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Introduction

QIndia: high burden of emerging ID & prevalence
NCD

OMortality and disability: communicable diseases
and emerging ID ( COVID-19): human life and
economic growth

QEffective healthcare solutions: control of existing
diseases like HIV, TB, Malaria & detect, prevent,
control, and manage emerging IDs and threats to
human health.

QCost-effective and efficient healthcare diagnosis
and delivery mechanisms: Warranted



QCritical: Cost-effective laboratory systems: rapid, reliable, and accurate
test results for optimal impact on patient care and overall health
outcomes.

ONetwork of IPHL at various levels of HCFs: diagnostics for disease-specific
programmes and for integrating healthcare surveillance supported by
quality assured laboratory data.

QEpicentre of such laboratories will be the district with defined upwards
and downwards linkages.

QEstablishing IPHL at District Hospitals.



QlPHL

0 Lab providing comprehensive lab services: ID diagnostics along with
other diagnostic services such as Haematology, Clinical Biochemistry,
Microbiology, Virology, Pathology: Umbrella.

aPhysical, functional and data integration of different sections of DH
laboratories.

0Central sample collection facility in a patient-friendly location.
QVertical program sections to operate as the coordinated limbs of a
single body i.e. the district PHL: sharing space, manpower, equipment
and thus, avoiding duplication and disconnect.

aDiagnostic facilities: communicable and NCD including tests: national
programmes for TB, HIV, malaria, viral hepatitis etc., that require
biosafety level 2 laboratories.



Background

QVerticle disease programs have been successful in guiding the policy
and field level operations to control many communicable diseases, this
disease-specific fragmentation of laboratory systems : duplications of
equipment and training programs and inefficient use of human
resources under PHS

ODisease-specific approach: Not patient-centric or patient-friendly:
multiple samples drawn from each pt: obscures correlation of results.
QEfficiency and effectiveness of laboratory services to support
programmatic scale-up: establish integrated national laboratory
systems.

QOptimise access to laboratory services, quality assurance efforts, cost-
effectiveness and efficient use of human resources.



Vision Statement

0“Reduction in mortality, morbidity and Out of Pocket
Expenditure (OOPE) by effectively preventing and controlling the
diseases through rapid and reliable screening, early detection and
laboratory diagnosis of communicable, non-communicable and
other emerging diseases”.



Key functions of IPHL

Early detection of disease, surveillance, by monitoring of laboratory
parameters including Haematology, Clinical Biochemistry, Clinical
Pathology and some other tests (histopathology, etc) which are feasible
at DH.

QProvide laboratory support for communicable and non-communicable
diseases by providing comprehensive laboratory services Microbiology,
Haematology, Clinical Biochemistry, Clinical Pathology, Cytology,
Molecular Biology.

QCarryout laboratory-based surveillance for ID and non-infectious
diseases and also to support in outbreak investigation.

QCarryout water culture for coliforms and rapid diagnostic tests (RDTs)
e.g. cholera RDT to support outbreak investigation



QAct as a hub to provide technical support to Block PHL and other
peripheral laboratories for sample collection, testing, referral as per Gol
guidelines.

QSupport the block and district surveillance units.

OConduct training for peripheral laboratory staff as well as provide
supervision and monitoring for implementation of Quality Management
System.

QFunction as a district laboratory for various PHP inc NACP, NTEP,
NVBDCP, NVHCP, IDSP. It will support convergence/integrating of
vertical programs at district level to optimally utilise resources without
altering program strategies functions.

QProvide accurate and timely data for analysis, research, information,
policy decisions to detect, prevent and respond to public health threats
in real time.



Why focus on Lab Data?

Lab results are a component in
70% of clinical decisions.

The U.S. Bureau of Labor
Statistics reports that roughly 10 billion
lab tests are performed annually, and
demand is expected to climb.
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Essential Capabilities of PHLs

* |dentification — surveillance

— Reference testing

— Centralized repository for reportable or unusual

conditions

HEALTH CARE
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PUBLIC HEALTH
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Focus on context of disease
Unique case definitions
Mew tests/methods
Secondary data required

System defined nationally (e.g.
CDC, DHS)
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Figure 2: Upward Linkages of IPHL (Integrated Public Health Network) Network
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Laboratory Network and Linkages
Figure 1: Downward Linkages of IPHL (Hub and Spoke Model)
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Services

Tests to be conducted Major Equipment Required

Clinical Pathology Urine microscopy, chemistry and Binocular Microscope,
pregnar‘lcy sy Urine analyser
S:;o:s ir;::roscopy for ova, cysts and Centiifuge
Stool ocult biood Bunsen burner with gas supply
Stool Hanging drop for cholera
Rapid stool test for cholera
Semen analysis

Haematology Microscopy of peripheral blood smear Binocular Microscope
::’n':me:;& haemoparasites  » tomated Cell Counter (3 part/5 part) with

nucleated RBC flag

Complete haemogram & cell count Automated Coagulometer
Coomseand hamoglobinopathies  Atomated ESRanalyer
Coagulation profile ::wn:r)globn HPLC machine {variant
Bone marrow examination

Cytology Fine-Needle Aspiration Cytology Binocular Microscope
(FNAC) Centrifuge
PAP smear examination

CSF & body fluid cytology



Tests to be conducted Major Eguipment Required

Biochemistry Quantitative analysis of routine Automated Biochemistry analfyser
biochemical parameters and special
~ BElectrolyte
chemistry parameters (including = Ry SVt
hormones) Automated Hormone Immunoassay
analyser (CLI1A Based)
Microbiology Bacteriology Microscopy. Bactenal Culture & Binocular Microscope

A.l_'lt:u'nlcfoblal susceptibility testing for RS ==
clinical samples

Microbiod ical anakysis of Water (H2S Automated blood culture
test for screening, Coliform presence- Automated bacterial ID/AST system

absence (PA) test for confirmation) Biosaf Cabinet Class Il A2 (model
conforming to NSF standards)

Bunsen burner with gas supply
Computer with scanner, printer, UPS
Culture media

Mycobacteriol- Microscopy for AFB Binocular Microscope

ogy (T8) CB-NAAT for mycobacteria Fluorescent Microscope

Biosafety Cabinet Class Il A2 (mode!
conforming to NSF standards)

CB-NAAT
Bunsen burner with gas supply

Serology ELISA, ELISA reader and washer

Rapid card tests VDRL rotator/shaker

Molecular Real Time PCR & Rapid diagnostic Real Time PCR machine

3:7?-?3; (BSL-2) Anacrms forinfluenza, COVID-19and  giosafety Cabinet Class Il A2 (model
conforming to NSF standards)

Viral load for Hepatitis B & C PCR Workstation,

ELISA reader and ELISA washer
Microcentrifugs
PCR hood/PCR workstation

Media Preparation of culture media Electronic balance

s edaiets Hot plate

room
Aurociave
Bunsen burner with gas supply

Washing & Washing & sterilization of glassware Autoclave

Sterilization s - : 2 -

P Sterilization of biomedical waste Hot air oven

Sample receiving and Samplie acceptance and registration Computer with scanner, printer, UPS

pitrmtn e Bl Report generation and delivery

Rowutimne scarmolirnag of air or surfoces for culture is ot recormmendgded Imn csoecizal circurmestances aircultisres uusimo <hint
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Diseases targeted for
eradicatiomn or elimui-
koM

Endemic epidemicsd
other dissases of
public healh impeor—
tamce

Meningoocoococal merns-
ingirkes

Flagus=

Lephbospinosis
Diphtherna

Perfussis

T Ews

Tuberculosis

Meningits

Enternic fewer
Swphilis

wWiral hasmormhagic
fewveaers

Aovian influen=za
Dengue, Demngue
Hasmorrhagic Fewer
{(ODHF}

Chilkungunya

Mumps=

Rub=lia

Acube Encephaliis
Syndrome ([Hapansse
Enmncephaliti=s])
Kyasanur Formest Fis-
(===

FPolicomyelitis (Aocute
Flaccid Faralysis])
Measles

HI

Acube wiral Hepatibis: —
HBE, HCW

Source: Adapted from (WHO, September 2008)

Scrub tywphus

Kala A=ar
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s Indian Public Health Standards (IPHS) guidelines in 2012 for

Aservices (including laboratory testing) that is to be available at

€ the kind of laboratory tests available to diagnose diseases
care delivery system.

Recommended types

Types of tests

Clhvolera - Macroscopic examuanation (noe water shosol)
- Microsocopic examinaton for “shooting star” patterm for W
cholaeras (Harnging ooy prepasralicors)

FPrirmary

Healths Malarna FRapid Diagreastic Kk {RIDE) for P malarnnas im endasrmic
Centre dstrict=:

(PHC) Bloo-d smear for Malaria parasits (Mp)

Meningitis - Macroscopic (Staw coloursd, ocolow=lls hormmation,
hasmorrhagich) amnd mbicroscopic examinaton (dirsct & afiter
Srarm staining on sedimeent fmom  centriiugationd

Diarrihoaea - Macroscopic examuanaton (speeaecks of bloodfshosol miced
wwilth BEboo-d wwith Bl )

Tuberculosis: - Smear for Acid-fast bacilli (AFB)

Lty Tl b el W Lo - Microsoopic examinatbon afier Gram ;.@ain o urethral s

Swphilism " arw= RFPFR Tesi=s



P

\ .pés of tests by disease and levels

Types of tests

Cholera - Macroscopic examination (noce water stool)
- Microscopic examinaton for “shoocting star” patterm for W
choleras (Hanging drop preparaitionn)

C o iy Tuberculosis Smear for AFB

Health

Centre Malaria Blood smear for Mp

(CHC)
SoOMoCoOCCuUs - Microscopic examinaton after Gram stain on urethral pus
Diamhosa Stool analysis for cocul Blood

with blood

Typhoid WAL
Swyphilis WDXRL
Diphtherna Smear for KLB

27




Recommended t\ J

Types of tests

Cholera - Microscopic examination for “shooting star” pattern for V.
cholerae (Hanging drop preparation)
_ Malaria Blood smear for Mp
ﬁu ital Filaria Blood smear for filana parasite
(SDH) Meningitis Gram'’s stain for Meningococci

Diphthera Smear for KLB
Tuberculosis Smear for AFB

Syphilis RPR Test
Typhoid WIDAL

Viral Hepatitis  Rapid test for HBaAg, HCV
HIVIAIDS Rapid test for HIV

28



ded types of tests by disease and levels

Types of tests

--Micrﬂsmpic examination for “shooting star” pattermn for V.
chaolerae (Hanging drop preparation), Stool culture for V.

Diarmrhosa
withy blowosd

District

Hospital

Malaria

Meningitis
Diphtheria
Tuberculosis
Syphilis
Typhoid

Wiral Hepatitis
HIVAIDS
Leptospircsis

Brucellosis

Source: (IDSP, 2011)

ZCholeras
Test for occult blkood

Stool culture for other bacterial enteropathogens — both

culture and sensitivity

Blood smear for Mp

Blood smear for filarna parasite
Gram’s stain for Meningococci
Smear for KLB

Smear for AFB and Culture
RPR Card Test

WiIDAL

ELISA test for HBsAg, HCY
ELISA test for HIV

Serclogy test, ELISA

Serclogy test and culture 79



]

» test itself.

Diagnostic test

Culture Basaed Allowwy isolaticon @nd furthher

te=st= myanipulation of the strain for
anttmicrobial sus ocepibhilihy t=Estimg,
shrain typing, presernvyaton of strain
for reference purpE-Dsas.

Sermology basaed Rapid,

te=st= Eassy o pertormm,
Can differentiatse baebhweaeen acute
(Igf1] and lats {(Igis ) responss

ome of the test before selecting the test.

Disadwvantage

Timme takimg,

CDepennds on he wialzility ofF e
agent amd the validity of the st

Do rvoi alloswr the stirain isolatiesonm,
Timme of infectilon ot alesrays clear
Celaysed responss (false negatie
during SeroconySrsian period )
Sensitvity and spechicity of thhe KT
nmneaeds to e checked as paer thie
Iocal sepidemiclogical data

MMicroscopy Rapid,
Allow = the clinician o iniliiats the
anmtmicrobial therapy

Mol=cular Rapid,

ased tesit=s Aoy stram typhing amd
epkdaemiological correslation Im cass
of Source fIracing

Sen=sitwity dep-emd=s upsomn the
mumib=r of organisms present m dhe
=l

Prolzlenm of cormaslating b-ebwe-emn
colonmisatiomn and infection also
wialility amnd hence may bead o
oweerteatmment

Choes mot allowr the isolatiomn of the
age=rmi

Timme of infection ot alerays olear,
Sensitbvwity and specihicity depends
on ocal epidemiclogical data
Prolzlenm of cormaslating b-ebwe-emn
colonisatiom :Elgoi imfectxon and also
wiialkzility,

O o allowr isclation of the agent,
Expaensive
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Objectives:

National Quality Assurance Standards for Integrated Public Health Laboratories aim to-

Ensura the availability of comprehansive, accurate, rapid and guality diagnostics services,
Eeduce errors in laboratory processes and improve the efficiency of the treatment.

Establish and improve guality management systems, leading to high service standards.

Ensure excellence in relation to the current knowledge and technical development in laboratory
functions.

Scope

The National Quality Assurance Standards (NQAS) for IPHL would be applicable to standalone IPHL in a
district or co-located with the District Hospital.

As par NOAS for District Hospital 2020 version, Laboratory standards and assessment checklist are part
of the Assessor’'s Guidebook for a District Hospital. [t includes quality improvement in sample collecton,
transportaton, testing, repordng and cliniczal decision-making for all the tests mandated in District Hospital.

MNQAS-DH-2Z020 standards and assessor's puideboock would continue to be applicable to such labs. which are
not converted into IPHL. Whila NQAS certification for IPHL will be mandatory for all the laboratories set up
providing diagnostic services as per IPHL guidelines,



Central Quality Supervisory " :
3
National Committee (COSC] NHSRC Secretarlat COSC

State Quality Assurance State Quality Assurance Unit
Committee (SQAC) (SQAL) & QA Assessors
District Quality Assurance District Quality Assurance
Committee {DOAL) Committee [DOAL)
——
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National Quality Assurance Standards

Checklist for Intes

ated Public Health L.ahuratu-lﬂ[FHL]

Checkpoint | Compliance | Assessment | Means of Verification

Area of Concern - A Service Provision

Facility provides Integrated Diagnostic Laboratory Services as per mandate

Facility
provides
comprehensive

Availability of
Haematolozy
SErvices

SI/RR

Hb%, TC, DLC, Flatelet,
Red Cell Indices,

ESR. BG & Eh typing.
Elood cross matching,
Peripheral blood film,

Reticulocyte count,
AEC, Frothrombin tame
[PT] & International
MNormalised Ratio

[INE]) Activated partial
thromboplastin time

Availability of
Biochemistry
Saryvicaes

SI/RR

Fibrinocgen
Degradation Product
[FDP] test, D-Dimer;
Coomhbs test direct

& indirect with titre,
Sickling test for
screening of sickle
cell anaemiz, rapid
sickle cell test, DCIP
test for screening HbE
hemoglobinopathy,
GePD anzyme

| H=sf ey e
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Standard
G3

ME G3.1
Internal
Quality

Assurance

ME G3.2

External

Quality
Assurance

ME G3.3
Use of
Checklist

Facility have established internal and external quality
assurance programs wherever it is critical to quality.

Facility has established internal quality assurance
program at relevant departments

Applicable to all
the departments
& special focus
on lab services

Facility has established external assurance programs
at relevant departments

Applicable to
Diagnostic &
Pharmacy
Services

Facility has established system for use of check lists in
different departments and services

Applicable to all
departments




StandardG
3

ME G3.4
Action
Planning

ME G3.5
Quality
Improvem
ent

Facility have established internal and external quality
assurance programs wherever it is critical to quality.

Actions are planﬂed to address the gaps observed
duriﬂg qualit}-' assurance process

Applicable to all
the departments

Planned actions are implemented through Quality
improvement cycles (PDCA)

Applicable to all
the department




Expectation

=Accurate Report
=m\Within turn around time

Why IQC & EQA (External Quality Assessment)

 IQC- Precision
* EQA- Accuracy

40



QCP - Quality Control Plan

»Documented strategy to control the quality of a
measuring system

»Minimize failures

» Detect non conformities
»Implementation of
corrective action.

41



MITIGATION OF OCCURRENCE OF ERRORS

APPROPRIATE QUALITY RESULTS OF PATIENTS
INFORMATION IS MEANINGFUL FOR CLINICAL
DECISION.

42




Continual Improvement QCP is needed
(Quality Control Plan) ¥

QC tools are surveyed

) 4

Information is gathered for an RA

4

QCP is developed or revised

) 4

QCP is monitored

) 4

Is there an
element of the No
QCP that is
unacceptable ?




Aims of an EQA

To provide an inter-laboratory comparison:
»allows participants to identify problems with their testing process
»identifies improvement opportunities
»increases awareness of quality benefits

External Quality Assessment

A system for objectively checking the laboratory's performance using an external agency or
facility

44



EQA Participation

m Recommended
for all laboratories

m Required by ISO

INTERNATIONAL ISO
STANDARD 15189
ISO 15189

Modical aboratories — Particular
roquirements for quality and competence

ey atwee " e e ae — [ e
CoTRTEY 2 QM W B opEwS

/
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ISO 15189:2022 Clause 7.3.7.3

=Comparison of results with other labs
"EQA
=Procedure

> Enrollment
» Participation
» Performance

mSample processed by person involved in examination

46




Quantitative- Z
Score

-

\

Qualitative-
Comparison with
peer group or
evaluation criteria

o
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Checks Pre

Examination, Mimics

Examination patient
& Post Samples

Examination

Selection of EQA Programme

Full fills ISO
17043
Requirements

Clinical
Challenge

48



Selection of
Target Value

J

Communication with EQA provider

Clarification
of any issue

J

EQA
material

Instructions

Results

49



" JAE
PT P rocess Proficiency Testing

PT organization Laboratory

/provider

PT samples
sent regularly

Return
results

Evaluation

\a

PT performance
report

Receive
PT report

Corrective Actions

50



Management Process

m handle and analyze EQA samples

m treat EQA samples same as patient
m monitor and maintain records

m investigate deficiencies

m manage corrective action efforts

m communicate outcomes

51



piscussion With team

Information received from PT
participation must be directed
toward improvement in the
laboratory to receive the full

mPerformance
mPrecautions
"Training

52



ing

Record Keep

=Results

=mCorrective action



PT Limitations
m PT results are affected by variables

not related to patient samples

m PT will not detect all problems in the
laboratory

m PT may not detect problems with
pre- and postexamination
procedures

54



EQA not Available

v S

EXCHANGING SAMPLE SPLIT SAMPLES REFERENCES MATERIALS
WITH OTHER LABS
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EQAS PARTICIPATION: Govt Sector: Poor participation

IAMM EQAS, Bacteriology SGRH,
New Delhi: Total participants:840
(G164)

Mycology EQAS, PGIMER,
Chandigarh: Total 189 (G 78, p111)

JIPMER , Parasitology EQAS: 69 and
G41,P 28
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Summary

m EQA is a system for objectively
checking the laboratory’s
performance using an external
agency or facility

m All laboratories should participate in
EQA

m Several methods of EQA in use

m EQA samples must be treated the
same as patient samples

57



Key Messages

m EQA uses valuable resources, make
best possible use

m EQA should not be punitive
m EQA should be viewed as educational

m EQA can help direct improvement
efforts

m EQA is a critical element of a quality
mManagement system

58



minformation to wuse in planning,
onitoring and evaluation of public

of public health events require an
aboratory system.

_ :‘ nce of laboratories in support of
ind response.

-~

ization Programme
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;fog an evidence based investigation and implementation of

4
existing, emerging and re-emerging pathogens, as well as

1at cause epidemics can provide early warning of public

idence for introduction of new vaccines, updating of
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