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Abstract :

Successful viral load programs rely on the presence of data systems and high quality of patient data.
Using a cohort of 49 patients at Partners in Hope, a large, urban HIV clinic in Malawi, we performed a quality
improvement assessment of a new viral load program with a focus on accuracy of data collected from patients as
well as adherence to Malawi HIV Guidelines in regard to response to elevated viral loads (=1,000 copies/mL).
Data were obtained from three parallel medical record systems to investigate the proportion of patients with a
repeat viral load and whether the three data systems agreed in regard to sociodemographic and clinical data.
Fewer than 30% of patients had a repeat viral load within six months, as recommended in the Malawi HIV
Guidelines. There were significant problems with data agreement across the three parallel databases used for
care. Date of birth was consistent for 55.1% (N=27) of patients, while a different date of birth was noted in all
three sources for 10.2% of patients (N=5). Viral load data from all three sources agreed for only 2.0% of patients
(N=1). For 65.3% (N=32), the viral load from the laboratory did not match the recorded viral load in the
electronic or paper record. Scale-up of viral load monitoring must be accompanied by the development of data
systems that support workflow from sample collection to lab and back to provider. Education of providers and
strategies for data collection with minimal errors can facilitate scale-up of high quality programs.

Corresponding author: Jean Gibb, University of California, Los Angeles Medical Center, 757 Westwood Plaza,
Suite 7501, Los Angeles, CA 90095, Phone: +1-253-691-6253

Keywords: HIV, viral load scale up, quality improvement, data systems, data quality, Malawi

Received Feb 22, 2017; Accepted Mar 16, 2017; Published Mar 16, 2017;

www.openaccesspub.org | JCRHAP CC-license DOI:10.14302/issn.2324-7339.jcrhap-17-1468  Vol-3 Issue 1 Pg. no.- 1



http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jcrhap
http://dx.doi.org/10.14302/issn.2324-7339.jcrhap-17-1468

Freely Available Online

INTRODUCTION

In 2016, the World Health Organization (WHO)
recommended viral load monitoring as part of routine
care in all settings'. Viral load monitoring was introduced
in Malawi in 2011, and in the 2016 Malawi HIV
Guidelines viral load is recommended as part of routine
care, with an initial viral load six months after
antiretroviral therapy (ART) initiation, a second viral load
24 months after initiation, and subsequent viral loads
every 24 months?. Those with a viral load >1,000
copies/mL require adherence counseling and repeat viral
load in three months, with switch to second line if viral

load remains elevated.

Of the sub-Saharan African nations South Africa
is generally accepted to have the most developed
healthcare infrastructure. Viral load programs have
shown promising results, demonstrating that routine
viral load monitoring can be  cost-effective’.
Extrapolation of this data to Malawi is difficult given
drastically different infrastructure, limited equipment,
challenging transportation of samples to central
laboratories, and lack of systems for results reporting.
Previous studies have shown viral load monitoring is
feasible in Malawi, although most programs to date have

been limited in scope and geographic coverage®”.

Successful viral load programs rely on the
presence of data systems and appropriate management
and quality of patient data®’.  Successful results
reporting of viral load relies on collection of accurate
identifying patient information and systems for
transferring data from central laboratories to health
facilities and patient charts®®’. We performed a small
quality improvement assessment of the existing viral
load program at Partners in Hope (PIH), a large, urban
HIV clinic in Lilongwe, Malawi. Our focus was on
accuracy of data collected from patients at the time of
viral load sampling and adherence to Malawi HIV
Guidelines with regard to the need for a repeat viral

load. Since December 2013, PIH has performed viral
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load testing for approximately 5,000 patients on ART
using an on-site Abbott m2000 RealTime System.
Medical record keeping at PIH includes three parallel
systems. The oldest is a paper “mastercard,” which
ART number,

number, appointment dates, ART regimen, dispense

includes patient identifiers, a clinic
dates, pill counts, and previous viral load results (if
performed). The second system is a national ART
record (EMR) endorsed by the
Baobab), which

recapitulates much of the information on the mastercard

electronic medical

Ministry of Health (also known as

in an electronic format. The third system, the laboratory
information management system (LIMS), stores patient
Data from LIMS

represent the “true” viral load results for patients since

identifiers and viral load results.
these data are generated directly from the Abbott

machine at the time the tests are performed.

Our quality improvement initiative had two
primary aims: (1) to assess the frequency with which
patients with elevated viral loads received appropriate
repeat testing, and (2) to assess the quality and
consistency of data across the three systems: the
mastercard, the National ART EMR, and LIMS. We aimed
to use this data to improve the quality of the viral load
program at PIH and to disseminate lessons learned to
similar programs implementing viral load testing in

Malawi and sub-Saharan Africa.
METHODS

We identified a cohort of 49 patients at Partners
in Hope who had been on ART at least six months with
an initial measured viral load of >1,000 copies/mL
obtained between June 1, 2014 and August 31, 2014.
This cohort was selected to be large enough to capture
general trends in viral load follow up, and small enough
to allow for detailed data collection from the three PIH
medical records over a three-week period in August
2015.

Data were collected from the three parallel
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medical record systems: (1) paper mastercards, (2) the
National ART EMR, and (3) LIMS, the viral load machine
database. Using a paper-based data collection tool, we
collected demographic data and the date and value of
the elevated viral load during the interval under
evaluation for each patient. Data from each of these
medical record sources were compared to assess the
consistency of documentation. Any data point that was
unavailable or unclear from review of medical records
was documented as missing. Although the guidelines
recommend a repeat viral load test three months after
an initial elevated value, we investigated each of the
medical record sources for documentation of a repeat
viral load within the 18 months following the initial test
in order to capture viral load tests completed later than
the timeframe recommended in guidelines, and to
characterize the timing of “late” viral loads. We also
obtained data on appointment adherence for up to three
appointments preceding the visit when the patient had
an elevated viral load. The appointment was considered
missed if the patient presented for the appointment
At the

time of data collection, we recorded whether patients

more than 14 days after the scheduled date.

met the Malawi program default criteria (i.e., without
ART for 60 days or more), whether they were deceased,

transferred out, or whether they were alive and on ART.
RESULTS
Viral Load Data

Of the 49 records reviewed, 71% of patients
were female, and the median age was 32 years. Based
on the LIMS data, the median initial viral load was
35,386 copies/mL (IQR: 3,605 copies/mL to 102,463
copies/mL) with 36.7% (N=18) between 1,000-10,000
copies/mL, 38.9% (N=19) between 10,001-100,000
copies/mL, and 24.4% (N=12) >100,000 copies/mL.
Figure 1 illustrates the distribution of viral loads across
the population sampled.
obtained for 30.6% (N=15) of patients. A repeat viral

A repeat viral load was

load was obtained prior to three months for 4.1% (N=2)
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of patients and between three and six months for
another 4.1% (N=2) of patients. The remainder (22.4%,
N=11) were obtained more than six months after the
first value. Two patients (4.1%) completed a viral load
test “on time” at three months (+/- 14 days), as
HIV Guidelines. The
median time to repeat viral load across the cohort was
42.3 weeks (IQR: 26.6 — 55.9 weeks).

recommended by the Malawi

The median repeat viral load for the cohort was
2,333 copies/mL, (IQR: 40 - 376,000 copies/mL).
Thirteen percent (N=2) had a repeat viral load that was
between 200 and 1,000 copies/mL and 20% (N=3) had
a viral load <200 copies/mL. Of the initial 49 patients in
our cohort, 77.6% (N=38) were documented as alive
and on ART at the time of data collection, and 16.3%
(N=8) met default criteria. One patient transferred to
another clinic, and one patient was deceased. In the
year leading up to the date of elevated viral load, 20.3%
(N=10) of patients missed one appointment, 22.4%
(N=11) missed two appointments, and 22.4% (N=11)

missed three appointments or more.
Data Quality and Agreement

Comparing patient demographic data across all
three medical record systems, the date of birth was
consistent for 55.1% (N=27) of patients, while a
different date of birth was noted in all three sources for
10.2% of patients (N=5). The national ART number was
consistent among all three systems for 71.4% (N=35) of
patients. For 20.4% of patients (N=10), LIMS had a
different ART number than the National ART EMR and
the paper mastercard. Viral load data from all three
sources agreed for only one patient in the cohort. For
65.3% (N=32) of patients, the viral load from LIMS (the
“true” viral load) did not match the viral load in the
National ART EMR or on the mastercard. The date of
viral load collection recorded in LIMS differed from the
other two sources for 69.4% (N=24) of patients. Data
showing inconsistency among the three sources are

summarized in Figure 2.
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DISCUSSION

In this small group of patients on ART in an
urban center with an on-site viral load machine, less
than 30% of individuals with a viral load greater than
1,000 copies/mL had a documented repeat viral load
within the next year. Of those who did receive a second
viral load, only 10.2% were completed within six months
and only two were completed at three months as the
guidelines recommend. Only 16.3% of patients reviewed
in this cohort met default criteria at the time of our data
collection, indicating a large proportion of our patients
were still in care but had not yet received a repeat viral
load. A prolonged delay in a repeat viral load can result
in health consequences to patients, including
accumulation of resistance mutations in those failing
treatment due to resistance, and/or infectious or non-
infectious co-morbidities known to be associated with

uncontrolled viral replication'®**,

One reason for low rate of repeat viral load
testing may be lack of provider knowledge about
guidelines and/or the importance of timely repeat viral

load. Educating providers on the benefits of viral load

igure 1: Depiction of the range of viral load results for the 49 patients reviewed. All patients :
ad a viral load>1,000 copies/mL, the lowest limit of detection used in the Malawi program.
|

monitoring is an important intervention to accompany
viral load scale-up. This education should cover the
importance of screening patients and identifying those at
high risk for virologic failure as well as recognizing those
at low risk to reduce unnecessary monitoring for
patients doing well on ART?”.

A second reason for the low rate of repeat viral
load testing may be difficulty with viral load results being
returned to patient files to be utilized by providers for
action. The ART number is the identifier by which
patients are referenced in the viral load machine itself
(LIMS), but this number did not agree with the other
data sources for 20.4% of patients. In addition, there
were a large number of errors in other data that might
be used to link viral load data to a patient when the ART
number is incorrect. Manual entry of patient data into
the LIMS machine is case sensitive; therefore, a small
change such as not capitalizing a letter or capitalizing all
letters results in the inability to link LIMS to other data
sources or to other viral load results for the same
patient within LIMS. For example, a repeat viral load

ordered for the patient will not appear when the name
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implementation of an automated system (i.e., printed
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was entered under “jane doe.” Additionally, in Malawi,
the same person may use different names or different
spellings of first or last names. Variations of a single
letter result in disagreement among the systems and in
viral load results being incorrectly linked or not linked at
all to the source patient. Birth dates in Malawi are also
problematic, as individuals are often unable to provide a
specific date. A default date of January 1 is used when
patients do not know an exact date of birth. This makes
date of birth unreliable as a way to link viral load data or
double check a result that may have disagreement in the

name and/or ART number.

Our program did not explicitly perform an initial
training with providers around the importance of how
data for viral load are collected and did not anticipate
the need for additional support to ensure accuracy of
data entry. Interventions such as orientation of

providers to laboratory requisitions for viral loads or

stickers) that spares providers from handwriting
information onto requisitions could reduce the frequency
of errors and improve the accuracy of data entered into
the LIMS system and therefore the ability of viral load
results to be returned correctly to patient charts.
Automated systems, while ideal, often require reliable
electricity and back-up electricity (e.g., batteries or
While

this may be feasible in our large urban clinic, this may

generators) and also support for maintenance.

not be a solution in rural sites with less infrastructure

and support.

Reports on viral load scale-up in southern Africa
have revealed challenges in successfully obtaining and
acting upon elevated viral loads. A CDC review of viral
load scale-up programs cited difficulties in specimen
transport, lack of staff, delays in equipment repair, and
inadequate laboratory management systems as major

challenges to routine viral load implementation'**3. For
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PIH, many of these challenges are bypassed by having
viral load measurement on site and adequate staffing to
operate the LIMS system and viral load machine. Yet,
even in this relatively well-resourced clinic, successful
viral load scale-up has been difficult due to duplicative
data management systems and susceptibility of these

systems to error.
Limitations

This project was intended as a small-scale
quality improvement initiative in the early phase of the
viral load scale-up at Partners in Hope, and as such, we
evaluated a small sample, which may not be
representative of all patients at this large clinic or at
other clinics in Malawi. All clinics in Malawi do not use
the same three medical records systems as those
utilized by PIH,

generalizable; however, most clinics combine at least

making lessons learned less
two different data collection strategies, thus general
principles around data quality and consistency may still
apply in these settings. PIH has an on-site laboratory
with capacity to measure viral load within the clinic
facility. This is atypical in Malawi, and it is likely that viral
load scale-up at sites utilizing off-site labs will have
additional challenges in regard to data systems and
results reporting. Our experience may underestimate the

challenges in these settings.
CONCLUSIONS

Scale-up of viral load in resource-limited settings
must be accompanied by the development of data
systems that support the flow of information from the
point of sample collection to the central lab and back to
the provider and patient with minimal errors on an
efficient timeline that provides for clinical information
that is relevant and can improve patient outcomes.
Education of providers about viral load guidelines, data
systems, and strategies for data collection with minimal
errors can facilitate scale-up of high quality programs.

Viral load monitoring is important to optimize the long-
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term health of people living with HIV. In order to
achieve this goal, viral load programs need to consider
all components of the viral load program and empower

and educate across this continuum.
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