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Abstract

In the past ten years, the prevalence of primary
Human Immunodeficiency Virus (HIV) drug
resistance has ranged from zero to 25%, with
higher and increasing rates in countries with
access to antiretroviral therapy (ART), a specific
case in Mozambique. World Health Organization
(WHO) recommended that countries implement
and routinely evaluate representative HIV drug
resistance (HIVDR) research to monitor the
emergency and transmission of HIV drug
resistance mutations. This study aimed to describe
the functioning of the system and also to identify
gaps in the sensitivity, representativeness and
quality of the data using the WHO methodology
for Pre-Treatment and Acquired Approaches. We
conducted a descriptive evaluation of the
information system for surveillance of HIVDR in
Mozambique in 2017-2018, based on updated
guidelines for evaluating of public health
surveillance systems from the Center for Disease
Control and Prevention (CDC). The evaluation was
conducted in all provinces using secondary data
extracted from a cross-sectional survey database
on HIVDR, with HIV positive cases at the beginning
of ART aged 215 years. The system was described
through informal conversations with HIVDR
stakeholders and the simplicity, data quality and
representativeness attributes were evaluated.
With 322 positive cases at the beginning of ART
(mean age=32.5 years, SD+11.1), about 63.0%
(203/322) cases were women and 37.6% (121/322)
men. The system was implemented in 25 health
facilities distributed across all 11 Mozambican
provinces and was considered representative. The
system used two data collection instruments, the
ART book and the form accompanying samples
sent to the reference laboratory. The ART form,
with 27 variables, was sent offline at two levels
(health facility and National Institute of Health
(NHI)), accompanied by dried blood spot samples
for viral load testing and genotyping in the NHI
virology laboratory, and was considered simple
according to the standardized criteria. The
system’s data quality was considered regular at

79.9%, with about 59.8% (1156/1932) of variable
fields  completed and 100% (1932/1932)
consistency. The system used a single national
laboratory to measure the prevalence of resistance
to HIV drugs and was considered simple, with
regular quality and representative data. We
recommended public health efforts such as
conducting genotyping tests be expanded to the
provincial level, and periodic monitoring of
system’s data collection procedures using forms.

Introduction

The availability of antiretroviral therapy (ART)
resulted in a reduction of morbidity and mortality
associated with HIV/AIDS. However, the expansion
of ART programs and long time of ART exposure in
patients in treatment, has led to the emergence of
mutation associated to HIV drug resistance [1,2].
The emergence of pre-Treatment and acquired
drug resistance can negatively influence on viral
suppression and consequently compromise the
90-90-90 global goals. In 2019, about 67% of
people living with HIV worldwide received
antiretroviral treatment, with 26% of people who
started treatment infected with a virus resistant to
first-line drugs (such as efavirenz) [3]. In the past
ten vyears, the prevalence of primary HIV
resistance has ranged from zero to 25%, with
higher and increasing rates in countries with
access to ART, a specific case in Mozambique [4].
The emergence of some resistance to HIV drugs
(HIVDR) is inevitable in populations using ART, due
to the error-prone nature of HIV replication [5].
The World Health  Organization (WHO)
recommends that countries routinely implement
representative surveys of HIV drug resistance at
the national level among different populations to
monitor the emergence and transmission of drug
resistance mutations [3].

The high prevalence of HIVDR in persons initiating
ART, especially high prevalence of DRMs
associated with resistance to NNRTIs, could
require a change in standard first-line ART [6]. In
addition, increase in the Cross-sectional Survey of
HIV Drug Resistance. Mozambique's prevalence of
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pre-treatment drug resistance (PDR) over time
may suggest programmatic deficiencies leading to
undetected acquired HIVDR among persons on
ART and subsequent increases in transmission of
HIVDR to the uninfected population. The high
prevalence of HIVDR in persons receiving ART,
especially DRMs associated with resistance to
NRTIs, could require a change in standard second-
line ART [7]. In Mozambique, surveillance of HIV
drug resistance has been carried out since 2007-
2018, using sentinel post methodology in 4 health
facilities located in the main metropolitan cities of
Maputo and Beira, with pregnant women as the
target population. As of 2017-2018, the country
adopted the new WHO methodology, which
advocates a research of HIV drug resistance
mutations in a cross-sectional approach in pre-
treatment population at a national level [8]. This
study aimed to evaluate the information system
for HIV drug resistance surveillance in
Mozambique in 2017-2018 to determine its
functioning and if it fulfills the objectives for which
it was created, which was to inform the
prevalence of resistance to HIV drugs in
Mozambique.

Program evaluation
Methods

Study design: a descriptive evaluation of the
information system for the surveillance of HIV
drug resistance in Mozambique was carried out in
the period 2017-2018, based on updated
guidelines for the evaluation of public health
surveillance systems at the Centers for Disease
Control and Prevention [8]. A literature review was
carried out by electronic consultation of works
referring to the evaluation of the surveillance
system in Brazil and the description of the system
was made possible by reading the protocol of the
cross-sectional research on drug resistance for HIV
(HIVDR). The evaluation of attributes was based on
surveillance data from the laboratory base of the
National Institute of Health (INS), referring to
HIVDR for the period 2017-2018. The recording
instruments were also verified to count the

existing variables and conversations with those
involved in the cross-sectional survey of HIVDR
surveillance to understand the functioning of the
system.

Data collection: the assessment was carried out
using the database of the Transversal Survey on
HIV Drug Resistance (HIVDR) in Mozambique in
the period 2017-2018 that integrates HIVDR
surveillance. The description of the system took
place through informal conversation with those
involved in the information system for HIVDR
surveillance to understand its operation and
reading the protocol of the cross-sectional
research on resistance to HIV drugs version 2.5 of
December 21%, 2016 and informal conversations
with those involved in the research.

Definition of study variables: the attributes
simplicity, data quality and representativeness
were evaluated. In simplicity, the number of
variables on the form to be filled out, the form of
data transmission, the levels of information
transmission and the number of registration
instruments to be filled out were observed. For
the quality of the data, six variables out of the 27
existing in the database were randomly selected
(age, sex, date of diagnosis, the quantity of CD4,
starting date of ART and ART regimen) and
observed to assess the completeness and
consistency of data. Representativeness was
assessed considering sex, age based on the
National Institute of Statistics (NIS) and the
number of health facilities that collect data for the
study by provinces at the beginning of ART.

Qualitative attributes

Simplicity: the simplicity of a public health
surveillance system concerns its structure and
ease of operation. Surveillance systems should be
as simple as possible [9]. The simplicity of the
survey information system for HIVDR surveillance
was evaluated in terms of determining the number
of variables on the form to be completed that
detect a public health event and risk factors, based
on the criteria, method of data transmission,
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method of filling in the data, levels of sending
information and number of registration
instruments to be filled out.

Data quality: data quality reflects the
completeness and validity of data recorded in the
public health surveillance system [9]. This attribute
was evaluated based on the analysis of the
percentage of records of mandatory and essential
variables not filled in (completeness of data) and
with incorrect filling in (data inconsistency). In this
case, number of variables/fields filled in,
completeness and coherence/consistency in filling
in the data.

Quantitative attributes

Representativeness: a representative public
health surveillance system accurately describes
the occurrence of a health event over time and its
distribution in the population by place and
person [9]. To assess this attribute, mandatory
epidemiological variables were collected (period of
data collection, location of data collection, target
population of the survey distributed by sex and
age groups) and number of sites in the country
participating in the study.

Statistical analysis: descriptive analysis was
performed using the SPSS version 24 statistical
package, and figures and graphs executed using
Microsoft Excel 2013 and QGIS version 3.10. For
data analysis, descriptive statistics were
performed, where frequency measures were
calculated in the representativeness attribute to
assess the proportion of national coverage of pre-
ART cases, distribution of cases by sex and age
groups. For the other variables, the proportion of
cases verified to respond to the evaluation of each
attribute was calculated, based on the defined
criteria and on the parameters of each attribute.
The measures of the evaluated attributes
(simplicity, data quality and representativeness)
are described in Table 1.

Ethical considerations: the study was
implemented after approval by the National

Institute of Health of Mozambique as of non-
research activity. All data were anonymous and, as
they were encoded secondary data, there was no
risk of identification for the participants. Note that
protocol version number 2.5 and informed
consent were reviewed and approved by the
National Bioethics Committee for Health of
Mozambique, which is the National Institutional
Review Board responsible for overseeing the
study. Protocol violations and adverse incidents
will be reported by an investigator from the
National Bioethics Committee (CNBS) and CDC's
Global AIDS Program in Mozambique and Atlanta.

Results

System description: the information system for
HIV drug resistance surveillance was designed in
2017-2018 from the Cross-Sectional Drug
Resistance Survey for HIV a Generic Protocol was
adapted for Mozambique, with the purpose of
generating a representative estimate of the
prevalence of drug resistance. The HIV Drug
Resistance (HIVRD) surveillance information
system started at the health unit with the
collection of sociodemographic and clinical data
using a form, followed by collecting the Dried
Blood Sample (DBS) that accompanied the
collected data and sent to the virology laboratory
of the National Institute of Health (NIH). The data
and samples collected at the level of health units
in the provinces, regarding patients starting ART
are sent to the central level (INS) and in turn are
entered into the database and samples sent to the
virology laboratory for viral load testing and
genotyping. After the tests the results are entered
into the same database (Figure 1).

Evaluation of the attributes of the information
system for HIVDR surveillance simplicity: this
system used a form with 27 variables divided into
three categories, namely: sociodemographic;
clinical and laboratory exams, obtaining a
maximum score of one point. The data was
collected manually at the health unit level by
trained personnel and were transmitted offline
after collecting dried blood at the site. Then, the
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sample was packed together with the completed
form and sent to the central level at the National
Institute of Health's virology laboratory. This
system worked with two data collection
instruments, the TARV booklet in the health unit
and the form that accompanies the samples to be
sent to the reference laboratory. This attribute
obtained a final score of 5/5, considering the
simple system (Table 1).

Data quality: for this attribute, six variables were
chosen, namely age, sex, date of diagnosis,
amount of CD4, date of starting ART and ART
regimen. In 322 new cases of HIV at the beginning
of ART reported in adults in the HIVDR database, it
was observed for completeness that 59.7%
(1156/1932) fields were complete and with 100%
(1932/1932) of consistency. Regarding the TCD4
cell count, it was clear that of the 322, only 18.9%
(61/322) had resulted in the database, where 13%
(42/322) were < 350 cells/uL, 7.8% (25/322) were
between 350-500 cells/uL and 12.7% (41/322))
were above 500 cells/uL (Table 2). This attribute
obtained a general score of 79.9%, considering its
data quality regular (Table 1).

Representativeness: the HIVDR surveillance
system was represented in 25 health units
distributed in 11 Mozambican provinces, namely:
Niassa, Cabo Delgado, Sofala, Inhambane, Maputo
Province and Maputo City with one health unit;
Manica with two health units; Zambezia with three
health units; Nampula and Tete with four health
units and Gaza with five health units (Figure 2). Of
the 322 HIV+ cases reported at the beginning of
ART, with average age = 32.5 years and SD = #
11.1, where 63.0% (203/322) were women and
37.6% (121/322) men, 24.8% (80/322) were 15-24
years old, 40.4% (130/322) 25-34 years old, 19.9%
(64/322) 35-44, 9.9% (32/322) 45-54, 3.4%
(11/322) 55-64 and 1.6% (5/322) were > 65 years
old. This attribute obtained a final score of two
points, classifying the system as representative
(Table 1).

Discussion

We believe that our study is the first to evaluate
the surveillance system for resistance to ART in
Mozambique to provide support for the
improvement of this surveillance, detecting
possible gaps that could make it fragile with a view
to improvement. This nationally representative
study provided an overview of the quality of the
HIVDR surveillance information system using the
CDC/USA assessment method. The evaluation
findings pointed out that the information system
for HIVDR surveillance was considered simple with
multidisciplinary involvement, from medical
assistance to the suspicion of the case, adequate
clinical management, and laboratory tests
collection. However, in the study by Souza, 2010,
divergent results were found where the
surveillance system was considered complex -
Brazil, 2007 [10]. The study emphasized that data
transmission was designed to track Dried Blood
Samples (DBS) for CD4 counting purposes as one
of the risk markers of HIV infection
progression [11]. Clinical and laboratory data were
collected in two stages. In the first stage that
occurs in health units, demographic data, CD4 and
DBS count at central level (INS) are made available
through accredited carriers, subjecting them to
problems of delay and risk of loss during the
transfer. In the second stage, which occurs at the
NIH level, viral load and genotyping are
performed, since the country has 8 laboratories
with the capacity to carry out viral load [12], there
is a need to reduce the workload at this level,
leaving the task of measuring viral load at the
provincial level during CD4 counting. Of 22.3% of
the variables analyzed for the quality of data in the
System, the percentage of fields filled in was low,
these variables being essential for the production
of information for triggering decision making.

The incompleteness of data from a surveillance
system can compromise the monitoring of the
event under surveillance, impairing the
achievement of the objectives outlined by the
program [12]. It is possible that the percentage of
empty fields (incompleteness) may have been
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influenced by the volume of data handled by the
data managers, since the data management was
implemented only at the central level, with the
need to adapt the System to the online model and
the DBS sent separately with the identification
code of each individual. The System reported a
good representativeness which reflects an abrupt
monitoring of time, person and place at country
level, which allows to inform the situation of the
event in surveillance, this study corroborates with
the one carried out in Brazil with the similar
finding [13]. It was reported in the
representativeness of the system that the female
sex presented a greater vulnerability to males,
which can be linked to several factors, among
them the cultural ones [14,15]. The age group
from 25 to 34 years old presented the highest
records in both sexes, which could indicate that
this age group had the greatest vulnerability to
HIV, however divergent studies with these findings
showed that the group with the greatest
vulnerability was between 15 and 24 years old
(adolescents and youth) for both sexes [15,16].
Possibly, this difference can be justified by the
demand for health services by medical care in the
adult age group. In the result of this evaluation,
some limitations related to the use of secondary
data should be considered, such as the
impossibility of evaluating the attribute positive
predictive value (PPV) due to insufficient data and
evaluation, the database did not include pregnant
women, and final genotyping results. Although this
evaluation has its limitations, it has contributed to
boosting strategies to improve this surveillance
system in Mozambique by identifying gaps in its
functioning.

Conclusion

This HIV surveillance allows the identification of
cases of resistance to ART for decision making due
to its operational ease, shows employee
engagement, however, it raises the need to
reinforce monitoring for the execution of activities
in a timely and accurate way and has clear view of
the resistance situation in all countries. There is a
need to increase monitoring in order to guarantee

a good quality of data, which could allow better
design of national ART guidelines in Mozambique
as the case for identifying the need for a change in
standard first-line ART.
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Figure 2: national distribution of hospitals involved
in the information system for HIVDR surveillance
in Mozambique, 2019

References

1. WHO. WHO HIV Drug Resistance Report 2012.
2012;84.

2. Gupta RK, Jordan MR, Sultan BJ, Hill A, Davis
DHJ, Gregson Jet al. Global trends in
antiretroviral resistance in treatment-naive
individuals with HIV after rollout of
antiretroviral treatment in resource-limited
settings: A global collaborative study and
meta-regression analysis. The Lancet. 2012 Oct
6,380(9849):1250-8. PubMed | Google Scholar

3. Folha informativa: resisténcia a medicamentos
para HIV. Accessed 8 February 2021.

4. Almeida FJ, Berezin EN, Rodrigues R, Safadi
MAP, Arnoni MV, Oliveira C et al. Lower cost
alternatives for molecular diagnosis of COVID-
19: conventional RT-PCR and SYBR Green-
based RT-gPCR. J Pediatr (Rio J).
2009;85(2):104-109. Google Scholar

5. WHO. hiv drug resistance early warning
indicators. Accessed 10 October 2022.

6. Andrew Hill, Angela Mc Bride, William SA,
Nathan Clumeck, Ravindra Gupta K. Resistance
at virological failure using boosted protease
inhibitors  versus  nonnucleoside reverse
transcriptase inhibitors as first-line
antiretroviral  therapy: implications for
sustained efficacy of ART in resource-limited
settings. 2013 Jun 15;207 Suppl 2:578-
84. Google Scholar

7. Vubil A, Fellow P, Mahumane |. Cross-sectional
Survey of HIV Drug Resistance: Adaptation of a
Generic Protocol in Mozambique. Maputo.
2016.

8. Lee LM. Updated Guidelines for Evaluating
Public Health Surveillance Systems
Recommendations from the Guidelines
Working Group. 2001 Jul 27;50(RR-13):1-35;
quiz CE1-7. PubMed | Google Scholar

10.

11.

12.

13.

14.

15.

16.

CDC. Updated guidelines for evaluating public
health surveillance systems; recommendations
from the Guidelines Working Group. Accessed
17 October 2022.

Maria V, Souza M De, Brant JL. Avaliacdo do
sistema de vigilancia epidemioldgica da
leptospirose em Campinas, S3o Paulo, 2007 a
2014 - SciELO - Brasil. 2010;18(1):95-105.

Furini AADC, Neves ER, Gabriela Alves F, Jean
Franscisco Rodrigues L, Jorge na S, Machado
RLDM. HIV/AIDS: relacAfo dos niveis de
linfécitos tcd4+ e carga viral com o tempo de
diagndstico HIV/AIDS: relation between tcd4 +
lymphocyte levels and viral load with diagnosis
time. 2016;98. Google Scholar

Melo GBT, Valongueiro S. Incompleteness of
Mortality Information System records on
deaths from external causes in Pernambuco,
Brazil, 2000-2002 and 2008-2010. SciELO -
Scientific Electronic Library Online.
2015. Google Scholar

Ribeiro IG, Percio J, Moraes C de. Evaluation of
the national meningococcal disease
surveillance  system: Brazil, 2007-2017.
Epidemiol E Servicos SaA2de. 2019 Dec
2;28(3):e2018335 eCollection
2019. PubMed | Google Scholar

Estavela AJ, Fleury Seidl EM. Vulnerabilidades
de género, praticas culturais e infeccdo pelo
HIV em Maputo. Psicol E Soc. 2015;27(3):569-
578. Google Scholar

MISAU, Mozambique, INE and I. Survey of
Indicators on Immunization, Malaria and
HIV/AIDS in Mozambique 2015; Supplemental
Report Incorporating Antiretroviral Biomarker
Results. Maputo, Mozambique, and Rockville,
Maryland, USA: INS, INE, and ICF. 2019.
Rodrigues J, Silva L, Albuquerque S, Nogueira J,
Anjos U, Nascimento J. Fatores Contribuintes
da Vulnerabilidade Individual dos Jovens ao
HIV. Rev Bras Ciénc Saude. 2016;20(2):141-
148. Google Scholar

Samuel Nuvunga et al. PAMJ - 43(162). 30 Nov 2022. - Page numbers not for citation purposes. 7


https://www.panafrican-med-journal.com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Gupta%20RK%5bauthor%5d+AND+Global+trends+in+antiretroviral+resistance+in+treatment-na%EFve+individuals+with+HIV+after+rollout+of+antiretroviral+treatment+in+resource-limited+settings:+A+global+collaborative+study+and+meta-regression+analysis
http://scholar.google.com/scholar?hl=en&q=+Global+trends+in+antiretroviral+resistance+in+treatment-na%EFve+individuals+with+HIV+after+rollout+of+antiretroviral+treatment+in+resource-limited+settings:+A+global+collaborative+study+and+meta-regression+analysis
https://www.who.int/news-room/fact-sheets/detail/hiv-drug-resistance
https://www.who.int/news-room/fact-sheets/detail/hiv-drug-resistance
http://scholar.google.com/scholar?hl=en&q=+Oliveira+C+et+al
https://www.paho.org/hq/dmdocuments/2010/hivdr-early-warning-indicators-updated-april-2010.pdf
https://www.paho.org/hq/dmdocuments/2010/hivdr-early-warning-indicators-updated-april-2010.pdf
http://scholar.google.com/scholar?hl=en&q=+Resistance+at+virological+failure+using+boosted+protease+inhibitors+versus+nonnucleoside+reverse+transcriptase+inhibitors+as+first-line+antiretroviral+therapy:+implications+for+sustained+efficacy+of+ART+in+resource-limited+settings
https://pubmed.ncbi.nlm.nih.gov/18634202/
http://scholar.google.com/scholar?hl=en&q=+Updated+Guidelines+for+Evaluating+Public+Health+Surveillance+Systems+Recommendations+from+the+Guidelines+Working+Group
https://stacks.cdc.gov/view/cdc/13376
https://stacks.cdc.gov/view/cdc/13376
https://stacks.cdc.gov/view/cdc/13376
https://scholar.google.com/scholar?hl=fr&as_sdt=0%2C5&q=Furini+AADC%2C+Neves+ER%2C+Gabriela+Alves+F%2C+Jean+Franscisco+Rodrigues+L%2C+Jorge+na+S%2C+Machado+RLDM.+HIV%2FAIDS%3A+rela%C3%A7%C3%A3o+dos+n%C3%ADveis+de+linf%C3%B3citos+tcd4%2B+e+carga+viral+com+o+tempo+de+diagn%C3%B3stico+HIV%2FAIDS%3A+relation+between+tcd4+%2B+lymphocyte+levels+and+viral+load+with+diagnosis+time.+2016&btnG=
http://scholar.google.com/scholar?hl=en&q=+Incompleteness+of+Mortality+Information+System+records+on+deaths+from+external+causes+in+Pernambuco+Brazil+2000-2002+and+2008-2010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ribeiro%20IG%5bauthor%5d+AND+Avalia%E7%C3%A3o+do+sistema+nacional+de+vigil%E2ncia+da+doen%E7a+meningoc%F3cica:+Brasil+2007-2017
http://scholar.google.com/scholar?hl=en&q=+Avalia%E7%C3%A3o+do+sistema+nacional+de+vigil%E2ncia+da+doen%E7a+meningoc%F3cica:+Brasil+2007-2017
http://scholar.google.com/scholar?hl=en&q=+Vulnerabilidades+de+g%EAnero+pr%E1ticas+culturais+e+infec%E7%C3%A3o+pelo+HIV+em+Maputo
http://scholar.google.com/scholar?hl=en&q=+Fatores+Contribuintes+da+Vulnerabilidade+Individual+dos+Jovens+ao+HIV

Article 3

PanAfrican
000 \/icdical
090 Journal

Table 1: evaluation criteria, parameters and results, Mozambique-2019

Attribute Rating criteria Parameter Values Score
achieved
Simplicity Determine the <27 variables - simple= | 27 variables=1 |0 - 5 points <3
number of 1 >27 variables - complex complex > 3 simple
variables on the =0 Achieved:5/5
form to be filled Classification: Simple
out
Data transmission | On line - complex = 0 Off | Offline=1
method line - simple=1
Method of filling Electronic - complex=0 | Manual=1
in the data Manual - Simple =1
Levels of sending | <2-simple=1>2levels | 2levels=1
information -complex=0
Number of 2-simple=1>2- 2 instruments
registration complex=0 =1
instruments to be
filled
Data quality % of fields filled High > 90% =1 Regular 59.8%=0 0 - 2 points High = 2
(completeness) 70 - 89.0% =0.5 Low Regular = 1 Low < 0
<70.0% =0 Achieved:1/2
% Coherence / High > 90% =1 Regular 100%=1 Classification:
consistency in 70 - 89.0% =0.5 Low Regular
filling in data <70.0% =0
Representativeness | Distribution of Allows analysis by Ageandsex=1 |0 - 2 points: =2

cases by age, sex
and provenance

person, representative =
1 Allows analysis by
place, representative = 1
Does not allow analysis
by person and/or place,
not representative =0

Provenance=1

representative < 2 =
no representative
Achieved:2/2
Classification:
Representative

Table 2: distribution of system data quality in Mozambique, 2019
variable n= 1932 cells
existing cells | completeness | % consistency | %

sex 322 302 93,8 | 322 100
age 322 303 94,1 | 322 100
diagnostic date | 322 30 9,3 |322 100
guantity of cd4 | 322 61 18.9 | 322 100
art start date 322 167 51,9 | 322 100
art regimen 322 291 90,4 | 322 100
overall 1932 1156 59,8 | 1932 100
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Figure 1: flowchart of data from the information system of the cross-sectional survey of
HIVDR surveillance in Mozambique, 2019
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Figure 2: national distribution of hospitals involved in the information
system for HIVDR surveillance in Mozambique, 2019
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