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eChart Manitoba

Is a secure electronic health record that allows authorized health-
care providers access to health information when needed

In use in 436 sites, 43 of these are hospitals with over 5,700 users
in the month of April 2016

Displays: medications, lab results, immunizations, X-ray reports and
encounters
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Flow of Lab Results

Results sent using
local lab ID
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Mapping of lab tests In
eChart Manitoba (EHR)

Up until recently when mapping labs we would look only at...

= Name of test T e
- Method =1 - i -
= Reported value — s :;';'”"
= Specimen type e @ e

What about other factors?
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Lab Interoperability
Working Group (LIWG)

Comprised of medical lab directors/scientists, lab SME’s and
Manitoba eHealth representatives

The goal is to review test types that are shared between the labs
and look at standardizing lab tests when applicable

To meet the needs of clinicians
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Overview of tests reviewed by LIWG

Urinalysis

Lipoprotein tests

Cortisol tests

Serum Electrolyte and renal function tests
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Example 1: Urinalysis

Lab 1:

INTEGRITY UNIT

MANITOBA

[_showHistory | @
| [ [6 | Test Result Range HIL Status | Facility | Remarks
Biochemistry, Urinalysis
m Specific Gravity; Urine »=1.030 1.005-1.035 Final
bl | pH Urine 6.0 58 Final
8 | Protein; Urine 0.3 g/L negative High Final
il | clucose; Urine negative mmol/L negative Final
[l | Ketones: Urine trace mmolsL negative High Final
A positiwve bilirubi..
B Bilirubin; Urine small negative High Final can occur in SOme .
should follow if cl..
ﬂ Urobilinogen; Urine 33 umol-sL 3-16 High Final
bl |Blood; Urine negative Ery-ul negative Final
ﬂ Leukocytes: Urine negative Leu- ul negative Final
ﬂ Nitrite; Urine negative negative Final
. . . WEBC .
(@ Einal -
bl | microscopic Urine MSquanous lEIl:u:l.t‘.hBJ-Jl| WEC Occasional 0 - 2 #/hpt
e ucus Squanous Epithelial Cells 1-2 Occasional ¥-hpf
(] f Elem in Bacteria | T [T e T
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Example 1: Urinalysis

Lab 2:

17 Records
[_showhaiory ] |
| |l Test | Result Range HL Status | Facility | Remarks
Bioch: ¥, Urinaly

71 | 4l | specfic Gravity Urine 1.020 1.005-1.035 Final

7] |4l | pH; Urine 5.0 pH 50-80 Final

1 | Wl | Protein; Urine »>= 3.0 asL MEGATIVE | Abnormal | Final

] ﬂ Glucose; Urine 28 mmol~-L NEGATIVE Abnormal | Final

7] | 4l | Ketones: Urine | NEGATIVE mmol L NEGATIVE Final

F] | 4l | Bilirubin; Urine NEGATIVE NEGATIVE Final

71 | @l | urebiinogen; Urine 3.2 unolsL 316 Final

71 | i | Blood: Urine | NEGATIVE Exy-ul NEGATIVE Final

71 | Ul | Leukocyte Esterase; Urine NEGATIVE Leusul MEGATIVE Final

71 | 4l | nitrte: Urine NEGATIVE NEGATIVE Final

7] | 4l | Enthrocytes: Urine | 0-2 #-HFF 0-2 Final

7] | §li | Epithelial Cells; Uring 0-2 #/HPF 0-2 Final

71 | 4l | Leukocytes: Urine 0-2 #-HEF 02 Final

71| 6 | Mucus; ring [Eeavy NEGATWE | Abnormal | Final

] | 4l | Baderia; Urine HEGATIVE NEGATIVE Final

71 | 4l | Ccrystals: Urine | NOWE PRESENT MONE PRES... Final |

1 | | casts: unine 3-5 #/HPF NONE PRES...| Abnormal | Final Chore HYALINE
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Example 1: Urinalysis
Lab 3:

Lab Results 19 Records

Show Hi
| B |60 |Test Result Range HIL status  Facility | Remarks
Biochemistry, Urinalysis
il | colour; Urine Yellaw Normal Final
m @ Clarity, Urine Turbid Abnormal Final
F ﬂ Specific Gravity; Urine 1.025 Final
) |6 | pHutne 5.5 Normal Final
bl | Protein: Urine Trace Abnormal | Final
i  clucose; Urine Hormal Normal Final
1 & Ketones: Urine Trace Abnormal Final
[l m] Bilirubin: Urine Small 1+ Abnormal Final
B m [ Urobilinogen; Urine Nornal Normal Final
i Blood Urine Hegative Normal Final
] @ Leukocyte Esterase; Urine 70-ul 1+ Abnormal Final
] | @l | itrate; Urine Hegative Normal Final
] |l | Enthrocytes; Urine 0-2 Normal Final
] |l | Epithelial Cells; Urine Slight Normal Final
fll | Leukocytes: Urine 21-50 Abnormal | Final
] | Ml | Mucus; Urine Trace Normal Final
) | il |Bacteria; Urine 1+ Abnormal | Final
B ﬂ [ Hyaline Casts: Urine 3-5 Abnormal | Final
bl | calcium Oxalate Crystals: Urine 2+ Abnormal Final
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Example 1: Urinalysis
Lab 4:

TeRaEi

0] | Test | Result | Range | HL | Status | Facility | Remarks
[ 8 | Appearance; Urine | Normal | Mo normal v...| | Final
Pl |8 | specitc Gravity Urine »=1.030 (Mo normal v... Final
£) | M | ph unne 5.5 | (o normal ... | | Final
F I ' I Protein; Uring | Trace I (Mo normal v.., I I Final
71 | 4 | Glucose urine | Neg | (No normalv...| | Final
)| M | Ketones;Urine | Heg [ (Mo normaiv.. | | Final
P M | Bilirsin: Urine | sma1l | (Mo normalv...| | Final
Fl § | urosiinogen: Urine | Heg | (Mo normalv...| | Final
£l | 4 | Hemoglobin; urine | Trace | o normai v... | | Final
71 8l | weinite; Urine | Hieg (N normal v... Final
F HI :L-ulwmt Esterase; Uring :H.g :M“w“\,"_: :Fln:l
£ i | Entwoctes; Urine | 2-5/hpt | (N normal v..| Final
[ | Ml | Leukogtes; Uning 10-15-hpt (No normal v.., Final
£ 8 | Bactens Unne ' Slight Mo nomalv...| Final
)| M | Casts: vnne 210 hyaline (No normal .. Final
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Example 1: Urinalysis
LIWG Standardization:

All the labs have moved to reporting in SI for the dipstick results
Minor vocabulary changes for some of the labs

The labs are moving towards discreet reporting of their Microscopic
Urinalysis — 3 out of 4 are currently doing this with the last lab
implementing this change on the LIS this fall

Reference values will be standardized and flagging will displayed
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Example 2: Lipoprotein tests
Lab 1:

Lab Results 8 Records .
[__shownstoy _|&
| | Test | Result | Range HIL Status
Biochemistry, Plasmal/Serum
| [ Not done when [
§li | Appearance; Plasma triglycerides <4.5 Final
N I i mmol/L.
| 1 | i | chotesterol 10.9 mmol/L 0-46 High Final
O T_M 7 2.0 amol/L 7 | High Final
1| i | cholesterolin HOL [1.1 maol/L 1>10 1% Final
| [ | il | cholesterol in LDL 8.9 amol/L 030 High Final
As this zestx'gérilld...
- . unknown) this 1.
il | Lipoprotein Profile Comment repeat lipid pr.| Final
| | Total choleste.. |
| @ ﬂ ‘VCholesterolICholesterollnHDL 9 7 --oI/I. 0~45 High _F!“a,',
| 7] | Uil | Cholesterol in LDLICholesterol In . 7 8 mmol/L 035 High | Final
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Example 2: Lipoprotein tests
Lab 2:

6 Records )
[ ShowHistory | &%
| ] |6l | Test Result Range HIL Status | Facility | Remarks
Biochemistry, PlasmalSerum

ili | Fasting Status FASTING Final
BORDERLINE

il | cholesterol 5.3 mmolsL 3652 High Final %ﬁ}ﬁﬁ‘fﬂ 5 2TO
6.2

ﬁ Triglyceride 1.7 mmolsL =17 High Final

ﬁ Cholesteral In HDL 1.4 mmolsL 0.9-26 Final
DESIRABLE LDL-CHOL

ﬂ Cholesterol In LDL 3.1 mmolsL 0.0-34 Final FOR ADULTS: LESS
THAN 3.40

il | cholesteroliChaolesteral In HDL 3.91 Ratio =450 Final
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Example 2: Lipoprotein tests

Lab 3:

oo hesets LTSS
L0 Test | Resu. |Renge WL |Stotes | Fackey | Romarks’ 4
Secom ' 1 r - - - -

=) h | Cholestercl in HOL 0.9 amol/L |>10 | Abaormal | Final

m

LD 8 [T | Result Range WL suts | Facity " Remarks ]

IDL calculation 1is

0§ | ChotesterctiniOL 3.09 mmol/L <30 Abeormal | Finat invelid if

INT Falrulation =

Anualsd of

Trialurarides 3 & & sennisl 31

‘triglycerides > 4.8
anonlsl 2

[—T—
) Test Resut Range WL Ustats | Facaty
£ | B | Tnghcence 6.65 amol/L [<23 Abeormal | Finat
Lovkesurs ___ KLEZTY
[ —T—
1D [Tt ResoRt Range WL Ustus | Focaty ]
| 1§ | Cholestecol Fastng 7.0 asol/L <52 | Abeormal | Final
CTTT—
(D[ [T | Resun (Rasge WL Suts | Fackty | Remarks
|| M8 | ChotestecolCholesterclinbkl, | 7.8 <38 | Abnormal | Final
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Example 2: Lipoprotein tests
Lab 4:

[Rasge WL sums | facay I

"Range WL CStates  Facwty |

| Range WL States  Faclty | |
- 5 |
<34 | High Final
[ stowreney _]@
| Range L |Statws | Facity | Remarks
114 | Final
-
[ stewrang  ]&
(Rage (ML |Suws | facsy | Remarks
[o11-170 | | Finat
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Example 2: Lipoprotein tests

LIWG Review:

= Lab 1 and 2 report as a profile/panel. The other labs report the tests
individually

= The fasting status is either reported as a comment or it is associated with
the test or not at all

= 1 lab is reporting the Cholesterol LDL/HDL and Appearance;

the others are not
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Example 2: Lipoprotein tests
LIWG Review:

Adult Reference/therapeutic ranges

Lab 1 Lab 2 Lab 3 Lab 4
Cholesterol Fasting <52
Cholesterol Random <52
Total Cholesterol 0-5.2 3.6-5.2 N/A <5.2
Triglycerides <1.7 <1.7 <2.3 0.11-1.7
HOL Cholesterol M >1.0, F>1.1 0.9-3.4 M=>=1.0,F>13 |[F>=114, M>0.9
LDL Cholesterol__ 0-34 0-34 <39 <34 Pediatric Reference/therapeutic ranges
Cholesterol/HDL Ratio 0-4.5 <4.50 <3.5 <4.0

LDL Cholesterol/HDL Cholesterol 0-3.5 N/A N/A N/A ol L2 L3
Age Reference Interval |Age Reference Interval Age Reference Interval

Cholesterol: Male =<29years |<4.6 mmol/L N/A All < 5.2 mmol/L
Cholesterol: Female =>30years _ |<5.2 mmol/L N/A All < 5.2 mmol/L
Fasting Cholesterol: Male <17 years < 4.6 mmol/L
Fasting Cholesterol: Female <17 years < 4.6 mmol/L
Random Cholesterol: Male <17years <4.4 mmol/L
Radnom Cholesterol: Female <17 years < 4.4 mmol/L
Trigylceride All <1.7 mmol/L <19 years <1.20 mmol/L All 0.11- 1.7 mmol/L
HDL Cholesterol: Male All 1.0—10.0 mmol/L |All > 1.0 mmal/L All >0.9 mmol/L
HDL Cholesteral: Female All 1.1-10.0mmol/L [All > 1.3 mmol/L All >1.14 mmol/L
LDL Chlesterol: Male =<29years _ |<3.0 mmol/L 2-17 years 1.6-2.8 mmol/L All < 3.4 mmol/L
LDL Chlesteral: Female =>30years |<3.4 mmol/L 2-17 years 1.6-2.8 mmal/L All < 3.4 mmol/L
Total Cholesterol/HDL
Cholesterol All <4.5 <3.5 All <4
LDL Cholesterol/HDL
Cholesterol All <3.5 N/A
Non-HDL Cholesterol All <4.3 mmol/L
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Example 2: Lipoprotein tests

LIWG Standardization:

Using the current recommended Canadian Cardiovascular guidelines

Working with the Endocrinologists to help define some if these parameters
Standardizing the tests reported

Report the same reference/therapeutic ranges

Define if gender and fasting status should be reported

Age cutoffs for Pediatrics

Standardizing the display and format of the results reported; in a
panel/group format

Move to a common LOINC across all the labs to enable trending
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Example 3: Cortisol tests

LIWG Review:

Community and hospital based labs have a different patient
population and use a different reference range.

Adult Cortisol Reference Range Review

Cortisol AM Cortisol PM Cortisol Random
Lab1 140-690 nmiol,/L 80-440 nmol/L  |80-690 nmol/L
Lab 2 140-590 nmol,/L 80-440 nmol/L |not reported
Lab 3 130-540 nmol,/L 65-330 nmol/L  |65-540 nmaol/L
Lab 4 170-700 nmol/L 50-350 nmol/L  |not reported
Registr ;
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Example 3: Cortisol tests

LIWG Standardization:

2 different populations: inpatients and outpatients

Separate LOINCs for each Cortisol test were given based on these
different populations so they cannot be trended together.

The community based labs have aligned their reference ranges to
support their populations
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Example 4: Electrolytes/Renal Tests

In progress but reviewing tests that we can standardize.

Adult Reference Values

l'ﬂ Lab 1 and 2 Lab3 Lab4
[Rural (Por ) |Rural (WB) |8eandon (P or )

|Sodium mmol L 135 147 (P) 135147 138 146 ("WB) |135-147 136 - 146 (5) 135-147 (5)

Potassium memolL 35-51(7) 3551 35-49(*we) 3551 37-54(5) 3553(%)

Chioride manol A 97 - 106 (P) 97-106 98 - 109 (*W8) |97-106 95 - 108 (5) 95-110(5)

CO2 memoi 22-30 (7) 22-30 23-30 20-30(%) 22-29(8)

Calcium mmol/L 1310360(') Exono 210260 21-26505 210-260(%)

Corrected Calcium 210260 210260 210260 no range supplied  [210-260(%)

Magnesiom mmolL-M  |063-094(P) 063094 {063 -09¢ N/A 0.6 - 105 ($)

Magnesium mmoiN - F 10.70-0 96 (P) 10.70-0 96 10.70-0 96

Magnesium mmoiL {065 -1051(5)

Phosphate mmolAL j081-145(P) 081-145 [081-145 08-145(%) 080-150(%)

Anion Gap memolL 8-16 8-16 8-16

(Glucose mamolAL 36-60(P) 3660 39-58('ws) 36-60 36-7(5) 36-60(5)

Fasting Glucose * * 36-60(P) 3660 36-60 (*ws) [36-60 36-6(5) 36-60(5)

Ures mmolL 28-71(P) 12871 29-94("ws) 2871 25-81 (5) 28-81(5)

Creatinine umol/L - M 44 - 106 (P) 44-106 $3-115(*Ws) a4 108 60 - 110(5) 35 - 105 (5)

Creatinine umolA - 3597 (P) 3597 $3-115(*W8)  |3597 $0-100 (5) 3597 (S)

Urea/Creatinine Ratio

menol urea/mmol

Creatinine <70 (P) <70 40~110 ()

(eGFR mi/min/1 73 m sq »560 () »:60 »260 > 60 (5) » 60 (5)

P = plowma, $ = serum, WB-whole blood * some rurol lobs wse whole blood

MANITOBA

Registry ' :mrelehealth” €Chart = gHealthhub - Mémfoflaealth

Health. Connected.®



Challenges:
Governance and Communication

There will need to be continual “buy in” from the labs and Manitoba eHealth
to maintain these standards

There will be tests that we cannot normalize due to lack of standardized
guidelines and studies

Continual monitoring of changes from the labs which needs to be brought
forward to the working group

Communication needs to be standardized from the labs
Implementation and at each lab may occur at different times
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Lab Interoperability

More than LOINC mapping
Involves standardization of lab results where applicable

Working together as a team of labs with one common goal : to
ensure that lab results reported from the various LIS" are managed

and interpreted in a reliable way
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Questions?
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