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“Normal is just a setting on the
dryer”
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Labs at your fingertips p=

« If Green means good, is anything ol
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« Must abnormal labs all be fixed for =
everything to be alright? —_—

. Thankfully, NO -
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How is normal defined?

* Distribution based * Physiologic ranges

« Large sample of “healthy « Is there a cutoff above or
people” below which there are impact

+  Sometimes stratified by factors on health/disease risk?
like sex  Example: Cholesterol levels




Pitfalls of “normal”

Latest Ref Rng & Units Latest Ref Rng & Units

Femtin 23 - 340 ng/mL Fermtin 11 - 310 ng/mL




Pitfalls of “normal”

Why do we have 2 different reference ranges on the
same lab test the same day???

Latest Ref Rng & Units Latest Ref Rng & Units

Femtin 23 - 340 ng/mL Ferritin 11 - 310 ng/mL




Pitfalls of “normal”

References ranges for ferritin are:

1. Different by gender
2. Reflect high prevalence of iron deficiency in women

Men Women

Latest Ref Rng & Units Latest Ref Rng & Units

Femtin 23 - 340 ng/mL Ferntin 11 - 310 ng mlL

Pitfall #1: what if “hormal” population has a high prevalence of

disorder? -> Need Physiology-based normal
N b




Pitfalls of “normal”

Pitfall #2: Reference population does not represent YOU...

Autr.:-mat_ed Abs
Neutrophil Cnt
1.3 - £.0 XT0E3/uL
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Pitfalls of “normal”

Pitfall #2: Reference population does not represent YOU...

Autr.:-mat_ed Abs
Neutrophil Cnt
1.3 - £.0 XT0E3/uL

Example: Duffy Null
phenotype




Pitfalls of “normal”

#3. Test accuracy and precision Accuracy and Precision

Accurate @ A«untp
A SPEP Strp R
. Peak 1
Not Accurate Not
Procise Not

i

o Posk2 ' ' CLIA (federal lab
standards) has %
variation they consider
acceptable.

Usually ~10% but
Can be 30%!!!




Pitfalls of “normal” )

#4. Regression to the mean

In , regression toward the mean (also

called regression to the mean, reversion to the mean,
and reversion to mediocrity) is the phenomenon where if
one of a IS , the next
sampling of the same random variable is likely to be closer
to its



https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Sample_point
https://en.wikipedia.org/wiki/Random_variable
https://en.wikipedia.org/wiki/Extreme_value_theory
https://en.wikipedia.org/wiki/Mean

Pitfalls of “normal”

#5. Abnormal due to chance alone.




Complete Blood Counts (CBC) )

Labes! Faf Rng & Linits m Total White bIOOd Ce” Count =

WBE 4.0 - 11.0 X10Eul B9 o

370530 X10E6U 340 sum of types of white blood
Hemoglahin 19.0- 151 gidl 10.3 w .
Hesmiadoeri 331 -5 % 322 w II ( b I t t ph I
223 cells (absolute neutrophils,
MCHC 32.0- 360 % MN.T w | h t ph I
ROAY 11.3-155% 15.2 ymp OCy eS! eOSIHO I S’
Piatedal Counl 150 - 400 X 10EVuL 326 b h . | d t )
e s T e asopniisS and Monocyles
Aarpmaied Al Nautroghil Col 13- 75 X10E UL &1

MNREC 0 iediff o

Neutrophits Relatve % 83 -—

Lymphociyits pedoent L ;|

Monocyles Raelatra B, 2

Exesanaphals Felatne L i}

Buassootils Ralatng By i 3

Immature Meutrophil Relatre By L] p—

Lymphocyles Absoluie 07 -39 X10E3ul 0B W

Manocyles Absoluls 0.1-1.0X10E3ul o1

Eosssnophels Absohie 00 -05X10E3uL 0.0

Basoaite Abeohuls 0o -01 X1DE3 UL

Irmemuabue Peallrophil Absolile 00 -03 X10E3ul




Complete Blood Counts (CBC) )

Lates! el Rng & Linils m Anemia

WBC 4.0 -11.0 X10Eul (%]

RBC 3,70 - 5.30 X10E6uL 340 w M CV _ I
Hemoglahin 11.0-15 1 gidL 10.3 w L mean Corpuscu ar
Hesmaioeni 33 1-4d5% 3232

MY 790-87 0N a4.7 = VOlume

MICHC 2 0-3800% T w

RIOAY 1M3-155% 1652 o M C H C —

Platalal Count 150 - S00 X 10E Ll 3256 m ea n

Type of Ovf Done Autormated DN | h | b I
Ausomated A Neutroghil Cnl 1.3-7T5X10Eul 6.1 Corpuscu ar emog O In
NRBC 0 idiff [1] t t'

Neutrophis Refative “ 8 concentration

Lymphociyits pedoent By 8

Mosocytes Rolte - 2  RDW - red blood cell
Exesanaphals Felatne L i} . . . .

Buassootils Ralatng By i d t b t dth

Immabure Meutrophil Relatve ] i IS rl u IO n WI

Lymphocyles Absoluie 07 -39 X10E3ul 0B W

Monocyies Absolute 0.1 -1.0X10E3ul o1

Eossnophés Absolute 00 - 05 X10E3 UL 0.0

Basoaite Abeohuls 0o -01 X1DE3 UL 0.0

Imemabure Maulrophil Absolile 0.0 - 0.3 X10E3ul 0.0




Complete Blood Counts (CBC) )

Lates! Rel Rng & Units _, Platelets _

WBGC 4.0 -11.0 X10E3 Ul 6.9

i i T el * Many forms of treatment
o b aToL s for cancer can lower
latelets

::;T;if:::hﬁrﬁemr@hul et 13- 7.5 X103l ::m:l““d e ° RI S k Of b I eed I n g d u e to

i R f;, low platelets doesn't really
e . : increase until <30

e A J * |n hospital, we don't

e e o transfuse unless <10

Enssnophss Absohle 00 - 05 X10E3ul [iX1]

Basoaite Abeohuls 0o -01 X1DE3 UL 0.0
Imémuakie Mauirophil ADsolila 000 - 0.3 X10E3ul [111]




Complete Metabolic Profile )

AST 1541 UL i Huge topic to understand
Alkaline Phosphatase J2 -81 WL 127 A a”

Total Bilinubin 0.3 - 1.0 mg/dL 0.5 e

Calcium 8.6 - 10.4 mg'dL B.B

Total Protein 58-82g/dL B.5 Top thoughts

Albumin 35-51g/dL 4.0 00 .
Glucose, Blood 70- 139 mgidL 13 * Creatinine — trend is really
BLIM 6 - 20 mg/dL 25 A 1

Creatining 0.44 - 1.03 mgidL 1.86 A Im portant

BLUN/Creatinine Ratio 10.0 - 200 mgUN'mgCR. 13,4 . .

Sodium, Blood 136 - 145 mimol’l 137 * BUNlcr>20 ratlo IS a
Potassium, Blood 35-5.1 mmoll 4.4 m rk r f h r | N
Chionde, Blood 88 - 107 mmolL 108 a e O de yd at O
Osmolalty, Calculated 275 - 295 mOsmikg 288

CO2 22 - 32 mmollL 22

Anian Gap 4 - 15 mmaol'L 10

ALT f =52 Ui 17

CKD-EPl eGFR >59 mL/min/1.73 m2 32 w



How a doctor looks at your labs

Think: “If this
|dentify abnormal abnormal value is Compare to prior
Ele REAL, is it an values
emergency?”

Consider clinical What do we need

scenario — do we to change to get

have an things heading Iin
explanation? right direction?

Consider lab
pitfalls discussed |
earlier




I PLOSY. one w

* PLoS One, 2016 Jun 23;11(6}:e0154743. doi: 10.1371/journal.pone. 0154743 &

Direct Release of Test Results to Patients Increases Patient Engagement
and Utilization of Care

Francesca Pillemer |, Rebecca Anhang Price *, Suzanne Paone ? G Daniel Martich =, Steve Albert ?, Leila Haidari

"', Glenn Updike -':, Robert Rudin *, Darren Liu '.", Atesv Mehratra 1
Pros: Cons:
Portal access to test results Increased anxiety
felt to be “very useful” and Increased visits to provider

increases engagement
. U
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Reviewing your labs

. Consider how reviewing results is impacting you

Do you feel empowered or do they make you
feel anxious?
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