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Rational Ordering of
Laboratory Tests:
Optimizing Patient
Care, Minimizing of

Woaste
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Educating Clinincians

*Decision Support Tools
*Audit and Feedback
*Patient Engagment

|

*Streamlinig Follow-up
*EBLM-based Guidelines
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5R Principples in Ordering Laboratories Tests




Rariornnal Decisiorn-Making Tools for
I aborarory Tesrs Orderirnng

Clirmmical CGraidelimnes

Following evidence- based
Recommendations for the
diagnosis and monitoring of
comumon diseases

Acaddjustiong test orders

Standardizing
diagnostic and
treatment
approaches.

Preventing false-

Pre- Tesr Probabilicy

based on the likelihood of

disease in the patient prior

testingz. (Screening tests i

low- risk populations often
hawve low PPWW)

positive results and

UNMNECESSAary
follow-ups

Example: Thyroid

Testirnng Algoritlims

Utilizing a logical sequence
of tests (starting with
inexpensive/less iInwvasiwve
tests., then more specialized
tests 1f necessary).

Consulting with laboratory

disease diagnosis
algorithm(starting
withh TSH)

Ensuring optimal

Clirvical- Laboratory
Corrrermrzee rdicCatiors

specialists ( pathologists)/

laboratory medicine
PpPhysicians) regardimg

specialized tests or
unexpected results.

test selection arnd
accurate result
interpretatiomn
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* Dynamics of Laboratory Markers

* Free Hormones, Total Hormones
* Qualitative or Quantitative Tests
* Age & Gender Adjusment

* Vegeterians Laboratory Results

* Transgender Laboratory Results @
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Hematology

ITest Resuit Units Method Reference Range
WEBG: - < - oo o e -H 26.7 1079/L 3.9-11.56
Neutrophils: = oSt Sr . S 8.2 96, 43.0-78.0
Lymphocytes e s H 69.8 % 15.0-45.0
Monocytes - < e H 12.0 Y 4.0-9.0
RBC, - - o et s T 4.34 10M2/L 3.70-5.40
Hemoglobin --~caco—= S0 0a 14.6 mg/dL 11.7-16.6
Hematocrit -~ - oo - 0 IS 42.9 % 34.0-48.0
MCV, - - o o o S H ©8.8 fL 79.0-98.0
MCOH e = o =t S 33.6 g 27.7-34.0
MOHG - - oS RN 34.0 g/dL 31.0-36.0
REW-CGNV —— o e e 13.8 %o 11.5-15.6
ROW-SD =« = o —iah =l Tk 51.6 fL 39.0-46.0
Platelets  —-_—-— = L= "o 152 10°9/L 125-385
MPV e e o e Sl 9.8 fL 7.0-11.1
PDW - - ——___ e e L 13.1 Yo B8.3-56.6
- Note: > L :Low -H :High
- Note: . Normochromic normocytic.

i g ‘WBC counts were confirmed manually.
S WEBC differential count was confirmed by manual method.
: . Blood cells morphology is reported based on the ICSH 2015 guideline.

Note Reference ranges have been adjusted for age and gender.

Kian Lab Director: Supervised by
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Lymphocytosis
(ALC 5X10°/L)

+

©

Reactive

. - Viral infections (EBV, CMV, mumps, VZV, influenza,
Complete history hepatitis, rubella, measles, HTLV-1, HIV) Manage
Physical exam —-’ - Bacterial infections (pertussis, cat scratch disease, underlying
rickettsiosis, toxoplasmosis and babesiosis) condition
Blood smear - Autoimmune (CTD)

Other (smoking, drugs, stress, splenectomy})

+ ' =

Flow cytometry B Polyclonal
l Clonal l
CLL phenotype Non-CLL
clone phenotype clone

* -
B-cell count - -
B-cell (MCL, FL, T-cell (LGL, MF, T-
I N i 1 SMZ, HCL, LPL) PLP, T-leu)
> 5X10°/L <5X10%/L,LN+ <5X10°%/L, LN- | ]
CLL SLL MBL ¢

Lymphoma staging
(BM/LN biopsy, CT)

Figure 1. General approach to the workup of lymphocytosis. BM, bone ‘O)
marrow; CMV, cytomegalovirus; CTD, connective tissue disease; EBV, Epstein- )

Barr virus; FL, follicular lymphoma; HCL, hairy cell leukemia; HTLV, human T...
T ’ . g:; Y9
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2008 WHO Classification

N

2016 WHO Classification

Major Criteria

1. Hb > 18.5 g/dL in men/Hb > 16.5 g/dL in
women or other evidence of increased RCM;
2. Presence of JAK2V617F or other
functionally similar mutation such as JAK2
exon 12 mutation

1. Hb > 16.5 g/dL in men/Hb > 16.0 g/dL in
women, or Hct > 49% in men/Hct > 48% in
women, or increased RCM;

2. BM biopsy showing hypercellularity for
age with trilineage growth (panmyelosis)
including prominent erythroid,
granulocytic, and megakaryocytic
proliferation with pleomorphic, mature,
megakaryocytes (differences in size);

3. Presence of JAK2V617F or JAK2 exon 12
mutation

Minor Criteria

1. BM biopsy showing hypercellularity for
age with trilineage growth (panmyelosis)
with prominent erythroid, granulocytic, and
megakaryocytic proliferation;

2. Subnormal serum EPO level;

3. Endogenous erythroid colony formation
in vitro

Subnormal serum EPO level

Criteria required for diagnosis

All 2 major and 1 minor or the first major
and 2 minor criteria

All 3 major or the first 2 major and the
minor criterion

Abbreviations: Hb: hemoglobin; Hct, hematocrit; RCM, red cell mass; BM, bone marrow; EPO, erythropoietin.

Diagnostic criteria for polycythemia vera according to the World Health Organization (WHO) classification.
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Why Rational Ordering Matters?

Tools for Rational Decision-Making Lab Supports Rational Ordering )
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l l renal diseaass (Table S5) .
WEEATIWE AT i 3 B0 e probed
l on dipstick test
L o 24+ P i
oy dipsthck Deest
MNEGATIVE Rep urinatysis 2 o 3 times in eoct mMonth
POSTRE
-
Chueantify protasinurdia: 24-hoor urine collection: urine protein'creatinine ratho
l
-
T ramsient Urine probtedn excrethon <2 g per day Urimve protein esccretion =2 g per day
T i i !
Creatinine clearance Creatinine cleasrances
! | ! ! J !
MNormal Reducesd MNormmal Reduscesd
| i l
Augn < 30 yoars Protein i
| ! :
o iy Obwvious Causa unclear Obrwihous Cause
mchenriyrimg
1 ‘l‘ Cause
VoL for e G Trvs e Esodatesc
orthostathc Probesnria
- =
POSITWE
r 1 L L
Reassune Reassure; blood Bloocd pressune Treat wnderiy- Consicher Treat MNephrosogy
o followw- Prossane TCEEaSUnEaTrent, ing discaso e hrciogy wrrdarhying O S TEN RO
up needed TS NE Tt wrinalbysis arsd and follcw up consuitation; ComEicher
ard renal furncticon rrscerthy Coenshcher rrvowritiily Bilosowd e caatesd
aevary 1 to 2 LeslEng ewery wntl stable o indbcated PrESSLUre
PN S B eoenties e e testimg TSRS LS T,  Tabde &)
claararmce  Tabbe &) wrinalysis and
rmpronsing renal furction @
et gy,
cornsicher
e pnrodogy

Algorithm for evaluating the patient with

proteinuria.
M U




ALGORITHM FOR THROMBOCYTOPENIA EVALUATION

Platelet count < 150,000/ulL I

v

Hemoglobin and white blood count I

Normal I

v

Abnormal I

v

Bone marrow examination |

Peripheral | Platelets clumped: Redraw in

blood smear

v

sodium citrate or heparin

v

Normal RBC
morphology;

platelets normal or
increased in size

Fragmented
red blood cells

Microangiopathic
hemolytic anemias

v

(e.g., DIC, TTP)

Consider:

Drug-induced thrombocytopenia
Infection-induced thrombocytopenia
Idiopathic immune thrombocytopenia
Congenital thrombocytopenia

Source: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J: Marrison’s
Principles of Internal Medicine, 18th Edition: www.accessmedicine.com
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Algorithm for evaluation of an @
| isolated prolonged activated partial
o thromboplastin time (aPTT).

Isolated aPTT mixing study
prolonged aPTT

Not corrected Corrected
Lupus anticoagulant e Do factor VIII, 12X, XI
testing activities. If all normal,
then

e Do factor Xll, PK, and

l l HMWK activities

Positive Negative
Lupus Inhibitor of clotting factor. Perform:
anticoagulant e specific factor assay for VI, 1IX, XI
present e inhibitor assay for factor that is decreased
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o Be Well
o Practice [ )
e Well

RATIONAL ORDERING: A STANDARD OF CARE NOT A CHOICE
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