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——
INTRODUCTION

* The thalassemia syndromes are a heterogeneous group of inherited
anemias characterized by defects in the synthesis of one or more of
the globin chain subunits of the hemoglobin (Hb) tetramer.

* The clinical syndromes associated with thalassemia arise from the
combined consequences of inadequate Hb production and
imbalanced accumulation of globin subunits.

 The former causes hypochromia and microcytosis; the latter leads to
ineffective erythropoiesis (IE) and hemolytic anemia.

Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari _



I
BURDEN OF THALASSEMIA

e Thalassemia is not a disease of “ Just a few people”.

« WORLDWIDE: According to WHO 4.5 % of population is affected by thalassemia and
allied diseases.

* 56,000 conceptions would have a major thalassemia disorder and among them around
30,000 would have B thalassemia major, the majority of babies being born in middle and
low income countries.

(Reference :-(1)Cao A, Kan YW. The prevention of thalassemia. Cold Spring Harb Perspect Med 2013;3. a011775. (2) Verma IC, Choudhary VP, Jain PK.
Prevention of thalassemia: a necessity In India. Indian J pediatr. 1992;59:649-54).

* INDIA: The average prevalence of B-thalassemia carriers is 3-4% which translates to 35 to
45 million carriers in our multi-ethnic and culturally and linguistically diverse population
of 1.21 billion people. Several ethnic groups have a much higher prevalence (4-17%).

Reference :-(1)Madan N, Sharma S, Sood SK, Colah R, Bhatia HM. Frequency of b thalassemia trait and other hemoglobinopathies in northern and western
India. Indian J Hum Genet 2010;16:16e25. (2) Colah RB, Gorakshakar AC. Thal Reports. Control of thalassemia in India, 4; 2014. p. 1955.)
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_
COMMUNITIES WITH A HIGH PREVALENCE OF -
THALASSEMIA

(Reference: Pediatric Hematology Oncology Journal Volume 2, Issue 4, December 2017, Pages 79-84)

Communities with a high prevalence of f§ thalassemia.

Communities Prevalence of f§ thalassemia
Sindhis, Lohanas, Bhanushalis, Vellalas 8-17%

Vasava, Chaudhry, Gamit, Kokana tribes from Surat, south Gujarat 12-15%

Aroras, Khatris, Jaths, 6-10%

Prajapatis, Banias, Jains, Patels, Mayavanshis 6-8%

Bhuyan, Pik, Dudh Kharia tribes from Sundargarh, Odisha and Rohit tribe from Surat, south Gujarat 6—8%

Kayastha, Mandols 5-9%

Menons, Shiyas, Fakirs 5-7%

Neobuddhists, Mahars 4-6%
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Wa in GUJARAT : Based on study published by Indian red cross

society Gujarat state branch on 3,17,539 samples in a study period of 4 year

(Reference: National Journal of Community Medicine Vol 3 Issue 1 Jan-March 2012)

Prevalence of Common
Haemoglobinopathies in tribal districts

Prevalence of Common
Haemoglobinopathies in non-tribal districts

Diistrict Number $3- Sickle
Name Of Number {s- Sickle cell Thal?ssemia cell trait
District thalassemia trait (%) T e T g;;t(f,,ﬁ; —t /(‘3_7)
1t (0 nan ; !

trait ( /U) éandginagar 234136259 4’7812((21.2948)) gg?’((gl9g

Banaskantha 9489 423(4.45) 486 (5.12) Bhavnagar 1009 28 (2.77) 10 (0.99)
Baroda 31608  381(1.2) 5018 (15.87) il o s, swns
Bharuch 19373 330(1.7) 2737 (14.12) Kheda 1812 a2 2(2(;14% 7 gg-gzg
Dahod 15975  410(2.57) 2079 (13.1) Navsari 12175 230 (1.89) 328 (2.7)
Narmada 31966  464(145) 5377 (16.82) s 12691 173186 20015
Panchmahal 23077  422(1.83) 2189 (9.49) Rajlot 2284 7TOGLH 250D
Sabarkantha 37007  505(137) 1268 (3.43) =i P 2 oipgoy aeos
Total 168495 2935 (1.76) 19154 (11.4) e b = <y
Total 149044 3261 (2.18) 1604(1.1)
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Prevalence of p-thalassemia and expected annual births of -
thalassemia major babies in the districts of Gujarat.

(Reference: British Journal of Hematology, 149, 739-747)

Marriages Expected
Crude Total Prevalence of at risk annual
Population Birth annual Number heterozygotes per 1000 births of
District (millions) Rate births tested No (%) marriages homozygotes
South Gujarat
Valsad 1-41 22-7 32 019 200 7 (3-5) 1-2 10-2
Dang 0-19 32-8 6124 141 4 (2-8) 0-8 1-3
Navsari 1-23 17-9 22 007 137 3 (2-2) 0-5 2-7
Surat 5-0 23-2 115 888 552 12 (2-:2) 0-5 14-0
Central Gujarat
Bharuch 1-37 22-3 30 565 432 9 (2-1) 0-4 3-4
Narmada 0-51 246 12 654 41 0 0 0
Anand 1-86 21-7 40 294 300 10 (3-3) 1-4 11-8
Ahmedabad 5-82 20-5 119 238 504 18 (3-6) 1-3 39-4
Vadodara 3-64 21-3 77 570 2194 67 (3-1) 1 18-7
Kheda 2-02 23-1 46 759 353 13 (3-7) 1-4 16-5
Gandhinagar 1-33 22-1 29 491 51 1 (2-0) 0-1 2-9
Panchmahal 2-03 27-7 56 100 258 10 (3-9) 1-5 21-9
Dahod 1-64 34-2 55 966 119 4 (3-7) 1-4 16-4
Saurashtra
Porbandar 0-54 21-8 11 703 105 10 (9-5) 9-0 29-4
Jamnagar 1-82 21-7 39407 185 6 (3-3) 1-1 10-7
Rajkot 2-57 169 43433 309 16 (5-2) 27 30-7
Surendranagar 1-52 27-6 41 818 92 5 (5-4) 2-9 32-7
Amreli 1-39 21-1 29 411 144 9 (6-3) 4-0 30-7
Bhavnagar 2-47 25-3 62 481 379 17 (4-5) 2-0 329
Junaghad 2-45 23-1 56 553 304 25 (8-2) 67 104-4
Kuchchh 1-58 25-4 40 214 603 27 (4-5) 2-0 21-1
North Gujarat
Patan 1-18 26-1 30 869 74 2 {(2-7) 0-7 5-8
Banaskantha 2-50 31-3 78 383 74 (4] 0 0
Mehsana 1-84 22-4 41 169 307 4 (1-3) 0-2 1-8
Sabarkantha 2-08 25-1 52 271 146 1 (0-7) 0 0-6
Total 49-9 8004 280 (3-5) 460
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Distribution of Sickle cell trait and -
thalassemia trait in different castes of Gujarat

Caste Sickle cell fi-thalassemia
krait (%) trait( %% )

General Caste
Barot 1.68 3.5
Brahmin 1.98 3.49
Bhanusali - 8.1
Bhakta - 7.93
Bhawvsar - 259
Chaudhary 15.63 1.97
Lohana - 6.5
Patel 3.6 1.43
Parmar 10.4 2.6
Patil - 435
Rajput 7.7 2.9
Rabari 1.03 1.52
SC
Chamar 10.52 3.49
Chauhan 9.39 =
Harijan 8.1 3.52
Solanki Q22 2.64
Vankar 8.7 2.94
ST
Adivasi 1525 2.42
Bamaniva 6.9 -
Bariya 16.5 112
Gamit 17.64
Koli 16.87
Navka 15.38 299
Rathwva 18.65
Tadwvi 16.95

Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari



_m for comprehensive programme for

prevention and control of thalassemia

(Reference: Prevention and Control of Hemoglobinopathies in India, National Health Mission, Ministry of Health &
Family Welfare, Govt. of India, 2016)

* |t is estimated that around 10,000-15,000 babies with thalassemia
major are born every year.

* Most of the thalassemia major children resort to palliative treatment
by blood transfusions which is eventually compromised by the
concomitant problem of iron overload, alloimmunization and blood
borne infections.
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Time for a national policy on thalassaemia
As the number of thalassaemics grows in India, ...

https://www.thehindu.com/sci-tech
/health/time-for-a-national-policy-on

-thalassaemia/article18401885.ece
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The only cure available for these children with thalassemia major is bone marrow
’(clt:IaSnCsTp)lantation (BMT) more appropriately called hematopoietic stem cell transplant

However, this can heIp_onI?/ a few patients because of cost, paucity of BMT centers, or
non-availability of a suitable HLA matched donor.

Therefore, the mainstay of treatment is a regimen of regular blood transfusions followed
by adequately monitored iron chelation therapy to remove the excessive iron overload-
as a consequence of the multiple blood transfusions.

Thus it is a transfusion dependent disorder and places a great burden on healthcare
services. In India 2 million units of packed red cells are required for transfusion to
thalassemic patients.

(REF: Marwaha N. Whole blood and component use in resource poor settings. Biologicals 2010; 38 : 68-71.)

* In India, the cost of transfusing and chelating a 30 kg body weight child for one year was
estimated at Rs. 200,000 for one year in 2008.

* With an estimated birth of 10,000 children with Thalassemia Major every year, and
survival for 50 years, the cost of managing 500,000 children (10,000 x 50) works out to
Rs.10000 crores, and Rs.100 crores even if only 1% were to survive to 50 years of age.
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* Birth rates of homozygous B-thalassemia have reduced considerably
in different parts of the world.

e Cyprus, Sardinia ltaly and Greece have been able to control
thalassemia with their extensive screening programs at various levels
along with prenatal diagnosis. Iran has an antenatal diagnostic
program and it has reduced birth of Thalassemia major children.

* Therefore there is an urgent requirement for starting a thalassemia
screening and control program at national level.
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Component of comprehensive thalassemia prevention and control:
public awareness and education,

carrier screening, and counseling,

information on prenatal diagnosis

preimplantation diagnosis.
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_ SDOUNLCLCINLINGO UCARRNILLRO U
BTT

(universal Vs target group)

* Ideal is to screen every individual for BTT, but cost of screening is the
prohibitive to this approach.

* Based on the experience of a pilot project funded and implemented under
National Health Mission in Uttarakhand, the cost of screening one lakh
adolescents was estimated at Rs.1 crore.

 Target group for screening

* Eligible couples- Increase awareness of the disease, and motivate for screening for
carrier status.

* Youth - Increase the awareness on the prevention and care of the disease.

» Affected families- Encourage voluntary screening for thalassemia in the relatives
(cascade screening).

e Children who have thalassemia major- Inform about care and prevention of
complications.

* General community- Reduce myths and misconceptions.
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Screening ror carriers or
hemoglobinopathies

(Reference: Pediatric Hematology Oncology Journal 2 (2017) 79-84)

RBC Indices + HPLC

MCV > 80fl MCVE0 MCV<80fl MCV<80 fl

Hb
MCH >27pg MCH <27 pg MCH<27 pg MCH<27 pg o
RBC count-N RBCcount 1 RBC count RBC count- N/,
RDW- RDW-N RDW- N RDW -

!

Hb A, <3.5%,
HbF - N

Hb A,<3.5%, HbS, HbE,

F-N

Hb A, >3.5% Hb A,<3.5%,
HbF-N bF- N

v v

S— Silent a thal,
B thal trait p thal Sthal 1
? Iron
deficiency
anemia

Sp thal and HPFH carriers have normal HbA2 (<3.5%) and high
HbF (10 -25%)with variable RBC indices
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— TIMING OF SCREENING FOR

HEMOGLOBINOPATHIES
Adolescence Most suitable for carrier screening, as a long term sustainable strategy.
Premarital Carrier screening at this stage is effective in a well-informed community
Preconception Carrier screening is effective in communities where termination of

pregnancy in case of affected fetus is permitted. Married couples can
also seek pre-implantation genetic diagnosis if available

Antenatal screening & Serves as a net to screen those who have not been screened at earlier
Prenatal diagnosis (PND) | stages.

If both parents are carriers i.e. “at-risk” couple : then the status of the
fetus for Thalassemia disease or sickle cell disease can be ascertained
through prenatal diagnosis
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Differentiation of BTT from Iron

Fragility Test)

For Beta thalassemia trait

This test has a high
specificity and sensitivity
and is easy to perform.
The positive test has to be
followed by a confirrmatory
test

Sensitivity of 91-100%,
specificity of 85.47%.

Positive predictive value
of 6695 and negative
predictive value of 97-
100%

References: 3, 4.6 14 15,

deficiency Anaemia
RESULTS
CALCULATION IRON DEFICIENCY | THALASSEMIA
MINOR

MCV — (5 x Hb) — >0 <0
RBC-3.4
MCV/RBC >13 <13
MCH/RBC >3.8 <3.8
RBC <5.0 >5.0
MCH x (MCV)2/100 >1530 <1530
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I Limitation of first line screening
methods

* The Jai Vigyan project experience showed that NESTROFT missed an average of
13% of B thalassemia carriers. This was due to certain lacunae like non
maintenance of water quality used at different centers, variations in preparation
and dilution of the buffer due to frequent change of technicians who put up the
test.

* When the NESTROFT buffer was prepared centrally and sent to the different
centers; the results improved considerably. Red Blood Cell (RBC) indices also
missed around 3 to 4 % of beta thalassemia carriers at different centers.

* However, if NESTROFT and RBC indices were taken together in the first step, less
than 2% of beta thalassemia carriers were missed.

 B-thalassemia carrier genotypes referred to as ‘silent’ carriers will not be
detected on screening or by HPLC.

* Only carrier states with clear diagnostic cut off values are detectable.
* Some of the values will fall in equivocal range and may lead to missed detection.
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Hb: 11
MCV: 53
MCH: 25

RBC: 58
RBC:  EnterRBC(M/mL) RDW: 1

RDW:  Enter RDOW-CV (%)

SUSOKA is a Beta-thalassemia and HbE carrier

screening mobile application. Please click the

“Next” button and enter five haematological

parameters (as mentioned in the next page) RESULT

from your blood report to check whether you .

are a possible carrier of beta thalassemia Susp ected for BTT or HbE: HPLC
or HBE or not. recomended

Hb: Enter Hb (g/dL)

MCV: Enter MCV (fL)

MCH: Enter MCH (pg)
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ommended algorithm for
thalassemia screening at different
levels

- IEC for students regarding Thalassemia

‘ If not done, then

Screening of students for thalassemia

‘ If not done, then

Pre-marital screening to identify carriers of beta- In Hospitals
thalassemia in people who wants to get married

At School
level by
teachers

At School
level by
RBSK team

Extended
family
screening

and
counseling ‘ If not done, then

of families |7

of studerlats Pre-conception screening to find carrier state In Hospital
or-peope of beta-thalassemia among married couples RIROSPITEIS
who are

detected to

be carriers ‘ If not done, then

Screening for carrier state of beta-thalassemia
among pregnant females

‘ If not done, then

Screening of husbands of carriers of beta-
thalassemia pregnant females and high-risk couples
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— Quality Assurance and Quality Control
for the First line screening tests

e CBC report showing an MCV of <80 fl & MCH <27 pg is regarded as a
positive screening test for BTT, and the sample is taken up for diagnostic
testing by HPLC.

* |t is recommended that if a sample with normal MCV and MCH and Hb >8
gm/d| shows a positive NESTROFT, it should also be taken up for further
testing by HPLC as combined screening with CBC and NESTROFT has been
shown to be more effective.

* The success of the screening program depends on the results of
Hematology cell counter and NESTROFT.

* Utmost care must be taken to provide reliable results from the first line
screening tests using appropriate & regular IQC and participation in
EQAS/PT programme.
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_ IQC material tor cell

counters

ACUSERA @

Hematology Contrels
Combining 45 parameters in total the Randox Acusera

M__ w f} Haematology quality control completely covers the
commonly tested full blood profile in a single control.

14 Liguichek™

Myelnsers Ovenview

Providing a true third party solution for Sysmex and
For monitoring the pracision of hematology test procecures thesecontrols contain~- Mindray haematology analysers with 5-part differential
Ml peremegegs dtvarious afes technology an unbiased, independent assessment of

analytical performance is guaranteed.

Category Products Features & Benefits

e Liquid ready-to-use

2. Liquichek Hematology Control (A) Liquichek Reticulocyte (A) Control » Assayed target values for parameters

S L2, -
s @ Assayed hematology contrel for evaluating the 'zl_, =B Anassayed hematolcgy control for evalua‘ing
precision of Abbott CELL-DYN® analyzers with the precision of autornated mezhods of

3-and 5part differential technology reticLlocyte counting

Liquichek Reficulocyte Control (A) . Liquichek Hematology Control (C)
__ An assayed ret culocyte cortrol for use with @ An assaved hematology control for evaluating
the Aabott CELL-DYN Sapphire® hematology B the precision of the Backman Coulter®

analyzers. hematology instruments with complete CBC - Haematology Tri- 3x2x 45 HM5162
ard VCS S-part differential tachnology Level 4.5 ml

e Barcoded samples enabling quick and easy
recognition and increased productivity
e Open vial stability of 14 days 2°C — 8°C

Description Size Analytes Cat No
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The RIQAS Haematology EQA programme is designed
to monitor the performance of 11 haematology

parameters. All samples are supplied liquid ready-to-

ISHTM-AIIMS EXTERNAL QUALITY ASSURANCE PROGRAMME
NABL accredited programme as per IS0/IEC 17043:2010 standard
Organized By,
Department of Hematology, AIIMS, New Delhi-110029

use in primary tubes for ease-of-use and convenience.

e Accredited to ISO/IEC 17043:2010

e Liquid ready-to-use

* 100% whole blood

e Flexible options available with bi-weekly and

ABOUTISHTM-AIMSEQAP  INSTRUCTIONTO PARTICIPANT ~ CONTACTUS MY ACCOUNT

We have resumed our activities now Il Specimens for ApriJune distribution coul monthly reporting

e Register up to five instruments per programme
(volume permitting) at no extra cost for comparative
performance assessment

e Samples provided in primary tubes with penetrable

septums
Cat Kit Cycle
) Frequenc Paramete
No Size s Y Start
RQ9118 6 x 2ml Bi-weekly (2 March/ M1
(primary  x 6 monthly Sept parameters
tubes) cycles)
RQ9140 12 x 2 Monthly January 11
ml Programme pa
(monthlyv
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— :
IQC material for HbA,

CEEYY) I

Lyphochek® Hemoglobin A, Control

Levels 1 and 2

553 Bilevel 4% 0.5 mL
553X Bilevel MiniPak 2 x 0.5 mL

ce

ENGLISH
INTENDED USE
Lyphochek Hamagiain A Controd IS Insanded for e as an assayed quallty contral materal 1o monier the pracision of laboratary festing
pracedures foe the analytes isad In this package msart.
SUMMARY AND PRINGIPLE
The use of quality control materals i Indicated 2s an abjsctve assassmant of tha precision of mathoss and techniques 0 use and is an
Integral part of goad labaratory practicas. Twa kevals of contral are avakahie to allow parformance marftong within ha clirscal range.
FOr CUSIOIIENS i Garmany: GUESY COMTO M terisss ars raguiren 1of BSSessmant o DEMOMMANGE 65 GasCried I 1Ne “Guilsens wr
Quasty Assuranca of Medical Laboracory Examinations foilowing e Garman Madical Associaiion” (RI-BAK reguiation}
REAGENT
This product ks prepara from NEmEn wine Hood
In Iyophilizad farm for Increasad staliity
STORARE AND STABILITY
This procuct will be stabla untll e axpération data wien storad unopaned at 2 1o 8°C
©nce 08 Caniral 1§ Faconsttan and storan Ngniy Cappad at 2 10 6°C all GNAlyias Wil De SIEDIE 45 FIDWS Whan Used on:

= Cel Eloctropnoresis: 14 days

*  Other methods: 21 days
This proguct |s shippad under ambient conditions.
RECONSTITUTION
Using & volumetric plpet, raconstiute each vial with 0.5 mL of distilled or delenized water, Replace 1 stoppar and aSow the control i stand
50 10 MINUTES, SWINNG 0CCAskInally. BOIHe SAMPEnD. Jantly Iart A veal Several HMes 1 ansura Nomogensiy. SOme Memons may usa
diiftarent valurmes for Taconstitution. Fleasa refer o foatnote section for catass.
PROGEDURE
TNIS PrOALCT SNOUKT B 83180 a S3Ma 38 patlent SPECIMAans an Fun i ACCoTanca Wi 9 MSTUCTONS accompanying ha msrumant,
KT OF r8agant Deing used.
The reconsiituted conlroés axhidll colemn eltion profiles and ‘IHI'ITW(‘ETLIIE smsm\ntlus comparadle 1o ihose of patient whala biood
NampiysIes. TO Achiave e 3SSKING ValDs. S CONIrOl Valuas MUst e corractsn wr
temparature as recommendad by the reagent manufacturar.
Dispose of any discanted materals In
&0 packaging. cantact e local Blo-Rad Lab
LIMITATIONS

1. This product should not ba usar past Me sxpration data.

2. If thara is avigence of microblal contamination or axcessive turbicty In e reconstifubad product, discand the visd

3. This product s not intandad for use as & standard.
ASSIGNMENT OF VALUES
The mean values printad In this msert were darlvad from mpllca.!u analyses and ana speciic for tnis ot of profuct Tha tasts Isted wera
parfanmai by Me ManEaciurer anaor using SUPQOFaN [BGQENTE and 3 (prasantaivg sampang of
this kot of contrl. Inmvidua [aboratory means shousd 128 within the comesponding acceptabie rangs; nmwr laboratory maans may vary
trom the listad values during the ke of this controd. Varlations ovar ime and betwean ¥ labarasary
RHCTNIGUE. INSTEMENATIoN ana raqgants, 0 0y ManJracturar tast metnom modfcanans. it s recwmenueu it gaCh EDOFEITY eS1E0IISn 58
OWN Maans and accegtable rangas and 1sa those provided only as gusdes.
RETEE 10 WHW QENGE CO 107 INSAM UDAIE harmanan.
SPECIFIC PERFORMANGE CHARACTERISTICS
This procuct |s a freaze-driad product manufactirad under Aghd quality control standards. To ofitaln consistant via-to-vial assay vaues. tha
control requires propar slrage anc hanosng as dascribad.

s abeior Jiotins, I8 pravhied

1 local wast

In tha avent of damags

with ot your
Sasas DMca or Blo-Rad rvices.

'WERTEERMI
D in dieser

Levei1 54791
2 EXP 2023-11-30 54790 Level 2 54792
DEUTSCH
Déa Lyphoches Cansral 15t elna 0L tiir die der In dlgser Packungshesage angapabensn

Analyts, mit Zighwartanpaben .

EIMLEITUNG UND ZUSAMMENFASSUNG

Déa Varwendung antsprechender Kontroimateraian diant der objektiven Baurtsliung der Qualitit von Im Lahor curchgetihrien
ingan und ist ain dar gutan L Die 7wel Leved masar Kontrolla ermbglichan aine umiassenda

Qualititssicherung (ber dan gasantan kiinisch relevantan Barelch.

FOr Anwander in Dautschiand: FOr dia Bawtallung ocar Lsistungsfihigicalt sind GQuastitskontroSen gemafl der _Richtiinie sar

BunoasHiziskammer zur g {RN-BAK) 2u
REAGENZ
Digsas Produkt wirde aus humanam Voliiiut nd anthlt und (]

Kaontralle wirda zur Varbessarung der Stabstit wnpnmuen
LAGERUNE UKD HALTBARKEIT
Diasas Produk Ist bis 2um angegedenen Haltherkaltsdaturn siabll, wean 8s ungedfmat bal 2 bes BC gelager wird.
Nach Rekonstiution oar Kontrolie sind alle Analytan ja nach Methode Ubar folgenda Zeliraume Nimueg stabd, sofem dig Koalmsa dicht
verschiossen bal 2-8 C aufbawanr wird:
- Gel-Elektrophorese: 14 Taga
+ Andere Mathoden: 21 Tage
[DE0sas ProGUKE WIrd Ltar Umpanungso ecingungen wersano.
REKONSTITUTION

j mitalner Vollpipatta 0,5 aknislertes Wasser m
10 Vor Entnanme alner Froba den Inall das Flascnn'ﬂnlwwmumrcnmlmn um
5 HOMOgaNILat sicharziestalian. Bes aiigen VEMaNran: sind zur REkOnSUTINON 2rdere WOILIMING nang. EINZainesan sens L FUBROIEN®.

HANDHABUNG

[as Proouk! Ist genau wis eng Patlentenperods 7u behandein und In O mit dan s Gardta-, K- odar
Reagenzierssaliens anzuwanden.

Déa rakonstitulerten Kontrolian walsen dhalicha SSul 1sprofile une Tampas wig Patfente:

auf- Ln dia anpagedenan Zietwarte u emeichon, midssen die F-und -S-Warte der Kontrolian nach
Dan EMPENIUNGEN 085 RAapanznarsiesars DezOgiic oar TAMpErar KoFgiart Werman.

Dia Entsorgung aller Abeaile St nach dan geliendsn brikchen gen Falls Ist. nahman Sia

Della KOMEKL 2Ur BIe-Ran-NIederassung aur.
EIMSCHRANKUNCEN:
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Akzeptanzheralch flegen; a taisdchiich erzieften Werta kBnnan [edocn wihrand der Labansdauar dieses Kortmde von dan angapabensn
mrwemr: Mﬂlnmn Anwelcmrlgun Im Lau'rs-nanﬂll undl zwischen auf
{1 WM Herstaller angag Janam
Lalmrwlm e uumnmsnn o raicha 7u armittaln und dia autgettarten Warta nur als Richtwarta zU betrachien
Aktuaisierte Zletwarttabalian finoan Se Im Intemat unter W qemet cam.is.
SPEZIFISCHE EMSENSCHAFTEM
Dissas pafriergetiocknats Produkt wurde nach strangan Qualitatsstandards hergestallt Richtige und prizisa Ergennésse arfordem

ac Lagarung und Iz angegal

dlesa Prodh Dé2
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e EQAS/PT programme for HbA,

Hematology Program*

Liquid product with human RBCs

Choice of 11 basic hematology parameters

For use on manual or automated analyzers
Convenience of primary pierceable tubes

12-month cycle consisting of 4 separate shipments
Submit results for the appropriate sample every month

Parameters

Hematocrit (HCT) Platelets (PLT)

Hemoglebin Red Blood Cells (RBC)

Mean Corpuscular Hemoglobin (MCH) Red Blood Cell Distribution Width (RDW)

Mean Corpuscular Hemoglobin Concentration (MCHC) Red Blood Cell Distribution Width-SD (RDW-SD)
Mean Corpuscular Volume (MCV) White Blood Cells (WBC)

Mean Platelet Volume (MPV)

Bio-Rad EQAS programs are fully accredited
to help meet the regulatory needs of today's
clinical laboratories.

.
External quality assessment programs are accepted around Large international database with participants HemOQIObln Prog ram

the world as invaluable tools used by laboratories to pericdically from over 110 countries

monitor the performance of their test systems. Results are Fully accredited to ISO/IEG 17043:2010 "Conformity L] Lyophlllzed. human whole blood based
objectively compared to other laboratories using the same assessment-General requirements for proficiency testing" — e InClUdES HbA1C aﬂd HbA
methodologies, instruments and reagents. When used in Comprehensive, easy-to-read reports 2
conjunction with daily guality controls, these external programs Technical support from experienced professionals
can give laboratories added confidence in reporting their Convenient electronic reporting options: EQAS Online

= 12-month cycle
» Submit resuilts for the appropriate sample every month

patient test results. and EQAS Mobile = . .
= Each cycle includes 12 high quality samples together ) es prOVIded for Hem{)globln A1C
As the worldwide leader in the development of guality control in one convenient shipment (except Hematology and Blood
systems, participants in EQAS can benefit from the experience, Typing Programs)
knowledge and reliability that Bio-Rad has offered for more than = Comprehensive analyte menus covering a wide range of Analytes
40 years. diagnostic tests suitable for clinical labs and blood banks
= Analyte levels that challenge both normal and Hemoglobin A1C Hemoglobin (Total Glycated)
Bio-Rad EQAS programs provide an independent and confidential abnormal ranges Hemoglobin A

external assessment of individual laboratory performance.

Reference Method Values provided for select programs

Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari




I PRENATAL DIAGNOSIS-PREVENTING THE BIRTH
OF AN AFFECTED CHILD OF “AT RISK COUPLE"

* The biochemical and molecular methods to identify the particular
phenotype/genotype is the key to PND.

* There are 22 common mutations and as well as other rare ones
causing 3-thalassemia in Asian Indians, the point mutation detection
by reverse dot blot (RDB), allele-specific oligonucleotide hybridization
for common mutations along with the amplification refractory
mutation system (ARMS) technique was developed for PND.

* Development of early and safe CVS has enabled PND to be
undertaken in the first trimester of pregnancy. Though there is still a
margin of error and precautions to prevent maternal contamination
and other stringent care is necessary to not miss an affected child.

Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari _



_ Specilruimn oOor p-i1ndidSsSSeEiriid

mutations

. (F]eference: British Journal of Rematolo y, 149, 73 -74,7% .
* Around 80 mutations have now been characterized with IVS 1-5 (G>C) being

the predominant mutation in most regions. 6 or 7 common mutations
account for 80-90% of the mutant alleles and many rare and novel mutations
are continuously being reported.

IVS 1-5 619 bp del IVS 1-1 CD 8/9 CD41/42 CD 15 CD 30 Cap site CD 5 Total no.
(G — C) (G —=1T) (+G) (—CTTT) (G — A) (G — Q) (+1) (A — C) (-CT) Others Uncharacterized of alleles
South Gujarat 41 (47-7%) 5 (5-8%) 3 (3-5%) 2 (2-3%) 13 (15-1%) 13 (15-1%0) 2 (2-3%) 1 (1-2%) 4 (4-7%) CD 30 (G — A)-1, poly A — 86

(T -C)—-1
Total: 2 (2:8%)
Central Gujarat 49 (38-:6%) 25 (19-7%) 8 (6-:3%) 11 (8-7%) 2 (1-6%0) 7 (5-5%) 1 (0-8%) 3 (2-4%) 17 (13-4%) CD 30 (G — A)-1, IVS 1 L27
1-130 (G —->C) -1,
poly A(T — C) -1
Total: 3(2-4%6)
Saurashtra 178 (55:7%) 31 (9-8%) 21 (6:6%) 16 (5-1%) 19 (6:0%) 15 (4-7%) 6 (1-9%) 5 (1-6%) 19 (6-:0%) CD 30 (G — A)-1,IVS 1 -1 3 318
(G — A) -1, CD 16
(-C) — 1, IVS II — 654
(C->T)— 1, CD 47/48
(+ATCT) -1
Total : 5(1-6%)

Kuchchh 7 (29-0%) 5 (20:8%) 5 (20:8%) O 1 (4-2%) 0 1 (429%) 2 (83%) 3 (12-5%) 0 s 24
North Gujarat 8 (44-4%) 8 (44-4%) 1 (56%) 0 0 0 (4] 1 (56%) (0] 0 — 18
Region not 2 (15-4%) — — — 5 (38-5%) 1 (7-7%) 1 (7-7%) 1 (7-7%) — IVS 1-1 (G —» A) — 2, CD 13
specified 16 (-C) — 1
Total: 3 (23-0%)
Total 285 (48'6%) 74 (12-6%) 38 (6-5%) 29 (5-0%) 40 (6:9%) 36 (6°1%0) 11 (1-99%6) 13 (2-2%) 43 (7-3%) 13 (2-296) 4 (0-7%) 586

Districts under each region:

South Gujarat — Valsad, Dang, Navsari, Surat.

Central Gujarat — Bharuch, Narmada, Anand, Ahmedabad, Vadodara, Kheda, Gandhinagar, Panchmahal, Dahod.
Saurashtra — Porbandar, Jamnagar, Rajkot, Surendranagar, Amreli, Bhavnagar, Junaghad.

Kuchchh — Kuchchh.
Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari _

North Gujarat — Patan, Banaskantha, Mehsana, Sabarkantha.



I
Algorithm for Prenatal diagnosis

Strategy for 1st Trimester Prenatal Diagnosis of Thalassemia Syndromes

At Regional Centres
Screening for six common B-thal mutations, (Reverse Dot Blot/ARMS+PCT-Electrophoresis)

|
¢ ¢

Diagnosis possible 85-90% of families Diagnosis not possible 10-15%
of families

Refer to Regional Centre (ARMS for remaining 22 Indian

mutations) |
Diagnosis possible 10-12% Diagnosis not possible 2-3 %
DNA Sequencing

Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari _



e Why Dlood centres are central to
Thalassemia prevention & Management

Programmes

* Blood Centres have to offer Transfusion support to Thalassemia Major
children at regular intervals.

* Challenges faced by Blood Centres:

(Reference: (1)Farrukh T. Shah, Farzana Sayani, Sara Trompeter, Emma Drasar, Antonio Piga. Challenges of blood transfusions
in B-thalassemia, Volume 37, 2019, https://doi.org/10.1016/j.blre.2019.100588. (2) Chapter 2 Blood Transfusion Therapy in
B-Thalassaemia Major.)

1. Arrange on time blood units from voluntary non remunerated blood
donors on regular basis.

2. Prevent red cell alloimmunisation in multiply transfused
thalassemia major children by giving phenotype matched blood.

3. Reduce rates of Adverse Transfusion Reactions especially FNHTR
using Saline washed & Leukoreduced units.

4. Reduce risk of TTI by possibly issuing NAT tested units.

Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari _




I WhY Blood Centers are better placed to

manage
Thalassemia Prevention & Control

1) Already into counselling through Donor Motivator & Donor
Counsellor. So Counselling about screening for B-Thalassemia would
be an easier task.

2) Blood center has already contacts with many other Non
Governmental charitable & social organizations, Education &
Industrial institutes, through their voluntary Donor programme &
Blood camps. Blood center can easily outreach these groups &
convince them for either universal or targeted group screening for
B-thalassemia trait.

3) Already have a list of Thalassemia children enrolled with them for
regular transfusions. Their contacts can be used for cascade
screening.

Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari _



4)

5)

Most blood canters are now headed by M.D. in Transfusion
Medicine & such experts can properly manage the programme by
evaluating CBC & HPLC reports. The Experts are in a position to look
after the Preanalytical, Analytical and Postanalytical aspects of
these screening tests and bring out quality assured results from first
line screening tests.

Such experts can also be instrumental in making a team of Obs &
Gynec, Geneticists and Molecular Pathology laboratory specialist
guiding the collection & transportation of samples for prenatal
diagnosis of Thalassemia.
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CONCLUSION

* Hemoglobinopathies are one of the major public health problems in
India.

* To achieve success in their prevention and control, an on-going
holistic approach is required. It is feasible to establish centers for
awareness, screening and counselling in blood centers.

* Blood centers should establish linkage with higher centers for
prenatal genetic testing and help in timely detection and thus
prevention of birth of Thalassemia major babies.

* It is expected that with optimal collaboration and support from
community, effective prevention and control of thalassemia can be
achieved. This will lead to a healthier new generation which enjoys a
better overall quality of life.
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