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A walk through a meta-analyses 

Interpreting the maze of  fancy HSROC and not so fancy BVR

Predictive values with Bayesian analyses with credible intervals!

Implications for clinical and public health practice

Caveats of  a meta-analyses 

Moral of  the story 

The Story! 

LEARNING OBJECTIVES
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Our first subgroup—the main subgroup of interest— containing studies
with both oral and whole-blood comparisons, provided us with the
best subgroup for bivariate regression analyses. Pooled sensitivity was
greater for whole-blood than oral specimens and pooled specificity
was similar for each specimen (table 1). In our second subgroup,
studies with no whole-blood comparators, the pooled estimates for
sensitivity and specificity were similar to those for whole-blood
specimens in our first subgroup; this was also the case in our third
subgroup, studies with no oral comparator.
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In our first subgroup, head-to-head comparisons of oral mucosal transudate
and finger- stick specimens, the pooled sensitivity of the test in oral
specimens was lower than the test’s sensitivity in finger-stick specimens, a
difference of about 2%. However, the specificity estimates were similar for
both specimens. We give greater prominence to this comparison because
within-study comparisons reduce confounding present in other subgroups
because of different specimens, reference standards, settings, and devices.
Six (86%) of seven studies in our first subgroup used what we defined as
perfect reference standards, assessing only one device in two specimens
(i.e. oral mucosal transudate and finger-stick blood), forming an ideal group
for within-study comparisons.

By comparing the pooled estimates from our analyses with the
manufacturer’s claims (sensitivity 99·3%, 95% CI 98·4–99·7; specificity 99·8%,
99·60–99·89), only the pooled specificity estimates from our study came
close to those quoted by the manufacturer. Discrepancy in sensitivity
estimates from the manufacturer’s estimates could be because the
assessments were done in carefully controlled laboratory settings of serum
panels. study settings, study designs, populations, prevalence, and variable
quality control procedures might affect the diagnostic performance of a
test in field assessments. This difference in performance is also referred to as
the optimism bias

DISCUSSION

Evaluating changes in PPV (pooled PPV) in different populations stratified by 
risk ( high vs. low) (surrogates of  prevalence) 

In two specimen groups ( finger stick vs. OMT)

SECOND OBJECTIVE: PPV AND 
PREVALENCE!
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By use of Bayesian hierarchical meta-analytic models, we obtained
estimates of PPVs for whole-blood and oral specimens in high-
prevalence and low-prevalence settings.

Point estimates and 95% credible intervals for PPV provided similar
estimates for blood and oral specimens in high-prevalence settings

By contrast, in low prevalence settings, PPV estimates were higher for
blood than oral specimens.
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To put our findings in context,

the lower sensitivity of the test in oral mucosal transudate compared
with blood specimens is probably because of a lower quantity of HIV
antibodies in oral mucosal transudate than in whole blood.
The titre of HIV antibodies is also low in acute HIV infection before

seroconversion, hence the increased possibility that oral testing might
miss more acute HIV infections than tests with blood specimens
because of its lower sensitivity. Although a very high or perfect (100%)
sensitivity is desirable, it is difficult to achieve.
HIV public health programs should emphasize this fact before
recommending the oral test as a first-line screening test to detect early
HIV infection in settings with low HIV prevalence.
The inability of the test to identify infection during the window period
must also be emphasized. Nucleic acid amplification testing and
antigen antibody combination rapid tests identify infections missed by
antibody-based tests..

To put our findings into context,

Therefore, for self-testing initiatives, if the self perception of risk of a
potential test taker is high, or if they suspect recent exposure to HIV and
are within the window period, but their self-test result shows up as
negative with an antibody based self-test, they should be actively
encouraged to seek further confirmatory testing with advanced tests
immediately at a referral centre of choice.
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Discussion and implications…
As our second objective we assessed the effect of surrogate
prevalence estimates of HIV obtained with seropositivity estimates
from each study, and their effect on PPVs.
In this analysis, we noted that although the performance of the test in

blood and oral specimens was similar in settings of high prevalence,
the lower end of the 95% credible intervals was slightly lower for oral
than for blood specimens (85·71% vs 93·10%; table 2).

This variability is important to keep in mind when rolling out oral tests
for expanded HIV-testing initiatives. Further, in low-prevalence
settings, the test was inferior in oral compared with blood specimens.

For this PPV analysis we excluded assessments in laboratory settings
and case-control designs, and focused solely on implementation
research data that related to real-life settings.
the PPV of a test is a function of the prevalence of the disease in the
population, lower PPV is attributable to a large number of false
positive results compared with true positive results. Subsequently, the
large variability in PPV in low-prevalence settings where oral
specimens were assessed implied the possibility of missing detection
of new infections in settings of low prevalence and in populations at
low risk of HIV acquisition.
These data corroborated the data on pooled accuracy (table 1),
where negative likelihood ratios were small and similar, but positive
likelihood ratios differed.
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To put this in context, although the oral test is popular because of its
convenience and ease of specimen collection, compared with the
blood-based test, the use of a single oral test in low-prevalence
settings could lead to a higher number of false positives than blood-
based testing. This problem could be compounded in national
screening program and needs to be considered in the widespread
implementation of HIV testing, including home-based testing, self-
testing, or over-the-counter testing initiatives, in all low-prevalence
settings.

Predictive values are not intrinsic attributes of a diagnostic test and
are highly dependent on the prevalence of target disease.
Further, a meta-analysis is used to estimate the group mean under the assumption that
samples in individual studies were taken from the same population, when heterogeneity is not
excessive as is evident in our meta-analysis, where homogenous subgroups were created to
assess accuracy based on specimens.

Oraquick is a diagnostic device and its performance varies with host
response to HIV.
 biological variations in host responses as well as immunological responses take time

window period to allow for seroconversion.

Although the test’s sensitivity seems to be lower with oral versus blood specimens, both
estimates obtained in our meta-analysis were at the extreme upper end of the range and
there is a great deal of overlap in Cis.

we could argue that the robustness of the difference is uncertain and might be affected by
the results of one or two studies.

CAVEATS
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The clinical significance of this difference might also be 
overshadowed by intrinsic variability in host status and time of testing 
relative to exposure—something we cannot rule out with our present 

analysis. 
Most data in our meta-analysis were reported from a high-income 

setting like the USA, whereas the rest of the data were from well 
controlled studies in developing settings. These data might not be 

representative of routine services in less developed countries.

Finally, our review focused on Oraquick, the only FDA approved
Clinical Laboratory Improvement Amendments waived test with
enough worldwide data for a comparative meta-analyses.
 The only other test available in an oral format is Aware HIV-1/2 OMT
(Calypte Biomedical Corporation, Portland, OR, USA); an over-the-
counter non-FDA approved version is available on the market. This
test has restricted blood versus oral comparative and independently
assessed worldwide data, hence our focus on Oraquick.

 Our meta-analysis has a potential for biases: detection, partial
verification, and publication bias.
Because of restricted data in each subgroup, we could not explore
the role of study designs, treated versus untreated HIV infection, and
reference standards in diagnostic accuracy assessments.
Additionally, because of a lack of data on true-negative and false-
negative values required for negative predictive value calculations,
we were unable to explore changes in negative predictive value and
PPV with changes in prevalence or apply the estimated likelihood
ratios and sensitivity and specificity to the full range of prevalence
and plot them in a suitable graph.
 Lastly, the lack of independently assessed comparative worldwide
data on Aware HIV-1/2 OMT prevented us from assessing it in our
meta-analyses.
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In this first Bayesian comparative meta-analysis of worldwide 
diagnostic performance data, we conclude that oral Oraquick had 
lower sensitivity but similar specificity to Oraquick with whole-blood 

specimens. Although we identified high PPVs for both oral and blood 
specimens in high-prevalence settings, we obtained a low PPV with 

oral specimens for low-prevalence settings.

CONCLUSION

PRESS
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Some changes look negative on the surface but you will soon realize that space 
is being created in your life for something new to emerge.

**

Realize deeply that the PRESENT MOMENT is all you have. 

Make the NOW the primary focus of  your life.

***

Whatever you fight, you strengthen, and what you resist, persists.

***

ET!

ECKHART TOLLE


