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OREWORD

Shri.LlovVerma, 1.AS
Secretary, Ministry of Health and Family Welfare, Govt. of India

Foreword

Though Blood Transfusion Services in India has advanced significantly over the last 50 years,
the AIDS pandemic has, in fact, brought into more focus the importance of safe blood
transfusions. The Blood Safety Program in India was developed as a component of the
National AIDS Control Programme which has led to several advancements in terms of better
policies, increased infrastructure, facilities, quality and access to blood transfusion services and

promotion of voluntary blood donation.

Access to sufficient and safe blood and blood products provided within a national blood system
is a vital component in achieving universal health coverage.So far, blood transfusion services
were available only through established blood banks extending up to district level. In 2003,
under National Health Mission these services were madeavailable at sub-district level through
Blood Storage Units at First Referral Units. These centres were aimed at meeting the
requirements of blood for pregnant women requiring blood transfusions during pregnancy or

labour.

Good Laboratory Practices (GLP), Good Manufacturing Practices (GMP) and quality systems
are the major challenges to the organization and management of blood transfusion services.
Keeping these challenges in mind and to ensure quality in blood transfusion services, 20
training institutes have been identified under NACP. These training institutes will work towards
capacity building of the blood banks through standardized training curriculum for all cadres of

staff in blood banks.

\NBTC

T R e uftee
National Blood Transfusion Cov



PREFACE Négco

Dr. Sunil D. Khaparde
Deputy Director General, Basic services and Blood Safety Division, NACO

Preface

The Blood Safety Programme in India has been housed and nurtured within the National AIDS
Control Organization (NACO) since the beginning of the AIDS control activities under National
AIDS Control Programme (NACP). The goals and objectives of the programme are to ensure
the provision of safe and quality blood even to far-flung remote areas of the country. NACO
supports a network of 1137 Blood Banks in the government and charitable sectors through
provision of equipment, consumables, manpower and capacity building. Nearly 70% of the
country’s blood requirement is met through this network. The scenario of blood banking in India
owes much of its modernization due to the programmatic efforts during first three phases of the
NACP.

In the fourth phase of NACP, NACO has identified specific areas for strengthening technical and
service quality standards, management structures, partnership mechanisms and monitoring and
evaluation systems to achieve objectives of catering to 90% of the countries blood requirements
through nationally coordinated blood transfusion services.

Having recognized the need to train all cadres of staff in blood banks/ blood centres and blood
storage centres,NACO/NBTC identifiedtraining centers across the countryfor imparting training
on all aspects of blood safety since 2006. With rapid technological advances in transfusion
medicine, continued training is vital for safe and quality blood supply.

This training module has been prepared with an objective of introducing uniform standardsfor
training of blood bank staff in the subject of transfusion medicine. This module includes all
aspects of blood banking for medical officers and technicians working in the blood banks. The
module is designed for the better understanding and comprehension of blood bank / blood
centre processes and procedures in order to improve technical and managerial skills of the
trainees.

Appropriate in-service training programmes will facilitate provision of trained manpower to help
the blood bank / blood centre staff to keep abreast with the latest developments, and assure
guality inblood transfusion services.

Sincere appreciation for U.S. Centers for Disease Control and Prevention-Division of Global

HIV/AIDS (CDC-DGHA), India Office, and Christian Medical Association of India (CMAI) for
providing technical assistance and support in compilation of this document.

(Dr. Sunil D. Khaparde)
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INTRODUCTION

Blood transfusion is an essential and life-saving support within the health care system
but the safety and availability of blood and transfusion is not assured. The threats

include:

¢ An insufficient number of voluntary non-remunerated repeat regular blood donors
to ensure an adequate supply of safe blood and blood components.

¢ Risk of the transmission of infections such as HIV, hepatitis B and C, and syphilis
through unsafe transfusion.

e Unnecessary transfusions, which needlessly expose patients to the risk of acute
or delayed reactions and transfusion-transmitted infections.

e Errorsin the transfusion of blood and blood components.

In order to ensure sustainability and overall safety of the entire blood transfusion
process, an effective quality management system needs to be implemented.

There are many definitions of quality, one of the simplest and most appropriate being “fit
for purpose”. In the context of blood transfusion, this means the setting and meeting of
basic national quality standards and then continual quality improvement to ensure the
safety of the transfusion process.

This Training Program is designed to improve the safety and quality of blood

transfusion by capacity building in all aspects of blood transfusion.

The fundamental aim of thecourse is therefore to instill an understanding in the
participants that for blood safety, a culture of quality has to be created in BTSs and that
all staff needs to be fully aware of this culture and play their part in putting it into
practice. An important partof the training course, and a measure of its effectiveness, is
to ensure that course participants are aware of their central role in this process and their
interest and enthusiasm for quality is aroused. One of the fundamental objectives of the
courses is to help participantsdevelop a realistic plan of action for establishing an
effective quality system in their own BTS.



Blood Safety

Blood safety depends on the following factors;

The incidence and prevalence of transfusion-transmissible infections in the blood
donor population.

The effectiveness of the blood donor education and recruitment programme and
procedures for donor selection and screening, including the deferral or exclusion of
unsuitable donors.

The quality of screening of all donated blood for transfusion- transmissible
infections.

The quality of blood grouping, compatibility testing, component preparation and the
storage and transportation of blood products.

The extent to which blood and blood products are prescribed only when there is no
alternative to transfusion for the particular patient.

The reliability of the system for ensuring that patients receive blood that is
compatible with their blood group, red cell antibodies and other special

requirements.

It is therefore important that the quality and safety of all blood and blood products be

assured throughout the process from the selection of blood donors to the administration

of the product to the patient.
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Table 1.1 Hemoglobin Concentration and Interpretation

Results Hemoglobin Interpretation
concentration
Blood drop Hemoglobin <12.5 Defer
floats gm/dL
Blood drop Hemoglobin > 12.5 Accept
sinks gm/dL

Note:- Drop to be observed in 15 seconds

Date of preparation of working

Table 1.2 : Quality Control of CuSO,
Technician

Specific
Date | gravity

Hemoglobin estimation

CuSO, method | By Cell | Any other Hemoglobin

Siganature of

(Hb < or = 12.5] Counter meter/ Color strip Doctor
CuSO,

gm/dL)
CuSO, (stock Solution)
Date of preparation :
Volume of stock solution prepared
Weight of dry crystal of Cuso4 used:
Specific gravity :

Technician name:




HYDROMETER

READ AT BOTTOM OF MENISCUS
READING: 22.5

Figure 1: Figure 2: Copper Sulphate solution -
Copper Sulphate Solution Specific gravity measurement
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Table 1.3 : Deferment of blood donation

CONDITIONS (1) PERIOD DEFRMENT
(2)
(a) Abortions 6 months
(b) History of Blood transfusion 6 months
(c) Surgery 12 months
(d) Typhoid 12 months
(e) History of malaria and duly treated 3 months (endmic) 3 years
(non — endemic area)
(fH Tattoo 6 months
(9) Breast feeding 12 months after delivery
(h) Immunization (Cholera Typhoigl, Diptheria, 15 days
Tetanus, Plague, Gammaglobulin)
(i) Rabies vaccination 1 year after vaccination
()] ;ls'i(;?t/ of Hepatitis in family or close 12 months
(k) Immunoglobulin 12 months

3. olA gaidc stuel Aatatoll UL sl R5cElol 59 o8l Aal

Al cUlsauidl UL ods s Rsd A o8l

1. 3R
2. &EARNDL




AL st

AU o8l Ud AH YA clogot ealsl
o3 (Aot U HY YRsMHARL
dUalelu-Au

&8l asleFdlu

WS Y Acdldael-Fausl
Rcitatat-21s ctoll AdL

10. &&

11. QAug AR L AL

12. RUUL

13. 383

14. sl@

15. @Az

16. AoSlsLEotoll (Al

(ay [Qorct 12 WHO ol uiole @lst:
www.who.int/bloodsafety/publications/bts gquideline donor suitablity/en)

© o N o 0 M~ W

R5clElol HI2 Elcllo{l Ao dlef H cisatscllo{l HIdle RlsL:-

WRRSs dulu

o BARUE Elcll UL sletdul sl ASA.

o 45kg. Ul Ay cxetatol (350 ml M12) Aa 50 kg. Ul Y cogetcltol (450 mi HI2)
Elcl (ARl A s (8.90L. dA%el€ls 8.9 ml) sclElet HI2 c(ls12l B.

o £l Aol 3 ecll ASA GHREU YA ¥33] ocls VAR &l ASA: slaAs BP :
60 &l 90 mm of Hg; RR2As 100 &l 160 mm of Hg.

o SHLAAA 12,5 g/dL sRcll A &l ASA otel.

o Elcloll oSl As Ale Yl dwncll KA wa A 50 &l 100 A &lefl ASA.
atSlul 818 AR Al wacl 10 sl ay Wil wrua dl dst Y ddeljAwal
Loy B,

o  sAolllo{l oaul AL stu ¥ WAell sLRlel ALSL UsAL Sl Al A HI2 AW sl
ASU A A Sl ot2llell ecll Aetlell AUl cllRAR BclElol 52 B Al
A% B.

o &t 35Ul A Neoll uglAaRe(l dutt AMLeA Ul A ESA.




o SEULR UsRe(l AHIA UsRe(l [Qrs3aluell 3 ANNEAUR AlsU lal KNS
ol

(5) Elcltofl Al
L A5 HIBAUAS / 518 B BHL el o1l % ellolllAs (Aot eRelte(l Sl B Rl
3Rl AHA Elcllal Glletell astaL.

o{l Ao{l (Aot A UHLA S A A,

Rsc€let slo{l dldlu
Elclle] ollH

Rt/ ulQe] stint
GHUR (¥oHARW)

G
LA

URe] / SIH sRcllo{l oLo] URel Aol (Aot dleiRA
WolR 8l |, 6els 9| U
Beg] sctelot saAloll dAlu
. Elclloj AUIUE SclElot sl A 81 uldlsal, o sl Al
L SHRY (| ot Al AHLAL Rl Mol A U@
. 8clElol sRellul Y ectcllRuutaul vical sl dl dell [Qatd / sRal.

© o N o o &~ D

e =
N B O

(1) elco{l Al
sAolllMl ual el el AsH-URcsot Actl AN M2, 2lo{lol 222 Rl 3
elcllell AH(A Al %331 B. 2Slo{lot 22201l URFRWHL w6l wBllalall HI2 url AHA Adl
EEOER)

TR
(A) WcElot A AY GUBRARD S 512 B WA SEURL USR] AR ¥ B3N scuul
ull et el

(oll) R5ct/ o] Elot A ARse Ulsal B. A WADs A €lot scuedl 2 ulsa
Aol @ oAuuall § :ellsiz 53 ©.

(M) EElot 5AAG HLF S HIRL Elot SAAEL 5 Hio] 5L WA LALBML 3ol WeAlBHL
BASes ABRAA Wssauell daudl M2 welBHL FsAAAA HIZ HSAUHL BUA



(1)

(11)

(V)

U A oLy 5 Wl 6Ads s U2 gl ULl ollost w3Ralccion €€l 12 GuNoLul
QAalMi wUal,

(Sh) "3 st dU2glroll, dRSdla-Al, AARA WS2™, HIV / AIDS s

RBEAXN HR dal dguRld oes Acudl w2 «33l wad wlo{lol 22 w2
SUETETRITENEEN

(85) HIRL Elol $AAAL 5l BUR $AAAL SIEURL AU HLA 22 (AN Hal wRU Ml

Alag A 8L/ L.

SLERE2S SlaAglol:- GUR Yol SISRs2s Slalalel M2 UQL UE scUlMi A B

U AURA 25 Aotk UletelMl o8l e dl, doj / ARlle] _AELSL ALHL
ALSl 112 GUALLML ActHl A, A HI2 AP/ Ll Aol A QA Qeuni 2ua 8.

SRS Slallet g3 ololl eAMI Al Wl(dd scunl vad ol
Aol AR AR S, AR AsHYL Aot Jlge ARl slre Blua westaal g olsil
UERAA USHRL 5l UB AL 5clal UsLEA Sl 2 B.

R-B U2 202U At (2§50 DGHS 2(5a1sE Nof B E)

RSAELCL Elol sRclloll ARl Asel 53] A% B Al Aoll URCAR $6UR/A AL
SiseAo{l Al @Qoicl 2ellstal ugl Q-3 WA WA SNAAt HIZ ElB
e(lslRaltHl 2UA B. elcllell URLEloll L1RB1 JN2LALA Sletell ($UHL snrcll US
a¥ B. octs ds (3BRLAA % Elcll Elol 5l HIZ R of AL Al Aell / AR(lell
SotslR 531 AF B, WAIU 6As Slalalet Y e ol Sodo Ml dLRLelMl BLeld
ol 31 ¥ Slalalel RASA QAU YR oA €A W2 Ao UG U A3,
Ax &cll, AUL AN 12 w2 2lems 2301 sl A B Aol SlFuRL Y [ReRusdla
HIg MU3 L Aol Rl sisea 2l 53 18l stivicimi 21 B,

URAIY SlA et 12 &HOAGoto] Ay X UHIQL 11 g/dL el dR(Ee> 34%
Ag ATA. GUR ollofl / oA S1E HALEL otell WA clogotoll S olitd otell AU O cll,
clex] 19 mi/kg Gll$l AgSeell i ASA ot gl

W2A$RRAU (R0 DGHS 2[5a15E No?f UG
AMLeA lollol ulBaul wa Y d- vagasdizl, RRaA AFRU Yo 12

(1 Aol vttt 3Rl UEA 3(Act St 6As Slaldlet HIZo{l Bell o B.
@A) A st wRAREN elcdl URY QlsdAl Slcl ASA.

() elctell GHR 1¢ Ul 50 cto{l 12 8l ASA.

() €Lclio] coget wo (5.l ay 8l sSA.




V)

(V1)

(S) TT1 281o{lat 222 et URRUHL ollot-RA 5 Sl A5,

() D-W R W@2Az 5162 1,50,000 / uL &l ay &l SN, Aol scll WL 51602
ULl cdl €Ll Aot YRR Y Qlscll Sl dAlugl 3 ddcllmaiHl w1 8.

(A8) ELclA Beall 9 sALsHL ArUIet & QA2 Seildlole? 59 cly 8lg ASA oidl.
@) ulsal Y delcia Guaiy sAl dcl RSN olgl, AUOdl, Ac/dlvll wWles 3 wiel
s 3 o qAcl g2 @’ WA,

(AA) Elclioll 1 A5 slaHl Al EWlldl A UGS A Al Aodlse (ect Aot Aell
S,

alltl:- ay cicll SRR uuall s Acdl-LAZAR §IL GUR Eldl dl2t Al
Aal/ Allal A 3y wolctiol uH MR H AcclRuudl A,

Slal9lol SR AC:-

A Eloll cARA WHIBS AHAN AU 12 Asclldaul / 3 Ulgatlol &
AU, Sl 6els Sladlet, W@AAIRU Ul vl Wl As HUEell 12 Yaddl
Aug ASA,

oAl R-Sosr] Bot Bldgo o2l o, dall (BUML Elcdpll 12 wscllda w2 e
6 Sq] Slaalet 54 ASA olel.

ylgde goecy]’s [@atdark Adla sAsid Ad ASA, WBSla Bredl ollee) sui
olltl 53l 9f Let Aucll RGN, ElcAllal AMotl LAl Auilallad claslRk @Y Y ©q
dlele] B. Bleld(3uMl clcdtAldHl vl a1 Adl Aga. uReuHl(l wudeu
ARl EldRAA Ol 518l A AHA ICTC (FolA2s sIGRAAIN Aos 22101
Ao2?) vlld R 5A. YA 9ttt sactetMi A B doll Elclal Yot: vl
JNE

R-S\Aet sIGAAL

Elclladl 5celel UBaL A WEAl Ul SN U Elcdl dF Anell
AlASld — AL ALl staall Hize(l ugld M2 ul cids scl SN, AR 22l
ollsl el ¥ a2l Y dcclRé al ollold WlEd sell ASA.

SlotRe] 2c12] ollsld &Y

elcll Al caucslrk sl sl Al Aol / AQlloll d g rclloll RAAA 1A 5L E Lot
o8l sclloll Elclloll ARl

SloiRe] a2l 4 Adcll3d:




ALY slec Y Ul oldl cul Y tlluclew sellell elcioll [AufaL eldtell udieoll
g1t 9] Ll waallcll A,
(V1) Elcloll (812 / SatslR:
Elcllo{l uRealotl LNRBNA BUUR ELARA sRaAUML ¥ FotslRallMl A B.
ULR Elcdilla ol 3 stal A i cdellRimami 1A & uR y ddclwal Bidlel
5100 AMestaall ASA Aol A9 olugll scll AgA. Gaunl A Yl uAcl
elcliallal 3 el emaltoll AH2A YA A Ul scElot scll dllcal M2 Yldllsst
AULUG A,

(6) 5l AR s2clell ulsau

(1) 6l A5 scllofl U %33 cad 2

e Demethylated spirit e Oxygen cylinder with accessories

e Betadine e Rubber gloves

e Isopropyl swab e First aid tray

e Cotton/Gauze swabs e Tube striper

e Pilot Tubes : Plain and EDTA e Electronic tube sealer

e Puncture proof container e Needle destroyer

e Artery forceps, scissors e Blood collceting bags

e Bp Apparatus (non-mercury) /|e Discard Jar with 1% Sodium
Tourniquet Hypochlorite

e Blood bag mixer /comfortable donor |e Adhesive plaster
couch or chair
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Figure 5: Triple Blood Bag System Figure 6: Quadruple Blood Bag System

: Figure 7: Penta Blood Bag Sy;'lem



Table 1.4 : Recommended blood bags for various components

DONOR COMPONENTS BAGS
Weight Aspirin Prepared Type Qty. (ml) of
intake Blood
>50 kg No PRBC+FFP+PC Triple or 450 ml
Quardruple
>50 kg Yes PRBC+FFP Double 350/450
ml
Whole blood / Single /
45-50 kg No 350 mi
PRBC+FFP Double
Whole blood / Single /
45-50 kg Yes 350 mi
PRBC+FFP Double

PRBC = paceked Red Blood Cells

PC = WA2AR Slodope

FFP = Fresh Frozen Plasma
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Table 1.5 : Classification of Donor Adverse Reactions
LOCAL REACTIONS RELATED TONEEDLE INSERTION

Category

Vessel Injuries
Haematoma
Arterial puncture
Thrombophlebitis

Nerve Injuries
Injury of a nerve
Injury of a nerve by a haematoma

Other Complications (related to needle insertion)




Tendor injury
Allergic reaction (local)
Infection (local)

RARE, IMPORTANT COMPLICATONS

Related to Vessel Injury
Bramchial artery pseudoaneurysm
Arteriovenous fistula

Compartement syndrome

Axillary vein thrombosis

Accidents

Accidents related to Vasovagal syncope
Other kinds of accidents
Cardiovascular Reactions

Angina pectoris

Myocardial infract

Acute neurological conditiond (TIA, stroke)
Related to apheresis procedures
Diffuse allergic reaction

Anaphylaxis

Haemolysis

Air Embolus

Death
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Table 1.6 : Materials required during an emergency in the post

donation period

Oral medication ii.  Antisetics
» Analgesic tablets (Paracetamol), » Betadin, Tincture Benzoine

Calcium and Vitamin iv. Miscellaneous

C tablets > Laryngoscope
Injection > Larynagoscope Blade
> Inj. Adrenaline > Ambu Bag with Mask
i :Eilﬁf/ri(l)pme > Reusable oxygen reservoir
> Inj:. Dexamethasone i 1?;;2)/
> InJ_. Hydrocotisone > BT-Set
> InJ_. Phenarga_m _ > IV-Set
> InJ_. FL-JI’OSG-mIde (Lasix) » Syringe
> Inj. Dilantin » E.T.7.5mm, 7.0mm
> Inj. Perinorm > Three-way stop cock
> InJ_. Derlph?/lllne > Ventimask
> InJ_. Soda-bi-carbonate > Veinflow — 18 G, 20 G
> Inj. KCL > Stilette
» Inj. Calcium Gluconate > Oxygen cylinder with key
> Inj. Dopamine > Artery forceps
» Inj. Rantac > Kidney tray (Plastic)
» Inj. Diazepam > Emesis basin
» Dextrose 25% 100 ml > Scissors
» Normal Saline 500 ml > Adhesive Plaster
> Inj. Noradranaline » Anti Histaminic Cream
> Inj. Mefetine » Heparin and Benzyl
» Inj. Diclofenac > Nicoti_nate ointmfar_lt _
> Inj. Vitamin K i _SI,_melllng Salt-Spirit of Ammonia
> Inj. Tramadol ongue Dep_ressor

v _ » Oxygen Cylinder

» Inj. Lignocaine 2% > Infusion Set
» Inj. Midazolam > Paper Bag
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Table 1.7 : Required number of beds according to the

expected number of donors

No. of Donors No. of Couches/Beds
50-100 donors 6to8
100-200 8to 10
200-300 10to 14
Above 300 donors 14 to 16
g(oluR:-

o Hl2l 20LAl-SlotR-As ol AuALYUMIAL (A5 AS HIR 2 20261GU SHUE).
o $cll (MolSe) QUAR 12 Sleslat vieet
o statcuoll v 0wl AHAR atrdtwle(l o el 12 SSA.

Apparatus and equipments required for blood donation camp

BP apparatus (non-mercury)

Stethoscope

Blood bags (Single — 350, Double — 350/450, Triple — 350/450, and Quadruple -
350/450)

Donor questionnaire, Registration cards and other essential stationery

Weighing device for blood donors

Weighing device for blood bags

Blood collection monitor

Beaker, pipette and tips

Tourniquet

. Bed, sheets, draw sheets, blanket/mattress, pillows, Macintosh and arm rests
. Lancet, blades

. Footsteps, hand grip balls

. Portable Hb meter with curvetters / copper sulphate working solution.

. Glass tube / Vaccum tube for pilot sample collection.

. Big racks for test tubes.

. Rubber bands.

. Spirit, betadline, cotton roll.

. Medicated adhesive tape, micropore leucoplast roll.

. Gel packs (coolants), anti-coagulant solution.

. Plastic waste basket and colour coded plasticbags for waste disposal

. Donor thank you cards.

. Emergency medical kit

. Insulated blood bag contaner’s (Transpot boxes) with provision for storage

temperature between 2 to 10 degrees centigrade.

. Certificates of appreciation and honour and donor badges.



25. IEC materials, Banners and post donation standee.
26. Documentation registers, other forms and formats.
27. Soap dispensers.
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() 124 gm/dL
(o) 12 gm/dL
&) 1.4 gm/dL
(SH) 13 gm/dL
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Table 2.1 : Characteristics of Antibodies or Immunoglobulins

Characteristics 109G IgM IgA

Heavy chain type | Gamma (Y) Mu (i) Alpha (a)
Biological half-life (days) 23 5 6

Placental transfer Yes No No
Serological behavior Incomplete Complete Complete
Complement fixation Yes (1gG3 mostly) Yes No
Direct agglutination in Usually No Yes yes
saline

React optimally at 37°C 20-24°C 37°C
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Table 2.2: Tube Agglutination grading chart

Scale :

ol e Macroscopically Observed Findings

4 12 One solid agglutinate, no free red cells detected

3 10 4 Ome or two large agglutinates, a strong reaction

—— —

2 8 Medium size agglutinates, clear background

1 5 Small agglutinates, with a lot of free red cells
+/- J 3 Weak granularity in the red cell suspension
0 ) 0 No agglutinates, an even red cell suspension

Ref:(Denise M. Harmenings, Modern Blood Banking & Transfusion Practices, 5thEd.)

JUARRL- ot A2s uAsU (MAC) ol U 5120 FoFlAc e 31oA
gecll AL AL S AU d 2clloflBau ®.

4. Wodlogal WodlollSl BASAA GUR Yellel LSl UR elol:-

(A) Aodlogal Aotlollsl 321

AMLA A, UeH RA 5ot W AUl A AR 1 ol -U% S A U oot
sl AASAHL GUALDL UM AUA B AR AsUAL ez HRARM ua LISS U
RS ARUell 2-3% UWoRotoll GUALL scUML WA B, Wtlollsl ¥ Wodloyotall
Rl Ao 57 el 2] Ao (Aot (WAt Fs2) MUl Wodlael clleSaslol

A2 Ul WA (UIRR Rlot 5352) s €131 L.




() pH
Hetewotefl Ao2lollslas pH 6.5 A Ars (R3As2Aet 5l Wodl M A Aodl N Rall,
Avs RAse pH 6.5- 7.5 BUR 53 .

() G cALHLot
IgM Aodlellslos el ay 22° A GUR & Aell olA RAse 52 B R 19G 37° A.
A FAs2 52 B,

(S1) 832 oAy ([Atallusi?

IgM 32l uRHLR] &leudll 25 nm oll A S AU ARo] AR AsUTYL K18 243 B,

U Al stase ¥ sruclle Aodlellslos B, el Aol - ABO, - Le?, - Le°, - M, - N, -
P.
1gG HIL URMIR €16 AL sllefadol AU B. MM R §5c 14 nm B2 WWe A

®. Al A RBCs GUR $5d Ao{lelsgRatet el o3 . eld Wl -D, - K, -
Fy, -S, -s.

(65) Sols] A glol AHA
UHAletol Yol Y Lol AH2A YEL YEL 6ElS Y U AotlollSlos M2 WELAl 2% B.
UM A Aodlocdlod] (Aot RAxoRall GUALL A WAL dlololl Aedlellslos 2]
stacll 37° A A 60 - 90 MAeo] Sotse At Y V. (A[Au WREARNA €L.d. LISS
Aol PEG 10 - 15 M2 B2l Sotsr] Aaletuml ualsl a3 8.

(A1) AH el 35 Al 33191
$2clls AoBlollsla (EL.d.IK) $5d slc{lRoeoll slwlul & 20l asad B, B R
Ul ooLsl oA B WUl Wodl5loyf Aozl WISl AU B Al A Ca?" AU
‘RAz’ (Chelate) 52 B. Aell, wcelell cund otell A AM -20° A ¥ AL dlumlal
R 524 AU

(%) Del WeAAA:- V1dot U Ru@s AR NSAANY sl EALE UMl AL

AASRAMS AU $1RQ RBCs Aso{losto] autstyl 53 8. dlcll Wel U3l saa
Fel WelRaAl 2N OuLalHl A B.

() Aoglse] Nalet (Bosll €2 524)
SoacAld(l Bal AcAl2tSRs Wedlworadl AsAse{l ois cld B A A A
Ao A Hinadd Y Auld B.

(RULE) Aotlells]l W2 EAAA AUl AetdauNoe HU321




dURs RAw2U Guasd B % S Acdell B2l WRRAAA sl 1gG
WAool Slose(l WMl g (§53] A B B NI ElAAAA N RUR A 52 B.

Table 2.3 : Reagents and action of potentiators
Reagents Action

2204 Albumin e Increases dielectric constant and decreases
zeta potential

. | » Decreases the iconic strength of medium

LISS  (Low-Iconic (0.03 M)

strength Saline) e Increases the rate of antibody uptake and
therefore decreases the incubation time.

e Removes sialic acid moieties, therefore
decreases zeta potential.

e Remove proteins thereby increasing
interfacial tension.

e Causes spicule formation therefore

Encymes (e.9. increases potential number of contact
papain, ficin, points.
bromelain) Advanrage : Increases reactivity to

Rh, Jk, P1, Le and antibodies
Disadvantage:  Removes  certain

antigens e.g. M, N, S Fya and Fyb.

Positively charged | ¢ Neutralization of sialic acid moieties
thereby decreasing zeta potential.

molecules (€.0-1 « Removes water of hydration

polybrene, PEG) e Increases antibody uptake because it is
used as low ionic strength solution.

AHG e Cross links sensitized cells to give visible

agglutination.

2.2 ABO ua RH 6&s 9 vt Ulal

1. uRua
ABO 6&s 9 URReH glodtsr] ot Aldlotul Asen wdlcell B. Vo] $1QL RBCs
GUR Aotloooll el g dal AslMl gecdl A Aedl - A U ARl - B

WSS ucdl 28 B,
Blood Group Antigens on RBCs | Antibody in serum/plasma

A A Anti-B




B B Anti-A
@) H (no A and B) Anti-A and Anti-B
AB Aand B Neither anti-A nor anti-B
On (Bombay) NoH,AorB Anti H, anti-A and anti-B

2.

Aoltell, eldl Aol llsRallrell ocse{l As3UA otel Slaell HTR ®al diellR
wRewle(l st 3L ®.

ol1ol 9 Y

U2l WS WOl cAo] 6EAS Y U GllI0L GELS Y U L 6AS Y Uolly VA ULALHL RS AU
A, B 3ol H Aodlaotoll NR61%3] ual WellosHiHl WodlollSlos Aol — A, Bodl - B,
U Aot - H ofl 8123 R—’AB. 21 9 UsllZelletef u d Oh.

UL e WAodl-ARA A, B, AB Aol H cllow 6ll1al 215U 25 Aol RAs2Ustoll
ueld (@31 (Vitro) Hi A& AsLA AR O Y Ucllouc(sile] AU Aodl - A, -B, -AB
AA RAse s otell U Aodl-H Aoz AU A AseH ARYL RAs2e WA B, 2
Wlolcdl O Aol Oh cABAHL RUR dslelcd £20A B. olbd (Oh) 9 UcASABA §5c Oh
GALS % Lo BUL AZ O,

ocds 9 YolRgildl — ABO 9 Ulat

glra$ 9 Ulot: Act / a7 stakse y Wt ue] s calladiRls Aodl-A A
Wotl-B WotlAR WA RBCs Ml &1%R A ol B WodlAodl cARAsll Ag ElaA2at
(RAsAot GUR HURA B,

(Rl o lol: Azu / Ratal o UloL 2oy 57 BAwez A Ul B 25 et W
AU/ wllsHul el A Udl Aodl-A wal Wodl-B WAotlollsl Al
Aogf Sl glet RA 5ot GUR WHURA B.

GASIY UA o, Wodl-A, AR et (SUASIYU el SARY) Aot RA st WURA A,
U A; U [Aet@c saMl A B, sl AUR, ABO 65y U ReHaA ©
UGS WL A, Ay, B, AiB, AB ol O Ui [AetBd scusi 21d B,

AL AAAA
Al o AsA 53¢ sAlles AWUA (3 — 5 ml) cllAAML ¥ LRl A Boll GuR
o el Weldet 231uR Y 51014, €Elo{l vlmoll (oLl (sttit A el ololR) cllon




AuA 8l ASH Al A sloAlatet Saloll [QotAld Hadl Btelcll ASA. oA seFuel
of iy A Hig HUd dlotcll AU Al A,

o SHlAUS RS Aructall Guallal scl oldl. Geuteo(l Y Uity wol ol ARA GULloL
g2dll.

o ARl WDl wA ANl RA%¥ee RBCs U Aell GUAIL USEAL €A% RA%o2
WAeBlARN (Aotl-A, Wotl-B, Aedl-AB A A; AlsRel) ofl QAR A AWl

o YaAauciaol 22 & sall/ AU U GUALL 5.

o AR GARAL USAl N2l QMo GRR s ASA.

o A Aa wirlatow uReuAlell g2 ¥ cl A Al RRUe{l dA 1 : 2 ol JJRNtR
Aucll A,

ULCALAS crd 2l

e Test tubes (10 x 75 mm) or | ¢ Regent cells (A, B and O cells) and antisera
slides. (anti — A, anti — B, anti — AB and anti — Al)

o Metallic / Perspex rack. o Normal saline washed cells and sera

e Marke? pens/ pencils. Centrifuge

e 100 ml glass beakers : 2 e Normal saline (NS)

e Pipettes e Microscope

e View box e Magnifying glass

e Tissue paper rolls e Tube stripper and cutter
Ad / slad 9 Ul

35 A A oatell d2uil

RBCs ol sl Aol cd QL bl AL $3A ol HEA Vo 5N Y HB(Eo15U WIR 2 -
5% ¥ l[R33:0es 53,

&Y o(sas
A 232 2Y GAUBGUR Wodl-A Aol Wotl-B Acll AGLA AL

(RAsee Aol ARAeAL A QLR il &Y s Uistivl

€35 2 sluiAs Y NS cllats 22 AL (2 - 5% AW o?lol) of olivl,

lRell €35 2y (lHIABYA sclldl ual As MAlAe Y1000 RPM A 5 - 10
RlAe ugl 320

5. Aog] ot/ AR g

6. URRUHo{ of 2ciallu 52,

A w b P



AR M/ Rl 9 Ulot

RAe2 A, B 3 O RBC ofl dauisl

AQL 322 2Y GAUBUR A, B Aol O AU Al AU AdlLal. €35 I UsitARlcl AQL
SlotR Acdef As Y Aolollell Aol NS cd AR A Y& A, 2 — 5% A UxWo2Aot NS
Hi aleticll,

Ugla:-

1 2 Y GUGUR A, B Al O A ll Qv dduLdl.

2. €35 &Y wuidee ANl A Elui 2\,

3. €35 Aol gy aMiRAAe2 25 AR As Y GRRL.

4. 1000 RPM 3 As A2 Y lAnd uUa Fosicldl 5.

5. URQUHS{ of 2ctellu 52,

O Rh (D) WG Elat Ac{letgg s s Acoll daulR 524,
(Aodlocllod] (Aot 222 2 A As 5

33| RA¥szU

1. & U @AARGs Aodl-D

& Mot 1gG+ Hlellscllote IgM A cll WallsAllA I1gG + IgM Aodl-D ARM,
2. O Rh(D) WGla Ac.

Ugld:-

1. WARARGs Aodl-D AU SIFY Aot UL E 5A. ¥ [AZML 37°A. A O Rh (D)
WBEla dles 35 Acde] Sl 52 B, U A ot Aogfdlate sl otell.
Ao{lele s A (oll Aogf Slagtey) viucl 3ecll o€ Y Ul Aodl-D RRU s1ef 2
scll BN A wof Acellotss sclle] B,

2. O Rh (D) Ulal Acdoll 3 — 5% cles 3 AU UWolot, ST S Aodl-D
Rl dley) HollB2ef GARL.

3. 30-45 A2 Y L137°A. A AN U Sose) A2 53,

4. Ao laaet ull. ¥l Bogf ladlet Al Al ay sl s Aecl-D ARH defal
UBale] YetuadetsA.

5. ol Aod Elaatet oldl U 8l dl Allcd AcuSotoll ay cdley 1l sl ad Aca
AQL A el Al AARS A 2R gl dlal. AUl Aol xS
AGR o] 5% UFWo2ot oloilell,




6. WEARNRGZSs AHG RRuUll A 2lul 3-5% AollelFAsall s SlUiHl GRA Ua
25 A W otivl,
7. As Ale Y 11000 RPM A ANl A of 2ARU{LoL 53,
8. AU +2 A lAAst clcdlalg S, %l Ao Ela2et olel U la L W
st 25 Aodl-D ARM A Al Ulsale] Y otriadets:q.
Table 2.4 : Interpretation of forward and reverse grouping results
Anti-A | Anti-B ﬁgtl_ ;ictln LectinH | Anti-D | Al Cells | B Cells | O Cells Auto-Control Blood Group
3to4+ 3to4+ | 3to4+ 2103+ 3to4+ 3to4+ A+
3to4+ 3to4+ | 3to4+ 2103+ 3to 4+ A -
3to4+ 3to4+ 3to4+ 3to4+ 3to4+ A+
3to4+ 3to4+ 3to4+ 3tod4+ | 1to2+* | 3to4+ Art+*
3to4+ 3to4+ 3to4+ 3to 4+ A -
3to4+ | 3to4+ 3to4+ 3to4+ | 3to4+ B+
3to4+ | 3to4+ 3to4+ 3to4+ B -
3to4+ | 3to4+ | 3tod+ | 3to4+ 1to2+ 3to4+ AB+
3to4+ | 3to4+ | 3tod+ | 3to4+ 1to2+ AB -
3tod4+ | 3to4+ | 3to4+ 1to2+ 3to4+ AB+
3tod4+ | 3to4+ | 3to4+ 1to2+ AB -
3to4+ | 3to4+ | 3to4+ 1to2+ 3to4+ | 1to2+* A,B+*
3to4+ 3to4+ | 3to4+ 3to4+ O+
3to 4+ 3to 4+ 3to 4+ O -
3tod4+ | 3to4+ 3to4+ 2to Ot
3+
3to 4+ 3to 4+ 2to Oy-
3+

* With anti-A; antibodies symbol for negatives

. ocds 9 {lol- Rh 9 Ulat

2l 53] ot WERAML ABO Ugl Rh ocls 9 UReH wotml ofly & 3ud A G
12] ARERED. Sliot Rh Aedl¥aU B D, C, E, c Aol e.
8¢ culsl Rh WBRa 3 Addlal ® A Rh D Aodlatoll 613l & NR61% 3 ell AR
s cllA B, AR 92 — 95% ellRdeo{l clrc(li Rh D Bl B.
Rh D 9 Lot &y wlsals
(A) Aotl -D WctlAR

RAxw2U
1. Wodl-D WaRlAA (MollsAllEA IgM AL IgM Aat 1gG of B3R,
2. soplc: Al Rh WGEld Aol ANEl A




g (el:-

1. 22 Al Soplcl AGU 2 — 5% cNASAA U¥WoRot tlailell,

2. 2R eY GlBUR W2l seglet, ALl Soplc ol 22 Al ArE AdLLAl,
3. €38 Y GIHIAEL-D oll A Elul GARL,

4. % A &Y WHIAA AWotlolof As Y GRRL.

5.
6
7
8

As M2 112 1000 RPM A Rs Aol Aoglse] 353,

. Rl AuWos 52A wal Aogf Aot
. Aog] &laaletej A sToL ABO RieHoll B % 8.
. M D AdElat 6@t Slatr MR et Lol (CDE / ce) $39.

() A2 d s Felletes oL
RAee ™

1.
2.
3.

Wodl-C, Wodl-c, Wotl-E el odl-e WedlAA (HlollsAA).
claLs 22 AR 2-5% UFWoUol.
ARl WDl A ANl soRN .

Ug -

1.

2@ &Y GAUBUR WREld ua ALl soplc A Aodl-C, Wodl-c, Wodl-E A
Wotl-e oll AU &L,

2. Aud @A & cAHI® A WelARNe A Zlui GRR,
3. B d &Y suHidees] As 2lY AUa soplct A GRRA,

4,
5
6

As M2 112 1000 RPM A Rs Aol Aoglse] 353,

. Rl R-3rUes 53 Aol Ao ElaAalet gl
. d 2 uReuAl ot

slololl D $ellelesu

D Aodlosotoll slololl ARUoe §5cl Sotsiaurse Wodloclle] (Aot 222 gl % Al st

9.

g el:-

1.
2.

Aud @Al 2y GHINLL-D (IgG Aal IgM of A1) of A s 21y GRRA
2 - 5% 22 Acde] As Y GARA ¥ Aotl-D WA 38t 2oLl D Al 222
gala.



6.
7.

37°A A 20 - 30 M2 HI2 Sosr A2 53,

NS a3 Acal 2L cluid Hlal.

AU Y URaleozA 3302 el Ual tlall dal WA-AR(Ss 161 el A Slul
GARL,

As (A2 1121000 RPM A Aoglee] 353,

lRell Rr0es 5 Aol NG ZlA 2ot

udueat:-
ol SotslaRse Aodlocdlol] (Aot 222 (IAT) WBEleL 8lat cll SlotR olell D B.

WDl et- Aoi@d eets Y@z Gur Rh D WEdlae] Auet @dtiad. %l el@dwiui

2lot $3 MBotatef %32 US cl A H2 Sletkal Rh D aldllal oas Aall HIZ URL UALS
audl,

2.3 ABO 9 Ulotu{la
o@ts 9f uloul (Aot uRRall Ae@ ¥ Bul slRad wal Rad o UbiAselle wd

UL el otell, Bof 50U
o 2(satsct vl
o (BAolsc vunl

. 2lsatse vl

1. sRgell-¢ A

N o A~ DN

oets RNl VIEaun

oels ArUce] Msylol

AaAaciol RAxseu wedl Geule soll Y Usllofulctot otell
ollot-3(AQ2 s Aoglsr] (B

A AWoRot sAL AL ASEH SAG AU ASEH CUR.

ot Al gt maal dieL

. sQelse vl

ML AHRAL EET WA B, ual UstRell viHlo] [R50 srcl W2 €€lo{l GUR, [AELat,
2lol 5] Bt SAsl, H/o RSHalet Aol dleilcrelal colcll HUdcll taueotui Al 331 B.
ABO 6as 9 Uult{l3l y vty vl AR 9 WHilQeulzd .

i, 9 uAs vl




UL UstRe{l wia{l Ao 9y WollruuHelR AseM AMLA B, {2 etdl A [As
1 Bt Ao2lollSlBa 5128 (Retdd 9 Wlotuiey slell 1 8. el il W AsiAcl
$2clls ML clolcdl «(1A wpuad B.
1. olasd @y
2. W&l GuRell £€1RA
3. A&le 3o} [@agluicuou e €lA
4, $12 AUARAE A Acl €ETRA
5. 613 slluliH{lotl AoNcltou € €A
6. GllotNR gl elloe €ERA
G3ct
stclotcl @Dl W2 AR HBetloll GHR Yt 55 lrat§ o Ulolseaunl wd B, ul
Wl AH 9 Ylot RAsstell ¢ (& srcuell €2 s31 st B, A AU AsARaA
ollal Gl (1U-30 MAlle w2 ¥°A) Sosg AL glRL AUcll IU SIURUR
sl As sells °A.) A Solsey Aot dollcllal uL drg Uit 53 Asla .

gy u-a —wl
UL A oL el (A5 Aodlooda s12Q B, uL Usto{l vitl A 20| WL B.
Aell 51200 B:
1. ARl B oll U619 W
2. o 3Raua [@isa
3. 6aAs9) UMl ted U2 ool w(Bs Bodlogot
4. AUlRd A vl B Aodload.

G- A wadl B oll Ao1d) WAG3A cltcll astal.

o lles AUell BUAloL a3 oas 9 YlolRYle s3lal.

o Wodl AB WodlA2U Aol Wotl-Al AlsRatoll GuloLel,
o ASAUAeA A S At 2[0S (ol Aotl UL )

Adsorb the three times washed test cells with polyclonal O and B sera
(4°C for 1/, to 1hr)
)
Centrifuge at 3000 rpm for 5 min
)
Discard the supernatant
)




Wash adsorbed cells 6 times with NS and retain the last supernatant
in separate test tube
)
Heat elution done at 56°C for 10 min with equal volume of packed RBCs and
6% BSA
)
Centrifuge at 30009 for 5 min
)
Separate the elute in separate test tube and check in parallel with the last
Supernatant wash using three unspooled A, B and O cells

)

Agglutination with A cells and no reaction with B or O cells suggest

subgroups of A

e Similarly, subgroups of B are detected using O and A polyclonal sera

9 u-3-uvudl

AL WElot & etosmioll AUAMLAALA 512QL B, 3L I UHicls0N &:

1. Wbl oclod [Aodtoll 2clrMl AtlRl — ¥ UEIUA HWAAML, cAlds? RV
N slocllo) [@AaMauna dlslEox [@rglul e UR B,

2. l8(olellogato{l MU ctulRL.

3. 353l Well3ML AsUles Aol GUlloL,

4. 8§ octs ArucuHl dléod Bell.

63

o HuAUMRAL AASU SHAcla 510 B Foll B3 AGUA 6-8 AW sl UL
ad el 4g ad 8. A dof WFHREMAs dAwnell Augdat Aol asta 8.
AU/ Rt 9 WIDlBUR AUR U8 &l dl Aol RrauNee 2(sets sl

o Wodlwol Al Asdlollsl RAUse 52 A HUR RAwee AU Aol Vo AU
Aoglgy 3532,

o A 513l otivllal Aoll U Aecl % dley) Mo ULl GRA (AL AL
galwd 9.)

o WHZlAAot U2 Y ol MU A, Aoglery 3 83 $31 dwn sA. Y Betetal
(B 222 ructoll el ARAIUReNoe AAMY sReUM A B,



iv. 9 u-—4-wul
1. QARG Aot : 3l Yclle] 512QL I Lt ARPUSeU Aodlwat (As2RAA
Ul AUSA So¥5ARUHL T WodlAel B.)
sles Rl AotlellSlosatou €€l
Wodl A; AotlollSlos AA A, AU AB.

$€c(l A aUlcll Al 3H 21U RAse sl wlAAR A No2lollSlA,
Cis - AB.

w N

G @20 &

5t

W(@Ro¢ dlaAgtet

AU Y U dicanl.

o A Soglcd AL,

e DAT a3dlaL.

o [QAu AlRe (USRI A2, R stSUF=UL) o1l GUAL.

sles el Ao 2laAget

1. A3l Aogf Elales Acdof 37°A. - 40°A. A g sLoLAUS ML U],

2. AA A RAye2 Acde] (37°A.) of Q-AUMoL 524,

3. 37°A A e sRdl,

12l elldletl Aogf RRo GURNsd 2latsuell €2 531 st B; %l otgl Ul dl, AU
gl scl (@Dl (DTT) 0.01 M oll Guallol $31 sl (0.01 M DDT of Uy
dley Hutal 15 Mlae 12 37°A. A cles Uss 2 AG).

3. Mol oS YU R Adlootad WA [Alscdl RBASs02

LA G

el GAellscll RBalssee Adlollslo oSl 2ruRAR RAlse 52 B, A 19G
AWSARITU B U 2l gy B3S Wodlaet WDl RBCs oll ollal $3 A3 AU B ua
o €l el dle(lRclloll Lot s?] BotRA 2ot Aot 531 A B. L. Wodl-K (Kell), Wodl-FY,,
-Fyg (Duffy), Wedl - ks, Jkp (Kidd), Wedl-N, -S, -s ol GllSIA.

2.¥ Aol o102 (Aot 222:

UG 1o 2l AAuiLcdl Aodlololoy (Aot 22, A UUH duld, 1e¥U Ui 308
£512) oll[Aosra A Alolot §1631, R MR Aol AGIRYU Gl ARUHUL AY AR LGS
Al stacll 1 adlet $AY &d.

Rgid:-
() AeBlell $12 A SLUEAN 2 WA Y L% o6 (Ao B,




(6ll) Ao?l-§ UotocAl6 (Aot (AHG) RBCs UL ASIAGL e cll AU UL gl 8l

Acll 812 olocloy (Aot RAs2 53 B.

() AHG g Ut A2lell Sl Pell Fe Welot WA RAs2 53 B.
(S1) sl (Aol AcflelE %S RBCs sl AU s1i2leldi AHG HEE 52 B.

AA ¥ A

Table 2.5 : DirectAntiglobulin Test (DAT)

(Used to detect in-vivo sensitization of RBCs)

Diagnosis

Detection

Haemolytic disease of Fetus & Newborn

(HDFN)

Maternal antibodies coating fetal
RBCs

Haemolytic transfusion reaction (HTR)

Recipient antibody coating donor
RBCs

Auto immue Haemolytic anemia (AIHA)

Auto antibodies coating self RBCs

Table 2.6 : Indirect antiglobulin Test (IAT)

(Used to detect in-vivo sensitization of RBCs)

Application

Detection

Compatibility testing

Recipient antibodies with donors cells

Antibody screening

Recipient antibodies with screening cells

Antibody identification

For antibody specificity

Antibody titration

Rh antibody titre

S e B B B

Red cell phenotype

Weak D test, K, Jk, Fy antigens

1. Wool-§ Hol 36 (Aot RA%e2 (AHG)

A UslRell Wodl-§ ol ocdlo (Aot RA ¥ U GUuccH B:

o WEARNRGS AHG RAo2 : AHIA A AUl Aedl-1gG el Aedl-C3d Sl B, uBl
AL, SELA, Wedl — C3b, C4b, A C3d 8 A3 .

o WARURGZS AHG RA%o2 : HIol A SlEURLN AHAA 53 BD. ELcl. Aol IgG, -

IgM, -IgA A cll Su(ARN o2 Nedll 1.

ugld
o 223 wUidre AU A Ul GRRA,




o YESO+ S AGUell 5% U odola] As 2lY GRRA

o 60(0F2 Y e137°A A Solsx A2 5.

o olid AUl 25 AGUA & cAulcl Y L

o AHG RA%oeof As Y s A clesimi GRRA,

o AN ElAaletyll.

o IgG 5125 AU (A5 AG) of As 2lY GAZA Al uRRUalle] MR A
IgG 5125 AUl ANl AHG Hi GRRA 220{l HlcA Al HI2 %33 B.

AHG HI2 Szl AL
1. WBdd 5ol — ORh (D) WGElat Ac{letefa3s Ac.
2. AA3ld soeulld — Orh (D) ANt A

2. Wodl-ol6) (Aot 22211 @ Aol

i vl WEla uReul

o AHG RA%oe GRcll USRS AGUo] Aog] Elaalet
o AlaR Aokley ol

o OJLELOAIAUAR,

o Ot ARUIY AUl RAstef [QARIL.

o Wodl-g HolRURYU Aol Slalld) AHG.

o Arucni Sles 2l-AotlollS10s,

i, ullel aAdldla uRouwAl
o AR AY (oL
e clRloL VR [Aciol 3 wad.
e AHG RA%ce GRRelU [Argmcll.
o oS AT Aol
o Ao 3 uldscst s AA UWoAot,
o Ul-Not 5352,
o UY R o5?] A3l
o WRel oy il Y FAAHG RAxo2.

.U s AAZ] (3 Aoty 222lat (sl A (o)
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Table 2.7 : Choice of blood for Double Volume Exchange Transfusion

Baby’s Blood Mother’s Blood 1% 2"
Group Group choice choice
O O O -
O A O -
O B O -
@) AB @) -
A O O -
A A A @)
A B @) -
A AB A @)
B O O -
B A @) -
B B B @)
B AB B @)
AB O O -
AB A A @)
AB B B @)
AB AB AB A B, O
Rh Positive Rh Negative Rh_ -
Negative
Rh Negative Rh Positive Rh_ -
Negative




Hiclloll ARM AN 5cloll Fotslase 10U 22 (IAC/ ICT) W@ ¥ AHG 523 1L,
Gl SlURU sl AU,

ol Hlclle] 25 HAL AH otgl flat aacll Y Us{luaR otgl 8, dl 5 O Rh Adéla
UsS RBCs LU,

Guallotdl g oats Uil Ald (R a xof &g RSN otél.

SUAE A LALIML UYL AB LALBHL $01 UIRQL HI AU e,

Table 2.8 : Choice of Blood / Blood components

For Packed Red Blood Cells (PRBCs)

Donor
Recipient A B @) AB Rh Positive R .
Negative

A Option-1 Option-2

B Option-1 Option-2

Option-1
@) (the only
option)
AB Option-2 Option-3 Option-4 Option-1 Option-2
Rh Positive Option-1
Rh Negative Option-1*
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Figure 12: Quality control of antisera by time estimaltion
L Rlo:-
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AU,
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Table 2.9: Quality control of ABO reagents

. . Frequency of
Parameter uality requirements
Q yred control
No turbidity, precipitate, particle
Appereance or gel formation by visual Daily
inspection
Clear cut reactions with red cells .
) . . Daily and
e having corresponding antigens .
Specificity . . . with each new
and no reaction with negative lot
control




Table 2.10 : Quality Control of Anti-A, Anti-B and Anti-AB

(Monoclonal antisera) — Frequency of control

Frequency of

Parameter uality requirements
Q yreq control
No turbidity, precipitate, particle or .
Appereance _y P _p . P . Daily
gel formation by visual inspection
Clear cut reactions with red cells . .
Specificit having corresponding antigens and no Daily and with
P y g P g g each new lot

reaction with negative control

Repisity with which it binds to antigen-
Macroscopic agglutination with 50% Daily & with

Avidit ; . .
y red cell suspension using slide test — each new lot
TIME (IN SECONDS)
. No immue haemolysis, Roulea
Reactivity aemolysts, rouleax Each new lot

formation or prozone phenomenon

Undiluted serum should give 3 +
Potency reaction in test tube using 3% RBC Each new lot
suspension at RT

Table 2.11 : Quality Control of Anti-A, Anti-B and Anti-AB

(Monoclonal antisera) — Titre & Intensity

Antisera sng\;;eg?se; ) Avidity time (seconds) | Titre Intensity
Ay 3-4 1:256 ++++
. A 5-6 1:128] ++to+++
Anti =A AL B 5-6 1:64 .
OandB - - -
B 3-4 1:256 +++
Anti - B A B 5-6 1:128 | ++++to ++++
Oand A; - - -
Ay 3-4 1:256 ++++
Anti — AB B 3-4 1:256 ++++
A, 5-6 1:128 +++
4. A2l D

o Wodl D ol UAS atcll clldd ARl Rh W@Elal A Rl Rh Addla Acul
Ao{l RARBREL 1 A[ABE 12 As 52l ASA,



o Aol WReR{l 2t 112 €35 olall AUo] 2l 2ol 54 WA,
o URRUA(l detcl 12 D2l wa ALl SoRleU Y 53T B.

Table 2.12 : Quality Control of anti D

. . Frequency of
Parameter Quality requirements control
Appereance No turbidity, preupltate or Each day
gelling
No Haemolysis, rouleax
Reactivity formation or prozone Each new lot
phenomenon
o Reactions with O p_05|t|v§ (R1r) Each day and
Specificity cells and no reaction with O
. each new lot
negative (rr) cells
Table 2.13 : Avidity, intensity and titre of anti D
Anti D with - . Titre . .
Ry r cells* Avidity | Intensity (Immediate spin) Titre after Incubation
1:128 — 1:256
- +++ | 1:64 - 1:
IgM monoclonal | 5-10 sec 1:64 - 1:128 (at RT)
IgM + 1gG blend 1:128 — 1:256
10-2 +++ | 1:32 - 1:64
monoclonal 0-20 sec 3 6 (at 37°C)

* Negative control with rr cells should be run in parallel
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Table 2.14 : Quality control of anti-human globulin (AHG)
) ) Frequency of
Parameter Quality requirements
control
Appereance | No turbidity, precipitate or gelling Each day
o No Haemolysis, rouleax formation or prozone
Reactivity Each new lot
phenomenon
No agglutination of unsensitized red cells
Agglutination of red cells sensitized with anti D
having 1gG
Specificity each new lot
Agglutination of red cells sensitized with complement
binding Ab
Agglutination of red cells coated with C3d or C3b
but no agglutination with C4 coated cells

o Wodl-1IgG A8l + 1gG R2l-D) Ao{l21EBS O A @IS : 1 : 64) ad
2l alatell As 52U,

o slrucliee Asl(lEl : C3b/ Cc3d 4l s12s wadl sBUAlNee WSl Bodl-Le?
@SS - 1:4) Al Ac{let»s s Acul As 53

7. RAyoe 25 A
o 35 AR AUAAD A Y cSAU-AGY, 6{l- AU ol -AU B.




vlel WDl RalsaAc $AA dcl RRH, welBul, JHAS RS AGY, olloll s
18l ollutell HI2 AU AAS ML (AR clutcd) tlelle(l %32 B.
DCC clole] Y URA2eASEH Y& 8lg M.
2-5% A AWolol — Soalolcl Y H(5aLS.
AAULS 2508 HIR 30 — 40%.
Table 2.15 : Quality Control of reagents red cells

Known red cells Anti - A Anti - B Anti-D
A 4+ Neg -
B Neg 4+ -
O positive Neg Neg 4+
O negative Neg Neg Neg
Parameter Quality requirements Frequency of testing
Appearance | No Haemolysis in supernatant Daily
Reactivity Clear cut reactions with known antisera Daily
8. AN

o UUSal, H(@Aot, S UR, (3R Guallol 53] 25, URd UlHLeA A UASatoll
GUL Al B,
o AAU UL (AR AsIARS) : As ¥ A dutssloll 2515 WUatlalcllHl 3UA B.

Table 2.16 : Quality control of enzymes

) ) Frequency of
Parameter | Quality requirements

testing

Reactivity | No reactivity and haemolysis with inert AB serum Each day

2+ to 3+ agglutination of red cells sensitized with
Potency ) Each lot
weekanti D 1gG type

9. oll[Aet ARM lco] Mot

Table 2.17 : Quality control of bovine serum albumin

) ) Frequency of
Parameter | Quality requirements

testing

Appearance | No precipitation or gelling Each day




No agglutination of unsensitsed red cells Each new lot
No Haemolytic activity Each new lot
Reactivity
No prozone phenomena Each new lot
> 98% Albumin by serum electrophoresis Each new lot
o IgG anti D should give a titre of 32 to 64 with Rir
Specificity Each new lot
red cells

A [Aseu UAE 83

. ABO 6@s 9 Ylotue2, ol Qo] s3] [Qtutet W3 82
(A) 85 flrad o o3l ®.

(B) $5c Ratal of Ulors3dl ®.

(C) i glraa§ e Rl 9 Ylol33l B.

(D) GlR AssA vlolR ol

. 1gM Aol $1s Aol tll 53 W3 B2
(A) 3H 21uAR el asta . (B) slitucllNo? (35 s3lat 28l o8l
(C) Avs RA sl 37°Q. (D) GURLsd oy .

. O Ul dll3ell elefis Slot, s / At 9 WlotHio(l Ao 52 uReun e2lad?
(A) Aol — A - 4+ Wodl — B — 4+, Aol - D — 4+

(B) Aol - A\, Aot - B - 4+, Wodl - D -4,

(C) Aol - A - a3, Aol - B - A\, Aol - D - 4+

(D) Aol — A - 4+, Wodl — B —al, Wodl - D - A

. SloRk YU Bur [@As D atFUlal Alect Rh (D) ateSUloL 2 53 Aot — D AoRlARL
%331 B?

(A) 1gM Hellsclold Aodl - D.

(B) 1gG HlellsCllelct Aot - D.

(C) 1gM + 1gG HlellsClolcd Aol - D.

(D) AssAU Lol WHR ot &l.

. d 2 RVet SlURU (535 o{lA] (3252 52 B Rcua 3:
(A) IgM RAe3loll$103.




(B) 1gG AodleAlslx.
(C) ABO 3¥3lcldl
(D) AUl RAsIoL AodleAlS]R.

. Aodl - A WABARAsM (s sAAA] sl As £R12UL6t 5 W3 B?
(A) Al AGU - 4+, B AGY — a3, O AR — .

(B) A1 A - a3\, B AU — 4+, O AR — .

(C) A1 A - 1+, BAA — a3, O AL — a9,

(D) Al AG - 4+, B AA — a3, O AL — 4+

. 5@ soplet sL2(RaUL Al %33 Wollscllold Aodl-A Aot ARU] 2152 B?
(A)1:128 (B) 1: 256 (C)1l:64 (D)1:32

. Aog Slagtetell 1ol ASAN ofl Aottniell 53f Wl B2

(A) 4 + - A RDLA Al scry

(B) 3+ - 2RA0ls AsAUBes L] HEEIUA ALY USRS SR
(C) 2 + - AU AsUGosclld] MlauH WSS sc

(D) 1+ - 2R(dls AsUBeS L] FNA WSS SAY

. %l R2AsUL A+ve 6dls o8l 8l dl sl [Asedl wrL 8?2
(A) A> B> AB > 0 8&ld ods.

(B) AD B> 0> BUSsSS AR

(C) A O 8ld ocs

(D) A> O UsS s AU

(E) AssU wscllol WHR o1&l



Us20L - 3
2lot 52| Mol 2R RO Soi¥selod (RIsHLL —UR dgel AW)
& UMl
AL AR Al YsWL Y 353 Y sellsell U i AselHlot §2ll:

o 2lo% BotaloAMRUA SosAe (TTIs) oL wLAull ausell.
o TTIs ot o) Ruetatlong(l atsell.




uRua
TTIs HIZ 6clElol $AAC 6@ASa] lolol satsell AciHdl U Guastidl

HEzoll Aotctell e slemscl eald B, AUHA 6Eds Y3 wsclell ollco(l yan
Ml A AsHQ ~URAsel AUsll SuiHA WML Y sl HI2 AR A ue
scl, dnc? clul [@Qotl AaRYcR 5l $0URA ELARNHIY 5 A [Bcllas B.
UM A, RrAuNe2 SlotR 52l WD SotAHl TTI ofl 2ol ugll 208 Sl
8. elctllo{l et €l TTIs ofl 20| el F5l Eeltoll oaisatl e1L UaLsl 52 B
U A A Y Rl staHdl wa Bl dlott GUAHL URRA B,

AsHR-UR At AU:
GAS 2l 5] Bot AcUBNHL ALl HIS S A Aoz Al decll B B 6AS
Gl URclsol 48 A3 B ol cllsiRotiRie{l vieR HRAASE ua WeALlof 5121 el

8. ods slRIURAs ciHi AUl Aoy Al AUHL ALHLA A ol Asll cadl
ala 8:

3.1 2led §?] ol 2le ARl Lo

HISES AUl ARURAARS Sol3s9lel 52 B,

2. %l Riualdls 8l dl, Aol Sos Aalet AHA Ay 69, el cal [AsA A udal
U3l (HBV, HCV) A&l axl uel (HIV).

3. Auoll 3RAR e’ s AF B,

4. Y%MUlotell DNA (HIV, HTLV ¥al CMV) i dMell Uldlell DNA o d8al slesll
AAHL AUoll ‘Ao 2227 531 23 B,

5. 6AS Ual 51 Uloto A AASL A HL WA B Al AARA slAdul RAR &l 23,

6. 6AlS SIUlolo UMl sAUL Al WALBML 5 AcHL HIKE 8.

(1) o{lAstl 2otc [AAY el £20A B B Vo SNOAS Lo $Y BolblA UL D ol AMell
ol el gl URdset L ®:

Sr.No. | Microbial Agent Type | Name

HIV-1, HIV-2, HTLV-1, HHV-6, HHV-8, EBV, HBV,

Virus (Enveloped) o
HCV, HEV, GBV-C, CMV, West Nile Virus

Virus (Non-Enveloped) | HAV, Parvovirus B 19, TTV, enteroviruses




Treponema pallidum (syphilis), Borrelia burgdorferi
3. Bacteria (Endogenous) | (Lyme disease), Brucella melitensis (Brucellosis),

Yersinia enterocolitica.

Staphylococcus  sp., Pseudomonas  fluorescens,

Bacteria (Exogenous- | Salmonella enteritidis, citrobacter freundii, Serratia
4, environmental/ skin .
maccescens, Enterobacter cloacae, Flavobacterium sp.,
xommensals)

Serratia sp., Coxiella burnetti, Rickettsia rickettsii.

Plasmodium sp., Babesia microti, B. divergens,
5 Protozoa o ) .
' Trypansoma cruzi, Leishmania sp., Toxoplasma gondii,

6. Prions Variant Cretzfedlt — Jakob Disease (vCJD)

slcll AL ‘BLAsoe’ AW s3clU B, ‘SASe2” AcE AlssU AHAe{l i€ WY saAAAML ol
AUo{l ulg QB ([(FscAal) of cldlot 53 B. A AR Y US @ B A UL ¥RUA B,

‘DA’ 2oe RUL Y s AHAUL o AU &lelloll YA QA Acll acdlotl ellote] adiet 52
8. HIV Aodloll$], el AU AofoRoll YUR wUIURLA B 565 U o1 B Aoll el s3] 23 B,

‘[Aodl QRS 26t A QRUSH cARlot 52 & w212 AL L st Al Aolollsl3ell YA
oldl ugl (AASE20 Slat B. BLell AHALOU ER12Uol Al AUAG 6&ts AMLeAd: AUl &l
8, UQL HIV A Acdlollsl Wucll HI2 ELISA Bell slcdoll RBo{lol 222 gl clefy 2ltll
AslA AM ot e,

HIV, 30288l B ual 3R2ASEU-C Rall 32clls AW ocAsHl 23 B; el uRllaR ‘slals
3RaR e’ sdauul A B. B slbls 3RAA B Adl culsle] 6As WML AU YAUR
529\

SOU Wos SRAZISU Use, 1¢¥0, MR, YHIQ, MRAML 6cds SlAetell RBo{lalall slctsll
gABALA 2R UM UHLIAA B:

o Wodl - HIV -1 ua 2 AedlollS]R

e Wodl - HCV Aodlell S|,

o 3UASEUB URRU Wodloet (HBs Ag).

o RBEAU HRA AABsA 222.

o NARw VUL,




3.2 & ol 8§12 ol 3 (S aUcR{l cueSu:

HIV R, Ao cdls RNA AU B B WRee gl ulRctset 52 8. A
6AS ol U G5l S FSUHIALCA HA B, 6As el AsalR AW ¥ A Y v
AU U3 B A (sl AU yQllldd 52 8. a3 sASsARS Slre
A DNA Ui As(Add asa @ B. declls Wi Aodlolls dsladl ad @Ay uas
9 WAl Holeleul setell Mol B, [Qanistl 999% ol ay AW W HIV-1 9 UM
SAUER B. HIV - 2 of Relccl Yuucd UBH wul3siotl 22 Y ualltd .
AotlollSloll 2ullel AUs{l A3l Aot AU Slellal e2ld B url Aofl iy @Adlal
gladl oell,

6AS R[IMHL AR YHIQML HIV 8lal WA Aal 6ds $1Ulolo U B 3FURAR
RAR scllHl WA B AR RAR RBuA) 8l B Al Acll WA HIV el cAlseial
R5clElol SAACL 88 WAHL AWSU 8l A3 B, AUl 6ets UlssUoll glod %Y Motall
AU diele, oflot R 5l AsAUNBR €l ay Hlel AW Sl A HIV
Lo M 2lotoll a2l MU 5cll ALEOL 95% cly GLUl Sl B,

HIV et clat auoiiel, HiIvV dl eRd Blset wa / seaal Rlere], 6AS
/510 oto U 2lort 53 Mot sclel A HIV Yt oets ¥ llSlell 5¢ suaAAR SR 2
AsuUloell et B, A tidiell Ay % Aot Qg Hi Bl wua 8.

1. @ol{la1

HIV ol stos?l vl stactt 12 Gullotil Acldl ugll oldell R3{lot cgis
sIA cdUd B:
AAA s HLSA
o Wl HIV-1ua A HIV - 2.
o HIV p24 Acdl¥el (p24 Ag).
Al o SASSARS : HIV RNA.

UL 2 5 Yaal Boj3uslA dal Hot iy ALl asal yHY sl ASA.
Sletall Aol HIV ELISA 2ol GUuallal 53l HIV oll Aedlolldl, AU WA v el
Yallotll AoLedl R4 R ad ugl [Aetot 531 asta dal ue 4k .



HIV p24 Aodloet 222 A HIV 3] sASsARS ArucllEFatet 2:E[oL (HIV NAT)
Bcfl ol cllotdR 25eNA U WRUR [QeSl QR asa uatsl a3 B.

Elclloll 6EALS HIZ UAE $AAAL 22 HIV — 1/ HIV - 2 232 A scl&lel A
@ AseU AAeotllc wa [AR1e B, MM AU LML As ELISA wgall Rud /
AUls 2eeell As Al ASA. RAsdld ¥ SotlSeMae 222 Res NEL sRwUIRA 6aAS
YLz Aeldd HIV e di¥ owal AgA A WdBs Aol
AU A2l GuloL 530 F4l Eal KA. ollot-RAsEcd Y e eets Sodoe3IHl
GualloL 12 Qe A,

3.3 3Ll ‘oll’ S

SN2 - ol AU (HBV) @ULSel cleFRU 9 UsllUe B ual 2 AW
DNA cllgfU B. HBV Hid-Mclloll L 3clle A3 & wal A oS wal o Gl
56 SsAuMLAal HA B, As A el YalleHl WA ¥ A [AcMl wa & Ul A
RS UHL UAg(AU Hlcll HA B. HBV §1R-852 ol w551 Bell 3 5 eUONML
gl e yril yad B, (R%: AABB 2(stset N UE).

SlAHl AUL Al caulsANHL cllefRE DNA AHL A sl 8l 8. 1 ¥,
STl AR YHIRLHL 8ll otll. aHaAsIA (5lAscll) WA et UAAL cAlsA sl A
AUL (cUSEA DNA 6l%R) el HBV A [ot-AUL 8l a3, URd A sletoll Aal
slls AW <A Ae eladdl dAdl. dH HBs Ag WBdd Slaed HBV el
Fellelalloll Hlet uH oLl SR Al A glod gy Bet M2 WUl A o8l

HBV ofl AAA ¥RA B. Fo¥salotall UHA £12Ulet, dUASEU-0{l UFU
RAodlwol (HBs Ag) AU dA2LSElu-0ll 52 Aedl 68l (Aedl - HBC) URA QAU U
AAABse HEL Sacdu dla B, dg Ui, HBV DNA Hlel elldtetl (Sruwllul ikl
AstA B, AH Ocll AUell HBs Ag ANl dutssiRUHL AHLIeA Jld, DNA oll 2R
AuUHRIRA ol Sl B U catMa aldls 8 ad 8. NSl - ol A
Wodlogol 6els Rollol Wodlosel, oets Eolol WoprAHl GUN0LHL Acltl Y vt ISR
8. AMLA A, A HBV DNA oll yaM gulicl uglotl wscllSauui slal 1o & ua
Aotl A BsUl Al B. HBs Ag ol 61%3] slctell ¥ slAs AUl (AZ2A 52 D A A
UM UG AU YL 8l ad. Wlal edlell oels glodgy Mot ARy, Al
£512] 1AVl GUL0L 531 HBs Ag HI2 Sla2s setse] RFo{loL 53 B,



HBV DNA (PCR)
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Figure 13: Appearance of serological markers in HBV infection

1. R3elloL
HBV oll st%3l & ¥ &l A Mutell Mol uglABNHL ol Aetl @3 {0l cgalisloll GUlloL
L B:
o AAABsE HIEA
o 3VaSUB URBU Wodlwat
o 32cls (SUAUL, 3RS u-0{l 512 Vedlells).
o APRA o3 SATSAURS HBV DNA.

3.¥ 02l — Al Al

g2l - Al AU (HCV) A sallcll A 9 usll veA 8§ A A
WAL RNA cllU 8. d Hicdl-Rctott 1 Jca & Ul A 6Ads Bl o lS)-
56 SeuHI Wlal HA B, AscllR sl YclleHl A ¥ A [AcRul «a B Ul A
RS UHL UA5(AU Al HA B el B HBV Setdsotul lal MO B dal %
gullaHi R ®.

slAAHl AUl Al caAlsAHL allgfU AL A sl 8l 8. olal HCV
Wodlogol Ul WedlollSl HRe] REo{loL sletoll A slAs Seotdsalet A Ae €21A B.
dHMIH HCV Acdlael WedlellSl RAsSlel Slad2ledd HCV ol ¥ctlcllell Hlal SluH
LRl A A WA A EA{lset GUldL 12 AUl S o8l

1. EXolla



HCV ofl sle3l a0l stact 12 Ul Aatdl ugldall ol At @o{lol ceaist
sIA U B:
o AAABsA HIEA

e HCV slollsl

e HCV lodloal
o AlPRA o3 5ATSAURS: HCV RNA

HCV WlAAlsl, So¥satet Uletl coteol 30 &l 60 (Baui 2l asia B, g
Wodlool, UlHLoA A, clFeA RNA USE clrcd 2udiilell 0 wal 20 (& clle{l a2 glal
HAL B, AcBlollSl Nel AlA B W USEL vt Wodlosal EulLoll 10 B 40 (A A
el asta ®. sl Yl A oets EFo{lol W HR Aedl HCV Y v AAABsEA
HIER B. %13, HCV Uodloel cd el Sotds2lotoll JULoUML AodlollS] sl g seAsHl
Ad AR A AslA B. HCV Aodloget UIlB, olal 5 Wotlool Bal AY s Aodlogat
— AotlollS] Fectld crllefl caltuidl kA Guatou B, L oy deculs ElHl AAARse
HCV @E3o{loto{l UURSIR Scllol AMLAUL Y UIRCAUHIZ ELHEA SellUl AR B,

3.4 RBAQx:

REAX 2wsAA2 WAL WASAA’ $1200 WA 8. A Hicdl-Qctott 1l
S B Aol A 6AS U WA GllS] 56 AUl HA B, AsAR WSAUUSHL AU
$ AsRal wMaL ARUL cadl s B, WEHIL Axet, (Lesion), A8 (Chancre)
AMeA A Bullcell Qs sl wa B, ol ¥, 2lods Hot 2louBRs
Sot¥salotoll (Brullul Aol g 8l & ad Ui AR 3U Y o ey clleHl
eluct Al B, RABAX [Qatetl o euallMl calus YHIRLML B.

. R3ellaL
RBAUA s3]l 2Nl stactl Guoiul Actdl sl olAstl RB{lol @gais
sIA cdUd B:
o ollot-RUR(ES, ollot-gWAHA HSRL: Aol S] g ([AWS s RAodlogat (reagin).
o WRGS 2WAHA NS,

ocdts @Be(lol M2, WHLA A, GuAoMi Adldl vitd udlael gulax wellsu
SH1o¢] ElA2lol AAR (TPHA) Al WAoAEH 1 lAAU (EIAS) 8. el v



JUlAHA ASlollsl WL st B wa s€l RABAUIA Y sl Acll Seall URl
R5clElotal Bl 513 B.

Aot (Venereal) BRA Rl @ulzedl (VDRL) aa 3Uls vttt Raud(let (RPR)
22U, AlBdRUL ¥ AU Al A Adl AslA AWl sié B, Aull siSA@AMt
AUl [AOSsc Aodlogel (Rudlol) oll AeBlollsly 2l s18 BD; wl Aol SRBell
WALBUL RclRloll AR AR 3R $1RAL ABa AUML WRA Al ald . wL ulewlell
daeaalladl vt udleel sdi Al B Aal Al AU dAlBARHL % AL sl AUkl
udlellett uReuHl N2l 51LHS 8l A3 o8l

3.6 AR AL

NARAL weusdlSad WRUA AdAS2UA 518 A B, Hiolc{lad AU
cdlsalRl Y AR YsA 8: Ulsiellly; Ul @Qausyt; Ul AdRay; wa Ul
Aad. RARAL Ulotcllal Y uvaucd HIEL AollFeAA HW9ell Swel dcuad B, Y
1298l elldl dlal 8di, ARUANLs, VAU My elclHiell el 5o
ot oset Actiefl Bsul AARAUL YAR B. WAL Aoll Yasla £l el
Yellel sA B A ALl AUARA sl gl Elot sl AUAAL seAsHL A HE
Slal 8. ol AU 2uoll +4° A, 3 UL L 1Y (Bt Y Ul AoLe s3] Awcunl
A AR A WALBHL A Sl 6eASHL RAR @ B,

. R3ellaL

nARAL RFe(lol W2 url Ao deAlsl B e @REe(lot ugldell udea(l Eami
AAHLS B ¥ oldl Aoll GU 2R A B, AARA B ¥ o8l A Qe HR2 dauRAcl
YA ol Aotl @e{lol ceuisl st coud ®:
o sl (Sed gl WAUES2q] staurse (3259t

nARale uilawl
NARAULe] RElot MEHREU wecll NSREUS s US A3 D,

@A) HESIRSIAS AU Aui 8l A Udell oets ool adel gt B, A3,

ocdts (Bemell HWSsEAs dw Hlel YHRell ods Sladledell REe{lor 12
Ul otell, 31 3, o9l WyAS2Ue{l dotcl REAL) 5catl WSHA2R €ls 100
sl Y| Sla dl, Wi 53, el AHAUL oets (el Wy ual Y B¥d




8. AH Odl, 25 Acto(l vie VA2 Ul 2uilcl A AsRUE (Bl [Relt sal
HL2 OUES oS § olRuA 8.

(o)) A58 UgAAHL WA AL B:

() AARAL AeBloll Sl Hizett udla.

(o) AAR2AL Redloset HZell Ulaall.

(5) WA ls Neloll@s Wlsse.

NAR AL Aedlogatoll duld 5 ELAML RARULAl dutt Hize{l udiealle{l ugld otoll
% 8. A 51N 812 ARNARGLA UR WHUR A B.

NARAL Aodlowet 222Ul N1Glot WUl AULAA A B ¥ 22FIU U’ A
€l Ao Ay A Wellscllad Aoc(lellSlaell @-512s S B, Aructal Arueul
GRAl ugl AA oy (assay buffer) GRRAHL wA B. 20 Mle ul 2 Rxnee
clAuctHl WA B. §5c Soalcd AoSell eI Fatdlds 22l AT 52 B
el ano(l o€l o€l RAR UL 2NAu 1R 2 Uof M uzet Geulesoll Y Uit
Y ol 5 A,

AL 33 222 ollot-RAsdla & ANl v otgl cul Yl slSunl oes
AU 6AS ULS52U Lo 5] Bot WL ¢llall sl ol

3.9 TTI oll AL SR
ASURL TTIs HR Sotdsalotoll Sl catus A olAo{l auglQul 29 sauul

ANRE
,/
‘ —

Antibody

Marker

_ | Y

Figure 14: Generalized course of Transfusion Transmissible Infections (TTIs)




LG (AL Sl vt B ¥ Aodlolls] e Aol RAQ uodal Y deetdsatotall (QAosl
RARas’ WA B, B £R12llel WedlollSl HIBoll URURAINA ELISA sELU ANl 8l
as .

1. AsHR uRdsel Al AWof B ddld Hlun

5y cAsloil 81U AcuAcl (AR Y watal ©dl Eelol ugl ugl Aelosorioll YAULR
H2o] A cold Huu AL’ B %. A ol Aol SIRQUA ASA B:
1. cElatell [AosSl MRS
2. ARAsccAetofl A61%3
3. AU RelHl (BAL2s ARA[A(AZ]
4. QollRedl ald

25clElotall (AoSl MR aAS:

(Aol MRS A Elctett AUL Uclteott A AR 222 gll AU Wl salau

ol A1l AHANLA B. L U0 €3121el, 3y § REo{loL Wb, caulsal AUl flat ol u,
Al ARUL % AUl cAlsaHl A 2l AsAl el L duol GUAdL $AAAL Ast
22all USIR GUR LR AW 8; AUlHLoAcl: EAHL A Wodl% o 2l tlell AL LA
A ugl o Aodlollsl Buta B, Y Al AUL WAool AL dILE o SASsARS
Altlcll oL YUK ceauis 8, Alst [Bay ugl Aodlogel Aol §12) ot Rudledt dacu
alA A ugl Aodledlsl Eua 8.
@Se{lo ulBa e12u10t Ay WssA AU AL slecll 12 AUatl As ALl aAy HibAoll
GuaoL U A3 B. octs @l 12 @Qsuwdct Qau udlewl R B:

o WAool B AU Ao Yol 12f ol RrWooA AU 52 B.

o Wodl Ao B AL Ao gl UEL ALA B el A AYoeoll sl%3all (AT 52 BD.

o AUl AAcoll ) GASSARS (RNA / DNA).

Table 3.2 : TTIS with various methods of detection

) Screening
Virus Assay Comments
marker*

e Essential for effective HIV screening;
screening for HIV antibody is
recommended as minimum standard

) for blood safety

Anti HIV 1& 2 Immunoassay e Currently the most efficacious assays

HIV are combination  antigen-antibody
assays

e Specific detection of antibodies to both
HIV-1 & HIV-2 is essential.

HIV p24 antigen Immunoassay e First serological marker of HIV
infection.




A valuable target for donation
screening although viral antigen is
neutralized byantibody

Screening for HIV antigen only is not
appropriate as levels fall as specific
antibody levels rise

HIV antigen may be detected at the
same time or very soon after first
detection of RNA

Currently the most sensitive HIV
serological assays combine detection of
both antigen (p24 antigen) and
antibody (anti — HIV-1 & -2). Theses
assyas are considered to be the most
effective for the serologicl screening of
donations.

HIV
RNA

Nucliec Acid
Amplification

technology

First circulating marker of HIV
infection but the window between the
detection of HIV RNA and HIV p24
antigen may be short

Screening for HIV RNA has been
implemented in a number of countries
Value of RNA screening is relarted to
serological screening performed and
incidence of infection in donors
Evaluate increased safety vs costs and
logistics

Hepatitis B

HBsAg

Immunoassay

First serological marker of HBV
infection

Significiant quantities of HBsAg
produced and released into
circulation, the majority not associated
with viral nucleic acid

Essential for effective HBV screening;
screening for HBsAg recommended as
minimum standard for blood safety

Anti-
HBc

Immunoassay

Used as an additional in some
countries to identify  resolving
infections when HBsAg has declined
below detectable levels but HBV DNA
may still be present.

May be the only circulating marker of
infection at that point

Assays may lack specificity and
specific confirmation is not available
Anti-HBs levels should be determined
for all anti-HBC reactive donations to
identify resolved infections

Accepted in many countries that
donations that are both anti-HBC
reactive and have an anti-HBs level is
above 100 mIU / ml are suitable for
clinical use

HBV
DNA

Nucleic acid
amplification

technology

First circulating marker of HBV
infection, but with limited usefulness
in blood screening unless individual
donation testing is performed

Virus is generally low-titre and the
window between the detection of HBV
DNA and HBsAg is generally very




short

Hepatitis C

Anti-
HCV

Immunoassay

Currently the most commonly used
serological marker of HCV infection
Appears in response to infection, but
window period from first appearance
of virul RNA may be relatively long
Screening for HCV  antibody
recommended as minimum standard
for blood safety

HCV

antigen

Immunoassay

First serological marker of HCV
infection

A valuable target for donation
screening although viral antigen is
neutralized by antibody

Screening for HCV antigen only is not
appropriate as levels fall as specific
antibody levels rise

HCV antigen may be detected at the
same time or very soon after first
detection of HCV RNA

Very limited assay availability

The most sensitive HCV serological
assays combine detection of both
antigen and antibody. Theses assays
are considered to be the most effective
for the serological screening of
donations although currently only a
limited number of assays are
commercially available

HCV
RNA

Nucleic acid

amplification

First circulating marker of HCV
infection but the window between the
detection of HCV RNA and HCV
antigen may be short

Screening for HCV RNA has been
implemented in a number of countries,
primarily for the safety of plasma for
fractionation.

Value of RNA screening is realted to
serological screening performed and
incidence of infection in donors
Evaluate increased safety versus costs
& logistics

Syphilis

Antibody to
Treponema

pallidum

Particle
agglutination
(TPHA)

First specific serological marker of
syphilis infection

Essential  for  effective  syphilis
screening for specific treponemal
antibody recommended as minimum
standard for blood safety

Antibody to
lipoidal antigen

(reagin)

RPR

First serological marker of syphilis
infection

Do not detect syphilis specific antibody
Lack sensitivity and specificity

U WHO s Noz “Rellol aABs octs H2 alodsey et lURRUA

Sl g5o” ISHD A, 2090.

3.¢ U3laell (Assay) ol Usll:




Al AR ELASRA €Lt 6AS @o{lotHl GUalloL scl {2 (A yusRell
udleel [@Qsatalattdl acall B, AtHie 3, AU Aoeell Wodlellsln, Wodloat
Ul o SATS ARS Wtclioll Uleloll 2Uatl saMl wicl B, oA 3, Aun
WREA(QRAML Ad uilael ol tAUdl Sldl ol U YRS Ulatele(l Haledl 8l
8 Ro{l udlaelell ualeo(l sl duma anesclell ua (AALRUHL Aclle(l %32 B.

o@ts EFo{loL 112 GO Qe vt cll ulateloll 4 vLusi:

WA H 12 AIAARB(EIAS).
UL Elaalet(HA) ULElse Aogf Elaatet (PA) AR,
MW / Rt Rlota-y 333 RMAs 22).

UL MRl oY sASsARS WrUAlE3 20t 2500AY (NAT) AU -
3Ry MAoe 12] ARNAB(CLIAS) ol UQL GUA0L U € B
ocdls Ryo{lotatl Aeelnl, AAeallddl v [QRRAL Ay (Bud U Gulate(l
URCAC Bl Hoccloll ULl caRlell JMUR, UASs TTI HIZ Ulaell ustrell
uRleo(lul aat2lox Y i soto(l3R @ 8.

. WM [AsSs 812 dlA0lee WA (ELISA)

TTIs HIRZ Slads setsoll EFo{lol W2 AeBEH S12] QAU Alell aY AHLA A

GUlotHl Adldl udlael B, ELISAs tRll oltl AUl @3o{lol |12 AU B Aal
QR Atlloll 9 wclloll vlaaAsAl @ B. L oltl Ul saul Al Histasel gLl
Ul dAl AANZs AA VARG R sll sl YRl A B, Aodluet wadl
Wodlollslal SHMUAALSS scll MR ELISAs el el A@As 3B ©AA B, A
Ad auRpndLAAs 3(Bx B:

WAL {ot HIESSAC UL CL03 Wl UESSAU.

WAt 3 oA HIlRuAA URF.

WS- uldlsct

LS Aot ¥ ollef 2l A Al A1o{l I — Wi 53, Areol ll2UHL AuRAU B,

ELISA oll USRl: (Sosa252 ELISA(EL.A.3rd generation HCV, Redl HBc ELISA).

UL YUsLRell ELISA Wl AedlllSlal 2U s2cll HI2 AUAS 393 Aodlogetoll GUAL 52 B,
WatlollS], WeBLTU 5l A2 s ol & Mot 2 6] (Aot (AHG) oll Guallol s3la 2ul
B % ol Aol WA WSIAL 52 B AR A Aol el AJAHL 0L GLEEA U] 5120 6lal B,



(5L 121&lal ELISA (EL.d. 3ol HBc ELISA, RBAY, adR):

A@As ¥ Aodlogotull 222 VU (Aodl 6llS]) WA WU Slo2) A2 GRUHL A
8. ool ALlollsly (As-2e AIUAML A As-WBETU SlowyAeu) WAs 3%
WAodlawel M2 UUl 52 B. Addla RUsAdt WelkdUL 21 secid B; WDBla
RAsatctul 201 cecldl otell. Slowy e Aol 6llSlof Slodtot oot A & ¥ 22 6ll$lof
ML WY yHgl A clidoll Wil W YD 5 A sloag A2s Adlollsla wed
Wodlogotal S| AN B.

Wotlollsl 51UR ELISA (L. HIV ELISA):

Acd (wells) of 51101 AUAS 23 Aol § Hot 0cllo (Aotell sReUMl WA B. 22 AN
WotlollSl GRRAUHL WA B, FosgAe sl ugl dlaunl WA . A WR(Gs
WAL Slow NS Wotlxatal LU Aodlolldl ol steal M2 GRuul 2w B,
20t gellofl B WREld AA s2ctoll AEA AU D,

Aos(AA ELISA (ELc. A% Sl HIV, HBs Ag assays):

AE@As 323 Wodlogol — 222 WoRlollS] — Slo»2f ALS Wodlosetl G2 (¥ HIV ELISA
Ui wgal A@As ¥ Aodlelldl - 22 Wodlogel — 5o A2s Aodlellsl e (B HBs
Ag HI2) 88 ad. yua stauel adl ol Acl RVRBRE & 3u 3 sledt WBRBElcasell Avaul
audl s B,

uElset Aog] Ela et AAR

Wélsel Aoy dlaalet AAR 22 VUAML Aof 57 sLUIRoed] VRS Aol
ual Ao2lollsll s12s Ulsctoil Aog dlaalet alrl AedlellSl 3 Bodlogotoll sl
AR B. Aog] ElaAet AAB, Y v WotlellS] AAR, (ALt Ul AZSU Bell 3 AU
(BH1¢ ElA2le) Sot2 uldlset Alec ARllots ULElscoll GUalol 52 8. Seté Wlscioll
UL GuAoLel sl RAsIL s Aodloyodt AR ool AR RAsE ] uetsasl
SLAEL Al B. $H1Y SlAotua WElsA Bog] ElA 2ot AANBell Uldloll Raidl Aul
8 — ugl Wlsct ol A auRial 63 PA AARel RUAU Aololl sl el @ d
YHIQLHL GuAloL .

PA AARUL cglAe uoleioll A1l Ul otell wa At SEAUNe{l %32 otell
Hiotel A UAA ugldul A ot A aiucuui 2 B, uRguwallei Rslot 3 cUisaGUR



ULUR AW B Ual 222 Racaall 818 staHl 288 Avictul vtadl ol vuat udlawel
1A2ARK AU SlAAU A 6ets clliall a2l WSl Aol Al dla Acl oets GlsUatl
(Bl xRl URRAAUL Alesl@s 2l BuUCllo] Ul AR A0 U U B,

»sUl / RQuruc Roid—3 BAAR RAS 2 ™)

¢ C0 oll ELASIHL [AsALUAAL 2 AV ELISA B2l % AlssA &lelloll Y el Uil
8. 2xdlat 30 (el ugl AW yHA A B, AH i, Aell UL 51RA 2(s=tsc
(Al UM U UL B.

BsUl / Ruuc Role-g 2 AAA WU, cAladld, Brlldcd AAB dHAA 3,
Aullell A sk GUaAlal sAA B Aol Ul 518 otivicltil A B, L oltll AAR el Y€l
WRoR AcUHL URAeL HRAA B, U WS 22U, 612 o5l N2LAUSloll 3U GUR BUUR AN
8 BuUl GRRAl UA Sorté WIUHL olA Yz a2 B wa wouGel FrNAcusxss
RAwced AA RAse 52 B. 3y 5 (3BAML AU ARYU, WALIHL AUl SlAGAS Ul
&g 2. slgurl WREld RAsaet By U 6ur 2ug ¥ udl (cldl) 33 uua 8.
el ALdLoll AABHL So2lc Sle § AoSell UHLAL AL B B Wi 22 Rz Rl uil
€35 sl Bauguetl uRewlal AlA3e sl dUAA B, A ARl AdLHL Qe d
sclMl wA B:

o NGl ANS WU 1 LA,
o 1oll(3cRa0 NYUS.

o 13 allslRclousgl

o Uilsa-Aog et A

U AWUs 222 Sz, Slullsu 88 A3 B BUL WAodlwalal stust Bl [(SauegSusil
Elcll AA Ascumi A & B. AW s 2 RArua-g-y 2 Sz uul Y JAUScUHT w1
& PUl 222 (Bauuil vituctdl Al Rcu 818 auiRlell Ralwsezusll %32 aldl «tell. A
tullcdl Al ciacHl A B Al MERAAHL ¥ wRA sdll@2Zla uRew 2udl ¢ B.
UReUHle] RSToL Y caisel GUR WURA & A Y (i 3eell S8 stadl uRauwdl el
st ot&l.

o{lAotl SHAHL 6l ELISA 3ol s AARell clettctelloll o cottsatul el 8:



Table 3.3 : Comparison of ELISA with Rapid Assay
Characteristic ELISA Rapid Assay
Sample Serum, Plasma Serum, Plasma, Whole
Blood
Testing Batch Individual
Time required >2 hours <30 min
Infrastructure SpeCIaL:ISEd set Minimal
Subj_ec_tlve Minimal Inter reader variability
variation
Quality Control Possible Difficult to perform

Specificity

Better than

rapid

Lower than ELISA

3.¢ WAAR( udeoll:

Qe AA{l udedl sl ARE(El ua AVRGBREAA wdlz3u
YRanle(l Qe s2ctell B. 6cds Sladletotl @e{lol 112 AA AseH AR uA

AR>S dlal ASA,

Ao 121 (13 A WA AL WBElcosell @Lole] HIULSHL 52 B):

o ALUAoLL ollollHl ollotl eaulHl URL AA / RA%e2 L stacttell &L,

o WEEla (Bl (sle A dlease(l A2s13)) 2icllell 2224l aticll.

o MM AUIRAlA 2l stacltoll RA{ Al
AUolclHl 22 Ry RUsAla 6 Aol vid?l u2 udie sAAC (B2 wid

Aol lell %33 B. stetauMl ol st WBElal Aruct 2l stacitoll AA 211 A s

Ul 8.

A RGBRZ (W3 A ARNuURA AL AN el ellole] HIUISeL 52 B):

o AN/ RANYo2 AA WSIAA flet RAsE o] urug.

o HIH ANl uil AlA (818 Sledt WD cos Vel 5l o1&l) 2N cutcltofl 2220{l &L,

SENSITIVITY | Detects infected Individuals

True Positives

x 100

True Positivies + False Negatives

SPECIFICITY | Detects uninfected individuals

True negatives

x 100

True Negatives + False Positives




(ot AL calsaui 222 R allot-Rulsdla A Aol vt 12 urle sAAC
(Beul s18 RARBRAL 8l ASA.

s AAR GUAL 6ets Ro(lol HIZ UHLeA A Rl sReML AlclAl
o2l 31 3 Aulle{l AL Auletl LUl cleslAds v BsUL 2301 MR scul
ULl B, Nof WA g Botsuell Ul ol AARB sle YRcHL WA B; dell ulRgual L%
HRAUR culell ASA v staAHl 25§23 wal ALIALA vela B, wal uROUR,
AcllRe3Bul Aol Haull2d Guallol Sl ASA BUl g-Y e (through-put) BEane(l
8lE 8l B. wdle] sets WY AsAd U dlaa cld ¥ ciesi@s 2R-oetsoll w32
Ul Y s2lsdloll RA dlest@ds Wsse aucl Ud AR Asllredla RS
Sl 2lodo] E3ol sRclloll 32 US Al AHA Ll AR AL U U3 AU B,

3.40 oS Eo{lol VA

SARs oase] R¥o{lol A odds daul ods s1llologUe] sAReelSel Al
Hoccoll UlBAR U d 52 B B odls YLl Acidd &alell widdl uR sl
tRclle(l 28 8. Eo{lol uRRWA AUR ARAA BAlsA Gullal 12 2l sl
Al dl doll [Asted 531 2l ASU. WclElot AUA Al WAL 6AHAS UL
TTIs MR AcllRe? REe{lol 5¢ WA, A REe(lol ulsal g2let, dHIN 6AS
AU, Slal2led WA s1UlotoUoll WL Bllow 1R A19U Aol cdlLsall SN, BTS
HU A URRUHA Rl Slalaled wal Sletdl A lsclell ol ugldal 8l
AU B Slot 6t Elot sell AUA RUR Slotdoll 6§ Y ol: Aot 53] AL,
Al UglQall A oltetcdoll tdl 52 ¥ wRgUBRIHL UASs Slalel AU UlsaclHl
LA B U A ¢ AlAUesIA B R [(lot-UAM d Y B2 glort 5] Bot Ul URYA B.

A AR sAAE s02lcd

€235 AAo{l LA sl AallHi AL AstULRA LAl HIR 22 Aol Halel
Yool AseH AsASYL st 52 B YL A oA Aol 251l uR Vel 531 ad. A
A€o 52 B:
o 2 HUIAD.
o Aoll Hidoll i ARAl Y Ascuni el .
o Qoll HIZell MM 222 UReuHl [Qauuela 8.



UAs A £12Ulol 6l URclloll sAUA] soRled HIZoll ulcl2ds 53Ut oA
Y ol

€35 2e2-RatHl (sl cll Ul HicAcll HZoll URADRBNA HaletHl uRwl y A wd
Acll sogledioll As AY QR AHLA U B,
2% SotueHl (AT $AAA Sotse Aot 2lSH, RA%Yo2 Slodoldlot, STUIUR I%o] 555
o] UL S,
(32l Aoll Aes-clless Y RAGUANL $3A.
ol Ay A AU SoRlc 2elsed HATEHL ol Sl dl 222 WMLA B,

S0\ CRL Soplciloll A UsL2 B,
o Soeoldl /(82 seplet
o AUsU2olA SoplcU

Soeold / (52 slt:
ol Bl wa Al el (52 A soplcioll A2 Y RAULS LML A A B
ASUUL QLA AL o GuALaL Ul SESA,
loltel (3201l &S HRA ototLs 2L sl otell.

A sU oA SRl
A o, c_AURS 3Q, seple Ueled dil Actd e Ao2AH1Yl Al

ASLA B WA A ArUHL BAsld / ollot — RAsEcd 6ets AouHiYl daur sdl asia
.

SoplcRlL — A2oll olslRYl UHLA Al B,

WEEla Aruct - Al§R Aol Wl wal AN S,
Aoll AU QAU % GUAIL Ll %15,
A ottal, AAe{l stH(RHL Sl UL oltettHl otto{l vl 20l 23 B.

SololGU AsU2olA Sopledl dAlR sl HiZell Ylalsla:




slelgfe’ RRA RAsdla ARM / WellpHL UAE 83,

l
Aot (32 WA Arucs] Yot:2:210L 3.

)
56°A. A 30 Ml Y e ot AsdlAe Auct

\)

AU Al HI2 Wl REe{lstes s *

l
A ollot RAsEl e M WA RRAA soclloL SIS Ao slotlal,

l
R relldauul AL el el Acul g€l o€l aaUA A1UEo] 22 R0t 53U,

l
soglcdloll OD A Uollual £35 SIS AstotlZrellde Aructo(l ot 5 ua (32

A Y AUSIAGL Sogletal wtR se-lgo{l o1glctl s, ELISA Ratio (ER) «ll

QLA 52 B ALUA OD / 82 3ll$ OD 3% aalalmi qa .
l
1.5_2 clRAsll ER A Aall SIS Aot clld] AU ULE 53 31 L 6ll§R clefat
RAsela B.

\)

GUR URE 5RAAC SIS Astoll AsUAA Soglcd AlASl2U AR 53U,

l
-20°0. A As il Y Ylaioel asia 8.

l
AscWd thnwed SR 2-8°A. A A s wscllSauL Y Lllaiogl asia .

\)




22 R uoll Hicclloll WLd3 sRcll €35 el U2 AsUAA SoRlL Y scll

A5, + 2 SD clill AsUolA SoRlA WA 222 Hlo B.

1 2 |3 |4 |5 |s |7 8 9 10 11 12

A | BLANK

B NC

C NC

D PC

E PC

F PC

G s1

H S2

o 10 x R¥E@3¥2tot A3 2ot clotlcl (0.25 M Caclz, 6H,055g sl 0.08 MMgc 126H,0,
16g @ 100ml (3R2es clleHL (Slecs).

o 20@e Y el15 WBs YR 121°C A AAlsAc 5.

o R3AlE3aet AR otoll 1.5 ml oL 6 soll As Y [(A2/ 250 mI Lell3Hl GARL,

o 30-60 A2 Y L137°C. A Sotsy A2 5.

o 4°C A Al At ¥ EL.

o 2002 Y e1500 r.p.m. A Aoglsr] B3,

o AHA AALEscll A 53 Al HIV Aotloll Sl 12 22 53,

o AN (A GUALoL HIR o] §Aotlotl AAS2UHL AV,

ELISA 2oL

1. 2%t 30 MA@ Y I RAwczua Awreuidl s1dl Al ctacua Qe s3lal (3l aa
ol A {la Ll R U Msu 53A.

2. 2L Y AU 3H 21URUML A L,

3. 2% 2Y GlRsHL 22 sclloll Sl A A UBcll SHHL AHIM 22 Sclloll AIUCHA SHAR
SER

4. 2w gy olrso(l WA WA ¥ 8l

5. abflenl AoglA 52A wal W2 dscll

6. ELISA 22[ol HI2 (32 oré unldl 3y Ucllofulctot $3A.

s2 g O.D. AR Ss o deu &:




B oAlolod AR Boj A eat:

s2 Bl gl o{lAeotl A3ucH ollot-RA sl ol B.

s2 Bl goll B2l 8lal A el A3BMLAHL RAs el deua .

se gl GURell RAsdla ot ®.

52 g A ol soll AU 10% s2 W g (1A (3 Alot).
A Aot RAczuctol Aruey Ul Rulsdla owua 8.

2ol Hicdl (AASE):

o 6QS (% GUAL 5AA 8l Al ofl HicAdl A5 $A Ual ($2ell Us Soué YHIA ANl

dal WDEld seplet Aollolod Ay As 3.

o AUARIRU GRLHR AHAMA A US AL Soplclo{l Ao olodt AR AW,

A w b P

ofl U Soé Y wol e, URAURRLA 3of 3U AL A gl dl, 2ol WMo QLA
Bl AHY 22 31l sl uRdl.,
ELISA 22loui y 9¥cll g2 scll: (uet g Elo):

ASEH AUl Slell Ol Bl SoPoj Blof QU scll Ol UL Ul vl 22 et
sitstaol o{lad ®. decls (Brullul detl siRell ulldl Sl & UL w2 UL AX 8ld

afl. Y Bell g2 scll We@ 2wt 3U Blrgc oAl A otssl sal MR Acuul WA
WAl

2 6L 9] lotHI2 ALMLoA A (@otu:

Feclls Ao AHRARN / Wl Hiell alolelR R
ARt [Ars (Lysed) sets, @AM, (20290, dleyy HAY Rd]
SARSEA / glod3alol: W1 oli / 1D olotR /Wl URRUH 2l U UL, Qud, iR,
(32 doitll: Slowey e wRAel ud), W w2ARY, Soe-cle 351 AR,
AolReIul 32811 Y€l (B2, el SoP, Y€l 26atsa clA; Bicl IRSIA SELU Soe2-
AcllRe3| U Sogl-AcllRedL & ad. agl, uRRuill Yot: Ul s3] astal oigl e sl
vaidela URRAM: Gy diumist, g @18
A UNoeoll UHARAL ELISA RS2, dlaR, QU2 3(Adad, Asxwreq] 3(AQU,
AR,
2lstset vl AeR 813, SoP of o] UR0Latel flg; ATl ¢f &t adlles(l moaell

48 o8l 8.
oll§R Aol RAseR/ ) Nlot (RAse.



. sAAUAL] soRletell AHE oAl

seclls Al AHRARNAL o Hi2o{l uglQA:

. 22 el $R6lR WA YASlA Ry 52 ugldui 3281 ¥ aetst (@AW dAewny dsAslol
$d.

. s1UWotoeo{l AsuUWAI dAlw A cwd As sl

. ddd BDse AAMeA Aol Bof altHl el B ¥ olgl doll ustuRll sA. (€L
2L Ul 21U A,

. A2y, w@zdlllol v RSloL R, adlR, uslaus Ulall 2092 A st 52 B ¥ oldl
Aoll Wil $A. ALl Aototodt Aol Aol R sl upgAU B ¥ otgl Aoll
SRR

. e Rsell dadou As 5.

. AUzusll 3@AQaetoll du 5. %1 AA (Assay) 10 ml FARNA Ui wa AA2 9ml
BlAdR 52 A Asttell 109% ¢ AlULA B Aol soplct cllstdl HaAlellloll 6lelR ULscllell
Y clisREl Gletl Ug A3 B, Asen AssA URR 12 MU2Uq] Ao 3(AQ et 33l
8,

. [BRees lzRell o et ustAl.

. RAwozU gRA daul oell A A2 A daiR 53 2R sAAU B ¥ o8l Aof A0l 53U,
$2clls Al URRAAM Ul B BHL 222 RreHe{l vieell dalRloll Bullal AHRARAA
[A€al 531 23 B. etvctxlul ol Ao{l sl cdl wulAre &:

R) wAR o2 oAU “AAl g colefe” Tullall AU AR A “AW3I%” gwlad dl d
Al (E 52 B 3 2e1AU ERA B vl WA U AAA B Aal ALl Gulol ues a3
algl.

(6ll) oAl Aog] dlA 2t AAUL RAAo2 “PoflFer A Ul “FRA WlseU” scts ¥
(EABAGU 2wzt — Al A RAAo2 R A sl Slall ¥ WRLe UL AAEL Sl ASA. Hlal
oLl UE SotuéU (5eoll vie M RANc U Bullcle] cAdotscll &l B U A
AQ ard@s Butcoll AAER A Buitel WA AuUME selloll Widl y Aud .



Qe AA yHRARA: declls Gels0N Aol Aol AetQd B3l

1. ELISA Hioll dHid Acal €35 UL (SIR)UL 85 201 &l B. ll cld] sl dl Sloy e
WRLA 8l s otel s 8la AUl Auge HRsL Ud Sl § ugl dlark WedAH &l
wiHle] st 2Ll A o dleuiedl ol (3eoll gl s:¢ll.

2. W@e tulldl qAd oK. did B, eld QAU A [QlQu sad sa B, uq
AWsgglelMe: g2l B. - cotetol AsU{l ELISA A 24 dll sllold [32s2etui ual /
Ul W glelMee{l g0 Aadon / ELISA Rsul s2ls ¢ AalsRQ 8. Aacon
Y tRlual ugdl aiAl

3. AdZld seplct U weiU(@ld Band UAQA B. AR el ANANA ASA R0t
clol L Y tlaal taua B, o A/ wi{lal Yl steal we olly (32 / dle sloiruill
WSAUL Acll % Sogled A ANl sopled dd Ualdo] Yotncldot s,

22 uRRuHlH 328

SI. No.

Errors

Resolution

Insufficient  volume  for
repeating the test in case of

reactive results.

Collect 3-5 ml of blood depending upon the
objective of testing and strategy of testing.

Haemolysis can cause false
positive or false negative
ELISA

background noise on spot

result in and

test.

Repeat sample. In case it is not possible, record
“sample haemolysed” in the result.

Lipaemia causes pipetting
error, otherwise it causes no

error in the test result.

Buy widebore pipettes and pipette tips. Record

“sample lipaemic” in the result.

Bacterial contamination
breakdowns antibody and
will affect the borderline

reactive result.

Refrigerate the sample for short storage (one
week), store at -200 C for long storage (>one
week).

Frozen /thawed sample. This
may affect the borderline

Avoid freeze thawing as far as possible till the test
is perfomed.




positive samples

All aliquots should be labeled. A uniform method

of storing samples/aliquots should be followed in

6. Aliquoting errors the laboratory. Organize the speciemen in racks
and leave a tube space empty between aliquots
made from different specimens.

Table 3.5 : clerical errors
SI. No. Errors Resolution
Logging in specimen : may be | Set up the log book/record properly; collect
1. mixing in names, wrong history, | second sample from the same patient and
wrong number etc. perform testing.
Result print out the well | Transcribe the result from the print out sheet
number on worksheet and the | to the worksheet carefully. Repeat the test.
2 print out not matched properly
(transcription error).
Lipaemia causes pipetting error, | Supervisory review/vigilance of results by a

3. otherwise it causes no error in the | second person will correct the eroor.

test result.
Reporting to the wrong person or | Report result to the correct person after post
result communicated without | test counseling and maintaining the

4 post test counselingand | confidentiality. Reporting should be as per

confidentiality. the “National HIV Testing Policy”.
Table 3.6 : Kit Dependent errors
SI. No. Errors Resolution
1. Used after expiration date. Use before expiration date.
o Use reagent for the kits for which they
Mixing of reagents from different
2 . are made. Do not mix reagents from
' kits/lot numbers
different.
Performance characteristics
3. (sensitivity, specificity and delta | Do not use unsatisfactory Kkits.

values) not satisfactory.

Deterioration/contamination of one or

Do not use contaminated deteriorated




more component or reagents of the

kit. (faulty transport/storage).

(control values different from those

mentioned in package insert) Kits.
Storage at the optimal temperatures and
maintain cold chain during transport of

kits.

Intra-lot and inter-lot variation in kit

Random monitoring of performance

5. performance due to faulty | characteristics of the kits to ensure the
manufacturing quality.
Table 3.7 : Technologist dependent errors
SI. No. Errors Resolution
Carefully calculate the volumes of all componensts
required for the test and perform dilutions of
1. Dilutional errors . .
reostituted components accordingly to get the
desired volumes.
Scratching  the  coated | Do not touch the plate well while adding the
2 antigen from the well. sample.
Inconsistent technique for
the test and controls | Treat each sample as well as controls in exclty the
3 particularly quality control | same way.
samples.
Mixing reagents  from | Use reagents for the kits for which they are
4 different lots of kits. prepared for use. Do not mix reagents.
The worksheets should be meticulously prepared
indicating which specimen goes into which well.
5. Mixing of samples ) )
The internalquality control samples should be
randomnly placed for each run.
6. Do not follow the SOP Each step of SOPmust be diligently followed.
Wrong pipetting due to | Supervision, vigilance and training for accurate
’ carefulness. pipetting.
Table 3.8 : Equipment based errors
SI. No. Errors Resolution

Use of inappropriate pipette

Use appropriate volume pipette tips to deliver




tips

accurate volumes.

Equipment nort maintained

Maintain and calibrate the equipments as per the

2 as per requirement. requirement (Refer to chapter on equipment
maintenance and calibration).
Washer not working | The washer should be placed under annual
3 satisfactorily. maintenance control for optimal working.
Use of wrong U.V. filters Use the U.V. filters for reading results as per the
4 directions in package insert.
Improper reader ELISA reader must be placed under maintenance
5.
for accurate results.
Refrigerator/deep freeze not | Calibrate temperature to ensure that right
6. working to optimum level. temperatures are maintained in refrigerator/deep
freeze.
Table 3.9 : environement dependent errors
Sl. No. Errors Resolution
High and low temperature can affect | Calibration of incubators to maintain the
L the enzyme reaction and the result right temperatures is very important.
) Maintain humidity so that the plates do
2 Drying of plates
' not dry.
Table 3.10 : Non repeatable / Non — results
Sl. No. Causes Resolution
1. Mislabeling of specimen Test 2" sample collected from the same patient.
) ) ) Parallel testing of the sample with stored sample.
2. Specimen deterioration )
Repeat testing.
3. Borderline reactors. Follow up and repeat testing.
Carelessness of the] ) .
4 ) Vigilance in the laboratory. Training of personnel.
' technologist
SOP not changed with the | Review SOP and change if required particularly if
5.

change in Kit.

new type of kits are purchased.
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Table 4.1 : Modes of exposure to blood borne pathogens in the laboratory

Procedure HCW at Risk Source/Modes of Transmission
) Laboratory technical * Needle stlck_lnjury .
Collection of blood _ e Broken Specimen container
staff / phlebotomist e Blood contamination of hand with skin
lesion / breach
Laboratory Technician | ¢ Contaminated exterior of the container /
Transfer of | phlebotomist and requisition SI'_p
_ e Broken container
Specimen support  staff and | e Spill/ splash of specimen
transport worker
e Puncture of skin
e Contamination of skin / mucous
. . membrane from contaminated work
Processing of | Laboratory Technical embrane from co ed wo
surface
specimen Staff e Spills / splashes of specimen
e Broken specimen container
e Faulty techniques
e Perforated gloves
Cleaning / | Laboratory support | ¢ Puncture of skin
Washing staff o Contalr_nlnatlon of skin from
contaminated glass ware




e Spills/ splashes
e Contaminated work surface

Disposal of Waste
specimen
transport /

N staff
Mailing

Laboratory support

e Contact with infectious waste specially
sharps, broken containers

staff, transport, postal | ® Leaking container or packaging.
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Available chlorine
concentaration (labeled on
bottle)

0.1% for general purpose and

wiping working area

1% for spillahe

) _ . 25 ml sodium
Sodium hypochlorite 2.5 ml sodium _
) ] hypochlorite hypochlorite + 75 ml
(available chlorine 4%) +97.5 ml water
water
) _ 20 ml sodium
Sodium hypochlorite 2.0 ml sodium hypochlorite | hypochlorite + 80 ml

(available chlorine 5%)

+ 98 ml water

water
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i. HBV Hle PEP

Table 4.2 : PEP for HBV
URs 2Rl AUl URIY SlUA AsAURBR olle dU2ASU ol NBFAGAA w2

cueL:
Treatment when source is found to be
Expond person .. -
pond p HBsAg - Positive HBsAg Source not tested or
Negative unknown
- —
Unvaccinated HBIG x 1 qnd |n|t|at(_e HB Initite HB vaccine
inititate HB vaccine vaccine
Test for anti — HBs
. titre
Previously 1. If adequate, no
vaccinated known ' 9 ’ No
responder treatment treatment No treatment
2. Ifinadequate, HB
vaccine booster
dose
Previously HBIG x 2 or HBIG It known high — risk
vaccinated known | x 1 plus 1 dose of No source, may treat as if
. treatment source were HBsAgQ-
non-responder HB vaccine o
positive
Response unknown | Test for anti-HBs No Test for anti-HBs




1. If inadequate treatment | 1. If inadequate @,
HBIG x 1 plus HB vaccine booster
HB vaccine dose
booster dose 2. If adequate, no

2. If adequate, no treatment
treatmnent

* HBIG dose 0.06 mi/kg IM
@Adequate anti-HBsAg is > 10 SRU by RIA or positive by EIA.
ii. HCV W PEP
UHL 5S ASAAAeA ol A HAHERL 5AAA 81 FUUBAAA o1l ARA-
Socl ool HISoll SLEl-AU 221Le{l BlEtHRL S cUHl A B.

iii. HIV "2 PEP
Table 4.3 : HIV Post-Exposure Prophylaxis Evalution

Status of source (see below)
HIV +
HIV  status
Exposed HIV + and | and HIV status .
Negative
low Risk high unknown
Risk
Mucous membrane / non-intact skin; | Consider 2-drug | Consider
small volume (drops) 2-drug PEP | PEP 2-drug PEP
- - - No PEP is
Mucous membrane / non-intact skin; 3-drug | Consider
] 2-drug PEP required if
large volume (major blood splash) PEP 2-drug PEP
the source
Percutaneous exposure: not severe 3-drug | Consider .
. . 2-drug PEP blood is
solid needle, superficial PEP 2-drug PEP .
confirmed
Percutaneous exposure: severe large HIV
bore hollow needle, deep injury, 3-drug | Consider .
- _ _ 7| 3-drug PEP negative
visible blood in device, needle in PEP 2-drug PEP
patient artery/vein

AL AuHald HIV AsTUBR RUR dld 8§ AR AsURR Blld
ARUAARS sl B Al AUl e CD 51God &l B. QUL AwMcld HIV
AWSAULNBR AR Al B AR Aldul woLo ddll 2 AA A, 6l AWSA Als
Ul o{lul CD 5162 AU D,




Table 4.4 : Post-Exposure Chemoprophylaxis

Basic regimen : 2 drugs
(NRTIs) (4  weeks
therapy)

Zidovudine (AZT/ZDV) - 300 mg twice/day is used for all
types of exposure
+
Lamivudine (3TC) — 150 mg twice day is added to increase

the effectiveness of ZDV and to prevent resistance to ZDv

Expanded Regimen:3
drugs (2 NRTIs + PI)
(4 weeks therapy)

Basic Regimen (AZT/ZDV + 3TC)

+
Nelfinavir 750 mg three times daily or any other boosted protease
inhibitor. (for higher risk categories — consult expert)

%l S8 (SUHL HIV Bld-cUlst AR AUSA ARAR BUR a2 dl, S\
$9L B2t B ¥ oLl A astelall H2 ART B3Rt scuce 52l HESA.
(32 UUISS PEP aUSSAS A S NACO AuULE2).

PEP oll [$uM Slal- 1w

Q€9 sl WHIB YUH 6Als AXUA A52UBR2 Ul AcltHl 2UA 8. UR udlell
oS AU 89 A6all3, 12 Wscll3A AUA © H[EA AcuHl WA B, % 81 A
Socl Dol ® § ol8l A el HIZ2 AH UMl A B,

¥.3 (AABsA A AW A :

ollUABsA A AeA slupl A @ Hieldl ¥ wllRAlell wRdlR, (el ¥
{520 eR12lol AUl A oLl ANuUst Yg RBNMl Agcl yaladQ Ao
cotiiolled sk YRS sAAC dllABsc Are (A No2 Wos do5Elol) 36, 1998,
(stg2 2011) ol URE2 (1) Hl RAEe cRlcl@sa 329132 U dell GeulEel Aal

Ui Vel ®.
Table 4.5 : Categories of Bio-Medical Waste

Option Waste Category Treatment and disposal
Human anatomical ) ) )

Category 1 Incineration / deep burial
waste

Category 2 | Animal waste Incineration / deep burial
Microbiology and

Category 3

Biotechnology waste

Local autoclaving / microwaving / incineration

Category 4 | Waste sharps Disinfection (autoclaving /microwaving and




mutilation / shedding) Final disposal through
authorized common BMW Treatment facility
or secure landfill or concrete waste sharp pit.
Discarded Medicines | Incineration / destruction drug disposal in
Category 5 ] )
and Cytotoxic drug decured and fills
Soiled waste (items
Category 6 | contained with blood | Incineration / autoclaving / microwaving
and body fluids)
Infectious Solid waste | ) _ _
) Disinfection by chemical treatment autoclaving /
Category 7 | (Tubings, catheters, ) ) o )
) microwaving and multilation / shredding
intravenous sets etc.)
Category 8 | Chemical Waste Disinfect chemically and discharge into drains

6els Alsoll Aree] doscllol As Alclas 512 B B Y URAABA 60 sl URCllo]
% B. Are AYAalet Mizell (e, ol e Qlslo] o] A atotsq %331 B.

Table 4.6 : Segregation and Disposal

st No. | Area Type of waste Segregation Treatment of
generated waste Disposal
Swabs Yellow bags Incineration
Puncture proof
Donor Lancets Container with | Landfill/Safe pit
L screening area Hypochlorite
Micro pipette tip | Red Bag Shredder
Gloves Red Bag Shredder
Swabs Yellow Bag Incineration
Needle destroyer
Blood Bag Needle (puncture proof | Landfill/Safe pit
2 | collection container)
room Blood Bag tubing | Red Bag Shredder
Gloves Red Bag Shredder
Wrappers  (All | Black Bag Municipal




Labs) garbage
Blood bag tubing | Red Bag Shredder
Component e
lab Apheresis Kits Red Bag Shredder
a
Gloves Red Bag Shredder
Sample tubes ) ]
Hypochlorite solution Recycle
(glass)
Sample tubes
) Red Bag Shredder
(Plastic)
Discarded plates | Red Bag Shredder
) _ Drain in sewer
Washer waste Hypochlorite solution "
ine
TTI Lab
Chemical o
) ) ) Drain In sewer
reagents, kits | Hypochlorite solution "
ine
controls
Reactive Bags Autoclave/ Red Bag Shredder
Broken Sample ) ) )
Hypochlorite solution Land fill
tubes (Glass)
Gloves Red Bag Shredder
Sample Vials ) _ )
Hypochlorite solution Recycle / Land fill
Serology Lab | (Glass)

Blood Bag tubing

Red Bag

shredder
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Figure 19: Constituents of Blood
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Figure 26: Preparation of blood Components by Buffy Coat method
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Table 5.1 : Components — storage Temperature and Shelf life

Components Storage temperature Shelf life
Platelet concentrate 22 +2°C 5 days
Red cells (CPDA - 1) 2 t0 6°C 35 days
Red cells  with 2" t0 6°C 42 days
additive solution

FFP minus 30°C or below 1 year
Cryoprecipitate minus 30°C or below 1 year
CPP minus 30°C or below 5 years*

Ref: (*DGHS Technical manual)
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Table 5.2 : Quality control of whole blood
(Ref : DGHS Technical manual)

lit
Parameter Qua _I y Frequency of control
requirement
350/450 ml = .
0,
Volume 10% 1% of all units
Anticoagulants 49/63 mi 1% of all units
PCV (Hct) 30-40% 4 units / month
rol HIV 1 + 2, HBsAg, HCV, MP i .
Sero oy (  HBsAg, HCV, MP, Negative All units
Syphilis)
Strerility By culture 4_un|ts / month whichever is
higher

Rest investigations as whole blood.




Table 5.3 : Quality control of Red cell concentrate
(prepared from 450 ml blood) (Ref : DGHS Technical manual)

Parameter Quality requirement Frequency of control
Volume 280 ml £ 40 ml 1% of all units

PCV (Hct) 70% =+ 5% Periodically
Strerility By culture Periodically (1% of all units)

Table 5.4 : Quality control of Red cell concentrate in
preservation solution (Adsol / SAGM) (Ref : DGHS Technical manual)

Parameter Quality requirement Frequency of control
Volume 350 ml £ 20 ml 1% of all units

PCV (Hct) 60% £ 5% Periodically
Strerility By culture Periodically (1% of all units)
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Table 5.5 : Quality Control of FreshFrozen Plasma (FFP)
(Ref : DGHS Technical manual)

Parameter Quality requirement Frequency of control
Volume 200 ml to 220 ml 4 units / month
Stable coagulation factors 200 units of each factor 4 units / month
Fibrinogen 200 - 400 mg 4 units / month
Factor VIII 0.7 units / ml 4 units /month

Table 5.6 Quality control of Cryoprecipitate
(Ref ; DGHS Technical manual)

Parameter Quality requirement
Volume 10-20 ml
Factor VIII 80 — 120 units
*von-Willebrand factor 40-70% of the original
*Factor X111 20-30% of the original
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Fibrinogen 150-250 mg
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Table 5.7 : Quality control of Platelet concentrates, prepared from

whole blood (Ref : DGHS Technical manual)

Parameter Quality requirement Frequency of control
Volume 50 - 70 ml 4 units / month
Platelet count >5.5 x 10" 4 units / month
pH >6.0 4 units / month
RBC contamination < 0.5 ml (5.5 x10° RBCs) 4 units /month
WBC contamination <5.5x10" -5 x 10° 4 units / month

Eulldl dwanl, @ Yleui Qs 3 25 Buscrast 8l o8l A 1) sileF Ralot

sl 1L AY RS A UAA & A Histclmi A 8.




Table 5.8 : Quality control of Platelet concentrate prepared from buffy

coat
Parameter Quality requirement Frequency of control
Volume 70 -90 ml 4 units / month
Platelet count >6-9 x 10" 4 units / month
pH >6.0 4 units / month
RBC contamination Traces to 0.5 ml 4 units /month
WBC contamination <5.51t0 10° 4 units / month

Table 5.9 : Quality control of Platelet concentrate prepared by apheresis

Parameter Quality requirement Frequency of control
Volume 200 — 300 ml 4 units / month
Platelet count >3.0 - 7.0 x 10* 4 units / month
pH >6.0 4 units / month
RBC contamination Traces to 0.5 ml 4 units /month
Residual leucocytes <5.0 x 10° 4 units / month
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2ellcfoL 222 (Swirling Test):

wldo As [Quuslla 22 B B RRY €Ul LAAUAl cA[AElA
A% 53 B. clldud W @AzA2U Aoll Bawds{l 2af@al Ueed yelld 53 & % RNy
g%letoll Aell 3URS's (Discoid) AUl M aQlell (AZ2 52 B. AseU UslAd sl
Acll ool AR Aot ussl Aol LRl Adtell As v QUA AHAUR oLl ad
gollcll. WA w3 s / el(clol RA[QAHL Adlell e WHAN $cll 2w,
YRRUHL otl: % 8l 8l (+) el AN8L%2 &l Al (-) olled 53U

3] 1 Hue(l:
3(Ade scl Al WARAR Y [Aeq] doet s, dley] 1ol 3 ol otglelm
AULA B.




QL] 5t aAosel (AUH)— WAl AdLej clogel (AULH)
Az el URGs Al

e U=

AIUA Ao SEUR HI2 HISAL:

() PC

(o{l) BC -PC

wluell Qotefl ey ol sA el ¥lur Relly sal cte Aauiell crd ey ol
AAuR A3l &. AoLelol UG 3Tl AU UAE SclM A B ol ul & MI2 URLE

sAA D,

RAlecua (3oit) Wtell 2y ol sA wa A A2 s el

&y i ule sl oA RASA R o 2 Al €], sAU Wl ol ua
Aauiell 10 ml Beq Arud s1dl AL ugl Qatell ey U sIsSAlRs ReR o3 Ra
531 €l.

RArul [sc $lelot sal ugl AAEs wal AAA(Gls 5cAR HIR Aud cduddl A
G2 AHL LML Y AR 4-5 ml FoB52 5.

(el A0 A Rl UAs U BuéNoe ws WS slelAYA HsAd.)

alsl ¥ RAAwuie] Auat Aotcaloll 2@ ey uull Aoj sq. “BlBaAt s
SlUlSAloll” LRE0 UM 6&ts 5EAR 15 R au Y Yl s:d.

Aruc Actofl dslEAs uald A Aal seAR U2 Hlsedl

Wluell Qotefl ey ol sA Rell ¥lur Relly sal cie Aauiell ard ey ol
oRA6R @3 L.

SEEDN

RAlecua (3oit) Wtell 2y ol sA wa A A2 s el

&y oui10 ml Ry WA wATA Asct A, sAru Rellas A wal Aol 10ml
Arud stal. usl Qotell ey slastssAasdls RaR ad Aa 53 €l

Ao Ad Ao Ul seAR GleGUHL AR 5 ml So¥se sA. wlsl '
Reruio] Aiudd Aatetatoll 22 2 tui®9] s,

¥. AgIRU WA Ae Slodoge (AP - PC) - QC
sAUAZ] soplc HIZe] IUA 2lort R QDL W13l WEAUHIY Acuui 2w B,
L Slotl WL GUR adlot sl 3 solatlor B,




U. pH A%He2
A pH Bl22ett GUAIL dd scllHl BUA B. 6152 WA A RR% dlUHletcllon
s1Ulotoa uM el RSloU Aall ASA. pH SR 322 WY Aot Viuct WA As ofly 222

&Y HULA] scllMl WA B. RBc20e AR Astoll seRA SBFeR AR ot 2ol
Aold GUr ealdcll A A=A 52A A pH RSTatell ol 52l

. wa2ae slGe2

Ad 51Go2HL AMUA R0t 52 A WARAR 51Go2ef RSIoL olltll. daulR sAAcl
$A s1UloleUoll AY AH WS 25l UBUSReSH) sAUAL] soglet scUMl 2 B,
A5 WAMeAo{l usuRll sl HSAN v 322 5AAA $1UotozUoll BeOLUL
el 75% Al Ry Llslal ASA.

5.8 2led 5] Bty dodS A 6AS $IUloloR U] RN

“ods 5les ATel” U 6ES U oS SIUloloUoll R\RY Aol 2ler ULt
HRoll As usld B Bl A Slotx WAL sAse AA RARY ASA Bs €€l UBlelallml
A Al Yl EI5 UM WRA GWUcllMIotMl @, AL 6als Sles Al slis s2ll v
q 2y sUA dl A 6ads s1UotoaH (LS1R0URM M2 WARML AR 52 B,

lod ] ot M2 BTS sl wiuclHl WAl oes Ulssed €€l AalelalM
A &l Y LluRl 33 Glctimial uuatil el & Aol vl satell waeldl
(sAe{lsct eLgell B.

25 ACK AUl 8lA 6As:

25 Ac Al dlet oatsal Rl +2°A. ol +6°A. Y LR scll WA, Aal s€l
el gl acl Eal A o8l oats Yleul slFurl UsRell As2Rale] gMLell
[Asttal ANeHL S 52l 112 6°A B2l GURe{l HALEL LcUS B,

2°A ol o(1A s A FHLAS RS UL oA B, | SHAS RS ACU Lo FY B
sl A dl Aellll et FTRIR Aol HRALAA AL WU Qell us a3 B.
Sl 6Als ol 3§ A 10°A. oflA GWUcAlHLol AW Al 6EAS Lo U olls Al
o3 A2 ¥ RaAul % sets dlsHiell vl ASA.



9 URURIEls 25 A ¢RAGR 5l AAL0L sRA2UL GULE % S sl WA, 6AS
As 3 Aoeuiel Asclk UL & cllHl AL S G AUSHUL SALSHL % 2lor 9] B 53|
gal A, %32 otel slal dl  RABTS ol Ul Hlscll Ecu ASA,

53 1ol WAL ML (FFP)

5L 5lo3ol WEALoSHL BTSHI - 30°A, Al ay &5sui l 3 tlR1R 53 uual
ol Y tl A glosy] Bt ugel Ylowoll el glaer 21w AR sclelol ¥sed V ua
VI Reta Wlet eotell scldlol 3sed RAR §lat B, dley] 1 Edleldl 150-175 mi/bag
8l B. Aol cdle’ el 30°%-37°A. A YoMl wd 8 ol Aui 30-45 MlA2el
AHA AL B. Aal 6AS o UWLe ollsUUL A cltHl A © Fui 2°A. ol +6°A.c
Glclldlel stacll Al waA & Asadrrk A el s 3 30 Bl o
2lol g3 Mot 53| £ e,

A cllest@s Gualatselloll Sl oigl, Al Aat 2° el 6°A. A WAl A ASA
U\ 24 SALSHL glorl gy Dot 53| Eq HFA. As cdwd Yool s uedl FFP o g3lell
5loset 531 sl oldl U Aol [Aslcet 531 2l RS, 6els s1UletogUall A2 UL o8l
A MR Aoll %32 8lat LR o ol 33| IRl o 1ol s2cll %33 B. 9 ARl
FFP o AlUg AU, glod gy 3 54 S 13, AB 9 WLl gEcll wennl
glallal ollq, (518 Wodlollslos gl Slauell) Sleurl 9 Usll €l glortsy 3 531 sl
8,

wAeAe slodoze (PC):

rAazazua defl sto(l3l sacll gAmal w@2ae Al 20° ol 24°A. A
AoLel vt wA B, WARAR Slodoges] AlE}] M 30-35 ml Bal PRP of clley] 4 150-
170 ml 8 B. Aot Slotk (AFRRA WARAR) of As Y [lee] Al 1 150-300 mi Sl
8. 20° &l 24° A. B2 GlAlHLaL Al AF Acll 6As oAU GllsUHL WARAZ U]
ol G AU, ollu Al 3 WARAUA g2 sRcl o8l AsA Sl decll we£lel
A2AUA 2lo gy %531 2al. S QR wlFa 1R ay yHel W2dzue(l ¥32
U3 ll A 112 BTS ol e9tMi 9L 24 SELS US AL QL 531 cfl A5, slefurl 9 Uoll
WA2AR Slodogeal SlEURL Y UsllElR glot gy 23 53 astal. ¥, o ARSI /
LA AL 25t 82 i Y lland(l & ASA,




IS L A

s,RIYRANZ2 (Cryoppt):

Aal 30°A. ual ol Aol BWUALHIA ASAUH WA B, Aof @] 1 15-30 ml
A ®. A cdlereuani 30° ¢l 37°A A Yol B, el A W2 15-30 2ol dma cld
8. Ascud YLA ¥ 30 Aleul glosy 2 53 2q ASA. A f 2 glor gy 3 ot&l
sAA cdl Aol 2°A. - 4°Q. Hi v AFA wA Ylotnclloll 24 scLsUl glodt sy 353 e
AU, Aol Asloset 53 sl otell, M2 Aol st 531 .

oA S ol ¢S SIUloledd Y $cl:

UIG23 3L Avall IR, 53¢ Sl 528 B2 (FIFO) WAl octs clsHi wHe
gAML AUA B, Y 1l 62 51622 BUR 7Y SRclloll A B,
Y Aot cdula sauHl w8 Aol vidil sl
Y Aoty [Aeuef TT1 IR 22301 521 B ol GUloL sl 09U B Aoll Wil 52,
o@ds Glsell Azl w3 Y [Ae stel wal Y (e GUR sets 83y Qe @oudl,
URcget HIZ A cllsul AW
2 AUl ol 3.
YBleally OT /ward i gl g?) o5t W2 AE clloll calselal 3 Astizutucl,

U.¢ Ud HAE 6ets Atall Yot: GU2LL sRelloll tlRRL:

wul oets YLlaua sclle glilatet, FMARYU waal BuscRae Ra dllds
32512 M2 As sAcUML WA B Ao 24 sEULs Y Ll sARe2UoAHl Avcllml wA B, %1
Y URal2oe WellsMl Avy dlal dl Al Y [Aeal dofl Asrutal dllw y i e
Y cdicy Guallol Hie ActHi wa .

YUeoe LAlBHIML el dHocllolol Bal drd el wRlREN Yet:
GualoL HI2 HEEIU ¥4

4.10 6cs-3 [A2a vilocusll ulsaut:

oels Yz ¥ oets s1llotoUal Aol ABR A olelR AR Slotre{l (Aol
(SlotR ABeR), £€loll [Aotl (€T Ua Y ABreR) A Wlo{lol 22 WA (HIV,
HBsAg, HCV, VDRL, RAR ) stt vllofl asta 8. aell, eets ds / ocds o2 vlld
A 58U AseU A staclall usdl.




v ([Aseu ULE 52

. R £l WARAUA3IR A B

(A) $A2 AS R\ U¥AU $5cL 22°A.A.

(B) $A2 As AU GUR HlRell 4°A.A. scllag,

(C) A2 AS W% 4°A.A.

(D) $A2 A R\ AJAUA 22 + 2°A. . YlRel seuad,

sl As sl Aall et Al NRA glotclloe €1 HIRoll Gl Ulsse:
(A)u@azazdl ey ALALBHL (PRP)

(B) olgl 8l Ul WARAR Sleoz2 (BC - PC)

(C)SRAIALS o5U SlotR WARAR Slooz2M (PC)

(D) SA3ALs AsRAU WARA2 5oz (AP - PC)

. oS Ry AR 21U AR Brdqf 3(AGatet / AlA3 et ol Aottell 521

(A) slSMH 2R AUl Av{lA

(B) 3Aa2s w22 Azw22HL vl

(C) BEles cleR ua LAl Rl [@Asui 3Aa2s wlleza ssreul
Al

(D) ettt (AN AlssH ot2l.

. oS Ry 28332 MR €A% sAlAll As scllotl NAMA B.
(A) 1%-6°Q. o] 21URAR ealladd §s2otd 21U AR (31 Y Ra
(B) AR 2FUAR 3% 6l&1R UL ot cUR WS A-(Aosy AR,
(C) Y ALt Y v cat el 12 (S0 -[Aowy ue A e,

(D) Decll 24 scltsell Axus glot 258,

(E) GURell dAHLH.

. WARAR Sledopell Acs cAUS's B:
(A) 2 [ an (B) 7 R ax (C)8l¢an (D) 5 (&t

. SAGM - UsS S ¢S Aco(l Acs AL B,
(A) 37 R au (B) 45 (8 a (C) 21 [ax (D) 42 [ a



YsWL -6
2lod 52| Mol USClioll H &l A As ALSSs Wsely

&d AuHxal

AR AR AL YSWL Y 353 Y sULeel U AN AsAHLe &2,
o BTS Higll oadts ual srllalezdoll w3RaUld, cacRal 3ol Y d ulcasdille(l

ALE] oloticll asal.
o AS AUYS 2l Mol Y Aol AsU A 6EAS / s1UWoloe WM AP WA A6(A

AL 53| asall.

6.9 2lod§?] BolY 2oL 12 € €lall oets Aruel A s scllell ugld:

(1) o lorual sl Aol el sets AIUA 5Y ELEUReIL Ss2R Aol dlellHols R
els uual sAollHe sl Adtal ASA.
(2) §5 As o WA / EDTA 222 29 01/ UACH / §A5 NS So2olR, EEloll olld, GUR,
A, AB. dla?, LS/ AS ol oll Autcelld H sq
(3) €€loll ua WA AcA 2y HUA s AL .

€ €lo{l 3w HI2o{l (1Al uglQall sl uR,

() %l VUA Aclloll AHA €] llotMl 8l dl A o dof olld, AS olelR

Y ¢la
Ao Aadl adl.
(o) %\ € €1 Aellel AcRAUML 8lal Al AUl 3 2Lgell ol ueua £€lell
lute(l U 53l Adl.

eElo(l QoA 3u sifcniell usill Adl.

(1) 5 ml. oets WAl stel Al wWoUGY Anct couddl e 2y siuiy 8l

(2) [@QotAloll Y ot: usUQ( 5l Ul 222 &Y AollAUA el %33 Uss BUR Ul s2¢ll.
AULg 524 o1&l (Don’t)

(1) Que dauel [Qotioll 2y tuidiua Adl «i8l.

(2) 2sHL AsY| ay ey s,

(3) Al Asell ay eeluiel Aruc AsAd sl

olltl:- 2ot o] Bot MUNU UBo] Alell Ao 5120 51250l ¢f e E€Toll 6ets

AU GUR Wl Aud cloaLd,



6.2 BTS #iall ocs / s1Wlolo2oll calczal / {iotall Hi2oll -

(1) oasell 3R H2e Y Y PR UAs U dofl AA 5 ml. 6As 6els AU WAS ol
22 2 O/ EDTA GUR Aud A Mlsed,
(2) 38let A FHRAR{ sctsoll 3Rl H2ell (A u3cll Sl %331 B.

5.3 6ElS A 6cls s1Uletlo2all cdlale
£s RNecul GAMSA glodsy] Hot UlBaloll UAS dolsst MR

gRedletaloll st sclell uBat Slcll MSA ol Aoll WUHEA Scl HIZ dAHIH
el el ucll SN, glorl ] ol MI2 AUAHL AUAAL 6AS / s1lotooll
AAH Al vitd?l 1R GARSA U seds s wUs A AU AL cAASR Ual
U6S1R 8l %33 B.

2lod ] Mot sRclloll AscllR (Ll UL 2 ¥ FARSA glodgy et Ulsauul
AAA A3 cAlstoll WllHER] @ B ¥ WseH WA AHA AssU 6els WRL E€[a
Holl &4 ASA.
AL UM @ AL Y v YA ol A Y e B:

) ocds / silletoeall adlae — Y dellusiuell:

WaLE — 1 e€loll ollu As 5A:
o Y Rdsullotee
o SE W W3RAA L. @) A ACA ANBToL, SA3AA, AN,
o N(S3al0l USEioll SR A, €L SIEY WS

olltl:- adlae sAAC €35 s1Wotoz M2 AsUV o Bl sl Ul ASA,

UILE — R: €€l Y 8- Agf ollH, W25, Wi Allu,

o U Wl[AotAl e€Totl sisL GuRell Ul / 6&ts YRl BUR AIUAGL Y ANAAGA U
(RE W Ancl oA

o YAAAARWE / At BURell sletR WA € Elo{l ol ¥R ustRll s2cll.

o Aettet / o6k AA ollir e€lol waw A Aslol sl Avd Ul a3 sl
gtacl,

ol{th:- % ASURL ool vl 3 d1R0ts Hie] MU dl d 2does dlsell Aud sql.

WLE — 3: Y [AeQucutoll AR Y Ao dAAURWNE WA Qo Aol oA (2oLl



o1 A O A 2lo{loL Al Y Aol izl ugdle] Y AdlddlAua)
tRALetHL AU
o OES Y WUl £€lof 6ets UAS 53A (31 WG glodse] 235 8laL) dl A U]
o 8lg A % A Guctott olgdl slat Al ollaf Y Aol Ul 8l A,
o 3Y[aAs Slalglol dltdR: 3 [R2 GURel olei? Y Aottt BWE A oets Aol GURell
A AU HAA B ASA,
o AUsUAI $852: Asrwiadl 382+l Rseuse Y tl s1llotoa aloge] 253 s
AsaulAdl 382 § A udloll SlURL s1Wetodoll GURALDL SRl o8l
o 5WUloloeoll USIR: Y [Ae Guref Aule s1lletoall USIR A dley Holl Wl y 3
uid 8.

o a8l otauell, Rucltell & euR / atioLst Beltotl Al
o octs AsHIYl glor gy Dot HIZoll S Y Aol

ol — ¥: 6els Y [A2ef Aslal

Vel oets Us R ASHi A 3 QA olotsy / wrtel BuscRaet, Al BrRoust,
RN, sclzy, ddR) B ¥ oldl Aol $Nal AW sl ASA. A3, octs dsuiell ocds
AU A 1 §Y ARRUIEXAM A 5l USAL[@A3 B 3 otgl Aof AloL 5 A&,

1. BuscRaet 3 slgugl [@¥ell Add As Adarll ® ¥ ocacts As2laudl gRd ad¢ B
Ul glort 5] BsAA AR A dAellR ¥ YaAw RAsust Uel s3] 4 B,

2. ocls Ulsseal e€lal Aalaldl udal €lell uadl WA d A sleatcd ot 3idlej Aslol
slal 4Rg %331 8. A A YAl dcaudR Al skl sl uRg ASA U e€loll
SLSAML olltg A,

o 0dS Y[ YUNAAUAGA A RUWEHL ABO sl Rh — D 9 U 818 §25-
dstac-ui{l-otell Aof Aslol $A. 6ets Aol Y Al AUA Aol RUWE BURell
Y Bl Slaalet slotUl S8 $512-vM{l-otell Aof AsToL 53,

olltL:- € €loll uaudl W Deettni dej Ao - cdllll stacitell U Hadal

A& A3 Acll ((loty Aol glortsr] Bota westcll taltoll A ds B, win s3la A
St / ol g1l AsloL g Swe{la B,




UILE — U: 6l glodtse] Bol3 sl USEl E€T6{l Qocdl As s¢ll.

o IURUR, UL, AWl €2 Aol BP, Bell Heccloll sltatcll 243\ € €lo Aslal
$d.

o GUAsd AsloL sale(l [Qotdlell 3 stfaui ol s¢ll.

o 2loUFY NBol2A3 sAToll UMA Alucl,

(6ll) octs B 6cds 51Ul EELA UBLAY:

Lo 5] Bl A3 Sl USEL Sl KRR HleS alivicll,

Wi 3RAAR s A, €L.c. (3o, Y lloy AbToL oets.

£€lo(l il WA aute(l w3l AsAUQ Al Hocelell cttotdlell A5 / dwA
OlLE, ZleU ] Mol 23 54,

lo ] Bot scll US Al octs Y [Rea tlRell Soatdeot 53 As 524

W5l ABIAN2Y, olloll ARA Wl U U slacll (3ee (170 M5 Uldctall
Lo S gl g MotlAeall Guallol s,

15-30 M2 Y tll € €lof A€M ULty st uRu Al 33,

o ss1Uloload UL 55 S U lo(ls UASatoll o GUAloL 531 st

506 35210 ¥ (Ro1R Ase el AsBARRZ ot A2 WU 5l otél.

G3CAl: 352310 25 Acetl 31 AA o] 5120 ol B A Folr A¥zMie] @aAH
scle slatet dat €13l s B.)
o 0Als €€l UBLAAL USEAL AU IV §¢ SgUABA U ol AUt (0.9%)
Ul sRA61R el 53 oling,
o YU UsUL sclls Y tlelal Alell BuRuul Am A ASA,
o 2los] BolleR ollActlofl AA sECLAl 23 B:
= ods dley H/ Al HRWAY sRelell dusle
= SUlSISAMLS soSlatet,
= 5 QatlRell sUSAs RAM
= wa@s - 1ml/min (QBaEls €€THl 208)
- tuRu olle 15 MAe ugl 4 mi/min.
- Al3audls 10-20 ml/kg - 30 — 60 A(A2
o UAS AUR sclld oes (§ee dedl
o WAR2A2/FFP/slAURV2 30-60 MAeo{l viER glortsy 3524



(M) 2ledt 2] Botl £212U101 € Elo] Hlo{l2 3oL

g€lal Al woruul glodt ] % scll SN w2l Aullell GUR cllsiFell (RIlaa 53l

st Aal Aol WA SLA et UL sl

(Quild RAs2etoll ulsal ua cael (AR e €l A y Auscll,

o g€l Rl ay adl coll Geetadl 8l uaual dl A S8 cetRllell o] eicl

Al da Al A (AN  2ctotdal 2L sRcllef €ETA AxAll A,

e€lal ABLACUHL WAL 6AS & 6Ats s1Ulotooll NFAS Y [Reo] Hlo{leol Amd.

[QAlea-2 v 32l cutct uuddl:

= 2L SR Aol A Sl UdEl

s olodlgy el sl ugl 15 MR

= lo$?] Bol ER12LoL WOLHL Y ER SELS

= 2lod s Moty el

= 3l SR Moty Blalell 4 scud,

g €lotl WofleNote] 255TaL:

= 20URAR / U / YR 2 / BP — Rcll Hacctoll olltdl €lo{l 3 oAl /
st ollucdl,

= 56| F5AARU - ARA U IV 56 580125, Y AatlaBeye.

= SlEURL UHRe(l [Qudld AR

alodls] Hot ollee] Hlo{ledlol - (Aellsel ReuHl Y URLl YRl (HCtARAd

51602, 5l Aalet¥s2), DHTR ofl Aetdddll.

(S]) 2le $?] RBotof 25Tl (llUR(l):

6AS 2lodsy) Mol AclBlMl AstuAcl ABsA W(FAA A RelRe
AURAR Y AuseliRAA €€lo{l 3u oAl / st Al o1Ao{l (Aot allucll,
2lot$3f % 5AAC Ulsseoll UsIR el dlee) 1
2lott 5 B5AAC €25 Wss2 / Y [Fl2atl Sla2lel Lol wal 6AS Y U
2loR5?] Mol 23 ol UMl Ulloll UM,
%32 8l dl, glod gy BotAeoll wedl.
2lo 5] Bt MI2 S UHELR cU5lo{l Al



Table : 6.1 Time limit for transfusion
(Ref : WHO Handbook on Clinincal Use Blood)

Start transfusion

Complete transfusion

Whole blood / Red cell

Within 30 min

Within 4 hours

Platelet preparation

Immediately

Within 30 minutes

Fresh Frozen plasma

As soon as possible

Within 30 minutes

.¥ 6ls ASMAR A 12 32 NAUA SEAUN R

o oats Ulssed ualalal Hizell 3o dd AT Slcll AU wal Aol Yot: Guallol

sl o8l

o A5 QA dl SASALUA 303 AMUBGUADL 5l FH ¥ A AUHA B ol AU

oSS Aco(l snarll 52 8.

= oldl RASA 6cls AR el A2oll GUAIL 5l FHL 170 — 200 HISSloL

(3ceroll AL YA S,

= 0AS 51UloloR o] ol €121t LML BB 12 SELE A2 e,

= ay A scugie gl R alRadrR A2 dedl A U %l 12 sELsell QUMD
LU AL wLeR] Sl Al ALHLeA A setsell €35 AR Y Fle ugl dead,

s 4 QLSadls Vol u:

QRadls €€l 12 vt ABALls A2l Guallal s:dl.
Aoltell 6els oA Solse] Bol §6| FseTots>] Bt Aeoll Wcdold R’ L QY AS soeatUl
AR QA et 531 A3 BD. L UM AL A H A ol Bot 2ol AREAAL]
U AlsUS YL A6l scAUML HEEIU ola D,

5.5 oS

WA FlA letlactHi A v A A st dcl AA FoSl3eR
wa detnd acl dlelor wrtadl Bauguell Gulol sdla Ascll s Ac A sl
ASA. 6ets Usal WA, ¥ AdA2 GUR wadl e cleUl Rell clrd w3y Slal

oS s1Wloloe U Al s2cll ol

ods dliR SoSl3e 53 ®

1. SAR GAS Lo $] BUA D,

(W) Vscaul sclReSe > 50 ml/ kg / hr.
(o) RegaHl sclRE2 15 ml/ kg / hr.
(5) LA SLHL A5AJY Lo F| Mol HI2.



(5) €€Ae] alort gy BotsAAsEl Wi Sles Aog Slollo .
(8) 6elS U 6As sPUAceUaA 37° A &l ay A scl otel.
.35 AU ¥ oS s1UlotozUal cli sallml oats dliell GUALIL sRAHL AU AR
€ €loll Sotsr] Bots§UL oats AlalRe] UL 21uRAR6(l ollt 5¢(l.
3. oets AHlL Atollof WML WY aAd As Avld Ao2oed A HAQaet ug
A,

5.9 SlolsRee §¢ SsuBal ASH AU

q. Slolse2 $¢ FSAU

§5c 56 F3US B S AA 2lod Y Bot A As % IV Aol HIRSA
AsAqd A 2l asta A B:
sl ULl

ABO sUZleE wellBHL
A - 5% 1co] Hlot

2. PotslUEloles 5¢ s

3Aan (ELd. dHRAA, AR W) UAcddl SAsglele wa slAs Ay Aca
SEl URL 6AS AUl 6AS $IUloload A lag ASA ogl 5 F A Solgy Mol
Ao Hl sAlZloL Uel 53 ad AU B,

welui ¥ stgWelels W3 A ActHi 5% 352105 25 AU SHAUES R 53] A3
9,

s AR AA oA W6 Ao AUAHL AN o8l Reua ¥ YAotdcioll widl
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Table 8.1 Schedules and Produceres for equipment
maintenance and calibration

Equipment

Performance Check

Blood collection monitor

Observe weight / volume of the first blood
bag filled

Copper sulfate solution

Check specific grvity for each lot number

mentioned.

Emergency power supply

Check at least once monthly

Freezers, refrigerators and platelet

incubators

Monitored by temperature recording

by
thermometers daily. Thermographs to be

device, digital recorder  or
reviewed weekly. Alarm system to be

checked monthly.

Digital temperature recorder

Compare with thermometers daily.

Refrigerated centrifuge

Observe nd record temperature and

machines speed each day of use.

General lab centrifuge

Check speed by tachometer every 6

months of use

Micro hematocrit centrifuge

Standardize before initial use, after repair

or adjustments and annually

pH meter

Check pH on the day of use

Resuscitation equipment

Test flow meter and pressure gauge of O,
tank on day of use

Laboratory water baths

Read and record temperature daily before
test.

Wayer baths for thawing Fresh Frozen
Plasma

Read and record temperature daily before
thawing

Shakers or rotators

Calibrate oscillations per minute daily
before use.

U, Aseeolel Al wa Aena:

Qo2 IL: stnoll ol BUR Guciett AR auAll crd 2e{luLel.




RLS: e Al AN Aol URRAA 2oi Ll s2auall 258, Sod29] /28s AA¥ N2 A
esaUl [Qettoll Actallo{l vl 12 UAltd Yasleacal 12 8.

w@ls NaaNoe Hldlad ua (el Guaotudisll vildl 52 B U dAdlw y g o
Slat Al (Bauell €2 AN B el 6lalLsa et W) 53| AW B,

Socl2?| / s AW NoeHl UaLAiR oA 3 w61 B:

1. ‘@S 518e2” sl R¥suicll A3As wWFeusl l@As ol sl s s
QL AU S 5AA AR A AR A AHALAR 25 51602 523G ATA. (Y 5l
rels R 6L A U ASA. €35 cld (1ol ucll ASA WA BeR-0181R ¥cll
€35 ciq o{lolaldRl sc(l AU A ol ucll ASA.

2. o3l 358U maclal: 225 of sHiRAML 2Bl AMIH e Wo(l2UElA A
A B, WRAWR ARLAIL sl clle €5 cAwa Aofl ol 5l & A,

3. Yol: 38R sAR Ul A olssl 59 wauR @5 @y dH R USA U2 Yo:
AER Y sABSA.
daygdH s AedA Al YUl arRgiell Yol Holl @ o8l @l Yl ol
AU ALY ALl Mol %33 RS0l 22,
(@As 2lFu Ae@ R Y scliual R 2cllsiRall A UM,
Hedd  Gualol  Ae@ uUYs  AHAML  GuAlami
Acudcllarg ve{Riva,
HeTH 25 Ade = Mot [AS 28U x HeTiH s GulaL,

4. Yol: w82 Fecll Ul A aissl 59 sc els Add 53, Azel els Yl
uslual Yot: 38R 5. Facll aoauiui s A Ascl sl Al ay w8 uudl oigl.
HARAA Y 38 s A udal Guallodi ad Al dy yRaslell w8 sel auudl
ol8l. QUL slee Houctalto(l (SHA etotd ugL ([Qaeu <l 331 8.

5. A8 Y sall:yasl 12 RS UaAR o o] U el 25§ Madl Aed ¥
32c, 9 9, 5AR sl slal AR AW B Aofl olltL 52,

6. olall 3lsAoll BAdll dwd scl: HdRad 2 Aed Aol st
sl




() Howeaul yHd [@otdlel y Ausiuell sl
(o) Uit Y Raste{lundl As sl
(5) Uit A3As BUeFeHoll At oAlucll.

. WAY Soglcl:

UG Y 2ol UHIRLG AL (R2LSSIED2at) A 9] Blettiloll iRl 12
YHUR A U(Eaull Al ugldll xtceas .

oS Glsell Qetdtl i Hecctoll ulB2al w2 Alld, dtlueatol
U Ul 52cll SOP alell ASA,

dAMIH Aol @dRUsa SOP dlelld ULl Al wal Aol 28§ Awcll
AU, €35 SOP o A [ArcllRell 2(5ASE Y URUS B Hiclcl Ul AN,

9. [Qadet (3(QA6) e [QAUld oleitclle{l 20 nut:

oets s WA Aoll yg Ry 222 ActlAUoll SlFURL UsRUL 585
Qudst gl dl Aol Fstd clatal w2 e WA wad YRR slal A,
(3[QAaet - [Quctet - ANeA AUR d gl WA Slul (Aol A).

oels lsHl wsHLAL alQull-¢f Al olotlcll A AUl Udl ¢ 2 Acl
oellell (near miss) Bl [QUld t2etillett UL W2 2ure WA U WRR
lall ASA. el A st dloll 88 Sorllsoe - RUEHL Nl Avic ASA,

o2 elcd ARl Az YHI, (AUl elollell, U2ollA Bal
Al Al 6L 21AEL cottcllofl (1A YHIA curvadl scuHl el ®:

QU olottel A As WA w902 WA [AoASRAELAUN Glollel B. B 6AS
Ul 6AAs sIUotoeoll cglae At 6ds ¥ 6eds s1Ulolooll Lo $ Mol USEL,
g2dlol ¥ udloll ool B. A 5E @ & ¥ olollcle] URRUH & A¥ A A
c(ls1R01R6{l Bie2 RASAAH URRA ¥ o8l uel uRaA.

Yol As Al (B0 B. FUl €[ sets s1Uloloe Lo gy 3 SAUHL
AUA B B A €Eloll AL Lo gy Mol M2 Sl AUl l W EET HIZoll glo g Mol
HR 8l Al A Qell 3Rl M ot UQL Ll Slal. WIH, AML glod 5] Het BN oll
®los$ Uald wacl drRVecoll AQ-o(Aell glorgy et silotd el [Quctst 3
of AlollUMIA UL B, B ASA WG alodtsy Bol US A3 B. A [Audld RAs9et
Y LR ot 3 otgl Ui €131 o,



Al Ui 8 AAEL slatlel (near miss) A @es§ WR%R ¥ o{llAl
[Quctet vl ¢ AB, B glodt 5] Bol USEL WHR U3 B sl ulel glod gy Mol wecll
Al 2ellsiRetRAUL RAsUet Y tlollolotd clell ad .

ADVERSE EVENT

Adverese reaction

Incident

Errors including
deviations from
SOPs

Figure 29 : Deviation and Adverse Events
olollcloll dcllel AU A dHIH eLgell eRcl-cdlelHell As elol B.

oels AUl QoL dlell Y asRya WYl staal, ot Wa Aol RslA scll 1R
e WAl 1 YRR Slew A,

¢. Ul 81y a0 (stHI0R UL Y 1UR)):

$RAEL GUR Y R sl 6As alsul ol Aoll allotdloll Amtetell 12 siHo(l31
—Y {RQUAMIER AU WA wal YRR Sl S1SA:
sRALEL/ [Quctst / ¢ Ao ((loty A AALAN tautet vUd,
Y URLHS UILEL.
WARlus uatal.
o132 AU sRaulE U Y UV GUALY Slcfl ASA Bl ¥ SlFA %32 U A
ARl Al Guallal 531 A,



¢. WILRLoll £:LlA%] (olltll) W dell SoRlA:

QMS oll Jud AUR olltl U Ao (AAAY B. Slsr) Noe (A2 A
o33 U[ARAUS UL B B ML A D ¥ UMY ARUML Hlol Al YLt B YeldMlol
olltllell & GUaAloL UL @ B. Yol UL AL S5 No2Uoll AERSIY dsGuallotal
51201 9 Bleltil GUR WAL olSIRLHS AR US| A B. Slsg Ao Uell sAUAL soplAMl
AHA B: L oA, YR, stlell Y Aot SR, [AdREL A QMS GUR
AR ULSEURL ol Sl5] Noe.
oets s WA Acll ANsal Al ANSFA 3 51Q wa s2A1? 513 5 Aoll
Lol HOc(l 2SR, L HIR2 €38 SEHL Exclulel, AlFlu A A Slall %33 8.
6@ds GlsHL dHIM Slsg No2d GUR (ARl Al AaxNe2 As Uald elna 53¢l
Slcll AN, Aotiell vt ud 3:
o Slsg No2Uoll GUANDL USEL Arttllal caulsel all GUallol sl MiRe{l 13l Haell
Slcll AN,
o Slsg No UMl AlssAU BNAMalR, Re) diflu, RAxet ctdiet, Ulotioll et Avul wal
AL elR] cualloll AR AHLA Sl ASA,
o VML o Yoll-Y ARSI No2 Aol GUAL Uil [(Asict 531 &l ASA,
= sA3sc o Al
= otsc o Al
= Eldl ¥ clsRelRa @dlcl [Quld Rt
= 5[ oS Ylsse HIZ AU,

6AdS alodtsy Bol ACRAUML Slsg N2t YAS dolsh:  AUldl Aol
[Qaxollacioll vl y Awsd 8.

/ Add | : 9 s:cllef @ B? \

@l

AR Aad I : A 3l AQ 524 ATA?

YR

Add 11l : (SOPs) usld

NESREETE
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(1) : Sample of QC Of Components
XYZ Blood Bank
Quality control of Whole Blood and packed Red Cell

S. No.
Date

Unit No
Type of
component
pdte Ol
collection
Vv Orurrie
(ml)
Het (%0)
vVVvbBLU COUTIL
(x 10°/ bag)
Fi1asitid Ap
(mg/L)
Culture

Outdated

Outdated

Received
back

Received
back

Irradiated

Corrective measures if taken:

Signature of Technician
Siganature of Doctor

Remarks




(1) : Sample of QC Of Components
XYZ Blood Bank
Quality control of Platelet Components

S. No.

Date

~~ = ~ - ~~ g

c cl € S e © =
S 5 ¢k oS E 5 943 8§ s| 2
Z c =l © © 4 8 Z QO £] =

L O P o I - O

S o i — m |-
c > £ =l S > 9 = r c| =

-) — N ol = s 1o - —
Q ol © S c| v

o S S X ; X| S

D_ Nt p— O

Culture

Remarks

Corrective measures if taken:

Signature of Technician
Siganature of Doctor




(111) : Sample of QC Of Components
XYZ Blood Bank
Quality control of Plasma Components

S. No.

Date

= = S
o S @ - S|lE | |lg | =
2 s £ > S| |8 |2F ¢
=t o o EEEVI—>E
c 2 € =1 N B e =
- (@) QOD- ~
o S <

FN (gm/L)

remarks

Control for PT/APTT

Corrective measures if taken:

Signature of Technician
Siganature of Doctor




Name of Equipment

(1V) : Sample of QC Of Components
XYZ Blood Bank

Daily Equipment Status

Manufacture
Source
AMC/CMC
Contact No.
Sl. Problem Action
No. Status if any taken Remarks Signuature

1.

2.

3.

4,

S.

6.

1.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Corrective measures if taken:
Signature of MO

designated

Signature of

Quality Manager




(V) : Sample of QC Of Components

XYZ Blood Bank
Calibration of Micropipettes

Type of | Capacity of Wel_ght of Welght of Result
Date Detee iDetee aspirated aspirated water P Fail
PP pip water (gm) | by standard (gm) | 72| 7@
Corrective mesuares if taken:
Signature of Technician Signature of  Mediacal

Officer




XYZ Blood Bank

(V1) : Sample of QC Of Components
Blood Discard Record

S43IH10

S10710

NOILvdO102s1d

10N 43N0

TON MO

INOD 1130 d3d

SISATTONIVH

FOVAVI]

31vd AdIldX3

JAILOVIY 1VN

VSIT3-111

NOILO3I 110D
J4031vd

ddD /OAdO
[VWNSVY 1d / ddd

Jd-HdV/ddd/Od
-0d/0d

oddd/aM

ONOVYd dO01d

31vd

‘ON 'S

Siganature of

Signature of Technician

Medical Officer




SOP FOR L -J CHART

Subject:- Preparation of Levy - NUMBER:-
Jennigs control chart VERSION:-
PAGES:-

LOCATION:- TTI Laboratory.

EFFECTIVE DATE:-

FUNCTION:-

. To detect and investigate any variation
during day to day testing carried out in
TTI Laborartory.

. To look for in between run reproducibility.

REVIEW PERIOD:-

required

As and When

PREPARED BY:-

AUTHORIZED BY:-

DATE:-

SIGNATURE:-

o AUGLELR: TTI Qolioll M 2GR0,

U AoS AAFA SSUL UsRell ARAAs, el RreRdls ARANA,
esH ARAA, A2 g cle ARAA dal 3 g 3 ARAAA ® ELISA 2L sl
auld Geetaldl 8l . dAal ol staclt 12 Actii Al sAl@dle(l vitd 2l 1ol
WaLEiell AL A s el B.

cllull: ¢ o3l

1. [Qatdl Assl sC:
(i) €2A%0ll AUl 61382, 2oLl AW, Ale alutR, 2:Elote{l vumsl
(A srwal)

dARlu, QC Aructsll AL IL. Aol 52 vlg A ol (ALl A58l 5RA et Bl UloA
B 3 olgl A %1q w33 .

(ii) QLA 82A: E (S/Co) =

385l et QC AxUA<A OD 2130,
g2 g Acy

2. Seplel ALE dalr 83
sxclglRl sclloll UGl (Ao WA RAUS): ol AU GUR s €131 astaL,

(i) 3201 (3852 g Rel) ol X A(SAU GR o E A Y AAU GUR A AL ENRL.



(i) Q % 9ULs AUR GUR IHL Bedl 25-30 oA UHLelell.
(iii) 25-30 cAHL (AdLAl A AA ALg GUR AU (Mean), oS 3(AA6A A Soc

@R (+25.D.) €1

(iv) 3l odll (355 @Meu elldwaul ARAAA WA2R s2cll soglet AU GUR AU
5c{l, URd Aol GUAN0L el el 222 MI2 olgl URL Acll o 222 M1 5l — AF, yel
el clleall GUalloL UES a3,
Asreold Soplcloll 25 Al AUARAC 22301 5l vt Yt 4AA Ay Aol

eLuAl:
Aliquot Sample OD Cut off OD ‘E’ Ratio
1 0.304 0.202 1.76
2. 0.328 0.202 1.62
3. 0.401 0.202 1.98
4 0.358 0.202 1.77
5. 0.326 0.202 1.66
6. 0.386 0.202 1.91
7 0.326 0.202 1.61
8 0.350 0.202 1.73
0. 0.369 0.202 1.83
10. 3.364 0.202 1.80
11. 3.327 0.202 1.62
12. 0.324 0.202 1.60
13. 0.327 0.202 1.62
14. 0.400 0.202 1.98
15. 0.375 0.202 1.86
16. 0.372 0.202 1.84
17. 0.329 0.202 1.63
18. 0.365 0.202 181
19. 0.367 0.202 1.82
20. 0.331 0.202 1.64
21. 0.343 0.202 1.70
0.345 0.202 1.71

)
r




23, 0.355 0.202 1.76

24, 0.363 0.202 1.80

25, 0.383 0.202 1.90

UL (Mean): €35 Woosd2o (XL + X2 + X3 + X4 ... xn OR x) GARdl Aal

ugl Aoll weasd2loroll A Aval (n) Ul ewousiR s,

= 2

N
SoslQosy et ‘E” ol ARl el Aoll A@sl2uoll g Avauell ewousik sA.
AeA U222 E A0 a1l austat.

_ 1.764+1.62+198........................ +1.90
x =
25

_ 43.96
X=—

25
x=1.76

2les§ 3[AA st

RUesS 3AAAA A YRAA [AVell BloBAUAl ARAAA MU
(S2udoto] MU B Al A URRAA A ol A6l UMl SoplcAoll AA(B A Io¥of cdlot 52 B,
wRles§  3ANaActoll oA wR2pnoidl 3RA Nl sleal  €ds
SoSl(QoRy U AR 23 (E 22 A UAA T AL ARwllclcllHl AA B, A 3, elwel
d23, x1 313 E @A x1 - x U wal x2 dAL3ell E Q21 Al ofloal WAL X2 — x
ol d YHIAL AUDLOL ALAA.
U220t AlA 3QA2Letal UL ‘d” d3lF eallaeumi w1 B.

. dl=x1-x=176-176=0

d2=x2-x=162-176=-0.14
dn=xn-x=1.98-176=0.22

Al ol 3(AQA2eUeA a9l 1A YHIRL ARl HL wa B,

(d1)?=(x1-x)?=0

(d2)? = (x2 —x)? = 0.019

(dn)? = (xn = x)? = 0.048

. 3QAARA col 530 GRRcUUL WA B A Ydn? Wl ¥ (xn~)? d¥ eallctauul
U &:

AUl (xn~)* =0.321




4.

5.

6.

uReuna wexsdales(l Aval (n) AlAsl2uo(l Avauell) etotaHi wd B.
Y (xn— x)2

n

GURAscl A allcldly MaSD el HI2 Al B,

SD = |29 (astt A Acy el clglaict e21A D)
(8l AU UEB 30 scll WYl Sl Al n A n - 1 &l gallacll Aed@ ¥ wuel
ELHELHL N — 191RLg AU UL 25 5 n ol WEA 24 QL.
Al, el ElHeLHl

SD = \/2("“"‘)2 = 9321 _ /0.0134 = 0.12

n-1  /25-1

SRA(SRAce 20 s A(RA 6L (Coefficient of Variation):

Aal (CV) A 25 33 ealaauni A B wa o(lAof uH{ls0 cun2 B,

2los§ 3[AAslet (SD) <

0
CV(%) U212 Mean (%)

100

0.12 <100
1.76

= 6.82%

Met, uuAAM wa AR [ARL2 UL UR Y sUHUA B Al ARA %14,

7. % 8¢ AlRAA slA Al A g2l

8.

relRlse W (811 26UR) oll GUaloL 53l REE s A ollotglcl 3.

() Sl 2Rl RAYU ot 5A W WESslM g2 WsAA URLE $3A.

(o) Q2Hi AR Sl da s,

()3 (RJEPCoO.D.  (3)se s (¥)E- A2 (S/CO)

(s) RAse 0.D. Ac / s2 g A A A2 a3 E-2Q2uell 2Ll 83, As E -
2220 atLettHl UA B A Ul R o1 W2l Aed E-2(Q=0(l d1atddl
Ues Q.

(5) Ul 3-Rel Aal E - 2ol RAS2 53, Ul Sotué GUR As s, ugdl wénHidl
A 28U RAse 5A. Ul el RAse 5, (32 weat GUR (As 5A
ALs dalR U %A



9.

() R UYl, AR E - A2/ 212 ololR dd AU (Mean) ol AA oletk RAS
$3lal ARl 52U

(%) 5ol SHIos RASE 53l @1os§ 3(AAGAAl ARl 5 A Ul REsc
Wdorell 21es$ 3(AA2AA RASR 52, Ul AA ol61R WU Ual LS § 3(AA ol
ALl 83U,

(L) A RAs2 s3la [ARL2 atell.
UUR [AMZSs = Mean + 2 SD, AlaR [AMe = Mean - 2 SD

(8) SD/x oll A RAs2 53l sRA(3 Q202 AR ANl LAl 5.
(BAER2A2 ARN A < 15% &g A SA.)

Y U550
As GUell sepld [@AMauotl GuaAldl ad uReuHle] Y ussW sepled
[@AR2ue{l vieR B slR % cll URRIMeAL el HEE 52 B, VA Aal 818 &ld
dl dat ARAUe A3 Hotla B,
SOUELE
1. Sopld A GUR welle scll uReuHloll ARANL MR €35 Retul W2l 8¢
A,
2. RReNls Al 2WwsH ARAA dla Al Aoil ARAA AU,
3. RRedls ARA6t ulRuall Mot Ay o{lGUR A oflA uslAUR cecuL.
A A YslRell 8.

(A) go5: 2osHl URRWIL 2 12 AU Rauni slecua 8. A tlA el
WAMeda REa 52 B,

(o) Qg2 uReuwmi Rige _u ata ® w212 uRewdl Motell AsouyR Asen
$A AR D; A A A A AE2 52 B F W2l Fr1R YA,

4. w5 ARAAAU: sH ARAC AR Ule] sdalla B AR As URRUM Ao
uReuHlell Ve [Qotl i € 8l B.

ek BEIGE
WRRWL 3 el 3R 51Re{l AUWLA 5 A A i ell UILEL Al

ReAlls AlRAt:

() sl Aol uRRL 3 2 slatR Acoialn AR R AElscll Rotell
GUR 8la ® A ol Actiell veuldd U A3 ®:




(32 ustl Gualolell ¥ wed A scl sl RAs2 53 .
AU (assay) AsUGoS.

AY it

Aoy AR otgl sl

oge ugld s,

Solse] Aot el Y cioll fla WAl 21URAR U] ALY L.

ISR L A o

(o) AleR AoAlolort: URRWA 3 B AlaR Ao ole(ld U R2H{scll Rotell
oA 8l B A o(lAottell yeuldc ue a3 :
5. (S sl GuAloLel B Ued AN 5l Al RAs2 52 B.
6. AsULAS (32 Al WAL Slot>? e AL W3l RAwo2 Y waal (e
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7. Sols AaletaleSH Ul & SlElal AUl 21U AR Ug) ol sl
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9. 2% scllHl wlcall Sl U RU¥oz U 3H 21U U 18l Sl
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(o)) Aauct Bsa au.
&) Ae ARt steiq.
() Aructof Asllot stoid
(85 Rs2 3[@qe o1&l s,
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(1) U AL 6AS Wos 6Als 51Utz d R5AR2 S
Department of Transfusion Medicine / Blood Center:

e The sample in EDTA via (preferably vaccutainer) for blood grouping
and the vial must be labeled

e Requisition form and sample with discrepancy are UNACCEPTABLE

e This form will not be accepted if it is not signed or any relevant section is

left blank.

- /
Patient’s Name ............ IDNo............ Age ....... SeX ............ Ward ............
DIagNOSIS. .. .vveeee it Clinician Incharge .............cooiii .
Blood group ....c.oovviiiiiii, Rh....................... (Send fresh 2 ml sample

in EDTA vial for blood grouping if the patient has received transfusions check blood
group form records as its correct information is responsibility of the doctor filling
this requisition form). Indication for Transfusion:

Pre-transfusion values:

Platelet count: x10°/ uL APPT: sec. PT
sec.
PTI : % Serum albumin : g/dL
Quantity of unit(s) required :
O Whole blood O Packed Cells: O Apheresis Platelets:
O Platelets O FFP / Plasma: O Cryoprecipitate:
O Special produscts
Previous Transfusion Yes O No O
H/O Pregnancy / Abortion Yes O No O
Adverese Reaction, if any Yes O No O

Certify that |1 have personally collected the blood sample after identification
of patient’s ID No. and name. | have explained the necessity of component
transfusion and the risks associated with it tio patient / relatives and have
taken informed consent.

Time __ AM/PM Signature of MO

Date Name




(1) AIUA SoA02 S SR Zlor ] Dol

Name of the Hospital ...

CONSENT FOR THE TRANSFUSION OF BLOOD / BLOOD COMPINENNTS
Patient’s Name ..........cccooiiiiiiiiiinnnnn, Registration No.

Ward /Bed NO. ......ovvvviiinnnn.n.

Blood transfusion is a lifesaving medical procedure. Blood can be given as ‘whole
blood’ or as components such as : Red cells, platelets, Plasma and Cryoprecipitate.

I / My patient have / have been informed of the transfusion options available and
expected benefits of transfusion of blood and / or components.

I / My patient understand/s that blood / blood components in the interest of proper
medical care.

I / My patient understand/s that blood / blood components to be admuinistered have
been prepared ad tested in accordance with rules established by National
Regulation. However, there is still a vry small chance that an adverse reaction can
occur such as: fever with or without chills and rigor, itching and hives, which are
treatable. Rarely an unpredicatable life threartening event can also occur.

I / My patient have / has been informed that despite mandatory screening for blood
borne infections such as HIV, Hepatitis B, Hepatitis C, Syphills and Malaria, the
risk of acquiring these infections is not totally eliminated.

I / My patient have / has had the opportunity to ask questions about transfusions,
alternatives to transfusion, risk of not transfusing, the procedure to be used and the
relative risks and hazards involved.

I / My patient belive/s that |1 / My patient have / has been sufficiently informed to
make a descision to give consent for transfusion of blood / bood components.

I / My patient have / have been informed and explained the above in a language that
I / My patient understand/s.

AUTHORIZATION BY PATIENT

Name of the Patient

Signature / Thumb Impression

Name of Witness

Signature / thumb Impression

Date ............. Doctor Designation




PATIENT’S ATTENDANT / NEXT TO KIN

The patient IS unable to give consent because
............................................................. And |
........................................................ (name / relationship to the patient),
therefore consent for the patient. I acknowledge that I have had an opportunity to
discuss this procedure, as stated above, with my physician, physician designee and

hereby consent to this priocedure.

If consent is not taken please mention reason for it.

Signature of Medical Officer



1.0

(5.1) WHOLE BLOOD / BLOOD COMPONENT / BLOOD PRODUCT

FORM

(COMPATIBILITY REPORT)

(form no. 1 Annexure Il of Guidance document for Reporting Serious Adverse

Reactions in blood Transfusion Services, National Institute of Biologicals)

(Name Hospoital
................................................................................... )
(To be retained in patient’s file)
PATIENT DETAILS 2.0 PRODUCT DETAILS:
SSNo. Date 21 Blood /
Name of Pt. Components
1. WB
Age / Sex 2. PRBC
4. PC
Blood Group Rh 5 PRP
Hosp. wd Bed 6. FFP
7. Cryo Poor Plasma
8. Cryo Precipiate
9. Blood Product (Name)
Bag No (s) Date Blood
Bank

el A\ =

Signature of Medical Officer




(5.2) WHOLE BLOOD / BLOOD COMPONENT / BLOOD PRODUCT
TRANSFUSION REACTION FORM

(form no. 2 Annexure 111 of Guidance document for Reporting Serious Adverse

Reactions in Blood Transfusion Services, National Institute of Biologicals)

(Nam of HOSPITAL. .. ... e e e e e e e e e e e )
(To be sent to Department of Transfusion Medicine / Blood Bank after transfusion)
S.No. ______ Date ___ Blood / Components
Name of Pt. 1. wB

2. PRBC
Reg No. Group Rh 3. LPRBC
Blood Group Rh 4. PC

5. PRP
Hosp. wd Bed 6. FFP
Donor Units 7. Cryo Poor Plasma

8. Cryo Precipiate
Blood Bag No (s.) 9. Blood Product (Name)
l. ...... T
2.Transfusion at completed at Rate to Transfusion

drops per minute Actual quantity of blood transfused (ml)
CLINICAL OBSERVATION:

General condition Pre Transfusion During Transfusion | Post Transfusion

Pulse

Resp.

Temp.

B.P.

Rigor

Chills

Myalgia

Urticaria

Other Obseravation

Doctor / Nurse Note: In any case of transfusion reaction, inform the blood bank staff

immediately. Send blood bag, transfusion set, post — transfusion
sample (EDTA)

Signature of Medical Officer / Nurse




(5.3) PROTOCOL FOR THE INVESTIGATION ACUTE
TRANSFUSION REACTION

Annexure IV of Guidance document for Reporting Serious Adverse Reactions in Blood

Transfusion Services, National Institute of Biologicals

Investigation of Acute Transfusion Reactions

N o A

Take immediate note and inform blood bank

Seek help immediately from skilled anaesthetist or emergency team
Complete the transfusion reaction form and appropriately reord the following.
= Type of Transfusion Reaction

= Time after the start of transfusion to the occurrence of reaction
= Unit No. of component transfused

= Volume of the component transfused

Send following for lab investigations:

Repeat ABO & Rh (D) Grouping

Repeat Antibody Screen and Cross Match

Direct Antiglobulin Test

Send EDTA and citrated blood sample and urine sample to Hematology
for:

Complete Blood Count (CBC)

Plasma Hemoglobin

Urine Hemoglobin

Coagulation Screen

Send clotted Blood sample to Biochemistry Lab for:

Renal function test (urea, creatinine and electrolytes)

Liver function tests (bilirubin, ALT and AST)

Send Blood culture in special blood culture bottles to Microbiology Lab.

(5.4) IMPUTABILITY LEVELS

(Sub Annexure V of Guidance document for Reporting Serious Adverse Reactions

in Blood Transfusion Services, National Institute of Biologicals)

Term Assessment scale

Definite (Certain) When there is conclusive evidence beyond reasonable doubt




that the adverse event can be attributed to the transfusion.

Probable (Likely)

When the evidence is clearly in favour of attributing the

adverse event to the transfusion or an alternate cause.

Unlikely (Doubtful)

When the evidence is clearly in favour of attributing the

adverse event to causes other than the transfusion.

Excluded

When there is conclusive evidence beyond reasonable doubt
that the adverse event can be attributed to causes other than

the transfusion.




(5.5) TRANSFUSION REACTION WORK-UP FORM

Annexure VI of Guidance document for Reporting Serious Adverse Reactions in

Blood Transfusion Services, National Institute of Biologicals

(Name of the Hospital ..................ccoeienes

RegistarationNoO..............ccoevveenen. Ward /Bed NO. ...ccovviiiiii i

AGE / SBX i Unit In charge

D= Vo ] 10 5] £ PP

INAicatioNTOrTraANSTUSION ... ettt e e e e e e e e e e e e e e e e e e

Clinical Stautus of Patient:
Respiratory system : Renal :
CVS: GIT:
CNS: Liver:
H/o Previous Transfusion, Pregnancy, Transplantation:

H/ oD rUGINTAKE: ...t e e e e e e e e e e

AnyotherinfusionthroughB. T.set: ... e,

REACTIONAETAIIS: ... e e e e e e e e e e e e e e s

Received:

Reactionform(dulyfilled): ...

BloodBag/Bagalongwithtransfusionset: ..........cooi i e

POStEranSTUSIONSAMIPIE: ..ot e e e e e e

Date/timeatwhichblood/Bloodcomponentwastransfused:

Date/timeatwhiChreaCtioNOCCUITEA: ... ..ottt e e e e e e e e e e

Date/time at which sample/reaction form were

sent

to

blood bank




TRANSFUSION REACTION WORK-UP FORM (Contd.)
(Name of the Hospital ..................ccoeeeies )

S.No.

Blood/BloodcomponentuNItNO. .......c..iuuieiieiie et st
AmountofBlood/BloodComponentTransfused: ..........cooviiiiiiiiiiiiiiici e,
Investigation:
Identification of Patient:
Rechecking of Records:
CrossmatChfile ...
R0 1=] =T |51 (-]
BloodGroUPINGREGISTET ... ettt e e e e e e e e
VisualExaminationofBag/Transfusionset .............ooviiiiiii i,
Supernatant of Sample:
Pre Tx Sample:
POSETXSAMIPIE .. e e
BagSample ..
Blood Group:
PrE T XSAMPIE . e e
POSETXSAMIPIE ... et e e e
BagSample ...
Direct Coombs Test (DCT):
POSETXSAMPIE ... e e e e e
PrE T XSAMPIE . e e

Repeat cross match of Blood Bag Sample with:

Major (RT) Major (370) AHG Minor (RT)
Phase

Pre Tx Sample

Post Tx Sample




TRANSFUSION REACTION WORK-UP FORM (Contd.)
(Name of the Hospital ..................ccoeeeies )

S.No.

Evidence of Haemolysis:

Plasma Haemoglobin ...............c.oooeen i, Haemoglobin : Pre TX ........cccoivene.
Serum Bilirubin: ..., POSt TX e,
UrineHaemoglobiN: ... .. e

(O] 1T [=T a0 1] o =T o o P

Congulation stutus:

PlatBlEtCOUNT: ... e e e e

Blood Culture (Date/time at which culture was sent):

00 | =T
oY1 =T 0 PP

Peripheral Blood smear (Patient sample / Blood Bag Sample):
LeiShMAaNSTaiN ... ... e e e e e e
L] > 011 = T
(@] 018 =T [ 1< {1 1 | P

Blood Bag details:

TYPEOTBIOOABAY :© ... ettt e e e e e e e
LOUNO oo Date of collection : .............cceeeniiee
TUbE NO ... Date of EXPIry ....ccooiviiien,

Cross match detalis:

Date of CX- MatCh & ... e e
Emergency / ROULING ... e e e e e e e e
Name of Technical staff who cross matched the unit ...,
Date / time Of ISSUE & ... v e

Interval between issue and transfusion ............coooo i
Where was blood kept during that interval: ...,
Was the blood warmed before transfusion, if yes, by what method: .....................



TRANSFUSION REACTION WORK-UP FORM (Contd.)

(Name of the Hospital ..................ccoeeeies )

S.No.
If Blood bag has been previously Cx-matched / issued:
Date of Cx Match Date / time of Date of Receive

Issue Back

Donor Details
NI e e e e Age/Sex ....coeviiinnnn.
N0 [0 1
PO e e
Date of collection : ........c.oeeiiiiiiii e Place of collection .........
Name of Phlebotomist / ASSItaNt & ... e e e
Type of DONOF VD / RD ... e e e e e e e e e e e e e
Any special INVESTIGAtioN ...t e e e e e
Inference:

Signature of Consultant / Senior Resident / Junior Resident / Medical Officer




(5.6) TR -TD (TRANSFUSION REACTION - TRANSFUSION

DOCUMENT)
RECORD TO BE MAINTAINED BY

THE DEPARTMENT OF TRANSFUSION MEDICINE / BLOOD BANK
Annexure VII of Guidance document for Reporting Serious Adverse Reactions in

Blood Transfusion Services, National Institute of Biologicals
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(5.7) Transfusion Reaction Reporting Form (TRRF) for Blood & Blood

Components & Plasma Products

Annexure V111 of Guidance document for Reporting Serious Adverse Reactions in

Blood Transfusion Services, National Institute of Biologicals

National Institute of Biological — Indian Pharmacopoeia Commission

Ministry of Helath & Family Welfare Govt. of India

HAEMOVIGILANCE PROGRAMME OF INDIA, NATOIONAL INSTITUTE OF
BIOLOGICALS

For reporting of Transfusion Reactions by Healthcare Professionsl

(National Coordinating Centre)

(A) PATIENT INFORMATION

Patient initials* ............... DOB/Ageinyears* ................ Blood Group* ................ Diagnosis
Hospital Code No ............... Hospital Admission No*................... Sex* F M
Date* & Time of Transfusion ............ Date* & Time of reaction ................ Date & Time recovery
(B) TRANSFUSION PRODUCT DETAILS*
Expiry Manufacture 1Rs;pe:1itme /
Components Select Unit Number | Date of the of the Blood Batch Indications | Transfusion
Components | (Transfused) Blood Bag Number (No.of
Component Repeats)
Whole Blood
Red  Blood
cells
Platelets
Apheresis
Platelets
pooled / RDP
Solvent
detergent
(SD) Plasma
FFP
Cryoprecipite
Any other
Plasma Manufacture of the Plasma | Batch Expiry Date of the
Products Product Number Plasma Product
(Please
Specify)
© NATURE OF ADVERSE REACTIONS*

Reactions

Please Tick ()




1 Immunological Haemolysis due to ABO incompatibility

2 Immunological Haemolysis due to other allo — antibodies

3 Non Immunological Haemolysis

4 Transfusion Transmitted Bacterial Infection

5 Anaphylaxis / Hyperesensitivity

6 Transfusion Related Acute Lung Injury (TRALI)

7 Transfusion Transmitted Viral Infection (HBV)

8 Transfusion Transmitted Viral Infection (HCV)

9 Transfusion Transmitted Viral Infection (HIV - 1/2)

10 Transfusion Transmitted Viral Infection, other (Specify)

11 PostTransfusion Purpura

12 Transfusion Transmitted Parasitic Infection — Malaria

13 Transfusion Transmitted Parasitic Infection (Others
specify)

14 Transfusion Associted Graft Versus Host Disease
(TAGVHD)

15 Ferbrile Non Haemolytic Reactions (FNHTR)

16 Transfusion Associted Dyspnea (TAD)

17 Transfusion Associted Circulatory Overload (TACO)

18 Other Reaction (5)
OUTCOME OF THE ADVERSE REACTION (S)* REPORTER
Death following the adverse reactions Name and professional
Recoverd Address:

®) Revovered with sequelae Pincode :
Permanentaly disabled Email -
T Tel.No. (with STD code) __

Any other Inforamtion ...

CASUALITY
ASSESSMENT*

Date of
this
report
(DD/MM
IYYYY)




(5.8) TRANSFUSION REACTION REPORTING FORM (TRRF)

Annexure VIII of Guidance document for Reporting Serious Adverse Reactions in

Blood Transfusion Services, National Institute of Biologicals

Report adverse experience with
Blood Transfusion or Blood
Products administration

Who can report?

Any health care professional
(Doctors including Dentists,
Nurses and Pharmacists)
Where to Report?

Please send the completed
form to the nearest Medical
Colleges / Hospitals / Blood
Banks / Institute under
Haemovigilance Programme
of India or to National
Coordinating Center-
Haemovigilance Programme
of India. NIB

A list of nationwide Medical
Colleges / Hospitals / Blood
Banks / Institutes under
Haemvigilance Programme of
India is available at
http://www.nib.gov.in

ADVICE ABOUT REPORTING

What  happens to

submitted information

= The causality assessment
is carried out at Medical
colleges / Hospitals / Blood
Banks / Institutes under
Haemovingilance
Programme of India.

= The information collected
in Transfusion Reaction
Reporting Form (TRRF)
will be forwarded to
National Coordinating
Centre — Haemovigilance
Programme o India NIB,
through a software
(Haemo-Vigil) developed
in house by NIB’s IT
division. This data will be
collated & analysed to
identify trends,
recommend best practices
and interventions required
to improve patient care &
safety.

the =

These recommendations will
be forwarded to IPC National
Coordinating Centre, PvPI for
onward transmission t Drugs
Controller General (India).
Central Drugs  Standard
Control Organization.

These recommendations will
be used to formulate safety
realted regulatory decisions on
Blood & Blood Products
Transfusion which will be
communicated to various
stakeholders.

The information will be
submitted to the advisory
Committee of
Haemovingllance Programme
of India constituted by the
Ministry of Health and family
welfare. The Committee is
entrusted with the
responsibility to review any
interventions that may be
required.

TRANSFUSION REACTION REPORTING FORM (TRRF)
For VOLUNTARY reporting of Transfusion Reaction by

helath care professionals

National Institute of Biological

National Coordinating Centre-Haemovigilance Programme of Inida

Directorate General of Health Services

Ministry of Health & Family Welfare, Governement of India

A-32, Sector-62. NOIDA

http://www.nib.gov.in

Confidentiality

The patient’s identify is held in strict confidence and protected to the fullest extent. Programme staff is not |

expected to and will not disclose the reporter’s identity in response to a request from the public, Submission I

of a report does not constitute an admission that medical personal or manufacturer or the product caused or |

contributed to the reactions.

TRFF can be downloaded from the websites:

Www.nib.gov.in.

WWW.Ipc.gov.in.

WWW.cdsco.nic.in

S




(5.9) FLOW CHART FOR REPORTING SERIOUS ADVERSE REACTIONS

ASSOCIATED WITH BLOOD TRANSFUSION
Annexure IX of Guidance document for Reporting Serious Adverse Reactions in
Blood Transfusion Services, National Institute of Biologicals

Medical Ward: Adverse Reaction noted by the Physician / Nurse.

\)

Medical Ward: Documentation in Form No. 1 (Annexure 11 of NIB document)

\)

Medical Ward: Fill up Form No.2 (Annexure 11 of NIB document). Along with form No.2
and Blood Bag, Transfusion Set, and Post — transfusion Sample to Department of
Transfusion Medicine / Blood Bank for further investigation including Repeat ABO & Rh
(D) Grouping, Repeat Antibody Screen and Cross Match, Direct Antiglobulin Test.

\)

Medical Ward: Send EDTA and Citrated Blood Sample and Urine Sample of the patient to
Hematology Lab for Complete blod count *CBC), Plasma hemoglobin, Urine hemoglobin,
Coagulation Screen.

\)

Medical Ward: Send clotted Blood Sample to Biochemistry Lab. For Renal Function Test
(Urea, Creatinine and Electrolytes), Liver Function Test (Bilirubin, ALT and AST).

\)

Department of Transfusion Medicine / Blood Bank : to further investigate the Transfusion
Reaction as per the Reaction Work up Form, document the findings, compliation of the
reports from other departments and reporting results and inferences to the respective
departments.

\)

Department of Transfusion Medicine / Blood Bank : Assess the Imputability Level of the
Transfusion Reaction in Coordination with the attending Physiscian of the respective
medical departments.

\)

Department of Transfusion Medicine / Blood Bank : Enter the details in the Transfusion
Reaction — Traceability Document (TR — TD). (Annexure V11 of NIB document)

\)




Hemo - Vigil Software: Enter the information as per the Transfusion Reaction
Reporting form for Blood & Products for onwards transmission of data to NCC,
NIB.




(5.10) ISBT TABLE OF REPORTABLE SERIOUS ADVERSE

REACTIONS (SARS)
Serious  Adverse | Clinical Features Laboratory feathures
Reactions
Immunological: Fever, Chills/rigors, facial flushing, | Haemogolbinuria, decreased serum
Haemolysis due to | chest pain, abdominal pain, back/flank | haptoglobin, unconjugated
ABO incompatibility pain, nausea/vomiting, diarrhea, | hyperbilirubinaemia, increased LDH
hypotension, pallor, jaundice, | and AST levels.
oligoanuria, diffuse bleeding, dark | Blood group serology shows ABO
urine,decreased haemoglobin | incompatible mismatch between

levels.Reactions may occur within 24
hours (acute) or may not main fest for

up to 28 days.

recipient and donor.

Immunological As above As above but blood group serology

Haemolysis due to shows either allo-antibodies to donor

other allo-antibody red cells or auto-antibodies in the
recipient

Non-immunological: As above As above but due to non-

haemolysis immunological, possibly mechanical

factors such as malfunction of a pump
or blood warmer, or the use of

hypotonic solutions etc.

Transfusion -
transmitted bacterial
infection. Note -
MUST be reported

Fever, rigors and jointpain with no
evidence of symptoms pre-transfusion

or alternative source os infection.

Positive blood cultures from recipient
and donor pack, (matching organisms)
or at least one component received by
the infected recipient shown to contain

the agent of infection.

Transfusion -
transmitted viral

infection (HCV)

As above

Transfusion -
transmitted viral

infection HIV1 &2

As above

Transfusion -
transmitted viral

infection — other

As above

Post transfusion

purpura

Bruising, severe haemorrhage, oozing
wounds.

Usually occurs 5 — 12 days post

Thrombocytopenia (5-12 days post
transfusion) and anti-HPA antibodies

present




transfusion.

Fever, rash, liver, dysfunction,
diarrhea. Usually occurs 1-6 weeks
after transfusion.

E.g. Febrile non haemolytic transfusion

reactions

Pancytopenia, characteristic

histological appearances
marrow  biopsy, bone
hypoplasia, chimerism

on bone

marrow

Graft
disease

versus

host

(FNHTR) where fever > = 39°C oral or
equivalent and a change of >= 2°C from
pretransfusion value, chills, rigors,
headache, nausea. Usually occurs
within 4 hours of transfusion and
without any evidence of hemolysis,
bacterial contamination or underlying
condition.

E.g. Transfusion asscociated
circulatory overload (TACO) acute
respiratory  distress, tachycardia,
increased blood pressure, acute or
worsening pulmonary oedema on
frontal chest x-ray, evidence of positive
fluid balance. Usually occurs within 6
hours of completion of transfusion.

E.g. Transfusion associated dyspnea
(TAD) — respiratory distress occurring
within 24 hours of transfusion but
without the symptoms of TRALI,
TACO or allergic reactions and not

explained by any underlying condition.




uRle -5

INDUCTION TRAINING SCHEDULE FOR BLOOD BANK MEDICAL

OFFICERS
(NON BCSU)
DAY 1
Time Session Activity Methodology | Duration | Resource person
9.00 Traning
am - ) ) o ) Coordinator
930 Registration Group activity 30 minutes
am
Activity 1
Participant Ice breaker 15 minutes
9.30 introduction
am - [ Session - 1| Activity 2: o Senior Doctor / MO
Individual )
10.10 Introduction Expectation of the o 5 minutes blood bank
Activity
am participants
Activity 3 : Pre | Pre structured ]
] ] 20 minutes
traning assessment | questionnair
Activity 1 : Over
i view of National
10.10 Session 2 Video 15 minutes
Introduction to | blood safety _
am - SACS Quality
national blood safety | program
10.45 Manager
program & National Activity 2:
am ) Power point )
Blood Policy National Blood ) 20 minutes
presentation
Policy
10.45
am-
TEA BREAK
11.00
am
Activity 1:Donor _
Power point )
recruitment and . 30 minutes
11.00 ) presentation Senior  Counsellor,
retention
am - | Session 3 : Blood Senior Staff Nurse,
Activity 2: Donor 60 minutes .
1.00 donor selection y Power point _ Senior Doctor / MO
room procedure & . (video — 20
bm presentation & | Blood bank
Adverse Donor . . minutes,
Trigger video
Reaction PPT - 40




minutes)

Activity 3:

Organization of

Group activity | 30 minutes
blood donation
camp
1.00
pm
LUNCH
1.45
pm
Activity 1: Basic | Power point )
] 30 minutes
red cell serology presentation
60 minutes
1.45 Activity 2: ABO | Power point | (video — 20
pm Session 4: | and Rh grouping & | presentation & | minutes, Senior Doctor / MO
3.30 Immunohaematology | Typing Trigger video PPT — 40 | blood bank
pm minutes)
Activity 3: ABO _
Power point )
grouping . 15 minutes
presentation
discrepancies
3.30
pm
TEA BREAK
3.45
pm
Activity 4: Lab
3.45 .
Session 4 demonstation HB :
pm ) Senior lab
Immunohaematology | estimation, ABO, | Lab Demo 60 minutes o
4.45 technician
Contd RH grouping &
pm
typing
DAY 2
Time | Session Activity Methodology | Duration | Resource person
9.00 Rapporteur & Time
am ] Recap DAY 1 ] ) Keeper
Warming up . Presentation 30 minutes
9.30 session
am
9.30
am Session -  1]Activity 1 Power  point . Senior Doctor / MO
) ) ) 30 minutes
10.00 | immunohematology | Antiglobulin test presentation blood bank, senior
am (Contd.) lab tachnicians
10.00 Activity 2: | Power point | 30 minutes




am Compatibilty test presentation
10.30
am
10.30
am
TEA BREAK
10.45
am
10.45 L
Activity 3: Group
am
11.45 Activity on | Group activity | 60 minutes | Participants
an".n Session 1 Copatibiity testing
Immunohematology
11.45
(Contd.) o ) )
am Activity 4: QC in | Power point . Senior Doctor / MO
] 70 minutes
1.00 immunohematology | presentation blood bank,
pm
1.00
pm
LUNCH
1.45
pm
1.45
pm Activity 1: Basics Group ] Senior Doctor / MO
o 45 minutes
2.30 ) of TTI Activity blood bank
Session 2:
pm
Transfusion -
o 60 minutes
2.30 Transmissible _ ) _
) o Power point | (video — 20 | Senior Doctor / MO
pm Infection Activity 2: ) _ .
presentation & | minutes, blood bank, senior
3.30 Screening of TTI . . -
Trigger video PPT - 40 | lab tachnicians
m
P minutes)
3.30
pm
TEA BREAK
3.45
pm
Activity 3:
) Laboratary
3.45 Session 2:
) Demonstation .
pm Transfusion . . . Senior lab
L (Antiglobulin test, | Lab Demo 45 minutes o
4.30 Transmissible technician
) compatibility
pm Infection (Contd.) )
testing & TTI
screening)

DAY 3




Time | Session Activity | Methodology | Duration | Resource person
9.00 Warming up Recap DAY 2 Rapporteur & Time
am - session . . Kepeer
Presentation 30 minutes
9.30
am
9.30 Activity 1 Bio 60 minutes
' _ safet Power oint | (video — 20 _
am —|Session — 1 Bio y _p (_ Senior Doctor / MO
presentation & | minutes,
10.30 | safety & BMWM _ blood bank
Video PPT - 40
am )
minutes)
10.30
am -
TEA BREAK
10.45
am
10.45
am - Activity 2: “Bin it | Individual ) o
o 15 minutes | Participants
11.00 in a minute” Game | activity
am Session 1 Bio
11.00 | safety & BMWM o
Activity  3:  Bio ) )
am - Power point ) Senior Doctor / MO
Medical waste . 60 minutes
12 presentation blood bank
management
noon
12 : . :
Session 2: | Activity 1: _ Senior Doctor / MO
noon — Power point ) )
Equipment Equipement & . 60 minutes | blood bank, Senior
1.00 presentation o
management calibration lab technician
pm
1.00
pm -
LUNCH
1.45
pm
60 minutes
1.45 . . (Trigger
. . Trigger video & | . )
pm —| Session 3: Blood | Activity 1: Blood ) video — 20 | Senior Doctor / MO
Power point )
2.45 Components Component . minutes, blood bank
presentation
pm PPT - 40
minutes)
2.45
pm - Activity 2: QC for | Power point ] Senior Doctor / MO
] 45 minutes
3.30 components presentation blood bank

pm




3.30

pm -
TEA BREAK
3.45
pm
3.45 .
L ) Senior Doctor / MO
pm - Activity 3: storage | Power point ) )
) 15 minutes | blood bank Senior
4.00 & Transportation | presentation o
lab technician
pm
4.00 . .
Activity 4 . Senior Doctor / MO
pm - . Power point . )
Session  3: Blood | Administration of ) 40 minutes | blood bank Senior
4.30 presentation o
om Components (contd) | blood Components lab technician
Activity 5:
4.30
Laboratory )
pm - ) Senior lab
demonstration Leb Demo 60 minutes o
5.300 technician
(blood
pm
Components)
DAY 4
Time Session Activity | Methodology | Duration | Resource person
9.00 Warming up Recap DAY 3 Rapporteur & Time
am - session . . Keeper
Presentation 30 minutes
9.30
am
Activity 1 : Pre
. transfusion issues | Power point )
9.30 Session - 1 Pre _ . 30 minutes
& Bed side | presentation
am — | transfusion issues & . Senior Doctor / MO
practices
10.30 | Bed side practices & — blood bank
. . Activity 2 _
am Transfusion reaction Power point .
Transfusion ] 30 minutes
presentation
reaction
10.30
am
TEA BREAK
10.45
am
10.45 ) L
Session 2 : Roles & | Activity 1: Roles ) )
am - Power point ) Senior Doctor / MO
responsibilities of | & responsibilities . 60 minutes
11.45 presentation blood bank
MO of MO
am
11.45 | Session 3 : QMS in | Activity 1: “Simon | Group activity | 15 minutes | By Participants




am BTS says” Game
1.00 Activity 2: Quality _ _
Power point ) Senior Doctor / MO
pm management & . 60 minutes
presentation blood bank
Haemovinilance
1.00
pm
LUNCH
1.45
pm
Activity  1: _
Power point )
1.45 Session 4: Record | Record keeping . 45 minutes
) presentation
pm keeping documentation Senior Doctor / MO
3.15 documentation & | Activity 2: Legal blood bank
Power point )
pm legal aspects aspects of Blood _ 45 minutes
presentation
bank
3.15
pm
TEA BREAK
3.30
pm
3.30 Session 5: Licensing | Activity 1:
pm and Regulation, | Licensing and | Power point )
] 30 minutes
4.00 Drugs and Cosmetic | Regulation, Drugs | presentation
pm Act and Cosmetic Act Senior Doctor / MO
4.00 blood bank
Session 6: Data | Activity 1 : Data _
pm Power point )
analysis, Computer | analysis, Computer . 30 minutes
4.30 presentation
use and reporting use and reporting
pm
4.30 . Activity 1: Post
Session  7: Post o
pm training assessment | Pre Structured ) Training
training assessment . . 30 minutes )
5.30 & feedback on | questionnaire Coordinator
& wrap up . .
pm quality of traning

DAY 1 : Hb estimation, ABO RH Grouping & Typing

LABORATORY DEMONSTRATION

DAY 2 : Antoglobulin test Compatibility test, TT1 screening (ELISA/Rapid)
DAY 3 : Blood Components




yRlre -9
INDUCTION TRAINING SCHEDULE FOR MEDICAL OFFICERS
(BCSU) & LAB TECHNICIANS

DAY 1
] ) o ] Resource
Time | Session Activity Methodology Duration
person
9.00 . . . . .
Registration Registration 30 minutes
am
Activity 1
Participant Ice Breaker 15 minutes
9.30 introduction Senior
Session - 1 —
am - Activity 2: Doctor /
Introduction of . . .
10.10 Expectation of the | Individual Activity [ 5 minutes MO  blood
participants o
am participants bank
Activity 3 : Pre . L .
Individual Activity | 20 minutes
traning assessment
Activity 1 : Over
view of National ) .
10.10 | Session 2 Video Show 15 minutes
blood safety SACS
am - | Introduction to .
program Quality
10.45 | National blood safety —
Activity 2: _ Manager
am program Power point )
National Blood . 20 minutes
presentation
Policy
10.45
am -
TEA BREAK
11.00
am
Activity 1: Donor _
Power point .
recruitment and . 30 minutes Senior
) presentation
retention Senior Staff
11.00 Activity 2: Donor 60 minutes | Nurse,
am -] Session 3 Blood | room procedure & . . (video - Senior
Trigger video, PPT )
1.00 donor selection Adverse Donor minutes, PPT — | Counsellor,
pm Reaction 40 minutes) Doctor /
Activity 3: MO Blood
Organization  of | Group activity 30 minutes bank

blood donation




camp

1.00
pm -
LUNCH
1.45
pm
Activity 1: Basic | Power point )
] 30 minutes
red cell serology presentation
- Senior
L 60 minutes
1.45 Activity 2: ABO . Doctor /
) . . (video - 20
pm - | Session 4: | and Rh grouping & | Trigger videos, PPT _ MO Blood
minutes, PPT — )
3.30 Immunohaematology | Typing . bank Senior
40 minutes)
pm Lab
Activity 3: ABO Power ooint Technician
grouping . 15 minutes
presentation
discrepancies
3.30
pm -
TEA BREAK
3.45
pm
L Senior
Activity 4: Lab
3.45 . Doctor /
Session 4 demonstation HB
pm - ) ) MO Blood
Immunohaematology | estimation, ABO, | Lab Demonstartion | 60 minutes .
4.45 bank Senior
Contd RH grouping &
pm lab
typin
yping technician
DAY 2
. ) o ] Resource
Time | Session Activity Methodology Duration
person
9.00 Rapporteur
am - ) ) Power point ) & Time
Recap DAY 1 session | Presentation ] 30 minutes
9.30 presentation Keeper
am
9.30
am - Activity 1 Power point ] Senior
] 30 minutes
10.00 . Antiglobulin test presentation Doctor /
Session - 1
am MO blood
Immunohematology
10.00 o bank,
(Contd...) Activity 2: ) )
am - Power point . senior lab
Compatibilty . 30 minutes .
10.30 presentation tachnicians
testing

am




10.30

am -
TEA BREAK
10.45
am
10.45 L
Activity 3: Group
am
11.45 Activity on | Group activity 60 minutes Participants
an".n Session 1 Copatibiity testing
Immunohematology .
1145 Senior
(Contd...) o )
am - Activity 4: QC in | Power point . Doctor /
] 75 minutes
1.00 immunohematology | presentation MO  blood
pm bank
1.00
pm -
LUNCH
1.45
pm
1.45 Senior
pm - Activity 1: Basics N ) Doctor /
Group Activity 45 minutes
2.30 of TTI MO  blood
pm Session 2: bank
Transfusion Senior
2.30 Transmitted 60 minutes | Doctor /
pm - | Infection Activity 2. | Trigger video & | (video - 20 ] MO blood
3.30 Screening of TTI PPT minutes, PPT — | bank,
pm 40 minutes) senior lab
tachnicians
3.30
pm -
TEA BREAK
3.45
pm
Activity 3:
) Laboratary
3.45 Session 2:
) Demonstation .
pm - | Transfusion . . . . Senior lab
(Antiglobulin test, | Lab Demonstation 45 minutes o
4.30 Transmitted technician
) compatibility
pm Infection (Contd...) )
testing & TTI
screening)
DAY 3
Time | Session Activity Methodology Duration Resource




person

9.00 Rapporteur
am - ) ) ) & Time
Warming up Recap of DAY 2 Presentation 30 minutes
9.30 Kepeer
am
9.30 ) 60 minutes | Senior
. ) L | Power point )
am - | Session — 1 Bio| Activity 1 Bio ) (video - 20 | Doctor /
presentation & )
10.30 | safety & BMWM safety . minutes, PPT — | MO blood
Video Show )
am 40 minutes) bank
10.30
am -
TEA BREAK
10.45
am
10.45
am - Activity 2: “Bin it o . . o
Individual activity 15 minutes Participants
11.00 in a minute” Game
am Session 1 Bio
11.00 | safety & BMWM . ) Senior
Activity  3:  Bio .
am - Power point ) Doctor /
Medical waste . 60 minutes
12 presentation MO blood
management
noon bank
Senior
12 . o Doctor /
Session 2: | Activity 1: .
noon Power point ) MO blood
Equipment Equipement & . 60 minutes
- 1.00 presentation bank,
management calibration .
pm Senior lab
technician
1.00
pm -
LUNCH
1.45
pm
60 minutes
1.45 ) ) ) ) Senior
. L Trigger video & | (Trigger video —
pm —| Session 3: Blood | Activity 1: Blood ) ) Doctor /
Power point | 20 minutes,
2.45 Components Component ) MO  blood
presentation PPT - 40
pm ) bank
minutes)
2.45 Senior
pm - Activity 2: QC for | Power point ] Doctor /
] 45 minutes
3.30 blood components | presentation MO  blood
pm bank




3.30

pm -
TEA BREAK
3.45
pm
Activity 1: Senior
3.45 Laboratory Doctor  /
pm -] Session 4. Lab | demonstration . . MO  blood
Lab demonstration | 60 minutes )
4.45 Demonstration (Equipment bank Senior
pm management & lab
calibration) technician
DAY 4
. . . . Resource
Time | Session Activity Methodology Duration
person
9.00 Warm up Recap DAY 3 Rapporteur
am - session ) ) & Time
Presentation 30 minutes
9.30 Keeper
am
Activity 1 Senior
Storage & | Power point ) Doctor /
] 15 minutes
Transportation presentation MO blood
bank
Activity 2 Senior
9.30 . Administration of | Power oint . Doctor  /
Session — 1 Blood . P 30 minutes
am - blood components presentation MO blood
Components
11.15 bank
(contd...) :
am Activity 3 Senior
Apheresis Doctor /
Plateletpheresi Power oint MO blood
( P 1s) ] P 60 minutes
presentation bank,
Senior lab
technician
11.15
am -
TEA BREAK
11.30
am
11.30 . Senior
Session — 1 Blood ) )
am - Apheresis Power point ) Doctor /
Components . . 60 minutes
12.30 (Plateletpheresis) presentation MO blood
(contd...)
pm bank,




Senior lab

technician
Senior
12.30 Doctor /
pm - | Session 2 : QC for | Activity 1: Quality | Power point ) MO blood
] 30 minutes
1.00 TTI Control for TTI presentation bank,
pm Senior lab
technician
1.00
pm -
LUNCH
1.45
pm
Senior
1.45 Doctor /
pm - | Session 3: | Activity  1: Power point ) MO  blood
] 30 minutes
2.15 Haeomovingilance Haeomovingilance | presentation bank,
pm Senior lab
technician
Activity 1:
2.15 . Laboratory Senior
Session 4:
pm - demonstration . Doctor /
Laboratory Lab Demo 120 minutes
4.15 (Component MO blood
demonstration )
pm separation and bank
Apheresis)
TEA BREAK & WRAP UP
DAY 5
] ) o ] Resource
Time | Session Activity | Methodology Duration
person
9.00 Warming up Recap DAY 4 Rapporteur
am - session ) ) & Time
Presentation 30 minutes
9.30 Keeper
am
Senior
Doctor /
10.00 i - L .
Session 1 Pre Activity 1 : Pre | Power point . MO blood
am - | transfusion issues & o . 30 minutes
transfusion issues presentation bank,
10.30 | Bed side practices & i
Senior lab
am Transfusion reaction ..
technician
Activity 2 : Bed | Power point | 30 minutes Senior




side practices presentation Doctor /
MO blood
bank,
Senior lab
technician
Senior
10.30 o Doctor /
Activity 3 .
am - Power point ) MO blood
Transfusion . 30 minutes
11.00 presentation bank,
reaction .
am Senior lab
technician
11.00
am -
TEA BREAK
11.15
am
Senior
11.15 . Activity 1: Roles Doctor  /
Session 2 : Roles & )
am o &  responsibilities | Power point ) MO  blood
responsibilities  of o . 60 minutes
1215 of Lab Technician / | presentation bank,
LT/Medical Officer ) ) i
pm Medical Officer Senior  lab
technician
12.15
pm Activity 1: “Simon . _ By
Group activity 15 minutes o
12.45 says” Game Participants
pm
Session 3 : QMS in Senior
12.45 | BTS Doctor /
pm - Activity 2: Quality | Power point ] MO blood
] 30 minutes
1.00 management presentation bank,
pm Senior lab
technician
1.00
pm -
LUNCH
1.45
pm
Activity  1: _ Senior
1.45 | Session 4: Record _ Power point .
Record keeping & ) 45 minutes Doctor  /
documentation MO blood
3.15 ] documentation & — _
Activity 2: Legal | Power point ) bank,
pm legal aspects 45 minutes .
Senior lab

aspects of Blood

presentation




bank technician
3.15
pm
TEA BREAK
3.30
pm
3.30 Session 5: Licensing | Activity 1:
pm and Regulation, | Licensing and | Power point . Senior
] 30 minutes
4.00 Drugs and Cosmetic | Regulation, Drugs | presentation Doctor /
pm Act and Cosmetic Act MO blood
4.00 bank,
Session 6: Data | Activity 1 : Data _ :
pm Power point _ Senior  lab
analysis, Computer | analysis, Computer . 30 minutes L.
4.30 presentation technician
om use and reporting use and reporting
Activity 1: Post
training assessment . . .
Individual Activity | 30 minutes
4.30 . & feedback on
Session  7:  Post . . -
pm quality of traning Training
training assessment .
5.30 Activity 2: Organizer
& wrap up
pm Valedictory & Certificate 30
certificate Distribution minutes
distribution

LABORATORY DEMONSTRATION
DAY 1 : HB estimation, ABO RH Grouping & Typing
DAY 2 : Antoglobulin test Compatibility test, TT1 screening

DAY 3 : Equipment Management &Calibration

DAY 4 : Component Separation and Apheresis
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STAGES OF BLOOD DONOR COUNSELLING

Stage 1 — Pre donation information
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DVD -1
Resource Materials

Traning program agenda — Medical Officers, Lab Technician & Nurses.
Traning Moduale for Blood Bank Medical Officers & Lab Technicians
Traning Moduale Blood Bank Nurses
Facilitators Guide for Blood Bank Lab Technicians & BSCU Medical Officers
Facilitators Guide for Blood Bank Medical Offiicers (Non — BSCU)
Facilitators Guide for Blood Bank Nurses
Hand book on component Preparation and Apheresis for BSCU
Traning program power point presentation — Medical Officers, Lab Technincians &
Nurses
DVD -2

Videos

Documentary
(a) National Blood safety Program

Trigger videos

(a) Phlebotomy

(b) ABO Grouping and Typing
(c) Component Preparation
(d) Screening of TTI
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ANSWERS TO MULTIPLE CHOICES

Chapter -1 Chapter — 3
Q.No. Answer Q.No. AnSwer
1 a la True
2 b 1.b True
3 b l.c False
4 ¢ 1.d False
S b le True
6 a 1.f True
! d lg True
8 a 1.h True

9 c > b
10 A 3 "

4 c
) a
6 b
Chapter — 2
Q.No. Answer
1 c Chapter — 4
2 a Q.No. Answer
3 ¢ 1 a
4 C > a
5 b 3 b
6 a 4 d
/ b 5 d
8 b Chapter -5
9 d




Q.No. Answer
1 d
2 d
3 a
4 e
5 d
6 d
Chapter — 7
Q.No. Answer
1 d
2 d
3 e
4 b
b
Chapter — 6
Q.No. Answer
1 d
2 d
3 e
4 e
5.a Yes
= v Chapter - 8
5o NG Q.No. Answer
5.d Yes 1 d
2 a
3 a
4 d
5 b
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