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Introduction


In this assignment, the implementation of a clinical decision support system is discussed which would prompt HIV testing in primary care consultations for people with a defined clinical indicator condition where the background undiagnosed HIV prevalence is >0.1% to prevent delayed HIV diagnosis and reduce onward transmission. 


Background

For people living with HIV, early initiation of antiretroviral therapy is beneficial to the individual (reducing morbidity and mortality), their partners (by preventing transmission once they have an undetectable viral load on treatment) and public health (by reducing community viral load and further transmissions) (BHIVA 2020). Despite huge progress being made in the UK, it is estimated that 7% of people living with HIV are undiagnosed and 43% presented late to clinical services (BHIVA 2020). People who present late have worse medical outcomes and contribute to ongoing HIV transmissions, whilst often unaware of their own status (NICE 2016).

The United Nations has set targets of 90-90-90 that by 2030, 90% of people living with HIV will know their status, 90% of those will be on antiretroviral treatment and 90% of those will be virally suppressed (UNAIDS 2015). These goals are key to ending HIV transmissions and the Welsh Government has committed to exceeding these goals through implementing a HIV Action Plan which is currently in the final stages of consultation (WG 2022). Wales is a low prevalence area for HIV but has a greater proportion of late diagnoses of HIV than other areas across Europe (WG 2022).

People who present to primary care with certain “indicator conditions” in the table below are estimated to have an undiagnosed HIV prevalence of >0.1% and NICE suggest that screening for HIV in these situations is cost effective in areas of low HIV prevalence (NICE 2016) such as Wales. The 0.1% cost-benefit calculation reflects the low cost per test compared with the high cost of inpatient treatments when people present late with morbidities associated with HIV.
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Figure 1: HIV indicator conditions (for every 1000 people with these conditions at least one will have undiagnosed HIV (NICE 2016)

A prototype application (BBV_TP1) has been developed in a UK based primary care network (Chadwick 2021) using the internal applications of Systm One to prompt clinicians coding patients with indicator conditions to offer a HIV test. The list of indicator conditions used in the application is attached as an annex to the main paper but includes reference to many of the indicator diseases referenced by NICE.

This assignment considers the utility of this application being applied in Cardiff & Vale. Although Systm One is not used in this region, for the purpose of the assignment it is assumed a similar system can be developed within the locally used system (EMIS).




Evidence Review 


Clinical Decision Support Systems 

Clinical decision support systems (CDSS) are intended to improve healthcare delivery by enhancing the quality of medical decisions using targeted clinical knowledge which can be from published research such as trials or learning from analysing existing patient data sets.

Published meta-analyses suggest an overall benefit to support the widespread use of CDSS. One such meta-analysis (Bright 2012) grouped together 25 heterogeneous studies that specifically examined the effect on preventative care services and reported that the evidence quality was high with many good quality studies, despite reporting that most CDSSs were independent of an electronic health record, which reflects the historical context of the studies. Another meta-analysis examined diagnostic test ordering behaviour specifically and found that the majority (18/33 trials) improved testing behaviour (Roshanov 2011). 

“Improved” behaviour included some explicit attempts to reduce pathology costs by reducing test ordering rates which although clearly of whole system benefit is less relevant with an alternative aim of increasing HIV testing. For this section of the assignment therefore, future focus is on HIV testing within CDSSs.


Search Strategy

A simple search strategy was used in the databases of Pubmed and Google Scholar to find studies using CDSSs in the field of HIV testing. Publications in English between 2002-2022 were included and the many non-relevant articles were excluded. A full PRISMA search was not conducted due to time constraints.

The next stage of the search included searches of abstracts from international HIV conferences between 2018-2022 for decision support systems. Finally, evidence based guidance on HIV testing is published by the British HIV Association and NICE and searching the references in these documents provided some additional sources of information for the literature review. 


Only one meta-analysis has been published examining the impact of clinical decision support systems and HIV testing and is discussed later in the review. No randomised controlled trials were found, but many cohort studies are included, often analysed retrospectively.





Background to Clinical Indicator Testing

The DRIVE study, undertaken in a Madrid teaching hospital (Perez Elias 2013), examined patients newly diagnosed with HIV who were questioned on their previous contacts with healthcare workers. 91% of patients had attended a primary care centre in the two years preceding diagnosis with no HIV test undertaken and so testing in primary care can be an opportunity to prevent the consequences of delayed diagnosis. HIV seroprevalence is high in Madrid and so it could be suggested that absence of testing is more relevant than in Wales.

However, a study in a Tel Aviv hospital with similar size HIV cohort to Cardiff suggested similar findings (Levy 2016). In the study period, 118 people (33.4% of the total) were diagnosed with late HIV disease and 57 (16%) with advanced disease (defined as baseline CD4 count <200 cells/mm3). Crucially, all those diagnosed with advanced disease had at least one clinical indicator disease in the five years prior to their eventual HIV diagnosis which was missed in primary care. Older age (OR 1.45 (95% CI 1.16-1.74)) and being heterosexual (OR 2.65 (95% CI 1.21-5.78)) were risk factors linked with delayed diagnosis. 

It may be suggested that the different models of health systems may influence HIV testing in primary care, as co-payment and practitioner renumeration of testing may differ. However, research from Glasgow (Brawley 2013) also suggests a similar picture in a UK setting albeit in another retrospective case note review. Of 339 patients diagnosed in a three year period, 90 (26%) had one or more documented clinical indicator condition and 80 of these had been incorrectly referred to other hospital specialties without HIV testing. It suggests that many patients had unnecessary investigations such as endoscopies and imaging as the correct cause for their symptoms was missed.

Prospective data was collected in the HIDES study (Sullivan 2013) where indicator condition HIV testing for eight conditions was studied in sixteen sites across Europe. 3588 individuals accepted a HIV test and crucially all 8 conditions revealed undiagnosed HIV positivity in greater than the 0.1% threshold required for cost benefit. Adjusted odds ratios for testing positive were higher in non heterosexual and non White participants, and were very high in centres outside of Northern Europe, albeit with wide confidence intervals. 52% of those testing HIV positive had tested negative previously with a median time since last test 1.58 years, suggesting recent infection. 

Given the study was prospective, this seems of higher quality although the study is limited by the small numbers of patients enrolled and the heterogeneity of study sites across Europe, from Central London to Ukraine, which is perhaps expressed by the wide confidence intervals in the analysis. The most significant findings were outside of Northern Europe, perhaps reflecting the differences in healthcare infrastructure enabling HIV testing. 


General Screening

One approach to CDSS in HIV testing is to test everyone regardless of the presence of indicator conditions and this was the approach used in Cleveland, Ohio in a publicly funded healthcare system which was designated a “safety-net” hospital system (Avery 2012). A “HIV testing once” prompt was added to each patient’s “maintenance lists” in EPIC and there was a statistically significant increase in HIV testing following this change, rising from 4.3% tested to 17.3% testing after implementation. The proportion of HIV positive results were the same and this indicates more diagnoses (as the total number of tests taken increases). This appears significant, but must be considered in the demographics of the patient population. Half of the patients were African American and a significant minority were uninsured and are therefore should already be considered a high HIV prevalence group. The proportion of undiagnosed HIV is much lower in Wales and generalised testing is not supported by UK national guidance due to the lower yield of positive results (BHIVA 2020).


Early Digital Targeted Interventions

In Barcelona, an electronic prompt to offer HIV testing was introduced into the computerised physician order entry (CPOE) system in three primary care centres when a diagnosis of an indicator condition was attempted by the practitioner (Redondo 2018). This low cost intervention dramatically increased HIV testing 

This may not be relatable to the UK context however as most HIV testing in Spain is through primary health care rather than sexual health clinics as in Wales. Therefore, many such people in a Welsh context (particularly people with sexually transmitted infections) will have been tested elsewhere and so primary care testing may have less impact. The change is also short lived rather than sustained and the article itself confuses incidence and prevalence which may suggest either less robust data analysis or translation issues. 

In another study, Goetz et al (2008) examined the use of clinical reminders to encourage targeted screening for HIV in a Veterans Health Administration cohort in the United States. Clinical reminders were embedded in their bespoke electronic patient record system in two large VHA facilities and were compared to three facilities used as controls. A reminder was triggered by any prior evidence of drug use, sexually transmitted infection, homelessness or other behavioural risk factors. Testing was increased from 4.8% to 10.8% in one centre and 5.5% to 12.8% in the other (both comparisons p<0.001) and 15 new diagnoses were found above the baseline of the previous year. This study was performed in the historical era of legislation requiring written consent for HIV testing and detailed pre-test counselling that is no longer routine clinical practice.

This study may not be as relevant today however as most late diagnoses are found in people without these traditional risk factors as the people considered high risk in 2008 will probably have already been diagnosed. Data collection is suspect as race is not collected in >50% of cases suggesting EPR implementation being not as robust as current practice.  Another concern is that one negative test cancels the alert for the future; current practice is that people with ongoing risk are retested at regular intervals rather than relying on a one-off negative result (NICE 2016).


Recent Research in Targeted Screening

The advent of large-scale electronic patient records systems has enabled the study of interventions across a wider population. One Californian study examined the addition of a “hard-stop” patient alert in a primary care cohort serving a population of over 4 million (Hechter 2018). The alert suggested a HIV test request when a patient received a test request for a sexually transmitted infection (as opposed to an STI diagnosis) and compared over 1 million encounters both before and after intervention. Same day HIV testing rate increase from 36.7% to 44.1% (statistically significant) and the positive test rate also increased from 0.02% to 0.04% (p<0.001) with fewer late diagnoses post implementation. This is powerful due to the sample size but is worth noting that there is no longer term data to examine whether the increased testing was short lived or sustained. Also, as mentioned earlier, such patients in a Welsh setting may go to an STI clinic rather than their primary care provider and so the results may not be generalisable.

A prospective cohort study in the North East of England assessed the effectiveness of a prototype application embedded within the primary care electronic health record to prompt testing for HIV and blood borne viruses (Chadwick 2021). 14 practices participated with a practice population of 137000 and compared with 54 control practices that did not use the application. A soft prompt triggered if a risk factor was found which was a small icon at the top of the screen and a hard prompt requiring a response was generated if multiple risk factors were identified. During the study period, mean testing rates increased 555% from 1.38/10000 patients in the six months prior to 7.67/10000 in the six months post introduction of the system. 

The geographical area has a similar HIV prevalence to Cardiff & Vale, and it interesting to see the increase in HIV testing, although testing rates fell after an initial rise despite the application remaining active. Cohort data is comparative and therefore of higher quality than retrospective analysis and this paper is significant. However, the endpoint of increased testing did not increase diagnosis as no new positive cases were identified and therefore there is no movement towards the overall aim of reducing late HIV diagnosis. This may be an issue of power, as the expected pick up would have been 1 per 1000 tests and this paper makes it difficult to count the absolute number of tests taken, rather presenting relative testing rates (one table does suggest that practices were testing up to 15 patients per month). In this context, the people tested numbered far less than 1000, which explains why no new diagnoses were found. However, the evidence for both clinician and patient acceptability were demonstrated.

One meta-analysis has been published examining the impact of clinical decision support systems in HIV testing (Smit 2022). In this study, the search revealed 1424 records, of which 22 met the inclusion criteria. The heterogeneity of the search strategy included both hospital and non-hospital studies and both generalised and targeted studies, thus making comparative statistics overall more difficult to interpret. The study formally assessed bias, which would be expected when comparing non-RCT studies and considered this overall homogenous. Crude risk ratios were collated in the four non-hospital based studies and were 2.13 (95% CI 1.78-4.14), suggesting an overall positive effect of CDSSs in HIV testing. However, the methodology suggests in the studies that did not report odds ratios, the meta-analysis authors crudely calculated this on the available datasets and did not include studies without details of the overall patient load, only proportions tested.

Many of the papers in the meta-analysis were identified in the search strategy which is reassuring, although of note the meta-analysis searched up until November 2020 (Smit 2022) and high quality research has been published since then perhaps evidencing that the technology and widespread implantation of electronic health records in primary care and hospital services has meant that generating volumes of data to answer research questions is easier than even the recent past. Meta-analyses are generally higher quality sources of knowledge but in this case the small numbers of studies for comparative statistics and subsequent publications would suggest this meta-analysis in isolation is not sufficient. The value of a meta-analysis will depend on the quality and relevance of the studies included. However, the findings are in broad agreement with other published research in the field.


Choice of Intervention

The preferred choice of CDSS to deliver target non-hospital HIV testing as the preferred intervention in Cardiff & Vale can be explained by the deficiencies in the literature. 

Generalised testing, as opposed to targeted testing appears to have a short term effect in settings where HIV testing is neither routine nor freely available at a whole population level (Avery 2012, Hecter 2018) as opposed to UK settings where HIV testing is free and available either through online postal self sampling or dedicated sexual health clinics. UK research suggests that patients who experience delayed HIV diagnosis (Brawley 2013) have indicator conditions and so could have been tested earlier if the primary care clinician had considered the underlying diagnosis and UK guidance suggests testing in those conditions specifically rather than generalised testing in low prevalence regions (BHIVA 2020, NICE 2016).

Hospital testing of acute inpatients is not of benefit in areas of low HIV prevalence (BHIVA 2020) and although testing could be considered for inpatients with indicator conditions in Cardiff, the absence of a hospital wide electronic patient record system locally would make this unachievable to implement and evaluate without substantial cost, and therefore the preference is to deliver a system in primary care where EPR usage is universal.






Implementation Issues


Although clinical decision support systems have evidence demonstrating their effectiveness (Bright 2012), many systems still do not meet their primary or secondary aims. One meta-regression analysis of randomised controlled trials identified factors that differentiated between successful and unsuccessful clinical decision support systems (Roshanov 2013).

This analysis only included randomised studies that compared the effects of CDSS on routine patient care with patient outcomes rather than system outcomes as their aims, and excluded simulated patients and image analysis studies. The authors also validated findings by returning to the original authors to verify the accuracy of their extracted data. These factors increase the validity of the outcomes measured, compared with the retrospective cohort data collection in the earlier studies presented in the HIV testing field.

Systems that presented advice in electronic charting or order entry systems were negatively associated with success (odds ratio 0.37 95% CI 0.17-0.80 p=0.01). The authors suggest this could be due to “alert fatigue”, where the ability of the organisation to implement user alerts is over-indulged and so the practitioner is presented with many alerts to consider often without prioritisation. 

In this analysis, systems that were significantly associated with success in meeting their primary and secondary aims required a reason for overriding advice (odds ratio 110.23, 95% CI 1.98-63.72 p<0.001) and provided advice to their patients (odds ratio 2.77, 95% CI 1.07-7.17 p=0.03). Requiring reasons for overriding advice may seem tempting to an implementor but may be frustrating to clinicians and their usage should be considered in the context of other alerts to reduce the aforementioned alert fatigue, particularly if the yield of positive findings is low for each alert, for example in HIV testing where it would be expected that <0.1% of tests would be expected to be positive.

Advice to patients may be challenging in the current healthcare system in Wales, but with the imminent unveiling of an NHS Wales app (DHCW 2022), patients may soon have access to their own records and pathology results and so may be able to be provided with their own prompt to obtain a HIV test, although discussions with patient groups should be considered to ensure unnecessary anxieties are not provoked.

Another characteristic of a successful CDSS in the meta-analysis is where the evaluation is conducted by the developers of the product or from a third party (odds ratio 4.35, 95%CI 1.66-11.44 p=0.002, Roshanov 2013). This appears consistent with other findings in earlier reviews (Garg 2005) although needs to be considered with the huge confounder of publication bias. It may also be the case that healthcare providers, particularly in the public sector may offer less resource to evaluation (as opposed to implementation) and the private sector developers may publish evidence of success more than the in-house developers or evaluators in healthcare providers would have the resource to. However, developers of successful systems have a significant financial interest in demonstrating the success of their product, and conversely not advertising the failure of their product, which would be consequently less likely to have outcomes published nor their results included in a meta-analysis. 


Van de Velde and the GUIDES Checklist

Success in implementation can be dependent on a number of factors, and one paper from the GUIDES group seeks to consolidate the research on successful implementation into a checklist that could be used to support successful future implementation of CDSS (Van de Velde 2018). The authors produced a systematic review into the research evidence available at the time, synthesized the findings to create a checklist and then pilot tested the checklist in a systematic review whilst simultaneously using the concepts in focus group discussions about factors in successful implementations. This work was undertaken by a panel of experts, of which 84% had a research academic background so clinicians are patients were under-represented. The full checklist is not reproduced in this assignment but covers four checklist domains: the context, the content, the system itself and the implementation factors that affect the integration of the CDSS into the practice setting. Each area is graded by Likert scale to give the user a quantitative figure that can used to benchmark against previously successful (and unsuccessful) systems. This checklist, known as the GUIDES checklist (Van de Velde 2018) would be the recommended toolkit to use to evaluate the HIV testing by indicator condition in primary care EPR. 


Uptake Considered in Isolation of Effect

One meta-analysis published recently uses the GUIDES checklist as a basis for examining uptake of clinical decision support systems (Kouri 2022). In addition to GUIDES, the authors also used some of the earlier meta-analysis (Roshanov 2013) to cover areas not otherwise covered in GUIDES.

In this recent meta-analysis, 55 studies were included from an early citation count of 7995 and overall CDSS uptake was 34.2% (95% CI 23.2-47.1). Their most significant finding was that uptake was only reported in 12.4% of papers that met the inclusion criteria (Kouri 2022). The authors suggest greater focus on system design at the outset and considering practitioner behaviour as a primary driver in determining potential uptake. They note that overall, only two thirds of clinicians even attempted to use their CDSS once and seem surprised that uptake has not previously been rated more significant in assessing the value and effect of a system.

The authors specifically examined subgroups including comparing hospital versus community settings and no difference was found between the two groups. The analysis also graded studies according to their risk of bias and a further meta-analysis was performed which did not result in any statistically significant differences between studies graded as having either high, unclear or low bias.




Order Entry HIV testing in a UK Setting

During the development of the suggested system, a feasibility study was performed examining whether an order entry system to prompt HIV testing would be feasible in a UK setting (Chadwick 2017). The prototype application provided a pop-up message suggesting a HIV test was added to an existing order of pathology tests that was in progress with the advice that the patient may have a higher risk of HIV infection due to the presence of a clinical indicator condition. This was tested in both Chelsea & Westminster hospital (high prevalence area for HIV infection) and in general practices in Yorkshire and Teeside (low prevalence area) for a three-month period. Focus groups and individual interviews were performed to evaluate the acceptability on the intervention in clinical practice. No patients were involved in either the consensus panels to design the studies or the evaluation interviews and therefore the qualitative data is from healthcare practitioners only.

In contrast to the preceding meta-analysis, there was no evidence of alert fatigue in the small sample and the offer of the test was accepted by the hospital doctors. However, some general practitioners and practice nurses described patients being “shocked” by the offer and requiring some elongation of the clinical discussion to both counsel and test patients. The differences in alert fatigue perception between this study and the meta-analysis may reflect the small sample size and absence of other alerts. Stigma from patients and healthcare workers may also contribute to the difference as they may perceive HIV testing as different than other pathology tests. 

The intervention is described in the study as “single-click” which means it would easily be over-ridden and does not include background advice for the recommendation; both factors seen elsewhere as negatively associated with intervention success and so this should be evaluated specifically in any Welsh implementation of a similar system.










Evaluation 

Unintended consequences?

One study mentioned within the Roshanov meta-analysis (Strom 2010) warned prescribers about prescribing trimethoprim-sulfamethoxazole to patients on warfarin due to a drug-drug interaction, requiring specific acknowledging of the advice to over-ride the alert. Although this reduced inappropriate prescribing, the study was terminated early due to undertreated of pneumocystis pneumonia (one of the few specific indications for trimethoprim-sulfamethoxazole therapy) leading to worse clinical outcomes in those specific patients. The negative unintended consequences (the unknown unknowns) should be considered in the evaluation of any CDSS implementations and suggest robust evaluation should be considered at an early stage of the planning and implementation. In the HIV testing case, it may be that overzealous alerts for HIV testing may reduce the impact of other alerts that may be used to suggest alternative pathologies such as cancer, and therefore delay diagnosis of treatable conditions.

In the recent meta-analysis (Kouri 2022), the evaluation of uptake of CDSS uses both GUIDES and some analysis based on the previous work of Roshanov in his meta-analysis (Roshanov 2013). For this system, the GUIDE framework with the Roshanov additions referred to in Kouri’s paper would serve as the basis for the implementation strategy, but not the evaluation which would require a different perspective.

CONSORT-EHEALTH extension

The CONSORT statement was conceived to improve the standard of reporting of randomised controlled trials to ensure that trials could be compared and iterative learning could lead to better quality research through allowing replication and building of theories to inform further research (Moher 2010). Specific challenges were appearing in electronic health studies and the CONSORT-EHEALTH extension was developed to ensure standardized reporting of trials in this field. The distinct challenges of reporting digital health interventions included the need for transparency of algorithms and pathways of participants through trials (Eysenbach 2011).

CONSORT-EHEALTH is primarily focussed on randomized controlled trials which are sparse in the HIV testing research where the focus is on cluster comparisons, which are often retrospective. In this assignment, it would be suggested that evaluation follows the RCT model and is prospective to increase the quality of information that will determine overall success.
 
The main criticism with this approach is it focusses on the technological aspects of the software with little appreciation of the organisational and cultural context in which the software is to be implemented.



Clinician acceptability and the SAFER framework

In one meta-analysis, the discussion suggests that the behavioural determinants employed to follow guidance from a CDSS are different and distinct from the more basic choice as to whether to engage with and use such a system in the first place (Kouri 2022). Clinical engagement appears to be one of the significant factors affecting the success of implementation.

With this in mind, building on existing strategies for evaluation is the SAFER framework, which examines not only the system itself but also the complexity of socio-technical factors in the implementation of the project (Singh 2020). SAFER refers to the Safety-related EHR Research (SAFER) Reporting Framework and is outlined in detail in the referenced paper with the intention of including the complex, dynamic context of implementation of an intervention. This is a reflection that the success of the implementation depends on the organisational and cultural context in which it is being implemented. One relevance for this in HIV testing may be the other competing CDSS frameworks being promoted to promote early cancer diagnosis. These are technically independent of the HIV testing CDSS but to a GP may appear higher or lower priority than cancer screening.

There are eight dimensions of the reporting framework in the model: hardware and software, clinical content, human–computer interface, workflow and communication, internal organizational features, external rules and regulations and measurement and monitoring (Singh 2020). The paper outlines a hypothetical model and how the framework could be applied to evaluate an intervention.
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Figure 2: SAFER Reporting Framework (Singh 2020)

This model is preferred in this assignment due to the incorporation of external factors into the evaluation. The heterogeneity in clinical practice between clinicians and hospitals as evidenced by some of the existing prototype work (Chadwick 2017) suggests that there is more to explain the differences in how CDSS could be implemented by technical aspects alone.

Primary and secondary endpoints of trials 

Regardless of the choice of evaluation framework, the implementation team need to consider their choice of primary and secondary outcomes. Many reported trials use increased HIV testing as their primary outcome rather than the actual detection of previously undiagnosed cases. In the recommendations for further research area of their HIV testing guidance, NICE reflects that given the evidence is usually sourced from the USA in settings that do not exist in the UK (for example veterans cohorts), it is important to assess how this research is applicable in the UK cultural and healthcare contexts (NICE 2016).

From the research presented in this assignment therefore, it should be concluded that an implementation of CDSS in HIV testing in primary care should be approached as a randomized trial, using a primary outcome of HIV diagnoses rather than testing and follow a broad framework such as SAFER which will examine both the technological and cultural context of the intervention to determine overall success.



Summary


The implementation of a clinical decision support system to influence HIV testing in primary care centres depends on not only the quality and efficiency of the system itself, but the cultural and organisational eco-system in which it operates. Clinicians not only have to be convinced of the utility of the system but also how it ranks with the other competing priorities in the day-to-day operation of their services, such as early cancer diagnosis. There are components of the system that suggest it would be successful such as presenting evidence behind the recommendation to test, but there are also features that suggest it may not meet its primary objectives of diagnosing people with HIV before they become unwell. Order entry systems have been suggested to have evidence suggesting they do not succeed (Roshanov 2013) and indeed one third of intended users of CDSSs do not use the system even once (Youri 2022). No evidence of similar systems have to date met this primary objective, but have focussed on proxy objectives that are easier to measure to suggest success such as increased numbers of testing (from a low baseline) in the short term. NICE suggests that sustained and regular testing is important (NICE 2016). The absence of evidence of effect is not the same as having no effect however, but it may be prudent to trial first rather than roll out at large scale at huge expense, given the fragile funding streams in the publicly funded health system. 

Finally, it is worth considering however that as the pace of technological change hastens, the cost of trialling such interventions decreases, as the quantity and quality of patient level data is increasingly more accessible in electronic systems, and other health systems produce similar studies in their own populations and organisational contexts.  
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F8l| - invasive pneumococcal disease

3 ~ Unexplained fever

B - Candidaemia

= Visceral leishmaniasis
- Pregnancy (mplications for the unbor child)

2b. Other conditions considered likely to have an
undiagnosed HIV prevalence of >0.1%

- Primary lung cancer

- Lymphocytic meningitis
- oral hairy leukoplaki
- Severe or atypical psoriasis

* Guillain-Barré syndrome

= Mononeuritis

* Subcortical dementia

- Multiplesclerosis-like disease
- Peripheral neuropathy

- Unexplained weightloss

- Unexplained lymphadenopathy
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+ Unexplained chronic diarrhoea

+ Unexplained chronic renal impairment
- HepatitisA

+ Community-acquired pneumonia

- Candidiasis
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Table 3. Recommendations for Using the SAFER Reporting Framework as a Reporting Guideline

SAFER
Rlpomng

mework
Componem

ions for Ce

for Reporting*

Hardware and
software

Clinical content

Human-computer
interface

Ensure that technology is
reliable

Account for the effect of type, reliability, and usability of
hardware and software on intervention delivery

igh quality, free of errors, and

Account for clinician acceptance and use of content while
ensuring accuracy, relevance, and timeliness of
intervention logic and suggested actions

Consider how technology is used and note that
interventions with poor usability might even lead to more

Describe components of design, development, and implementation
of technology used in intervention

Describe pertinent EHR details that may affect intervention (e.g.
uptime, was intervention integrated with EHR or not, availability
and use of appropriate hardware and software)

Describe software functionality, including vendor involvement

Describe type of content used by the intervention (e.g., alerts,
reminders, order sets, and templates)

Describe how timeliness and accuracy of intervention content were
ensured

Describe recipients of content (i.e., who the content was delivered
to)

Describe any procedures to standardize clinical content

Describe how basic human-computer interaction design guidelines
were followed





