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Learning Objectives

* Review the anemia as a public health
problem

 Review the lab tests in Dx of Anemia
» Highlights of laboratory tests
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Anemia Cut-off

Table 2.1 Haemoglobin thresholds used to define anaemia

Age or gender group Haemoglobin threshold (g/1)
Children (0.50-4.99 yrs) 110
Children (5.00-11.99 yrs) 115
Children (12.00-14.99 yrs) 120
Non-pregnant women (=15.00 yrs) 120
Pregnant women 110
Men (=15.00 yrs) 130

Source: adapted from reference (2)



Anemia Cut-offs

— Men

 Age 12-14 years:

(CDC)

 Age 15-17 years:

(CDC)

« Age >17 years: <13 g/di
(WHO) or <13.5 g/dl (CDC)

<12.5 g/dl
* Women in Pregnancy (CDC

<13.3 g/dl Guidelines _<5th percentile)
First Trimester: <11.0 g/di
Second Trimester: <10.5 g/di
Third Trimester: <11.0 g/di
 Children (CDC Guidelines <5th

— Women (Non-pregnant, non- percentile)
lactating) Age 1-2 years: <11.0 g/dI
+ Age 12-14 years: <11.8 g/dlI Age 2-5 years: <11.1 g/di
. Age 15-17 years: <12.0 g/d| Age 5-8 years: <11.5 g/dI
. Age >17 years: <12 g/dI Age 8-11 years: <11.9 g/dI

(WHO and CDC)



Normal increases of Hb and Hct values
related to long-term altitude exposure

Altitude Increase in Increase in
(metres) haemoglobin (g/l) haematocrit (I/1)
<1000 0 0

1000 + 2 +0.005

1500 +5 +0.015

2000 +8 +0.025

2500 +13 +0.040

3000 +19 +0.060

3500 +27 +0.085

4000 +35 +0.110

4500 +45 +0.140




Anemia & Public Health

Table 2.3 Classification of anaemia as a problem of public
health significance

Prevalence of Category of public
anaemia (%) health significance
<49 No public health problem
5.0-19.9 Mild public health problem
20.0-39.9 Moderate public health problem
=40.0 Severe public health problem

Source: adapted from reference (2)



@
Anemia - Prevalence

Table 3.1 Population coverage (%) by anaemia prevalence surveys (national or subnational) conducted between

1993 and 2005

WHO region PreSAC* PW NPW SAC Men Elderly All

Africa (46)° 4.6 (26)° 65.8 (22) 61.4 (23) 13.2 (8) 219 (11) 0.0 (0} 40.7
Americas (35) 76.7(16)  53.8(15)  562(13)  47.1(9) 34.3(2) 476 (1) 58.0
South-East Asia (11) 85.1 () 85.6 (8) 85.4 (10) 13 6(3) 4.1(2) 5.2 (1) 14.9
Furope (52) 26.5 (12) 8.3 (4) 28.0 (12) 3(3) 14.1(3) 8.0 (2) 22.9
Fasten Mediterranean (21)  67.4(11)  58.7(7) 735 (11) 15 5 (6) 27.5 (6) 3.2 (3) 84.3
Western Pacific (27) 90.4 (10) 90.2 (8) 96.9 (13) 83.1(7) 96.2 (10) 93.3 (6) 13.8
Global (192) 76.1 (84) 69.0 (64) 73.5 (82) 33.0 (36) 40.2 (34) 39.1(13) 48.8

i Population groups: PreSAC, preschool-age children (0.00-4.99 yrs); PW, pregnant women (no age range defined); NPW, non-pregnant women (15.00-49.99 yrs), SAC, school-age
children (5.00-14.99 yrs), Men (15.00-59.99 yrs), Eldedy (=60.00 yrs).

" Number of countries in each grouping.
¢ Total number of countries with data, no figure is provided for All since each country may be partially covered by some population groups, but few countries have data on all 6 popula-

tion groups and no countries have data for women 50-59 yrs of age.



Global Anemia Prevalence

Table 3.2 Global anaemia prevalence and number of individuals affected

Population group Prevalence of anaemia Population affected
Percent 95% Cl Number (million) 95% Cl

Preschool-age children 47.4 45.7-49.1 293 283-303
School-age children 25.4 19.9-30.9 305 238-371
Pregnant women 41.8 39.9-43.8 56 54-59
Non-pregnant women 30.2 28.7-31.6 468 446-491
Men 12.7 8.6-16.9 260 175-345
Elderly 23.9 18.3-29.4 164 126-202

Total population 24.8 22.9-26.7 1620

1500-1740




Anemia & Public Health

Table 3.4 Number of countries categorized by public
health significance of anaemia

Public Preschool-age Pregnant Non-pregnant
health children® women women
problem® Number of countries Number of countries Number of countries
None 2 0 1

Mild 40 33 59
Moderate 81 91 8
Severe 69 68 od

3 The prevalence of anaemia as a public health problem is categorized as follows:
<5%, no public health problem; 5-19.9%, mild public health problem; 20-39.9%,
moderate public health problem; =40%, severe public health problem.

b Population groups: Preschool-age children (0.00-4.99 yrs); Pregnant women {no
age range defined); Non-pregnant women (15.00-49.99 yrs).




“ Anaemia as a public health problem by
country: Preschool-age children

Flgure 3.1a Anaemla as a public health problem by country: Preschool-age children
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Anaemia as a public health problem by

country: Pregnant women
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Moderate (20.0-39.9%)




4 Anaemia as a public health problem by
country: Non-pregnant women of
reproductlve age




When it comes to anemia
evaluation . . .

Nothinc replaces
a goo ' H&P!



Anemia

More than 100 diseases may cause
anemia, but 90% belong to three groups:

1.Nutritional deficiencies (iron, vitamin B12 and
folic acid),

2.ACD (chronic inflammation,tumors), and
3.Bleeding (excluding chronic bleeding, which
produces iron deficiency).




So What'’s the Plan?

N O e N =

CBC - define anemia

Look at red cell indices

Categorize the anemia based on RBC size
Reticulocyte count - marrow response
Note any RBC anisopoikilocytosis
Consider the differential diagnosis

Plan your laboratory evaluation



Let’'s Use The Plan
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Southeast Asian ovalocytosis
(arrows indicate macro-ovalocytes)
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Southeast Asian ovalocytosis (SAO)

 An unusual, dominantly inherited HE variant found in
Malaysia and other parts of Southeast Asia.

0 Rounded elliptocytes, or ovalocytes, and characteristic
stomatocytes with longitudinal slits are found

 Most SAO patients are asymptomatic, a few experience
mild hemolysis.

 The cause of SAO is a 27 bp genomic deletion leading to
deletion of 9 amino acids in band 3.




FULL-DIFF CELL COUNTERS
Which are missed?




When blood film needed?

Blood count request:
Is It a first time count or repeat count?

1t time count: Is it a routine screening
test or special category?

If Routine: Analyzer report for blood count
alone

Film required Iif any flags are signaled




FLAGGING OF AUTOMATED
BLOOD COUNTS

"Flagging" refers to a signal that the specimen being
analyzed may have a significant abnormality
because one or more of the blood count variables are
outside specified limits (usually 2SD) or there is a
qualitative abnormality that requires a quality
control check and/or additional investigation.

This usually includes a blood film review. Although
it is theoretically desirable for every blood count to
Include examination of a stained film, this is being
challenged by increasing workloads requiring time
and cost-effective rationalization, as well as by the
use of automated analyzers that report differential
leukocyte counts on every specimen.




« 1st time count —
If Special category, Film required

Diagnosed blood disease patients

Patients receiving radiotherapy and/or chemotherapy
Renal disease

Neonates

Intensive care unit

If special tests have also been requested for:

infectious mononucleosis, haemolytic anaemia, enzymopathy, abnormal
haemoglobins

If the clinical details on the request form indicate
lymphadenopathy, splenomegaly, jaundice or
suggest the possibility of leukemia or lymphoma

Specific requests by clinician




Repeat count, Film required:

* Delta check positive when compared
with previous record

* Any flag occurs in present count

* On each occasion for patients with known
blood diseases, for neonates, and when
specifically requested by clinicians

The International Society for Laboratory Hematology has
published consensus criteria (available at www.islh.org) for the laboratory-

initiated review of blood smears on the basis of the results of the automated
blood count.




A comparison of the current result with a recent
previous result( 2-3 weeks) on the same patient

Hb 2 g/dl (<10%)
PCV 0.05
MCV >6 f1
MCH >5 pg
WBC Normal to abnormal
( 20-25%)
Platelets Reduced or increased by
more than 50%

RBC : (<10%) PT : +/-5seconds / aPTT: +/- 15 seconds from a
specimen tested in the previous 24 hrs. may indicate a mislabeled

specimen.




Case #1

* 18 month old male Peripheral smear:
with pallor, malaise

« CBC:
— Hb/Hct = 8.29/d1/25.9%
— MCV = 65fl
— MCH = 21pg



Peripheral Blood Smear
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Where Do | Go Now?

 Anemia is present
* It is hypochromic and microcytic
» What's my differential diagnosis?




What about DDx: Hypochromic,
Microcytic Anemia

Diagnosis Evaluation

Iron deficiency Iron studies

Thalassemia Hemoglobin
fractionation

Anemia of chronic History, iron studies

disease

Sideroblastic anemia Bone marrow exam,

(lead poisoning) Lead level




Case #1 - Analysis

 \What are the main DDx?

« Main differential: iron deficiency vs.
thalassemia trait

« What type of tests do you request?
1. sFerritin

2. sFe

3. TIBC & % saturation

4. Transferrin receptor assay




DD: Hypo/Micro Anemia

Type Serum | Transferrin |2 |Ferritin | RDW
Fe Sat

Iron def very Incr. very |decr Incr
Decr. decr

ACD Decr. Decr. decr N/ incr |N

Sideroblastic | Incr. N INCr |incr INCr

Thalassemia | N N N N N




Biochemical Indicators
Commonly Used in the Evaluation of Iron

Status in Non-pregnant Adults

Stages of Iron Deficiency Indicator *Diagnostic Range
Stage 1 Stainable bone marrow iron Absent

Depletion of iron stores

Total iron binding capacity

Serum ferritin concentration

=400 png/dL

< 12 ug/L
<20 ng/L + low Hb or Het
indicates iron deficiency (2)

Stage 2 Transferrin saturation < 16%

Early functional iron

deficiency Free erythrocyte protoporphyrin = 70 ng/dL erythrocyte
Serum transferrin receptor > 8.5 mg/L

Stage 3 Hemoglobin concentration < 12 g/dL

Iron deficiency anemuia
Mean cell volume < 80 {fL




I.."II.

Relative extent of iron stores on the basis
of serum ferritin concentration

Iron stores Serum ferritin (Lg/l)

Less than 5 years ofage More than 3 years of age

Male Female Male Female
Depleted iron stores <12 <12 <15 <15
Depleted iron stores
in the presence < 30 < 30 - -
of infection
Severe risk - - > 200 >150

of iron overload (adult male) (adult female)



Serum Ferritin

Storage form of iron
Measures body’s tissue iron stores

1 pg/L serum ferritin equals 8-10 mg Iron
store

Early indicator of decrease of storage iron
Decreased only in IDA

Reference range:
— Male: 20-250 ug/L
— Female: 10-120 ug/L

Less than 30-40 ug/L in anemic patients

is highly suggestive of iron Deficiency

Ye



Ferritin

<15: IDA

15-44: probable IDA
45-100: diagnostic uncertainty

> 100: NO IDA

Ferritin

-
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Iron Deficiency: Dx

Test Likelihood Test LR
ratio (LR)

MCcv <70 12.5 Ferritin <15 51.8

70-74 3.3 15-24 8.8

75-79 1.0 25-34 2.5

35-44 1.8

Trans sat < 5 10.5 45-100 04
5-9 2.5 > 100 0.08

10-19 .81

Killip et al. Iron deficiency anemia. AFP 2007;75:671-8




Serum Ferritin

 Considerations

— Elevated during acute inflammatory
processes

— No diurnal variation
— Not changed by exogenous iron ingestion

v



Ferritin

* |ncreased

— Inflammatory states

— Hyperthyroidism

— Liver disease (necrotic hepatocytes)

— Hodgkin's Lymphoma and Non-Hodgkin's Lymphoma
— Leukemia

— Breast Cancer

— Neuroblastomas

— Hemochromatosis

— lron Supplementation

— Sitill's Disease (very high, ferritin >5000)

* Decreased
— lron Deficiency Anemia




Table |. Comparison cf screening and definitive measurements of iron status.

Advantages

Limitations

Screening
| . Haemoglobin

Inexpensive
Universally available

Low sensitivity
Low specificity

2. Transferrin saturaton Inexpensive Wide diurnal variation
Well established Low specificity

3. Mean corpuscular naemoglobin Widely available Late indicator
Well established Low specificity

4. Zinc protoporphyrin Portable assay Automation difficult
Inexpensive Affected by lead exposure

5. Retculocyte haemoglobin (CHr) Early indicator Limited availability
Stability Limited experience

Diefinitive

| . Serum ferritin

Quantitative (iron stores)
VWell smndardized

Affected by inflammation
Affected by liver disease

2. Serum transferrin receptor

Quantitative (tissue

Lacks stardardization

deficiency)
Unaffected by inflammatior Affected by rHUEPO treatment
3. Bone-marrow iron Well established Invasive, expensive

High specificity

Prone to error

RHUEPQO, recombinant human erythropoietin.



Anemia of Chronic Disease

2"d most common anemia
Misnomer

Disturbance of iron metabolism
— Inability to utilize iron
— Iron retention by RES

Impaired erythropoiesis




ACD: Etiologies

Table 1. Underlying Causes of Anemia of Chronic

Disease.

Weiss et al. Anemia of
Chronic Disease. NEJM
2005:352:1011-23

Associated Diseases

Infections (acute and chronic)

Viral infections, including human
immunodeficiency virus infection

Bacterial

Parasitic

Fungal
Cancery

Hematologic

Solid tumor
Autoimmune

Rheumatoid arthritis

Systemic lupus erythematosus
and connective-tissue diseases

Vasculitis
Sarcoidosis
Inflammatory bowel disease

Chronic rejection after solid-organ trans-
plantation

Chronic kidney disease and inflammation

Estimated
Prevalence®

percent
18-95%1¢

(7791214

g _7]159.15.16

g _7017-19

23-5020-22
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Anemia of chronic disease (ACD) -
laboratory features(1)

The anemia is usually mild or moderate ( Hb 7-
11g/dl)

- lower values are observed in 20-30% of patients

The anemia is most often normochromic and
normocytic (MCHC and MCV are normal)

- MCV 70-80 fl in 5-40% of patients with ACD
- MCHC 26-32 g/dl in 40-70%
Erythrocyte sedimentation rate (ESR) - usually rapid

Reticulocytes - most often normal or slightly decreased
number, increased count is rarely

43




Anemia of chronic disease (ACD) -
differential diagnosis

Laboratory IDA ACD

features without iron with iron
deficiency deficiency

sFe 4 ), P

TS 1<10% 1>10% 1<10%

TIBC 0 {,N N, |

sFerritin I<10pg/L T>200ug/L, N 1<30pug/L, N

Sideroblasts <10% 10-20% <10%

sTR T N 1L 44



Soluble Transferrin Receptor

* The soluble transferrin receptor is a truncated
fragment of the membrane receptor that is
increased in iron deficiency, when the availability
of iron for erythropoiesis is low.

* |n contrast, levels of soluble transferrin receptors
iIn anemia of chronic disease are not significantly
different from normal,

* Transferrin-receptor expression is negatively
affected by inflammatory cytokines.




Table 4 Serum levels that differentiate ACD, IDA and mixed

anemia

ACD IDA Mixed anemia
Transferrin } or N t v
Transferrin saturation . ' v
Ferritin Nor t | b or N
Serum transferrin receptor N t Nor t
Ratio: soluble receptor of <1 =2 > 2
transferrin /log ferritin
Cytokine levels { N {

N: Normal; 1 : Increase; § : Decrease.



Biochemical or clinical
evidence of inflammation

Ferritin Ferritin Ferritin
<30 ng/ml 30-100 ng/ml =100 ng/ml

= B

Determination of soluble
transferrin receptor




Serum ferritin conc. < 30ug/L is

diagnostic of IDA in a patient with
Anamia

serum transferrin receptor (sTfR) conc.

is not affected by inflammation

To eleminate an influence of inflammation
on s-ferritin is a CRP < 30 mg/I.

S-ferritin <40 & <70 ug/L to diagnose
il /DA in anemic Pts without & with
=A0 pgll inflammation IDA,respectively

| D DA I

<%

MCV=851L
yes

%o transferrin

»| Dx ACD ]
saturghon




Case

« Case . Is a 16 years old female who is
suspected to be a case of Wilson's
disease since 2-3 months ago.













What is your idea

about this CBC?
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R EQIRE FINF 2 oualom S gl s : e Sy
B-763 1o _las APINY 0 1 Al g foa U APIVAIYA & Gy fe
Hematology
*Test Result Units Reference Range Differential
WIBG e oo L 33 feumm 4.0-11.0 Neutrophils 44 %
RBC - 2 L 2.57 millcumm Female: 4.2-5.4 Band Cells 2%
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30f3 wsta 18:32:

H] FlVP: sudalom S Gl s pellee S
B-762 ok ISJARTEY TP XY e T§ APIVAIYA @ Ghpla a0
Hematology
Test Result Units Reference Range
GG D ol o Sufficient

Dr.B.Poopak CLS.Ph.D(Hematologist)



30of3 slaal 18:32:

R FINVP o oo G qilia © e S
B-762 :o_lad APINYT+ 0 1 A s fa APINNIYA & iy e
Blood Biochemistry
*Test Result Units Reference Range
Udclficidt— .- L mg/d| Female:2.6 - 6.0
Total Protein - - - - - __ gm/dl 6.6 - 8.8
Albumini - = Lo gm/dl 35-52
DN s CF o IU/L up to 480
Note L:Low H:High *:Rechecked

Dr.B.Poopak CLS.Ph.D(Hematologist)




Hemoglobinemia

Hemolysis Normal




Hemoaqlobinuria

Leu
Nitrite
Urebil
Protein
pH

Sph6

. Ketone

Bili




What is the main finding in urine
sediment?




What is your idea about her
hemosiderin in urine?
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Osmograph s ey ald
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Paroxysmal Nocturnal Hemoglobinuria (PNH)

* PNH is an acquired chronic hemolytic anemia
which arises from a somatic mutation in a
hematopoietic stem cell.

* Most hematopoitic cell lines may be affected by
the intrinsic membrane defect.

 This defect renders the red cells highly
susceptible to complement mediated lysis resulting
In the characteristic hemolysis.




PNH

(@ AL

International PNH Group
Recommendations: WWho to Test?

» Venous thrombosis at atypical sites

Hemoglobinuria

Coombs-negative acquired hemolytic anemia

Dysphagia with elevated LDH
= AA
MDS




PNH- Lab Dx

@y e

Diagnosis
» Ham test, sucrose hemolysis test

= |[ncreased RBC sensitivity to hemaolysis
by complement

= | abonous, lacks sensitivity and specificity

= Flow cytometry testing for (lack of) surface
antigen CD59 on RBC

= CD59 and FLAER (fluorescent aerolysin)
on granulocytes

= CD14 on monocytes




PNH

MATO CLINK
s B el | Bl

International PNH Group
Recommendation: How to Test?

At least 2 monoclonal antibodies

At least 2 different glycosyl-phosphatidylinositol (GFI)-
linked proteins

At least 2 different cell populations (not lymphocytes
because of long half-life in circulation)

(zating using antibodies
Higher sensitivity assays (mimimum 1% analytic sensitivity)

Seral monitoring for classical PNH (nsk of
thrombosis, therapy)







Case

* A 9 year old Hispanic girl with fatigue, mild
jaundice; palpable spleen

 CBC: Hb/Hct =8.1/25.6, MCV = 80, RDW = 16
* Retic =10%
* Peripheral smear:

Anisocytosis

Cells with no
central pallor




Peripheral Smear in Hemolytic
Anemias

Schistocytes = intravascular
(TTP, HUS, DIC, artificial heart valve)

Spherocytes:_= extravascular (i.e. in the
spleen)
(AIHA, HS)




| Think | Know What To Do In
This Case Too!

 Anemia is present

* It Is normochromic, normocytic

* Reticulocytes are increased

* Spherocytes are present on the smear

* The findings are consistent with
Hereditary Spherocytosis

 But she could also have an
Autoimmune Hemolytic Anemia (AIHA)

(MCHC is often increased in HS)




Hereditary Spherocytosis

 Differential diagnosis

- Morphology is first screening test
- Other causes of spherocytes:

. Autoimmune hemolysis (IgG)

. Paroxysmal cold hemoglobinuria
. Thermal injury

. Clostridium sepsis

. Hemolytic transfusion reactions.
. Neonatal hypophosphatemia



How Do | Differentiate These
Hemolytic Anemias”?

Diagnosis Evaluation
Hemoglobinopathy (S, C, Hemoglobin
thalassemia, etc.) fractionation
Membrane disorders Osmotic fragility (HS)
(spherocytosis, elliptocytosis) Morphology (HE)

Enzyme deficiencies (PK or G6PD |PK or G6PD screen
deficiency)

Autoimmune DAT

Microangiopathic (TTP, HUS, DIC) |Morphology, history,
ADAMTS-13, BUN/Cr

PNH Flow cytometry




An approach to Hemolytic anemia

Hemolytic anemia

@ 2055

Immune We
| Congenital Acquired
e Autoimmune Defects of:  Infections
« RBC membrane/ sepsis
e Alloimmune skeleton malaria

(eg. Hereditary spherocytosis)

* Drug-induced  Mechanical

« RBC enzymes prosthetic heart valve
(other causes of (eg. G6PD deficiency) microangiopathic HA
immune hemolysis

are rare) « Hemoglobin




Next Steps

* DAT — rule out AIHA

* Osmotic fragility — confirm the spherocytes
— Family history is also helpful for HS




®  Case #4 — Confirmation —
Osmotic fragility

100 ou—

90 |—

80

Patient

% Hemolysis

Patient has T
fragility

Normal
range 30

9 1.0
——_ Normal

% Na Cl
OSMOTIC FRAGILITY — 24 hour incubation Saline



OFT

100
904 &——=a Before .*'.”
incubation o
80- ¥

704 ®====dp After
incubation

o 60- ata75c | !
[ for24anh @ .
==
o hi- . I
E : ¥
E A0 - : 1A : 1
T ; :

30- : :

2A e — 2
20- % :
. o o
o..0-8
0 ' ' '

08 07 06 05
9% NaCl

0.4

0.3

0.2

0.1




The Osmotic Fragility Test
The osmotic fragility test is a measure of the
resistance of erythrocytes to hemolysis by
osmotic stress.

Increased osmotic fragility is observed in
conditions associated with spherocytosis.










Osmograph
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HS

Diagnostic testing

* Newly diagnosed patients with a family history of HS,
typical clinical features and laboratory investigations
(spherocytes, raised MCHC, increase in reticulocytes) do
not require any additional tests (1A).

 If the diagnosis is equivocal, a screening test with high
predictive value for HS is helpful. The recommended
screening tests are the Cryohemolysis test and EMA
(eosin-5-maleimide (EMA) dye ) binding (1A).

» Gel electrophoresis analysis of erythrocyte membranes is
the method of choice for diagnosis of atypical cases.



Diagnosis in the neonate

* The diagnosis of HS in neonates may be difficult
(Schroter 1983).

* The film appearances may not be typical, and
the osmotic fragility test (OF) is unreliable.

* New studies show that an MCHC of greater than
36 g/dl in neonates is a useful indicator for
hereditary spherocytosis (82% sensitivity and
98% specificity) (Christensen and Henry 2010).




Classification of spherocytosis and
indications for splenectomy

Classification Trait Mild Moderate Severe
Haemoglobin (g/l) Normal 110-130 80-120 60-80
Reticulocyte count % Normal (<3%) 3-6 >6 >10
Bilirubin (micromoles/I) <17 17-34 >34 >51
*Spectrin molecules per erythrocyte 100 80-100 50-80 40-60

(% of normal)

Splenectomy

Not required

Usually not
necessary during
childhood and
adolescence

Necessary during
school age before
puberty

Necessary — delay
until 6 years if
possible

(modified from Eber, S.W., Armbrust, R. & Schroter, W. Variable clinical severity of
hereditary spherocytosis: relation to erythrocytic spectrin concentration, osmotic
fragility and autohemolysis. J Pediatr, 177, 409-411 (copyright 1990 Elsevier).)




Application of screening tests in the
differential diagnosis of HS and other
membrane-associated red cell disorders

Diagnosis Osmotic Acid glycerol Osmotic Cryohemolysis EMA binding
fragility test | lysis-time test | gradient Test test*
ektacytometry
HS T fragility shortened lysis | distinct HS T lysis | fluorescence
time profile
AlHA T fragility shortened lysis similar to HS ? Normal or T with
time some
Hereditary ? ? ? ? L1 fluorescence
pyropoikilocytosis
Overhydrated T fragility” ? distinct profile ? T fluorescence
HSt
Dehydrated HSt | | fragility” Normal lysis* distinct profile | ? T fluorescence
time
Cryohydrocytosis | ? ? distinct profile ? 1 fluorescence
CDA type II' T fragility ? ? Normal or T with Normal or | with
some some
SAD ? ? Not T lysis 1 fluorescence

deformable”

eosin-5-maleimide (EMA) dye




Lab Indications of Hemolysis

« Anemia + T reticulocyte count
— Must rule out a source of bleeding

« Extravascular (in the spleen)

— T indirect bilirubin, Turobilinogen, T
LDH, {haptoglobin

— Spherocytes on the peripheral smear
 |ntravascular

— Tindirect
bilirubin, Turobilinogen, TLDH, {haptoglobin, + free
plasma hemoglobin, + hemoglobinuria, +

hemosiderinuria
— Schistocytes on the peripheral smear




