TO mONITOR HIV DRUG RESISTANCE pREVENTION AT ANTIRETROVIRAL TREATmENT SITES

APPENDIX II
DATA ABSTRACTION TOOLS FOR EWI MONITORING
In this appendix a set of data abstraction tools for EWI monitoring is presented. As anticipated in
Appendix I, each EWI can be captured and monitored by abstracting a specifi c set of data from
medical and/or pharmacy records available at the site. The following tools are meant to be used
during the data abstraction phase at the site, as well as during the subsequent analysis performed
centrally by national HIVDR WG staff.
On request, EWI data abstraction tools will be provided to each country that implements the WHO
HIVDR EWI monitoring strategy.
Data abstraction tools for EWI monitoring are user friendly instruments that can be used as
spreadsheet files (electronic tools) if computers are available for EWI monitoring, and data
abstractors are staff who are computer literate and trained to transfer information from medical
and pharmacy records directly into a database. The tools can also be printed out as forms for
manual recording (manual tools).
Every WHO’s electronic tool has a built-in system of functions that automatically calculate the
specifi c EWIs once complete data are entered. In a few cases (e.g. defi ning appropriate ART
regimens for EWI 1), the electronic tool requires some additional information (e.g. the list of
“appropriate regimens”) to be entered centrally by HIVDR WG staff. Extra columns and an “EWI
result box” are “hidden” in the electronic spreadsheet, and should be “unhidden” during central
data analysis. If data are abstracted onto paper forms at the sites, they should be centrally
entered in the electronic tool if the tool is to be used to perform analyses.
Every data abstraction tool has an initial table (see Figure 1) with a series of fi elds that cover
fundamental information about the data. The list of fi elds and data entry instructions below refer
to this initial table:
Country: the country in which the data collection takes place and the overall HIVDR EWI strategy
is being implemented.
Facility: the name of the ART site at which data are collected (may also include the region or
district in which the facility is located).
Data entry date: the date when data entry starts (a new date may be entered on subsequent
sheets if manual tools are used as forms for data recording).
Total number of sheets (to be recorded only if paper abstraction tools are used): to be entered
to clarify the total number of sheets subsequently to be put into the electronic system.
Time period: the selected denominator time period expressed as months, quarters or a
designated calendar year according to the different EWIs.
Total number of patients: the total number of patients whose data have been recorded for the
relevant EWIs. The total number is automatically generated in the electronic tool.
Adult or paediatric patients: a required fi eld that is used to defi ne whether the data collected
on the tool belong to the adult (enter “A”) or paediatric (enter “P) EWI monitoring strategy.
Data abstractor (name/last name/contact information): the name of the person(s) involved in
the process of data abstraction at the site and their contact information, in case specifi c data is
queried or needs clarifying.
The second part of the tool is a self-explanatory data entry table, in which the sets of data
(presented for each EWI in Appendix I) are manually or electronically recorded according to
recommended instructions.
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Fig. 1

Example of a data abstraction tool (Data Abstraction Tool for EWI 1.a1)

HIV DRUG RESISTANCE EARLY WARNING INDICATORS - DATA ABSTRACTION TOOL
F AC IL IT Y :

C OUNT R Y :
Data entry date (dd/mm/yyyy) :

Indicator: ART Prescribing practices (EWI 1.a1) - Percentage of patients initiating ART at the site during a selected time period who
are initially pres cribed, or who initially pick up from the pharmacy, an appropriate firs t-line AR T regimen
T ime P eriod (T hes e data refer to patients who initiated AR T at this facility during the s elected time period) :
0 Adult or paediatric patients ( A / P ) :

T otal number of patients :

Data abs tractor at the facility ( name / las t name / contact phone) :
No.
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P atient ID (exclude if
trans ferred in on AR T )

AR T initiation date
Initial AR T pres cription or AR V drug
pick-up
(dd/mm/yyyy)

AR T regimen initially pres c ribed (or pic ked up)
Lis t of AR V drugs as recorded on medical or pharmacy record - C odes for
s tandard AR T regimens , if us ed, may be entered; if a code is us ed for nons tandard AR T regimens (e.g. "other", "1e", etc) the complete lis t of AR V drugs
mus t be entered

HIV type
(HIV -1; HIV -2; HIV -1 and 2)
to be abs tracted only in
countries where HIV -2 is
cons idered in regimen
l i
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Fig. 2

Example of a data abstraction tool with visible columns and EWI result box

HIV DRUG RESISTANCE EARLY WARNING INDICATORS - DATA ABSTRACTION TOOL
F AC IL IT Y :

C OUNT R Y :
Data entry date (dd/mm/yyyy) :

Indicator: ART Prescribing practices (EWI 1.a1) - Percentage of patients initiating ART at the site during a selected time period who
are initially pres cribed, or who initially pick up from the pharmacy, an appropriate firs t-line AR T regimen
T ime P eriod (T hes e data refer to patients who initiated AR T at this facility during the s elected time period) :

E WI 1.a1 target

0 Adult or paediatric patients ( A / P ) :

T otal number of patients :

100%

EWI 1.a1 at the site

Data abstractor at the facility ( name / last name / contact phone) :
No.

P atient ID (exclude if
transferred in on AR T )

AR T initiation date
Initial AR T prescription or AR V drug
pick-up
(dd/mm/yyyy)

AR T regimen initially pres cribed (or picked up)
List of AR V drugs as recorded on medical or pharmacy recordC odes
for
standard AR T regimens, if used, may be entered; if a code is used for nonstandard AR T regimens (e.g. "other", "1e", etc) the complete list of AR V drugs
must be entered

HIV type
(HIV-1; HIV-2; HIV-1 and 2)
to be abstracted only in
countries where HIV-2 is
considered in regimen
l i

Appropriate AR T regimen
(C ode "1" if AR T regimen is
appropriate; code "0" if AR T
regimen is not appropriate)
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APPENDIX III
EXAMPLES OF DATA ABSTRACTION AND ANALYSIS FOR EWI MONITORING
In this Appendix we present two examples of data abstraction and analysis for EWI monitoring.
These examples show how data should be abstracted, explained and analysed using the WHO
HIVDR EWI tools in Appendix II.

Example 1: EWI 1. ART prescribing practices
Among other EWIs, EWI 1.a1 has been selected by the National HIVDR WG of Country X for the
EWI monitoring strategy.

EWI 1.a1 defi nition (from section 4.1):
Percentage of patients initiating ART at the site during a selected time period who are initially
prescribed, or who initially pick up from the pharmacy, an appropriate first-line ART regimen.
Numerator: number of patients initiating ART at the site who are prescribed, or who initially pick
up from the pharmacy, an appropriate fi rst-line ART regimen during the selected time period.
Denominator: number of patients initiating ART at the site during the selected time period.
Defi nition of appropriate regimen (from section 5):
•

standard regimen listed and used according to national ART guidelines;

•

regimen recommended in one or more sets of international ART guidelines. In each country, the
international guidelines used to define “appropriate regimens” should be selected by the national
HIVDR WG. We recommend that WHO guidelines be used to define “appropriate regimens”.

Data abstraction for EWI 1.a1 monitoring
As recommended in Appendix I, in order to capture EWI 1.a1, the following data are required for
each patient initiating ART at the site during a selected time period:
•

a patient identifi er;

•

the date of ART initiation at the site (either as an ART prescription or an ARV drug pick-up)
during the selected time period;

•

the ART regimen initially prescribed (or ARV drugs initially picked up).

In our example of Country X, all sites are quite homogeneous as far as volume of patients is
concerned. The denominator time period for all sites selected by the HIVDR WG for EWI 1.1a is the
quarter from 1 July to 30 September of a designated year X (e.g. 2007). The recommended set of
data presented above will be abstracted in all ART facilities for the patients who initiate ART at each
site during the selected time period. All EWI will be captured and analysed separately for each site.
Data abstraction teams should be trained to abstract the required set of data from available
record-keeping systems at the sites. Examples of records actually filled in at sites should be
used in training. In Country X, an ART cohort register and “HIV Care/ART Cards” are used at all
sites. Preliminary evaluations have also confi rmed that the relevant information is being filled in
for EWI 1.a.1 in the relevant fi elds at all selected sites. Therefore, the HIVDR WG has planned to
use the registers and cards and has trained abstractors accordingly (see Figure 3).
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Fig. 3

Example of source document for data abstraction: “HIV Care/ART
Cards” used to abstract information for EWI monitoring in Country X.

Note: The data required to capture EWI 1.a1 are indicated by arrows.

ART cohort registers (not shown) are used to identify the ART numbers and medical record identification
numbers of patients who initiate treatment in the selected time period. Data abstractors will locate the
“HIV Care/ART Cards” of patients who began ART in the selected time period, as shown in Figure 3,
and abstract the relevant information. If the data abstraction team has been supplied with laptop
computers and trained to use them, the data abstractor can transfer these data into the specific EWI
1.a1 electronic tool (see Figure 1 in Appendix II). If laptops are not available, or abstractors are not
computer-trained, the data abstraction tools may be printed out as forms for manual paper recording.
In the case of EWI 1.a1, a patient identifier, the ART start date, and the initial regimen prescribed
are abstracted. If codes are used in medical records to refer to standard first-line ART regimens
(e.g. ART regimen “1a” is a code for the standard first-line d4T+3TC+NVP), data abstractors may
use these codes while collecting data at the site. If a separate code (e.g. “other”, “1e”, etc.) is used
to define all non-standard ART regimens (i.e. regimens for which there are no specific codes), the
data abstractors must record all ARV drugs included in these regimens, in addition to the code.
The purpose of this EWI is to evaluate whether prescribing practices of initial ART regimens are appropriate
at each ART site in Country X. The decision whether a regimen is appropriate should not be made by data
abstractors at the site. HIVDR WG staff will decide if regimens are appropriate during analysis.
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Once data abstraction has been completed (see Figure 4), the electronic forms can be sent by
e-mail. Otherwise, laptops or flash drives can be delivered and the data downloaded to staff at the
institution that the national HIVDR WG designates to perform the analysis. If paper forms are used,
they should be hand-delivered if possible to ensure confidentiality. If the forms are to be faxed or sent
by regular post mail, a system must be devised to ensure confidentiality and guarantee delivery.

Fig. 4

Example of electronic or manual data abstraction tool filled in with
the required information, ready to be e-mailed, faxed or posted to the
national HIVDR WG for analysis
HIV DR UG R E S IS T ANC E E AR L Y WAR NING INDIC AT OR S - DAT A AB S T R AC T ION TOOL
F AC IL IT Y : Hos pital X

C OUNT R Y : C OUNT R Y X
Data entry date (dd/mm/yyyy) : 01/02/2008

Indicator: ART Prescribing practices (EWI 1.a1) - Percentage of patients initiating ART at the site during a selected time period
who are initially pres c ribed, or who initially pic k up from the pharmac y, an appropriate firs t-line AR T regimen
T ime P eriod (T hes e data refer to patients who initiated AR T at this fac ility during the s elec ted time period) : J ul 07-S ep 07
186 Adult or paediatric patients ( A / P ) : A

Total number of patients :

Data abstractor at the facility ( name / last name / contact phone) :
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
…
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P atient ID (exclude if
trans ferred in on AR T )

AR T initiation date
Initial ART prescription or ARV drug pickup
( dd/mm/yyyy)

AR T regimen initially pres c ribed (or pic ked up)
List of ARV drugs as recorded on medical or pharmacy record - C odes for
s tandard AR T regimens , if us ed, may be entered; if a code is us ed for n
s tandard AR T regimens (e.g. "other", "1e", etc) the complete lis t of AR V
drugs mus t be entered

X X 031

01/07/2007

1a

X X 033

01/07/2007

1b

X X 034

02/07/2007

1a

X X 035

02/07/2007

1a

X X 037

02/07/2007

1a

X X 038

03/07/2007

1b

X X 039

03/07/2007

1b

X X 040

03/07/2007

1b

X X 042

03/07/2007

1a

X X 043

03/07/2007

1a

X X 044

03/07/2007

other: AZT ddI S QV

X X 045

03/07/2007

1a

X X 046

03/07/2007

1b

X X 047

04/07/2007

1a

X X 048

04/07/2007

1b

X X 049

04/07/2007

other: AB C ddI

X X 050

04/07/2007

1a

X X 051

04/07/2007

1a

X X 052

04/07/2007

1a

X X 053

05/07/2007

other: T DF 3T C E F V

…

…

…
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Data analysis for EWI 1.a1 monitoring
Data entered directly into the electronic tool at the site can be used for EWI data analysis. However,
transfer of data from paper abstraction forms will need to be carried out at the central level.
Electronic tools have a built-in system requiring additional information to be entered in hidden
columns at the central level before the EWI calculation and data analysis can be completed. In
case of EWI 1.a1, the “unhide” function will show an additional column for categorization of the
appropriateness of the prescribed regimen (see Figure 5). Staff at the central level will categorize
the abstracted regimens as “appropriate” or “inappropriate” according to national and/or
international treatment guidelines.

Fig. 5

Example of additional information entered and analysis performed at
central level by HIVDR WG staff using the hidden functions of the EWI
electronic data abstraction tool

Note: For EWI 1.a, the sum of the “appropriate ART regimens” will be the numerator. The “total
number of patients” who initiate ART at the site in the selected time period will be the denominator.
EWI 1.a1 result box

HIV DRUG RESISTANCE EARLY WARNING INDICATORS - DATA ABSTRACTION TOOL
C OUNT R Y : C OUNT R Y X

F AC IL IT Y : Hos pital X

Data entry date (dd/mm/yyyy) : 01/02/2008
1.a1)
- Percentage
of patients
initiating
ART
sitesduring
a selected
timetime
period
Indicator: ART
AR T Prescribing
P res cribingpractices
practices(EWI
(E WI
1.a1)
- P ercentage
of patients
initiating
ARatT the
at the
ite during
a s elected
perio
who are initially pres cribed, or who initially pick up from the pharmacy, an appropriate firs t-line AR T regimen
T ime P eriod (T hes e data refer to patients who initiated AR T at this facility during the s elected time period) : J ul 07-S ep 07
T otal number of patients :

denominator

186 Adult or paediatric patients ( A / P ) : A

100%

E WI 1.a1 target
EWI 1.a1 at the site

93.01%

Data abstractor at the facility ( name / last name / contact phone) :
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
…

P atient ID (exclude if
transferred in on AR T)

AR T initiation date
AR T regimen initially pres cribed (or picked up)
Appropriate AR T regimen
Initial AR T prescription or AR V drug pick- List of AR V drugs as recorded on medical or pharmacy recordC -odes (C ode "1" if on appropriate AR T
up
dd/mm/yyyy)
(
for standard
standard ART
AR Tregimens,
regimens,if used,
if used,
may
may
be be
entered;
entered;
if a ifcode
a code
is used
is used
for regimen; code "0" if on non
non-standard ART
AR T regimens
regimens (e.g.
(e.g."other",
"other","1e",
"1e",etc)
etc)the
thecomplete
completelistlistofof appropriate AR T regimen)
AR V drugs must be entered

XX031

01/07/2007

1a

1

XX033

01/07/2007

1b

1

XX034

02/07/2007

1a

1

XX035

02/07/2007

1a

1

XX037

02/07/2007

1a

1

XX038

03/07/2007

1b

1

XX039

03/07/2007

1b

1

XX040

03/07/2007

1b

1

XX042

03/07/2007

1a

1

XX043

03/07/2007

1a

1

XX044

03/07/2007

other: AZT ddI S QV

0

XX045

03/07/2007

1a

1

XX046

03/07/2007

1b

1

XX047

04/07/2007

1a

1

XX048

04/07/2007

1b

1

XX049

04/07/2007

other: AB C ddI

0

XX050

04/07/2007

1a

1

XX051

04/07/2007

1a

1

XX052

04/07/2007

1a

1

XX053

05/07/2007

other: T DF 3T C E F V

…

…

…

hidden column for
classification of
regimen
appropriateness

1
…
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The calculation of EWI 1.a1 will require additional information to be entered at central level (i.e.
classification of regimen appropriateness). As shown in Figure 5, HIVDR WG staff will have to
unhide the function of the electronic tool and fill in the required additional information.
The HIVDR WG of Country X has defined appropriate regimens as standard regimens that meet
national guidelines, as well as additional regimens that meet WHO guidelines. Individuals who
classify regimens for EWI 1.a1 should refer to the list of appropriate first-line regimens based on
the definition developed by the WG.
In the column in which “appropriateness” is assessed, appropriate ART regimens will be coded
“1”; non-appropriate ART regimens will be coded “0”. In the example shown in Figure 5, most
ART regimens were recorded in medical records as either “1a” or “1b” (codes adopted in Country
X for standard ART regimens according to national guidelines). These are on the list of regimens
considered as appropriate first-line and are coded “1” in the tool. The observation No. 20 was
recorded in the medical record as “other”; the actual regimen prescribed was TDF+3TC+EFV.
This is on the list of appropriate regimens because it meets WHO guidelines and is coded “1” in
the tool. Observations No. 11 and No. 16 were recorded in the medical record as “other”; the
actual regimens prescribed were AZT+ddI+SQV and ABC+ddI. These do not meet the definition
of appropriate first-line ART regimens in Country X, and are therefore coded “0” in the tool.
Once the “appropriate ART regimen” variable has been entered for all observations, the electronic
tool automatically calculates the EWI score. This can be compared with the EWI target, and both
can be seen in the tool’s EWI result box.
The same operation will be carried out for all sites that participate in the EWI monitoring strategy.

Validation of EWI 1.a for each site
Validation exercises should be performed for each indicator. Information abstracted for EWI
monitoring should be re-acquired from a different set of records for a proportion of patients for
whom data was originally abstracted. If alternative records are not available, validation abstractors
should re-acquire the information from the original source document (if possible, from a different
area of the record).
If fewer than 300 patients are in the denominator for this EWI, use a random number process to
select 30 patient identifiers from the list of patients for whom data was abstracted for HIVDR EWI
1.1a at the site. If more than 300 are in the denominator, use a random number process to select
a number of patient identifiers equal to 10% of the denominator. The selected identifiers and the
date of the initial ART prescription for each of the patients should then be given to the validation
abstractors, who are not given the ART regimen information previously abstracted.
The validation abstractors in Country X will then go to the pharmacy at the ART site with the list
of patent identifiers and the list of initial ART prescription dates. Abstractors will examine
individual pharmacy records to see whether each patient picked up ARV drugs on the prescription
date. If no drug pick-up is recorded on the provided dates, the validation abstractors will look at
pick-ups over the following days until an ARV drug pick-up is registered. Patient identification,
initial ART pick-up date, and the regimen picked up should be recorded on the electronic or

38

HIV DRUG RESISTANCE EARLY WARNING INDICATORS
WORLD HEALTH ORGANIzATION INDICATORS TO mONITOR HIV DRUG RESISTANCE pREVENTION AT ANTIRETROVIRAL TREATmENT SITES

paper HIVDR EWI tool used for abstraction. Transporting the data to the central level should be
performed as described previously in the EWI abstraction section.
At the central level, the regimen information from the validation exercise is compared with the
information originally abstracted. If there is a discrepancy between the information recorded in
the validation exercise and the routine EWI data abstraction for even one patient, information
from the alternative set of records used for validation (in Country X, the individual pharmacy
records) should be abstracted for all patients included in the EWI monitoring.
Note: If countries use pharmacy records for the initial abstraction, then clinical records should be
used for the validation exercise.

Example 2: EWI 4a. On-time ARV drug pick-up
Country X’s national HIVDR WG has also selected EWI 4a about on-time ARV drug pick-up for its
EWI monitoring strategy.

EWI 4a definition (from section 4.4):
Percentage of patients picking up all prescribed ARV drugs on-time.
Numerator: the number of patients who picked up all their prescribed ARV drugs on time for two
consecutive drug pick-ups after a selected month.
Denominator: the number of patients who picked up ARV drugs during a selected month.
Definition of “on-time pick-up of ARV drugs” (from section 5):
“On-time pick-up of ARV drugs” is defined as pick-up of ARV drugs on or before the day the
previously dispensed drugs would have run out if taken according to schedule. Abstractors do
not make the decision about whether a pick-up is “on time”; they only record the pick-up dates.
Data collection for EWI 4a monitoring
In order to capture EWI 4a as recommended in Appendix I, the following data are required for
each patient who picked up ARV drugs during the selected month:
•

a patient identifier;

•

the last ARV drug pick-up date during the selected month (“baseline pick-up”);

•

the two consecutive ARV drug pick-up dates after the selected month (“pick-up 1” and “pickup 2”);

•

the list of ARV drugs, including number of days dispensed, or strength and pill number
dispensed at “baseline pick-up” and “pick-up 1”;

•

the date of transfer out after “baseline pick-up” (if two ARV drug pick-ups were not recorded
after the “baseline pick-up”);

•

the date of death after “baseline pick-up” (if two ARV drug pick-ups were not recorded after
the “baseline pick-up”).
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•

the date of ART stop after “baseline pick-up” (that is, a recorded decision by the patient or
physician that ARV should be stopped) if two ARV drug pick-ups were not recorded after the
“baseline pick-up”

As explained in the previous example, before data abstraction is planned, the national HIVDR
WG will have defined a denominator time period. In the Country X example, the denominator time
period was set as the month of September of a designated year X (e.g. 2007). The recommended
set of data shown above will be abstracted in all ART facilities, but only for patients who picked
up ARV drugs during the selected month.
If available and reliable, pharmacy records (pharmacy registers and individual files) are the best
source for this EWI. If pharmacy records cannot be used, prescription dates and prescription
information from medical records may be used rather than actual pick-up dates and the names
of ARV drugs picked up. Data abstraction teams should be trained to abstract the required set
of data from available record-keeping systems at the sites. Examples of records actually filled in
at sites should be used in the training. In Country X, ARV pick-up dates, regimens picked up, and
number of days for which drugs have been dispensed are recorded sequentially by pick-up date
on the pharmacy cards of individual patients (see Figure 6). Dates of death and transfer out are
recorded on “HIV Care/ART Cards” (see Figure 7).
ART pharmacy registers (not shown) can be used to identify the ART numbers and medical
record identification numbers of the patients who pick up ARV drugs during the selected
denominator month. Data abstractors will locate the individual pharmacy cards of these patients
and abstract the “baseline pick-up” date, the next two pick-up dates, and drug information for
“baseline pick-up” and “pick-up 1”. If there are not two pick-up dates after “baseline pick-up”
recorded on the individual pharmacy card, data abstractors should go to the individual “HIV
Care/ART Cards” and record the date of death, or transfer out (if applicable).
If a patient picked up ARV drugs more than once during the selected denominator month, data
abstractors will record only the last drug pick-up in that month as the “baseline pick-up”.
If the data abstraction team has been supplied with laptop computers and trained to use them,
the data abstractor can transfer these data into the specific EWI 4a electronic tool (see Figure 8).
If laptops are not available, or abstractors are not computer-trained, the data abstraction tools
may be printed out as forms for manual recording.
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Fig. 6

Example of source document for data abstraction: pharmacy records
used to abstract information for EWI monitoring

Note: The data required to capture EWI 4a are indicated by arrows.
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Fig. 7

Example of source document for data abstraction: “HIV Care/ART
Cards” used to abstract information for EWI monitoring in Country X

Note: The data required to capture EWI 4a are indicated by arrows.
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No.

P atient ID

ARV drugs picked up at "baseline pick-up" (Lis t
of ARV drugs dispensed; if number of days of ART
dis pens ed is available, s hould be recorded in the
appropriate column, otherwis e s trength and pill
number s hould be s pecified)

0 Adult or paediatric patients ( A / P ) :

" bas eline pic k-up" - the date
of the las t drug pick-up during
the s elected month
(dd/mm/yyyy)

Data abs tractor ( name / las t name / contact phone ) :

T otal number of patients :

T ime P eriod (T hes e data refer to patients who have pic ked up AR V drugs during the s elec ted month :

drugs on time

Indicator: On-Time ARV Drug Pick-Up (EWI 4a) - Percentage of patients picking up all prescribed ARV

Data entry date (dd/mm/yyyy) :

F AC IL IT Y :

HIV DRUG RESISTANCE EARLY WARNING INDICATORS - DATA ABSTRACTION TOOL

C OUNT R Y :

Number of days
of AR T pic ked
up at " bas eline
pic k-up" - if
available

" pic k-up 1" - firs t
drug pick-up after
"bas eline pick-up"
(dd/mm/yyyy)

AR V drugs pic ked up at " pic k-up 1"(Lis t of
ARV drugs dispensed; if number of days of ART
dispensed is available, should be recorded in the
appropriate column, otherwis e s trength and pill
number s hould be s pecified)

Number of
" pic k-up 2" days of AR T
s econd drug pickup after "bas eline
pic ked up at
" pic k-up 1" - if pick-up"
(dd/mm/yyyy)
available

date of trans fer
out after
" bas eline pic kup" - if applicable

date of death
between after
" bas eline pic kup" - if applicable

Fig. 8
Data abstraction tool for EWI 4a
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Once the data abstraction is completed (see Figure 9), the electronic forms can be sent by
e-mail. Otherwise, laptops or flash drives can be delivered and the data downloaded to staff at
the institution the national HIVDR WG designates to perform the analysis. If paper forms are
used, they should be hand-delivered if possible to ensure confidentiality. If the forms are to be
faxed, or sent by regular mail, a system must be devised to ensure confidentiality and guarantee
delivery.

Data analysis for EWI 4a monitoring
As explained in our previous example, data entered directly into the electronic tool at the site can
be used for EWI data analysis. However, data transfer from paper abstraction forms will have to
be done at the central level.
Electronic tools have a built-in system that requires additional information to be entered in hidden
columns at the central level before the EWI calculation and data analysis can be done.
In the case of EWI 4a, the “unhide” function will show three additional columns: “run-out date 1”,
“run-out date 2”, and “death or transfer out before pick-up 1” (see Figure 10).
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Fig. 9

Example of electronic or manual data abstraction tool filled in with
the required information, ready to be e-mailed, faxed or posted to the
national HIVDR WG for analysis
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hidden columns with automatically calculated "run
out" dates

46

hidden column for classification of dates of
death and transfer out

Example of data additional information entered and analysis
performed at central level by the HIVDR WG staff using the hidden
functions of the EWI electronic data collection tool

EWI 4a result box

Fig. 10
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Calculating EWI 4a will require some additional information to be entered at central level. As
shown in figure 10, HIVDR WG staff will have to “unhide” columns and functions of the electronic
tool, and fill in the required additional information. In Country X, data abstractors were able to
record the number of days of ART dispensed at “baseline pick-up” and “pick-up 1”, and the
electronic tool automatically calculated the corresponding “run-out date 1” and “ run-out date 2”
(i.e. the dates when the drugs dispensed at “baseline pick-up” and “pick-up 1” respectively are
expected to finish if taken according to correct schedule. The “run-out date” is also the date that
sets the time interval by which the following drug pick-up is expected to occur). “Run-out date 1”
and “run out date 2” are shown in the first two “unhidden” columns of the electronic tool (see
Figure 10).
Depending on the source document used at the site, the exact number of days of ARV drugs
dispensed to the patient may not be available for data abstraction. In these cases, the HIVDR
WG staff will have to calculate “the number of days of ARV drugs dispensed” from available
strength and pill number dispensed (see Appendix IV).
The third unhidden column in the electronic tool is “death or transfer out “. If a date of death or
transfer out was recorded by the data abstractor, the central staff should classify that date in this
column. If the patient died or was transferred out after “baseline pick-up” and no “pick-up 1” was
made afterwards, code “1” should be entered in the tool. If the patient died or was transferred
out after the date of “pick-up 1”, code “0” should be entered in the tool. If a date of death or
transfer out was not recorded, no code should be entered.
Once “death or transfer out before pick up 1” has been classified for all observations, the
electronic tool automatically calculates the EWI score which can be compared with the EWI
target; both are visible in the tool’s EWI result box.
The same operation will be carried out at all sites participating in the EWI monitoring strategy.

Validation for each site
Validation exercises should be performed for each indicator. Information abstracted for EWI
monitoring should be re-acquired from a different set of records for a proportion of patients for
whom data was originally abstracted. If alternative records are not available, validation abstractors
should re-acquire the information from the original source document (if possible, from a different
area of it).
If fewer than 300 patients are in the denominator for this EWI, use a random number process to
select 30 patient identifiers from the list of patients for whom data was abstracted for HIVDR EWI
4a at the site, and for whom a “pick-up 1” date was recorded. If more than 300 are in the
denominator, use a random number process to select a number of patient identifiers equal to
10% of the denominator. The selected identification numbers and the date of the “pick-up 1” for
each of the patients should then be given to the validation abstractors, who are not given the
complete information previously abstracted.
For this indicator, the validation abstractors in Country X will use prescription forms that are filed
by date of drug pick-up rather than by patient file number at ART site pharmacies. The validation
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abstractors go to the pharmacy at the site with the list of patient identifiers and the list of “pick-up
1” dates. They examine individual prescriptions recorded on the “pick-up 1” dates to see whether
each patient was dispensed ARV drugs on that date. If no prescription is recorded for the
individual on the date listed, the validation abstractors will look at pick-ups over the next several
days to see if an ARV drug pick-up is registered. Patient ID, ART pick-up date, and the regimen
picked up should be recorded from the prescription form onto the electronic or paper HIVDR
EWI tool used for abstraction. Transporting data to the central level should take place in the
manner previously described for EWI abstraction.
At the central level, the regimen information from the validation exercise is compared with the
information originally abstracted. If there is a discrepancy between the information recorded in
the validation exercise and the routine EWI data abstraction for even one patient, information
from alternative set of records used for validation (in Country X, the pharmacy prescription forms)
should be abstracted for all patients included in the EWI monitoring.
Note: If countries use pharmacy records for the initial abstraction, if possible an alternative set
should be used for validation. For instance, pharmacy registers or prescription forms filed by
date of pick-up at the pharmacy should be used for validation, if the initial abstraction was
performed using individual pharmacy records. In some countries, medical records can also be
used for validation of this EWI, but only if, without exception, patients always pick up drugs on
the day they are prescribed at all sites. Otherwise, comparing date of prescription with date of
pick-up will not reliably validate the date of pick-up.
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APPENDIX IV
CALCULATING “NUMBER OF DAYS OF ANTIRETROVIRAL DRUGS DISPENSED”
EWI electronic tools for EWIs 2, 3, 4a, and 4b have a built-in system that is able to automatically
calculate the date an ART regimen that has been picked up will “run out” (“ART run-out date”).
This is the date that all dispensed drugs will be fi nished if they were taken on schedule. The
expected ART “run-out date” is automatically calculated when the “number of days of ARV
drugs” dispensed is entered in the relevant column. If this information cannot be abstracted at
the site, it must be calculated at the central level.
As shown in Example 2 of Appendix III, data abstractors will usually be able to abstract from
patient cards, pharmacy registers, or individual pharmacy files, the name, strength and the pill
number of each ARV drug dispensed at a certain drug pick up. If the exact number of days of
doses dispensed is also recorded at the pharmacy, it can be abstracted and no additional
calculations are required.
If the number of days of treatment dispensed is not recorded for all patients at all EWI sites,
HIVDR WG staff at the central level should develop a look-up table for calculating the “number
of days of ARV drugs” dispensed based on regimens, strengths, and dosing schedules used in
the country. A knowledgeable member of the HIVDR WG, either a clinician or a pharmacist,
should oversee the creation of the table. Staff involved in the creation of the table should initially
refer to available national guidelines and dosing tables for standard prescribing practices for
adult patients. They should also refer to the national drug registry for the exact list of ARV drugs
registered for use in each country, including formulations, fi xed-dose combinations, and strength
and volumes of liquid formulations of ARV drugs. Different formulations for drugs described in
national guidelines should be included in the table. The national drug registry may also assist
staff in identifying additional drugs/formulations that should be included in the table. See Figure
11 for an example of a table for calculating the “number of days of ARV drugs” dispensed.
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Fig. 11

Partial example of look-up table for calculating “number of days of
ARV drugs” in adult patients on standard daily dosing schedules.
TABLE FOR CALCULATING "NUMBER OF DAYS OF ARV DRUGS" DISPENSED IN ADULT PATIENTS

ARV drug

AZT

d4T

3TC

TDF

ABC

NVP

strength

standard daily dose

(mg)

(mg)

No. dispensed

No. days

300
300

600

60

30

600

120

60

100

600

180

30

100

600

360

60

40

80

60

30

40

80

120

60

30

60

60

30

30

60

120

60

150

300

60

30

150

300

120

60

300

300

30

30

300

300

60

60

300

300

30

30

300

300

60

60

300

600

60

30

300

600

120

60

200

400

60

30

200

400

120

60

200

200*

30

15

* During the first two weeks of tretment, and before dose escalation to the adult standard daily dose, NVP is
prescribed as 200 mg once a day.

EFV

50

600

600

30

30

600

600

60

60

200

600

90

30

200

600

180

60
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For EWI sites where non-standard regimens are used, responsible staff members should review
the table with a site-based pharmacist and add additional regimens that are used at that site,
translating ARV drug strength and pill numbers dispensed into “number of days”.
If information for a regimen does not appear in the table when calculations are being performed,
the staff member should consult the designated knowledgeable member of the HIVDR WG for
assistance in calculating the “number of days”. Calculations for non-standard drugs or regimens
can be done as follows:
Calculating the number of days of ARV drugs dispensed for discrete formulations (pills,
tablets, capsule) for adult patients taking standard drug doses:
Item = pill, tablet, or capsule
Number of items per dose = dose (mg) / strength (mg/item)
Number of items per day = frequency of doses in one day multiplied by the number of items
per dose
Number of days dispensed (i.e. duration in days of the number of items dispensed) = number
of items dispensed/number of items per day.
Example:
Among other ARV drugs, patient X collected 60 tablets of AZT 300 mg. The standard AZT dose
for adult patients is 300 mg. The dose frequency (the number of times a dose is taken) is two
times per day. Calculating the number of days of ART for discrete formulations would then take
place as follows:

Item dispensed: AZT tablet, 300 mg
Number of items dispensed: 60
The person making the calculation should refer to a tool on standard regimens and dosing
frequencies in the country, which would state:

Dose and frequency of adult AZT prescription: 300 mg, two times daily
Number of items per dose = 300 mg/ (300 mg/item) = one item per dose
Number of doses per day = two doses per day multiplied by one item per dose = two items
per day
Duration of items dispensed (i.e. number of days dispensed) = 60 items/two items per day =
30 days of AZT.
However, if patient X collected 80 tablets of AZT 150 mg, among other ARV drugs, the
calculation would be different. The standard AZT dose in adult patients is still 300 mg, and
the frequency is still two times per day. But because the strength of the tablet dispensed
is different, the calculation changes.

Item dispensed: AZT tablet, 150 mg
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Number of items dispensed: 80
Dose and frequency of adult AZT prescription: 300 mg, two times daily
Item = AZT tablet, 150 mg
Number of items per dose = 300 mg/ (150 mg/item) = two items per dose
Number of items per day = two doses per day multiplied by two items per dose = four items
per day
Duration of items dispensed (i.e. number of days dispensed) = 80 items/four items per day =
20 days of AZT.
Calculating the number of days of ARV drugs dispensed for liquid formulations in paediatric
patients who are taking individualized drug doses.
The number of days dispensed of ARV liquid formulations (syrup, solution, etc.) usually used in
paediatric patients may be more difficult to capture. This is because the prescriptions are not
standard and daily doses are individually calculated for each patient (according to weight, and
body surface area), and are constantly adjusted over time.
However, if the prescribed daily dose is recorded, the following calculation can be performed.
Item: bottle of liquid formulation of a certain volume (in ml) with a certain drug concentration
(mg/ml)
Number of mg in one item = drug concentration (mg/ml) multiplied by volume of the item (ml)
Prescribed Daily dose (mg) = number of doses per day multiplied by dose (mg)
Duration of items dispensed = (total dose in one item (mg) multiplied by number of items
dispensed)/daily dose (mg/day)
Example
Among other ARV drugs, the caregiver of patient X collected three bottles of AZT syrup, for
which the prescribed dose was 80 mg twice a day. Calculating the number of days of ART for
liquid formulations in paediatric patients would then be as follows:
Item: 240 ml bottle of AZT liquid formulation with an AZT concentration of 10 mg/ml
Number of items: three
Number of mg in one item (mg) = 10 mg/ml multiplied by 240 ml = 2400 mg
Daily dose (mg) = two per day multiplied by 80 mg = 160 mg per day
Duration of items dispensed = (2400 mg multiplied by 3)/160 mg per day = 7200/160 = 45 days
of AZT syrup.
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APPENDIX V
ANTIRETROVIRAL TREATMENT SITE PROFILES
To support interpretation of EWI results for an ART site and planning of public health actions, it
is helpful to refer to relevant information recorded in a standardized format. WHO recommends
that an ART site profile be filled in for each EWI site at least annually, preferably at the beginning
of each calendar year. For the fi rst year in which EWIs are monitored, a profile should be filled in
for both the current year and the previous year. If a particular bulleted item in the profile has
changed since the previous profile, the month in which the change took place should be noted.
The following information is likely to be relevant (HIVDR WG may specify additional information
to be recorded):
•

name of ART site;

•

date of profile;

•

types of patients treated at site;

•

number of patients with HIV who are not on ART;

•

number of patients with HIV receiving ART;

•

role of staff who dispense ARV drugs: physician, nurse, pharmacist, other (specify);

•

location of ARV drug pick-ups: pharmacy in clinic, pharmacy off-site, treatment room in
clinic, other (specify);

•

role of staff who dispense ARV drugs (physician, nurse, pharmacist, other (specify);

•

procedures for monitoring, reporting, and acting on drug shortages;

•

procedures for following up patients who do not return to clinic for ART appointments (write
“None” if no procedures);

•

type of adherence support provided (describe type of support, staffi ng);

•

“prevention for positives” program (describe program and staffi ng);

•

costs of care to patient (record 0 if no cost):
— cost of initial registration at clinic;
— cost of each appointment;
— cost of fi rst-line ARV drugs and/or pharmacy pick-up charge;
— cost of each routine laboratory test used in ART;
— cost of special laboratory tests used in ART;

•

maximum, minimum, and mean distance traveled by patients to clinic (brief description of
most common means of transport);

•

longest, shortest, and mean waiting times for routine ART appointment at clinic;

•

longest, shortest, and mean waiting times for ART drug pick-ups;

•

days of the week, and clinic opening and closing times for ART clinical appointments;

•

days of the week and pharmacy opening and closing times for ARV drug pick-ups;

•

needs identifi ed by site personnel for better care delivery.
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