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Simplified methods of determining treatment retention
in Malawi: ART cohort reports vs. pharmacy stock cards
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Setting: Rapid scale-up of antiretroviral therapy (ART)
has challenged the health system in Malawi to monitor
large numbers of patients effectively.

Objective: To compare two methods of determining re-
tention on treatment: quarterly ART clinic data aggrega-
tion vs. pharmacy stock cards.

Design: Between October 2010 and March 2011, data
on ART outcomes were extracted from monitoring tools
at five facilities. Pharmacy data on ART consumption were
extracted. Workload for each method was observed and
timed. We used intraclass correlation and Bland-Altman
plots to compare the agreeability of both methods to de-
termine treatment retention.

Results: There is wide variability between ART clinic co-
hort data and pharmacy data to determine treatment re-
tention due to divergence in data at sites with large num-
bers of patients. However, there is a non-significant trend
towards agreeability between the two methods (intraclass
correlation coefficient > 0.9; P > 0.05). Pharmacy stock
card monitoring is more time-efficient than quarterly ART
data aggregation (81 min vs. 573 min).

Conclusion: In low-resource settings, pharmacy records
could be used to improve drug forecasting and estimate
ART retention in a more time-efficient manner than quar-
terly data aggregation; however, a necessary precondition
would be capacity building around pharmacy data man-
agement, particularly for large-sized cohorts.

The scale-up of antiretroviral therapy (ART) in low-
and middle-income countries is one of the most
remarkable public health achievements of the last de-
cade. Routine monitoring of patients who have started
on ART and those who are retained on ART is crucial
for measuring programme success.! Consistent access
to data on the number of new patients starting ART
and the number retained on treatment over a specific
period of time is necessary for forecasting for com-
modities,2 provides a yardstick by which to assess prog-
ress, and helps to determine whether funds are used
effectively.

In Malawi, like other countries in southern Africa,
rapid scale-up to over 350000 patients ever enrolled
has challenged the capacity of the public health in-
frastructure to effectively monitor and retain large
numbers of patients.34 Currently, the Department of
HIV/AIDS (DHA) at the Malawi Ministry of Health
(MOH) compiles monitoring and evaluation data on
the ART programme through quarterly supervisions,
during which 10 teams of ART providers (31 individu-
als from the MOH and from non-governmental orga-

nisation [NGO] partners) are deployed to the field to
collect reports aggregated from a standardised paper-
based monitoring system of registers and master cards
from all 433 ART facilities in the country.5 Routine re-
porting of accurate numbers of patients retained on
ART and the numbers of patients on each ART regimen
is complicated, and for medium sized cohorts (2000-
5000 patients) quarterly aggregation of data is labour
intensive. For the largest sized cohorts (>10000 pa-
tients), paper records are virtually impossible to aggre-
gate in a timely manner, and many have adopted elec-
tronic data management systems out of necessity.

Other ways of estimating the number of patients
retained on therapy are needed. Development of elec-
tronic data system capacity may be a solution, but this
is fraught with challenges in low-technology settings.
In addition to the hardware costs and the need for a
sustained electricity supply, the electronic system needs
well-trained information technology personnel to rou-
tinely monitor performance and resolve problems. An-
other possible option is using pharmacy records to
streamline the monitoring process.®? Pharmacy stock
card information on drug dispensation, if well kept,
could be used as an indicator of treatment retention
over a defined time period.

The objectives of this pilot study were 1) to deter-
mine whether pharmacy records can provide compa-
rable estimates of patients retained on ART, including
numbers retained on different regimens, at different
levels of the health system, and 2) to examine the work-
load and time taken to determine retention on ther-
apy comparing use of pharmacy records with clinic
cohort analysis. Findings from this pilot study can in-
form the feasibility of using pharmacy stock cards to
simplify the process of monitoring the number of pa-
tients alive and on ART in low-resource settings.

METHODS

Study setting

This pilot study used a purposeful sampling technique
to select five ART facilities 1) that represent various
levels of medium- to large-sized ART facilities in the
South-East Zone, 2) that followed >1000 patients on
ART (i.e., not a small-sized cohort, where aggregating
cohort data is not difficult and does not require a lot
of time), and 3) that were selected based on the ex-
plicit agreement of the DHA supervision teams and
the District Health Management Teams in the South-
East Zone (population 3.2 million).

Data were collected from one peri-urban health
centre, three rural secondary referral hospitals and one
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urban tertiary referral centre. The central hospital clinic is an
MOH clinic that uses an electronic patient data management sys-
tem supported by Dignitas International, a Canadian medical
NGO. During the period of data collection, the central hospital
transitioned from data entry of paper data into a database to a di-
rect entry electronic patient management system (Baobab Ma-
lawi). All other sites used paper-based management, and service
delivery was provided solely by the Malawi MOH. All sites pro-
vided ART services as per standardised national guidelines.8

Data collection

In all ART facilities, quarterly cohort reports were collected from
clinic-based paper or electronic records for both Quarter 4 (1 Oc-
tober to 31 December 2010) and Quarter 1 (1 January to 31 March
2011). Data on ‘the number of new patients registered, including
new ART initiations and transfer-in patients’, and ‘the number of
patients retained on therapy at the end of a quarter’ were ex-
tracted and calculated from the ART register. The number retained
on therapy was also categorised by type of regimen (first-line,
alternative first-line and second-line). The number of full-time
equivalent (FTE) staff needed to conduct the analysis was deter-
mined by timing all staff responsible for compiling cohort reports
during the quarterly supervision.

The number of ART continuation bottles in the pharmacy at
all sites was documented at the start and end of a specific quarter
from pharmacy stock cards for the following drugs: stavudine-
lamivudine-nevirapine (d4T-3TC-NVP), zidovudine (AZT)-3TC-
NVP, AZT-3TC, D4T-3TC, efavirenz (EFV), tenofovir, 3TC, NVP,
didanosine, abacavir and ritonavir-lopinavir. Data for realloca-
tion or expiry were also recorded from stocks and delivery notes
and were used to calculate the total bottles dispensed to patients
in the evaluation period. Although dispensing intervals varied,
the average rate of dispensing per patient during this period
was assumed to be stable over time. In the regimen-specific analy-
sis for number of people retained on various alternative first-line
regimens, the amount of first-line AZT-3TC was used as a proxy
for patients on AZT-3TC+ EFV as alternative first-line treatment
(for prevention of mother-to-child transmission of HIV, first- and
second-line stocks of AZT-3TC are recorded on separate stock
cards), and the amount of d4T-3TC was used as a proxy for pa-
tients on d4T-3TC + EFV. For alternative first-line retention calcu-
lations, an adjustment for number of new patients (i.e., [total
number of ART tins used over 3 months — (1.5 X number of new
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patients enrolled during the quarter)/3]) was not used, as most
patients remain on first-line treatment during the first 3 months.
This adjustment was made to calculate the retention of patients
on first-line treatment, i.e., d4T-3TC-NVP.

Data analysis

Data were excluded in measurement accuracy from Mulanje DH
Quarter 1, 2011, due to missing pharmacy stock cards. The timing
of workload of the supervision team for the Mulanje DH data col-
lection was not observed due to scheduling issues between the
study team and the supervision team. The ART cohort data collec-
tion for Zomba Central Hospital was terminated early due to dis-
crepancies in data in Quarter 4, 2010, as a result of data system
migration.

Measurement accuracy, comparing both methods of deter-
mining retention on treatment, was assessed by calculating the
intraclass correlation coefficient (ICC) and visually exploring
Bland-Altman plots. All statistical analyses were conducted using
Intercooled Stata version 9.2 (Stata Corp, LP, College Station, TX,
USA); the significance level was fixed at P < 0.05.

Ethics approval

This pilot study was approved by the Ethics Advisory Group of
the International Union Against Tuberculosis and Lung Disease,
Paris, France, and sent to the Malawi National Health Sciences Re-
search Council for oversight.

RESULTS

Comparison of quarterly ART clinic cohort report
and pharmacy stock cards
Table 1 demonstrates the number of patients retained on ART
based on data collected from five ART facilities over two quar-
ters. The range in ‘precision’ (determined by the number of peo-
ple retained on treatment using pharmacy data/clinic cohort data)
varied from 78% to 150% in Quarter 4, 2010, and from 28% to
103% in Quarter 1, 2011. The number of ART bottles dispensed
was stratified according to ART regimen, with results in Table 2
again demonstrating wide variability in ‘precision’. For second-line
regimens, small numbers prevented any meaningful comparison.
Table 3 and the Figure demonstrate statistical measures of agree-
ment between the two methods of determining retention on treat-
ment, as there is no gold standard for the actual number of patients

TABLE 1 Comparison of total number of patients retained on ART between clinic cohort report and those estimated from pharmacy

stock records

Quarter 4 (October-December 2010)

Quarter 1 (January—March 2011)

Precision Precision
Clinic Pharmacy (pharmacy/ Clinic Pharmacy (pharmacy/
cohort report stock cards clinic) cohort report stock cards clinic)
ART facility n n % n n %
Health centres
Matawale HC 1054 836 79 1151 1187 103
District hospitals
Holy Family MH 2660 4015 150 4233 1183 28
Mulanje DH 4392 4003 91 2508 NA NA
St. Luke’s MH 1858 1761 78 1971 1805 92
Subtotal (district hospitals) 8910 9779 110 8712 2988 48*
Central hospital
Zomba CH 8685 10874 125 9144 7052 77

*Calculated without the Mulanje DH data, as pharmacy data were NA.

ART = antiretroviral treatment; HC = health centre; MH = mission hospital; DH = district hospital; NA = data not available, as pharmacy stock cards missing; CH = central

hospital.
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TABLE 2 Comparison of number of patients alive and on ART between clinic cohort report and those estimated from pharmacy stock records

by regimen type

First-line regimen

Alternative first-line regimen Second-line regimen

ART Pharmacy ART Pharmacy ART Pharmacy
cohort stock cards  Precision cohort stock cards  Precision cohort stock cards Precision
ART facility n n % n n % n %
Matawale HC, Q4 2010 886 691 78 168 145 87 0 0 —
Matawale HC, Q1 2011 943 939 100 208 247 119 0 0 —
St. Luke’s MH, Q4 2010 1706 1499 88 147 262 178 4 0 —
St. Luke’s MH, Q1 2011 1780 1635 92 188 169 90 3 0 —
Holy Family MH, Q4 2010 2622 3901 149 38 113 298 0 0 —
Holy Family MH, Q1 2011 2434 1096 45 74 86 117 0 0 —
Mulanje DH, Q4 2010 4298 3889 90 94 113 121 0 0 —
Mulanje DH, Q1 2011 4115 NA NA 118 NA NA 0 0 —
Zomba CH, Q4 2010* 7233 8824 122 1414 2050 145 38 51 134
(7 children)
Zomba CH, Q1 2011 7572 5615 74 1528 1436 94 44 NA NA

(13 children)

ART = antiretroviral treatment; HC = health centre; Q = quarter; MH = mission hospital; DH = district hospital; NA = data not available due to missing stock cards; CH =

central hospital.

retained. Results are disaggregated into specific regimen type. For
Table 3, an ICC > 0.7 denotes good agreeability between meth-
ods. The overall ICC was 0.93 (95% confidence interval [CI]
0.74-0.98) and was not significant. For specific regimen types, all
except AZT-3TC + EFV had ICCs > 0.7; however, none were statis-
tically significant. Figure A is a collection of Bland-Altman plots
that graphically represent the agreement between the two differ-
ent methods of measurement. Figure B again disaggregates the
data by specific regimen type. In an ideal Bland-Altman plot there
is little variation around the zero-difference line (y-axis), indicat-
ing that the measures produced very similar results from one mea-
surement to the next. Measures with greater agreement display
points closer to zero across the entire range of mean scores. Bias is
demonstrated when the points are grouped above or below the
zero-difference line (y-axis). Bias indicates that one administra-
tion is consistently higher or lower than the other. There appears
to be greater agreement (clustering around the y-axis) when the
numbers retained on treatment are lower, with significant diver-
gence (outliers) as cohort sites get larger. The apparent association
of agreement with size of cohort holds true even with results dis-
aggregated by specific type of regimen.

TABLE 3 Comparison of number of patients alive and on ART
between clinic cohort report and those estimated from pharmacy
stock records by regimen type using ICC*

Workload and time taken in compiling cohort report

Table 4 shows the time and workload required to compile clinic
cohort reports and pharmacy stock data. The range of patients
followed in the clinics varied from 1323 to 152609. It took on av-
erage 573 min (range 40-1473 min) to compile the clinic cohort
report. In contrast, estimation of cohort data from pharmacy stock
cards took only 81 min on average (range 33-185 min). More staff
were also required to complete the ART cohort report (range 2—
8 persons) compared with the pharmacy stock cards (1-3 persons).

There was a significant reduction in time to complete cohort
reporting when electronic data reporting was used, and that was
only at the largest site, Zomba Central Hospital. Using an NGO-
supported paper-to-electronic data transfer method and an Access
database in Quarter 4, 2010, the time to generate a report was
106 min. Using the Baobab Electronic Data System in Quarter 1,
2011, which has automated macros for quarterly supervision re-
porting and is direct entry by provider, the time to generate a re-
port was 40 min. These do not account for the time and human
resources required to clean the electronic data, which is substan-
tial using either method of electronic data management.

DISCUSSION

This is one of the first studies to explore the feasibility of using
pharmacy stock cards to simplify the process of monitoring the

number of patients alive and on ART in low-resource settings.
First, the study demonstrates the limitations of using operational

Regimen type ICC 95%Cl P value
First-line
d4T-3TC-NVP 0.92 0.71-0.98  0.95
Alternative first-lines
AZT-3TC-NVP 0.91 0.69-0.98 0.96
AZT-3TC-EFV 0.59 -0.03-0.89  0.75
D4T-3TC-EFV 0.89 0.64-0.97  0.95
Total alternative first-line regimens ~ 0.94 0.79-0.99  0.97
Total retained on treatment
(first-line, alternative first-line
and second-line regimens) 0.93 0.74-0.98 0.96

*ICC > 0.7 denotes good agreeability between methods; however, statistically none
of the ICCs were shown to be significant due to wide Cls.

ICC = intraclass correlation coefficient; ClI = confidence interval;, d4T-3TC-NVP =
stavudine-lamivudine-nevirapine; AZT = zidovudine; EFV = efavirenz.

data in research with respect to the reliability and accuracy of the
data. For example, data had to be excluded from one site in one
quarter due to missing stock cards. In addition, there were con-
cerns about the reliability of the cohort data generated at the larg-
est site due to problems during migration of data from an old
electronic data system to a new system. One would have expected
the data to be more accurate at the smaller sites; however, there
was clearly wide variation in precision between sites and also
within sites at two different time points, independent of the size of
the cohort. The inconsistencies in paper data reflect findings from
a recent paper published from Malawi, which looked at the extent
of inaccuracies between electronic records and paper registers in
five health facilities and found up to 24% of total case registrations
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FIGURE Cohort vs. pharmacy data: number retained on treatment. Bland-Altman plots displaying the agreement between measuring number
retained on treatment comparing ART cohort data and pharmacy stock card data; the x-axis is ‘the number of patients as a mean of both meth-
ods’ and the y-axis is ‘the difference in number of patients between methods’. Correlation R = 0.21 (P = 0.58). Slope = —0.067 (P = 0.58). In-
tercept = 370.4 (P = 0.59). A. There appears to be greater agreement when the numbers retained on treatment are lower, with higher diver-
gence at the sites with larger cohorts. Correlation R = 0.21 (P = 0.58). Slope = —0.067 (P = 0.58). Intercept = 370.4 (P = 0.59). B. The
association of agreement with size of cohort holds true even with results disaggregated by specific type of regimen. a. Cohort data vs. phar-
macy data: number retained on d4T-3TC-NVP. Correlation R = 0.16 (P = 0.67), slope = —0.069 (P = 0.68), intercept = 375 (P = 0.58). b. Cohort
data vs. pharmacy data: number retained on AZT-3TC-NVP. Correlation R = 0.84 (P < 0.05), slope = —0.347 (P < 0.05), intercept = 8 (P =
0.83). c. Cohort data vs. pharmacy data: number retained on AZT-3TC-EFV. Correlation R = 0.55 (P = 0.12), Slope = 0.547 (P = 0.12), inter-
cept = 2 (P = 0.86). d. Cohort data vs. pharmacy data: number retained on d4T-3TC-EFV. Correlation R = 0.37 (P = 0.29), slope = —0.162 (P =

0.29), intercept = —12 (P = 0.65).

missing in one hospital and major discrepancies in the number of
deaths recorded at two sites.?

This study strongly suggests that using pharmacy stock data to
determine the number of patients retained on treatment may be
cost-effective due to the reduction in the time health care workers
spend estimating the numbers of patients on ART. Capacity build-
ing in improving the accuracy of pharmacy stock data is warranted,
as it may be a far more cost-effective way to manage commodi-
ties, monitor the number of patients on treatment and flag de-
faulters than resource-intensive quarterly clinic cohort monitor-
ing. Data from a study looking at the use of a computerised

pharmacy tracking system (iDART) in South Africa to identify loss
to follow-up at a community-based ART clinic suggest that a well-
managed pharmacy system can also be used to detect potential
defaulters and flag them for recall.10

Although the pharmacy stock cards appear, overall, to be a via-
ble method of assessing ART patient retention, the data demon-
strate that significant differences between the pharmacy and ART
registers remain to be addressed. Although the ICC for almost all
regimens was upwards of 0.9, which suggests good agreeability
between the two methods, none of the results were significant
(P < 0.05), due to a wide CI. The Bland-Altman plots suggest that
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TABLE 4 Comparison of time taken to compile cohort reports between ART clinic register and pharmacy data stock cards

Pharmacy
. ART cohort report stock cards
ART patients
registered Staff Staff
ART facility Type of facility n n Min n Min
Matawale HC, Q4 2010 MOH Health Center (Level 1) 1323 3 534 3 57
Matawale HC, Q1 2011 Health Center (Level 1) 1325 2 290 1 37
St. Luke’s MH, Q4 2010 CHAM Mission Hospital (Level 2) 2888 4 532 3 66
St. Luke’s MH, Q1 2011 CHAM Mission Hospital (Level 2) 3067 4 563 2 33
Holy Family MH, Q4 2010 CHAM Mission Hospital (Level 2); 4384 4 1473 1 80
acts as District Hospital
Holy Family MH, Q1 2011 CHAM Mission Hospital (Level 2); 4561 2 444 2 141
acts as District Hospital
Mulanje DH, Q4 2010 MOH District Hospital (Level 2) 7912 8 1176 2 929
Mulanje DH, Q1 2011 MOH District Hospital (Level 2) 8328 NA NA 1 59
Zomba CH, Q4 2010 MOH Central Hospital (Level 3); 15269 2 106* 3 185
NGO supported ART Clinic
Zomba CH, Q1 2011 MOH Central Hospital (Level 3); 14840 2 40 1 55
NGO supported ART Clinic
Average 6392 3 573 2 81

*The report was terminated early by the supervision team because of inconsistencies between the paper and electronic database, due to merging of the old electronic data-

base (Dignitas International) with the new electronic database (MOH Baobab).

ART = antiretroviral treatment; HC = health centre; MOH = Ministry of Health; Q = quarter; MH = mission hospital;, CHAM = Christian Health Association of Malawi; DH =
district hospital; NA = data not available, supervision team was not timed; CH = central hospital; NGO = non-governmental organisation.

this wide variability is primarily due to divergence in data at the
sites with large cohorts. Our data do not allow us to determine
whether the inaccuracies are due to errors in the ART cohort re-
port or the pharmacy stock records as the cohort size gets larger.
However, the Malawi DHA uses the cohort analysis performed by
the quarterly supervision teams as the ‘gold standard’ in this set-
ting, and most sites were awarded ‘Certificates of Excellence’ from
the Malawi MOH based on their assessment of the quality of the
cohort data. This implies an urgent need for pharmacy manage-
ment strengthening.

Pharmacy operations for ART drug dispensation vary accord-
ing to facility type, and this may contribute to discrepancies. In
district hospitals, all ART drugs are stored in the main district
pharmacy, and drug disbursement and transfers are documented
on stock cards. When the ART clinics request drugs, the drugs are
transferred to a separate location within the main district phar-
macy, e.g., a locked cabinet, to signify their assignment for a spe-
cific location. Drugs are then collected from this location and
brought to the ART clinic for dispensing in clinic rooms. Each dis-
pensing room has an ART register that is updated every time the
nurse dispenses ART drugs to a patient. The data for this model
were collected from the main pharmacy, as the lockable cabinets
did not contain stock cards. Lack of documentation of the drugs
collected from cabinets made it hard to confirm whether all drugs
dispensed from the main pharmacy were actually given to patients
in the ART facility, and thus may have led to an overestimate of
ART retention. It is of note that since the study results were col-
lected, the Pharmacy Coordinator for Dignitas International has
had multiple mentoring sessions with pharmacy staff at the rural
hospital sites on both record keeping and other drug management
issues. In addition, a nurse has been allocated at a site identified
as having stock management issues to assist the pharmacy in up-
dating their stock cards on ART and other HIV-related drugs.

Finally, although the implementation and running costs of
electronic patient management systems are high, the promotion
of electronic systems in high-burden ART facilities is advisable

purely for data management efficiency. Our data confirm that it is
also time-saving for generating data cohort reports. The findings
from the accuracy of pharmacy cohort data reporting suggest that
a wise investment in capacity building in pharmacy data man-
agement should also include concurrent development of elec-
tronic pharmacy data monitoring for sites with high numbers of
patients, given the divergence of paper-based pharmacy records at
those sites.
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Contexte : L'extension rapide du traitement antirétroviral (ART) con-
stitue un défi pour le systéme de santé du Malawi qui doit suivre de
grands nombres de patients de maniére efficiente.

Objectif : Comparer deux méthodes de détermination de la rétention
sous traitement : agrégation trimestrielle des données cliniques de
I’ART vs. les cartes de stock des pharmacies.

Schéma : Entre octobre 2010 et mars 2011, les données sur les résul-
tats de I’ART ont été extraites des outils de suivi dans cing services.
Les données pharmaceutiques sur la consommation d’ART ont égale-
ment été extraites. La charge de travail de chaque méthode a été ob-
servée et sa durée calculée. Nous avons utilisé les corrélations au sein
des classes ainsi que les points de Bland-Altman pour comparer la
concordance des deux méthodes pour la détermination de la réten-
tion sous traitement.

Résultats : Il existe une large variabilité entre les données des co-

hortes des cliniques ART et les données des pharmacies pour déter-
miner la rétention sous traitement en raison de divergences des don-
nées dans les sites ou le nombre de patients est important. Toutefois,
il existe une tendance non significative vers un agrément entre les
deux méthodes (ICC < 0,9 ; P < 0,05). Le suivi de la carte de stock
des pharmacies exige moins de temps que I’agrégation des données
trimestrielles de I’ART (81 min vs. 573 min).

Conclusion : Dans les contextes a faibles ressources, on pourrait
utiliser les dossiers des pharmacies pour améliorer le pronostic de be-
soins de médicaments et estimer la rétention sous traitement d’ART
d’une facon prenant moins de temps que I’agrégation des données
trimestrielles ; une condition préalable serait la formation en matiere
de traitement des données de pharmacie, particulierement dans les
cohortes de grande taille.

Marco de referencia: La rapida ampliacion de escala de la admini-
stracion del tratamiento antirretrovirico (ART) ha planteado al sistema
de salud de Malawi el reto del sequimiento eficaz de un gran volu-
men de pacientes.

Objetivo: Comparar dos métodos de calcular la permanencia de los
pacientes en el tratamiento, a saber los datos agregados trimestrales
del consultorio de ART y las tarjetas de reserva de la farmacia.
Método: Entre octubre del 2010 y marzo del 2011 se extrajeron los
datos sobre los resultados del ART de los instrumentos de seguimiento
de cinco centros de atencién. Se obtuvieron ademas los datos de
farmacia sobre el consumo de medicamentos antirretroviricos. Se ob-
servd y se cuantificé la cantidad de trabajo que exigia cada técnica.
Se calcul6 el coeficiente de correlacién intraclase y mediante gréficos
de Bland-Altman se compar6 la concordancia de ambos métodos en
la determinacién de la permanencia en tratamiento.

Resultados: Se observé una gran variabilidad de la permanencia de

los pacientes cuando se midié mediante los datos de las cohortes
de los consultorios de ART o con los datos de la farmacia. La causa de
la discordancia fue la divergencia de los datos en los centros que
atendian un gran volumen de pacientes. Se observd, no obstante,
una tendencia sin significaciéon estadistica hacia la concordancia de
ambos métodos (coeficiente de correlacién intraclase > 0,9; P >
0,05). El seguimiento realizado en funcién de las tarjetas de reserva
de farmacia es mds rapido que cuando se calcula con la agregacién
de datos de las cohortes (81 minutos contra 573 minutos).
Conclusion: En entornos con escasos recursos, es mas eficiente utili-
zar las tarjetas de farmacia que los datos agregados trimestrales con
el objeto de mejorar la prevision de medicamentos y calcular la per-
manencia de los pacientes en el tratamiento. La utilizacion de los regi-
stros de farmacia exigiria aumentar la capacidad de gestion de datos
en las farmacias, sobre todo en el caso de cohortes de gran tamafio.
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