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MicroStrategy
Dashboards

Informatica

. rakCart Netezza (STG & e
Laboratory Information it Frapjos | = o
Systems
N
° Trakcare Lab All instruments are interfaced through a LIS (4 regional
: : centers and connected through wide area network)
used in all labs in NHLS, NICD and NIOH COW raw data is aggregated
o COuntry-Wlde since Oct 2015 A disaster recovery site is based within 20km.
. Hospital information systems (HIS) use HL7 protocol and
‘ TeChnlCaI interface to the data center.
« Application hosted on Citrix Application servers All patient laboratory results are made available to HCW
R Supported by Caché Database via an internet service provider (ISP) such as
« Uses Ensemble Integration engine Virtual private networks (MPLS VPN) and other network
. NetWOrk traffic are routed for mHealth, point of care, SMS printer

devices, etc

e To all sites
« MPLS implementation
« SITA CAP connection


http://www.labresults.nhls.ac.za/

Information held in CDW

« Laboratory information: FEmE - ==
 Disa*Lab — legacy laboratory information Y A e
SySte m 40 x Citrix applicatiortervers hosting the TrakCare Lab

application ( Windows 2012 Server)

— — —
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 TrakCare Lab — new laboratory
Information system

* Information from private laboratories o (e " — = R
 Business Information =) Viware virtual server

e Financial information !

e Lab staffing information ‘

« National statistics
« Population statistics

* Prevalence surveys (e.g. antenatal HIV) ST T——
e DHIS information LABORATORY SERVICE




Surveillance and Corporate data warehouse

In future: Algorithm integration into SDW and

CDW_uniq_ID
name?
BU_uniq_ID Universal
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Data Capabilities

¢ Process +/_ 300 mllllon raW data records per month NHLS Business Manager Su...  Provincs Hene District| None Sub District Nore Business Unit None Facility | Nons

 Perform extensive data cleansing and
transformation

* Record linking — Laboratory information systems
are specimen-centric and therefore need to build a
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i= 7 TestVolumes by Type
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Lss update: 2 few seconds sgo

patient or case view of the data : e —
» Implemented data linking program -;":- °°
» Uses fuzzy logic to evaluate demographic attributes : “: E:*;T,Z‘;i::;°::,?7;,‘;5;§$:
and assign a probabilistic % match i =
« Automatically allocates a patient identifier to all =

matches scoring above a given threshold

* Reporting - analytical, formatted, integrated spatial
& dashboard reporting is available
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Facility coordinate cleaning

Legend

Revised Location
CDW Location

— Changed Coordinates

I:l Provinces

Process in constant Evolution

Simple exercise of mapping: clinics, laboratories,
drive time, volumes, results, TAT, analyzer volumes

Service Mapping Network: logistics: route
selection, physical location, GIS

Mapping all this into an LIS/LIMS
Mapping instruments, tests and test codes to LIS
Mapping demographics and result to location (LIMS)

Added layer of Sophistication

Mapping to a Central Data Warehouse
(CDW)

“Geospatial mapping”: fixed and now mobile



Botswana

: i A 80% population, networked,
instruments interfaced -1 LIS
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FY_Volumes_lIncrease 10.80% -1.94% 2.00% -0.27% -10.44% -3.08% -9.77% FY Volumes Increase 181.67% 145.31% 20.26% 5.26% -6.99% -9.26%
Financial Year Financial Year
Total Volumes to date: 29,051,003 Total Volumes todate: 12,838,921
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Data applications beyond result reporting

e Operational dashboards

« Surveillance

 Gaps in services (coverage)

« GIS mapping for route optimization

 Placement of instruments within the tiered laboratory framework
 Placement of POC

 HIV Longitudinal cohort development (program success)

e Integrate HIV/TB cohort

* Molecular granularity for TB control
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Program value

NATIONAL HEALTH M&E Geographic Distribution (All Ages) %“mmm

LABORATORY SERVICE Year Quarter Monith Age Range COMMUNICABLE DISEASES
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Province Curmrent LY Cument LY Delta % % LY Province Curmrent LY Cument LY Delta % % LY

Eastern Cape EC 33,008 20,327 3,142 2,034 208 @s5| 100 < Eastern Cape EC 37,070 27,000 1,027 5,767 6180 | 31.4| 213 2
Free State Fs 15,045 14,822 1,57 1354 25| @a| ai1| = Free State Fs 21,278 15,077 1832 1235 57| 86| 82| 4
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Summary indicators in SA (>=15 yrs) 13 it

Program value
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Building the NHLS National HIV Cohort

m CDW mBU
""l:':mm identifying demographics 100% 99% 94% 18.5
National HIV Cohort :
1. Pre-process data
* Cleaning
* Standardization
+ Reduction to exact matches # Lab Tests 98 M 64%
on first/last/DOB/sex/facility 11.6
# Specimens 71 M
L 2. Search for edges
| * Exact match on inversions, )
N  ple e, ke # Patients 11.6 M
: to reduce comparisons
= # on ART 4.2 M
A 3. Score edges )
: Y evren-on I PPV Sensitivity  # Patients (M)
+ Fellegi-Sunter similarity scores
2 + Optimized weights
1
T
H 4. Link and resolve entities Building a National HIV Cohort from Routine Laboratory Data:
™ . or matches ; - -
: ;"::L“;::“ echniques Probabilistic Record-Linkage with Graphs b 1 0 Rx lV
Jacob Bor, William MacLeod, Katia Oleinik, James Potter, Alana T. Brennan, Sue Candy, Mhairi Maskew,
ouTPUT Matthew P. Fox, lan Sanne, Wendy S. Stevens, Sergio Carmona
* Unique Patient Identifier (BU_uniq_ID)
* Cluster characteristics for sensitivity analysis doi: hups://doi.org/10.1101/450304

NATIONAL HEALTH
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Clinical Infectious Diseases

Persistent High Burden of Advanced HIV Disease
Among Patients Seeking Care in South Africa’s
National HIV Program: Data From a Nationwide
Laboratory Cohort @

Sergio Carmona =, Jacob Bor, Cornelius Nattey, Brendan Maughan-Brown,
Mhairi Maskew, Matthew P Fox, Deborah K Glencross, Nathan Ford, William B MacLeod

Clinical Infectious Diseases, Volume 66, Issue suppl_2, 1 April 2018, Pages S111-S117,
https://doi.org/10.1093/cid/ciy045

Published: 04 March 2018
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Research using the cohort (example 1)

Figure shows the share of
patients presenting with
CD4<100 (red) and CD4
100-199 (blue) over time.

2008 011 2012 2013 2004 2015 2016
SCD4 <100~ CD4 100-199



Research using the cohort (example 2)

G'PLOS|ONE

RESEARCH ARTICLE Figure shows CD4
trajectories among men

CD4 count recovery and associated factors (bottom), women (to
g : ) P),

among individuals enrolled in the South and both (middle) on ART

African antiretroviral therapy programme: An

analysis of national laboratory based data

Tendesayi Kufa"*?*, Zara Shubber®, William MacLeod**, Simbarashe Takuva %,
Sergio Carmona’, Jacob Bor®, Marelize Gorgens®, Yogan Pillay®, Adrian Puren'?®, Jeffrey
W. Eaton "%, Nicole Fraser-Hurt*




Research using the cohort (example 3)

Analysis of Big Data for better targeting v suspression resuts centiying sucess

rk shaded sub-districts?

of ART Adherence Strategies

suppression (<400 cp/mi} | April 2014—March 2015

Spatial elustering analysis of viral load
suppression by South African province, district,

sub-district and facility (April 2014 — March 2015)

November 2015
Bae TIeath WORLD BANK GROUP
mﬂmﬂ Health, Nutrition & Population
REPUBLIC OF SOUTH AFRICA

William Macleod, Jacob Bor, Kathryn Crawford, and Sergio Carmona
with NDOH and World Bank collaborators



Research using the cohort (example 4)
@PLOS ’ b Figure shows effect of

patient transfer on
retention estimates in

RESEARCH ARTICLE S th Af .
. . . . . ou rFica among
EstlmaFlng retention in HI\{ care accounting patients starting ART in
for patient transfers: A national laboratory - 2004-2006. (n=55,836)
cohort study in South Africa
Matthew P. Fox"2?*, Jacob Bor?, Alana T. Brennan®?, William B. MacLeod??, *
Mhairi Maskew®, Wendy S. Stevens*®, Sergio Carmona’ o
8o Sao
£ So
3 '*\,_‘_
.= - "\.“
8 S~
Retained within national ART programme
o | ™ == Retained at initiating clinic
0 | ;3 1 5 & [hlbchIEd

Years since ART initiation



Research using the cohort (example 5)

The Adolescent HIV Treatment Bulge in South Africa’s National
HIV Program: a Retrospective National Cohort Study

Mhairi Maskew, Jacob Bor, William MacLeod, Sergio Carmona, Gayle G. Sherman, Matthew P. Fox

25000
Probable horizontal infection

(entered care 15+ years)

20000
In press

THE LANCET
HIV

Probable vertical infection (entered
care <15 years)
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Current age (2016)



Extensions of the HIV cohort linkage

1. How does the algorithm perform for other conditions?

* Ongoing work with the NPP and NICD TB groups to link and validate for TB (BU/WITS R0O1
under review)

. Rec)ently funded work with Jaya George and Nigel Crowther to look at NCDs (Alana Brennan
K01

* Research opportunities to look at HIV/TB/NCD multi-morbidity
2. Can performance be improved for infant and paediatric cases?
» Ongoing work with Gayle Sherman
3. Can the algorithm be integrated into real-time linkage in the data warehouse, and
how does it perform when scaled to all conditions?
* Ongoing work with NICD
* For pragmatic reasons, pilot at SDW, then move to CDW if successful

NATIONAL HEALTH
LABORATORY SERVICE




Potential future opportunities

« Can NHLS National HIV Cohort be linked to TIER and other data
sources to build integrated cohort to improve surveillance/research?
 We have proposed some pilot work

e Can algorithm be leveraged to improve delivery of patient care?

NATIONAL HEALTH
LABORATORY SERVICE




Lots of Potential for Collaborative Research

 Here are some focus areas: (Are these the right ones? Are there others?)

VL monitoring and treatment outcomes
Paediatric HIV and pregnancy cohort
HIV drug resistance

HIV advanced disease

TB and HIV/TB co-infection
Non-communicable diseases

Data linkages and technical

NOoOOhwWNE

NATIONAL HEALTH
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« CDW (March 2011 — June 2019)
o > 12.3 million Xpert MTB/RIF tests
e > 3.2 million Xpert MTB/RIF Ultra tests

e C360 (June 2016 — July 2019)
e >1.8 million Xpert MTB/RIF tests

o >2.4 million Xpert MTB/RIF Ultra Tests

300000 -
— Xpert MTB/RIF
= Xpert MTB/RIF Ultra
= = MTB Detected (%)
250000 - = = Reported Trace/Indeterminate (%)
RIF Resistant (%)
\
\ I~
\ I\
200000~ 1\ I\ i
A Y [} \ r\ :
A 2N I I
o v I 1
S =N ,I \ 1 1
S 150000 - L ! : |
3 . | \\ \ 1 r\ 1
: i A L LN il
R (g e | A e B NN
\ -/ A -~ N 4
100000 - Vs e o | - L8
I
1
1
1
1
50000 - .
1
Ultra : -
Rollout ! —— e T =
:I
O_
2011 2012 2013 2014 2015 2016 2017 2018 2019

- 25

-20

-
[$)]

Percentage (%)



GeneXpert
| Device |

LIS CDW

Data Architecture

e Data Is transferred in two
pathways:

1. TrakCare, Laboratory
Information System (LIS),
Central Data Warehouse (CDW;

2. C360 — Cepheid’s platform.

 The data from CDW is
comprehensive

e The data from C360 Is at the
laboratory level

y

C360

LIMPOPO

NORTHERN CAPE

WESTERN CAPE

A 0 205 410
5 + + Y t +

820 Kilometers

MPUMALANGA

LEGEND

D Province
Sub Districts

[ GXP Testing Labs

®  Health Facilities




C360 DATA System user login

System user name
Software version

System name Ambient temp
System serial number Error status
System Model Main error code
CDW DATA Institution All error codes
Assay name All errors
Lab no CDW Assay version Lab identifier
T R o Assay group Lab name
Testing lab name Result Lab address
Testing lab province Result code Lab city
Province Result category Lab state
Health district Status Lab countr
Health sub district GUID Lab regiony
Facility name Reagent lot ID Lab postal code
Printed res Ce nt ra | d ata Expiration date Locar:ion country
S?ecimen type Cartridge S/N Location region
Rif res W a re h O u Se Test type Location district

MTB Raw result
PROBE A Ct value
PROBE B Ct value
PROBE A Ct value
PROBE B Ct value
PROBE C Ct value
PROBE D Ct value
PROBE E Ct value
SPC Ct value
Tested age years
Tested date

Start time Location subdistrict
End time Timezone

Export time

Sample type

Month no Size of circles indicative of
Year data size and the data can
Registered date be further categorised into
Reviewed date instrument, assay, user
TAT Inlab

groups

DCS facility name

DCS Location name
DCS Provice

Result Rif

MTB Result Description




How Is the data used and potential future

Facility Indicators & Trends || Sub District Indicators & Trends | | District Indicators & Trends ‘ | Provincial Indicators & Trends || National Indicators & Trends

[ T B D as h b O ard S fo r th e N D O H Sl IR TB GeneXpert National Indicators and Trends

GeneXpert Testing Sep 2018 - Aug 2019

q} MNATIONAL HEALTH H H 7 i H
CABORATORY SERVICE Distiet GeneXpert Geographic Distribution - National Indicators Past 12 Months (Total # Tests -2,434,163)
2019 Total Total Pul ary MTB Tests RIF Tests Distribution of MTB Tests by Sex Distribution of MTB Tests by Age Groups
iti i Male
MTB Positive RIF Resistance o
Postive 35.2%
(Map " Number ® Percentage (CMap ' Number ® Percentage 8206
Unsuccessful
15 10 1o Sensitive Unsuccessful
It:f; 93.4% 1.5% g?:s:wn
Resistant
Negative Indetermi... Resistan "
87.19% 0.5% 10.9%
2044 g
48.7% 1513
10% 5.1%
Femals
50.2%
5%
- Indicators by Sex Past 12 Months W Females = Males
MTB Tests Grid RIF Tests Grid Age Distribution of MTB Tests Crid
140000
1009% 100%
89.8% 92.9% 93.8% 120000
4.2%
80% 0% 100000
0% 0% s0i0
EC [x=1 GP KZM LP MR M MC T EC Fs5 GRP KZH LP MP [ MNC WC 0% 0%
60000
MTE + % W MTE+ LY % RIF Resistance % W RIF Resistance LY %
e 0% 40000
20000
*LP - The Same Period Last Year, GP - Current Period 0% 1ase 0%
Xpert MTB/RIF Ultra implementation for roufine use began in October 2017. The laboratory reporting algorithm for Trace was modified in October 2018. 6.9% 1.9% 1.5% 0.6% 5.5%  4.8%
- W Ll 0d% oo | I 8o, Ld%
Tests Total MTB Positive Indeterminate Test Unsuccessful RIF Resistant RIF Unsuccessful Megstive  Fosive  Unsuccesshil  Trace  Indeterminate Resimant Sensitive Unsuccessfl  Megaive W Fosiive Unsuccassial | ® Trace o Tndeterminate
Province CP %CP % LP CP LP %CP Ccp LP % CP %LP cp LP % CP % LP
EC 501 393 | 18% 0.9% ‘-| 5-14 Years | »15 Years
FS 29 53 1.5% 0.5%
GP. 441 260 | 26% 0.9% Monthly Indicators for 0-4 Years Past 12 Months
KZN 337 428 1.2% 1.0% N N
L 88 10| 15% | 12% MTB Tests Grid RIF Tests Grid
MP 128 83 22% 0.8% 100% | — e — e 1009
NW 161 109 | 23% | 09%
NC k E 4 112 35 23% 0.5%
WC 3 K 338 188 | 15% 06% 5%
® Indeterminats
Total - 2,195 1,658 | 1.8%  08% u Trace Unsuccessful
0o Unsuceessful u Sensitive
 positive  Resistant
= Negative
2556
036 9%
Sep 2019 Mo 2018 Jan 2019 Mar 2019 My 2019 Jul 201 Sep 2018 How 2018 Jan 2019 Mar 2019 WMy 2013 Jul 2013
O 2018 Dac 2019 Feb 2019 Apr 2013 un 2019 Aug 2019 Oa 2013 Dec 2018 Feb 2013 Apr2019 un 2019 fug 2013




In the absence of a unique ID?

HIV Cohort TB Cohort (in development)
| | .
. i . 2
] 42 - . - - -
3° . e 5
= | | | i g \
2 | | . | 5 60% }
o : : i 1
| - - 1 g o '=
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e — — SR EE—— 3 0% '
fii i, é é 1' 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Sensttivity Sensitivity
e e A e S e 3 PLOS | weorcme
Working Paper (orrespondence to for B0 sy Verson October 10, 2018 . . . .
R Biometrics Considerations:
Estimating retention in HIV care accounting *  Database infrastructure (speed of queries)
Building a National HIV Cohort from nu:;'-uhmm Data: for patlenttra_lnsfers:A na}tmnal laboratory *  Data ownership {Security}
Frobabilistic Record-tinkage with Graphs cohort study in South Africa . ] . .
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I How Is the data used and potential future

Monitoring of the TB Cascade at a
ygilé)nal level: Xpert MTB/RIF 2011-

Gi_Bin

I Cold Spot - 99% Confidence
[ cold Spot - 95% Confidence
|| Cold Spot - 80% Confidence
| Not Significant

[ | Hot Spot - 90% Confidence
[ Hot Spot - 95% Confidence
- Hot Spot - 99% Confidence

I Cold Spot - 99% Confidence
- Cold Spot - 95% Confidence
|1 Cold Spot - 90% Confidence
l—\ Mot Significant

| Hot Spot - 90% Confidence
- Hot Spot - 95% Confidence

[ Hot Spot - 99% Confidence
N

Monitoring of the TB Cascade at a
Provincial level: Xpert MTB/RIF 2013-
2015 in the North West

*  Cilies
[ morth wiest

MTEI00000 RRA00000
High : 2

High : 435 3
!mw:s -Low:a

335 670 1340 km A

Probe A Probe B Probe C

Unchanged

Increasing: +5 Decreasing: -5

Probe D Probe E Multiple




. How is the data used and potential future

i Overview of GeneXpert Ultra Test Results for June 2019 at Sub-District Level
e QOperations
I MTB Paositive RIF Resistance
Total Tests
=
E MTE/100000
5 [a42-19.00
© [ 1901-3043
& I 2044 -44.31 55 -6
B 4432 -65.01 B sos- 1262
% I c5.02 - 11373 I iz63-2248
o RIF Unsuccessful
l—
% RIF Unsuccessfull
[ Jooo-127
[]128-370
B =71 -667
B 621200
Trace Ratio of Trace to Positives I 2002353
8 NOTES
ol Shapefles of sub-district boundary sourced from the
= municipality demancation boand
‘6 GeneXpert data sourced from the Central DataWare of the
c departmenat of health through the NPP.
o Disclaimer
The data extracted in this report is test-based and not patient-based.
E Trace/100000 Trace:Pos{%) Due to the current lack of a universal unigue patient identifier, the data ATIONAL H EALTH
'5 E 0.00 - 3.50 I:' 0.00 - 5.88 may include mere than one test for a single patient. While all
e I 300-7.83 [ 5201515 | instuutec Sus 1o e Aukdh st o data updates and processes ABORATORY SERVICE
8 B 754- 1403 I 15.16 - 24 35 | within the NHLS Central Data Warehouse, the data reported
- -1494_30?5 -2436-3354 cannet be viewed as finite.
B z0.76-55.10 Il :s.55-77.78




Continuous quality monitoring

Dashboards Molecular granularity
B WEEZ Db TestResdts Systems  Laboraloes  Logs  Configuation
360 / / / / J J Probe A Probe B Probe C

| Medical & Results, Assay, || Systems || Labs & Audit User, ais

technics) instrument status addresses trail registrations

model codes, data ~__ Rustenifirg

,Map — coﬂl_eCt;Iﬂ; *Mankang V. #e

“Site: alytes : [projects .

-T:er:ds system sh?l'ng requests

“Data grid

+Test results

Date filter

*Threshold

ranges

Unchanged

Increasing: +5 Decreasing: -5

Probe D Probe E

Multiple

Data curator, storage
infrastructure, interfacing,
maintenance, hosting, backup

Stakeholder engagement and
communications, dashboard
access (download speed)

Research concept and design and Data access approval and ethics Data dictionary, analytics and
partnerships (security) process visualization, tools




Expanding the laboratory data backbone . - ._

* The “information chain” — poor [mé
communication between referring clinics and ﬁ@ﬁ o=
central labs, increases TAT and decreases @ ST IIm mEROEER gp
quality of care . . o oo
* Barriers must be addressed i
« Quick and efficient test requests eLABS é a’ E
 Efficient transport of specimens to central testing #beyondLis Dﬂ.ﬁ E.:__WT SR
labs (e

« Standardise communication systems to rapidly
transmit results back to clinics (HCW and patients)

»  Workflow automation and monitoring

éeLABS

#beyondLIS

eLABS — backbone to a connected laboratory
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HCP captures Driver collects Driver delivers Hub receives
electronic requisition samples from HCF samples to hub and registers
samples on LIS
Hub tests samples
Results - OR refers samples

\ for lab to test

communicated
to the patient m

r

] =t 0

Results available Lab receives samples Driver delivers Driver collects
on HCP's mobile and tests samples samples to Lab samples from hub



Adoption Statistics: South Africa

Reduction in TAT at facility by 62% Data Updated: 17 July 2018
Registration decrease of 57% NATIONAL HEALTH
Reduction in LSS by 50% LABORATORY SERVICE

Specimen rejection reduced by 1% (2%)%

Project Start Date: October 2018




NHLS-IT, NHLS-NPP update

FASTER “With iIThemba,

my health IS
In my hands.”

M iThemba.




iThemba pilot data (as of June 24th 2019) Enroliments in April, May and June

1*. The Power of Mobile 2. The Power of Simplicity

Harnessing growth of smart mobile access to transform healthcare delivery Simple, useful solution, aPP?’L’L":;”‘?d by users "
1 5 5

Enrolled / Screened® Positive
Overall :71 Rating
0 g 2 & & A 501 / 706 (70.9%)
Rry Nl
9 .l‘ _CI] a [l:{ [u_ [u B oo o4
Ii} l }] { [ﬁ ; kaI N E h’ Hillbrow Yeoville W Negative
ﬂ i f] 1 ﬁ if ﬂ 238 / 360(66.1%) 263 / 346 (76.0%) Rating
Login Rating Barcode Rating VL Result Rating
* Some patients are not accounted for in the count due to various IE criteria, only criteria (5 10) are counted in this bucker. ** MNever Rated = 241 ** Never Rated = 19 “% Mever Rated = 252
3. The Power of Knowledge 4. The Power of Community
Closing the gap in knowledge of HIV viral load status Engaging users with virtual communities to provide support

Result Viewed
in App

Blood Draw &
Barcode Scan

Result Released &
Notification Sent

Total Joined
208 (41.5%)

Median days =5 Median days = 0.5(12.5hr)
! (range: 1-31d) (range: 1-55d) ]

iThemba median days = 6 (range:1-56d)

Yeoville*
57 (21.6%)

Hillbrow*
151 (63.4%)

Results Sent Patient Travels to Patient Receives

Blood Draw to Clinic Clinic to Get Results Results

*Denominator for percent calculation is based on each site’s virtual community enrollment
AL H
! NATIONAL HEALTH Roche
LABDRATORY SERVICE

SoC mediln days = 56
T 8luy20] (range:10-430d) WA

JOHARMESPURG




iThemba

Empowering patients to remain adherent to treatment and engaged in care

HOW TO DOWNLOAD v HOW TO DQMNLCLD ¢

AND USE ITHEMBA el TS i

{
1 & wili netwaork

AME LIS I—_ THEMBA

UNIVERSITY OF THE ' ==
WITWATERSRAND | FALD WITS RHI
JOHANNESBURG =, '



Laboratory as the command centre

e Bi-directional Push and Pull of information
e Continuous real-time monitoring

« Clinical relevancy and footprint expanded by clinical
partners

* Priorities to be determined by stakeholders and partner
consultations

« Complexity will increase beyond the proof of concepts
« Platform for innovation and social entrepreneurship
« Significant investment required for maintenance

NATIONAL HEALTH
LABORATORY SERVICE




Considerations

« The CDW storing all public sector laboratory results is indeed a
national treasure and needs to be resourced

 The value of the laboratory for individual patient management has
always been relatively clear.

e New roles:

 The value of aggregated laboratory data has been

demonstrated in the projects presented today: programmatic
value

« The role of the laboratory in proactive enhancement of linkage
to care via solutions such as mHealth, webview etc is in its
Infancy requires investment

« Facilitates a platform to support POCT initiatives

e Monitoring of analyzer performance from a distance
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