


: ثطم أل

يمعيّ ای ثؽ تًُیٍ کیفیت  

ًْبتٕنٕژی

ظکتؽ يٓؽظاظ َٔکی: تٓیّ ٔ تُظیى

 



ْؽذ اخؽائی  تًُیٍ کیفیت ظؼ ًْبتٕنٕژی 

 ثؽَبيّ کُتؽل کیفی ظاضهی ًْبتٕنٕژی

 ثؽَبيّ کُتؽل کیفی ضبؼخی  ًْبتٕنٕژی

  اقتمؽاؼ قیكتى يعیؽیت کیفیت ظؼ ثطم ًْبتٕنٕژی

هدف وهائی سیستم تضمیه کیفیت در هماتىلىژی 

استحصال وتایج صحیح با قابلیت اطمیىان بالا و تکزار 

پذیزی و دقت بالا است



Quality Assurance hematology
ثؽَبيّ تًُیٍ کیفیت ظؼ ضٌٕ نُبقی

 ثؽَبيّ کُتؽل کیفی ظاضهی ضٌٕ نُبقی -1

 Internal Quality Control , IQC

 ثؽَبيّ کُتؽل کیفی ضبؼخی ضٌٕ نُبقی -2

 External Quality Control , EQC

 آؾيٌٕ يٓبؼتی ظؼ ضٌٕ نُبقی - 3

 Proficiency Examination

 اقتبَعاؼظ قبؾی ظؼ ثطم ضٌٕ نُبقی- 4

Standardization



ثؽَبيّ اخؽائی کُتؽل کیفی ظاضهی ًْبتٕنٕژی

IQC (Internal Quality Control)

  ٍاَدبو ؼٔؾاَّ ثؽَبيّ ظؼ ْٕل ؼظیف کبؼی ؼٔتی

  فؽاْى ًَٕظٌ یک قیكتى کُتؽل فٕؼی ٔ َؽٔؼی ظؼ

ثؽَبيّ

  ِايلاذ فٕؼی ضٓب ْبی زبظث نع



External Quality Assessment(EQA)
ثؽَبيّ اؼؾیبثی کیفیت ضبؼخی ًْبتٕنٕژی 

                                    اؼؾیبثی ػًهکؽظ گػنتّ ثطم ًْبتٕنٕژی
Evaluates past performance

                                                                 اَدبو آؾيبیم ثؽ ؼٔی ًََّٕ ْبی يدٕٓل
Testing of unknown samples

                                                    يمبیكّ َٔؼیت ػًهکؽظ يؽکؿ ثب قبیؽ يؽاکؿ
Compare performance with others 

فؽاْى ًَٕظٌ یک يیعاٌ خٓت ايلاذ ٔ ثٓجٕظ ضٓب ْبی ػًهکؽظی

Provides a forum forimprovements and 
correction of errors



Quality Management
يعیؽیت کیفیت ظؼ ثطم ًْبتٕنٕژی

آيٕؾل کبؼکُبٌ ثب يلازیت فُی ثبلا ظؼ ًْبتٕنٕژی

  Training of laboratory staff

 کبؼثؽظ ظقتٕؼانؼًم ْبی اقتبَعاؼظ کبؼی يكتُع ظؼ ثطم ًْبتٕنٕؾی

The use of SOPs

 اقتبَعاؼظ ( تعاؼکبت) يعیؽیت يُبثغ

Standard supply management

 يعیؽیت اقتبَعاؼظ تدٓیؿات ثطم ًْبتٕنٕؾی

Standard equipment management

َظبؼت ٔ قبؾيبَعْی ظؼ ثطم ًْبتٕنٕؾی

  Supervision and organization



Internal Quality Assurance hematology 

ثؽَبيّ تًُیٍ کیفیت ظاضهی ظؼ ضٌٕ نُبقی

 ٌٕخٓت ظقتیبثی ثّ يست ٔ ظلت يٓهٕة ظؼ آؾيبیهبت ض

نُبقی  آنُبئی کبيم ثب يُبثغ ضٓب ظؼ ضٌٕ نُبقی ٔ ؼآْبی ؼفغ 

ٔ پیهگیؽی اؾ آَٓب اًْیت فؽأاَی ظاؼظ کّ ظؼ قّ زٕؾِ لجم اؾ 

. آؾيبیم ٔ آؾيبیم ٔ پف اؾ آؾيبیم لبثم اؼؾیبثی ٔ ثؽؼقی اقت

Preanalysis errors in hematology

Analysis errors in hematology

Postanalysis errors in hematology



Quality Assurance Targets

اْعاف تًُیٍ کیفیت 

.Preanalytical Process

.Patient preparation,

.Specimen collection, Anticoagulant, labeling, storage, transportation

.Postanalytical Process

.How report, speed of report,…

.*never rely on a single value (out of reference range) to make a 
diagnosis( 1 sample for report of low plat count or low Hb )

.*oslers rule: Try to attribute all abnormal findings to a single 
case(correlation of wbc count & ESR & Diff & CRP)

.Analytical Process

.Internal QC 

.External QC



Classification  of Error in laboratory
ْجمّ ثُعی إَاع ضٓب ظؼ آؾيبیهگبِ ثبنیُی

Random error:               variance
Increase scatter of value about the true value

Results of chance(eg.sampling error)
Don‘t affect an entire batch of specimens

Are not be detected by control samples

Systematic error:            bias
not due to chance

eg.deteriorating reagents

يُدؽ ثّ تغییؽ ٔاؼیبَف ٔ اَسؽاف يؼیبؼ تكت يی گؽظظ ٔ يًٓتؽیٍ يثبل  ضٓب تًبظفی
تبثیؽی ظؼ کم َتبیح یک / يی ثبنع( ظقتی یب اتٕيیهٍ) آٌ ضٓب ْبی زیٍ ثؽظانت ًََّٕ 

.ؼظیف کبؼی َعاؼظ ٔ تٕقّ ًََّٕ ْبی کُتؽل ؼٔؾاَّ نُبقبئی ًَی گؽظظ 

يُدؽ ثّ تغییؽ يیؿاٌ ثبیبـ یب ػعو يست تكت يی گؽظظ ٔاؾ   ضٓب قیكتًبتیک
يًٓتؽیٍ ظلایم ثؽٔؾ آٌ ظؼ آؾيبیهگبِ تطؽیت ٔ فكبظ تعؼیدی يؼؽف ْب ٔ ؼاژَت ْب يی 

ثبنع  



common Random Error in hematology
چُع ًََّٕ ضٓب ْبی نبیغ يبژٔؼ ظؼ ثطم ًْبتٕنٕژی  

 يًٓتؽیٍ ٔ أنیٍ يُجغ ضٓب تًبظفی ظؼ ًْبتٕنٕژیIncomplete mixing:

 : اضتلاِ َبلى یب ػعو اضتلاِ ًََّٕ لجم اؾ تسٕیم ًََّٕ ثّ ظقتگبِ یب ثؽظانت ضٌٕ خٓت آؾيبیهبت

ظقتی ًْبتٕنٕژی

 ظٔيیٍ ظنیم نبیغ ضٓبْبی ؼاَعٔو ظؼثطم ًْبتٕنٕژیBubble or particle in reagent :

زُٕؼ پبؼتیکم یب زجبة ظؼ ایؿٔتٌٕ یب يؼؽف ْبی قیكتى قم کبَتؽ

 قٕيیٍ ظنیم ضٓب تًبظفی ظؼ ثطم ًْبتٕنٕژیProbe and syringe variation :

 زُٕؼ يیکؽٔ کلات یب يبکؽٔ کلات کّ يی تٕاَع ػلأِ ثؽ َٕقبٌ ظؼ َتبیح ظقتی يُدؽ ثّ اَكعاظ

َبلى یب کبيم پؽٔة قم کبَتؽ ٔ ثؽٔؾ ضٓب ْبی تًبظفی ٔ قیكتًبتیک گؽظظ

  چٓبؼيیٍ ضٓبی نبیغ ؼاَعٔو ظؼثطم ًْبتٕنٕژیOptical problem :

 يهکلات ٔ َٕقبَبت قیكتى اپتیکبل یب َٕؼی قم کبَتؽ یب فتٕيتؽ.

  



: ثطم ظٔو 

ثؽَبيّ اخؽائی کُتؽل کیفی ظاضهی 

ًْبتٕنٕژی  
ظکتؽ يٓؽظاظ َٔکی: تٓیّ ٔ تُظیى

 

Reference: 

1- Infobase  NCCLS  2000 

2-Henry 21st Ed 2007

3- PRACT1CAL HAEMATOLOGY Dacie and 
Lewis TENTH ED1T10N 2006



Validation method & 
instrument in hematology

:ْعف اؾ يسّ گػاؼی 

تػخیؽ يُبثع ٔ يمذار خطب ْبی ثبنمِٕ -1

يتذ ثکبر رفتّ يُبضت آزيبیػگبِ اضت -2

ثرأردِ ضبزی انسايبت ٔ يمررات لبََٕی -3

 قٕظ يب اؾ يسّ گػاؼی:

يمررات لبََٕی رعبیت غذِ  -1

آزيبیػگبِ يطًئٍ يی غٕد کّ تطت ْبی لبثم اعتًبد ٔ  -2

خٕاثٓبی لبثم لجٕل  ٔ ؾحیحی دارد



Validation method & 
instrument in hematology

چّ ؾيبٌ يسّ گػاؼی یک َؽٔؼت اقت؟
زيبَی کّ رٔظ خذیذ در آزيبیػگبِ ٔارد غٕد  -1

غرایط در آزيبیػگبِ تغییر کُذ  -2

از تدٓیس خذیذ اضتفبدِ غٕد -3 

يٕاد ٔ يعرف ْب تغییر کُُذ -4

ْر زيبٌ کّ يتذ خبرج از انگٕی طراحی غذِ در آزيبیػگبِ يٕرد اضتفبدِ لرار يی  -5

.  گیرد 

کُترل کیفی یک دضتگبِ ثب یک ضیطتى دیگر در یک يحم ْر چُذ ٔلت یکجبر ثّ عُٕاٌ -6

.  یب يحم دیگر

گبْی دچبر يػکم يی غٕیى ٔ خرٔخی یک دضتگبِ از يمذار ٔالعی اَحراف پیذا يی  -7

.کُذ ٔ ثبیذ ثب یک رٔظ رفراَص چک غٕد 



  Fآؾيٌٕ

(يسّ گػاؼی ظؼ زٕؾِ اؼؾیبثی ظلت)
ایٍ آزيٌٕ راْی ثرای ارزیبثی دلت دٔ رٔظ يی ثبغذ ٔ ثرای 

ایٍ يُظٕر از ٔاریبَص یب يرثع اَحراف يعیبر اضتفبدِ يی غٕد 

:ثّ ؾٕرت زیر يحبضجّ يی غٕد  Fيیساٌ . 





major Preanalysis errors  in hematology
ضٓبْبی نبیغ لجم اؾ آَبنیؿ ظؼ ضٌٕ نُبقی 

 :يُبثغ ضٓب نبیغ ظؼ زٕؾِ لجم اؾ آَبنیؿ 

 پػیؽل َبظؼقت / َبضٕاَب ثٕظٌ ظؼضٕاقت ) پػیؽل َبظؼقت ًََّٕ ضٌٕ نُبقی  -1

(يهطًبت ثیًبؼ

/ػعو تُبقت ضٌٕ ٔ َعاَؼمبظ  - 2

 /يیکكیُگ َبظؼقت  -3

 /نیجم َبظؼقت یب َبلى -4

 / زدى َبکبفی ًََّٕ ضٌٕ نُبقی  -5

 / نطتّ ؼیؿ ٔ ظؼنت ظؼ ًََّٕ زبٔی َعاَؼمبظ  -6

 / ًََّٕ کُّٓ ظؼ ضٌٕ نُبقی  -7

 زؽاؼت ثبلا /تکُیک َبيُبقت / يیکكیُگ نعیع )ًََّٕ ًْٕنیؿ ظؼ ضٌٕ نُبقی  -8

(يسیّ

 ظؼيؼؽٌ َٕؼ ٔ زؽاؼات ثٕظٌ ٔ تبضیؽ ظؼ ) َگبِ ظاؼی َبيُبقت ًََّٕ لجم اؾ آَبنیؿ  -9

  (اَدبو آَبنیؿ



فؽو گؿاؼل ؼٔؾاَّ ػعو آَجبق ْبی تؼؽیف نعِ ًْبتٕنٕژی 

................گؿاؼل ظُْعِ ٔ العاو کُُعِ..........             تبؼیص 

تؼعاظ  ػعو آَجبق تؼؽیف نعِکع

ػعو 

آَجبق 

ؼٔؾاَّ

ًََّٕ گیؽ 

يكئٕل ػعو 

آَجبق

العاو آَی ٔ فٕؼی

H1ػعو آَجبق ْبی نیجهیُگ   :

H1a (ػعو آَجبق يبژٔؼ)فبلع نیجم

H1b ( يبژٔؼ)نیجم َبضٕاَب

H1c   (  يبژٔؼ)نیجم ثب اْلاػبت َبلى

H1d  (  يبژٔؼ)نیجم خبثدب

H1e  (  يیُٕؼ)چكجُعگی پبییٍ نیجم

H1f   (  يبژٔؼ)کبؼثؽظ يبژیک ٔایت ثؽظ

H1a

(1)

H1e

(2)

H1a

..البی

H1e

.ضبَى

تًبـ تهفُی یب زُٕؼی فٕؼی ثب  

ًََّٕ ثؽظاؼی ٔ پػیؽل خٓت  

اؼقبل نیجم کبيم ٔ يسیر ٔ تکًیم  

اْلاػبت  

: H1نؽذ العاو ايلازی ٔ پیهگیؽاَّ ٔ َتیدّ زبيهّ 

.....................پیهُٓبظ ظُْعِ ْؽذ 

...................يكئٕل پیگیؽی ٔ اخؽای العاو ايلازی 

.....................يعت ؾيبٌ تؼییٍ نعِ خٓت اخؽا ْؽذ ٔ ايلاذ فؽ آیُع يؼیٕة

  -2آيٕؾل کبيم پؽقُم ًََّٕ ثؽظاؼی ٔ پػیؽل ظؼ زٕؾِ نیجهیُگ يسیر ٔ کبيم  -1: چُع ًََّٕ اؾ العاو ايلازی ٔ پیهگیؽاَّ  

اقتفبظِ اؾ نیجم ْبی اقتبَعاؼظ  -3ثبؾَگؽی ظلیك َسِٕ تؼییٍ ْٕیت ثیًبؼ تٕقّ پػیؽل ٔ ًََّٕ ثؽظاؼ ظؼ يٕاؼظ نیجم ْبی خبثدب  

ثبؾَگؽی ظؼ تؼعاظ پػیؽل ٔ ًََّٕ   -5اقتفبظِ اؾ قیكتى نیجهیگ يکبَیؿِ ٔ قیكتى ثبؼکع ضٕاٌ   -4ثب کیفیت ٔ چكجُعگی يُبقت  

ٔ  ( تؿؼیك ًََّٕ گیؽ ٔ قیكتى کًکی ثّ گؽِٔ ظؼ يٕؼت َیبؾ ) گیؽی اَدبو نعِ ظؼ قبػت تٕقّ کبظؼ پػیؽل ٔ ًََّٕ ثؽظاؼی

    تؼؽیف زدى کبؼ اقتبَعاؼظ خٓت لب ًََُٕع نعٌ َسِٕ تؿؼیك َیؽٔی کًکی



 1388 قبلفؽو گؿاؼل تسهیهی يبْبَّ  ٔ قبلاَّ ػعو آَجبق ْبی تؼؽیف نعِ ًْبتٕنٕژی ظؼ 

يكئٕل ثطم ًْبتٕنٕؾی/ قٕپؽٔایؿؼ / يكئٕل فُی :  گؿاؼل ظُْعِ ٔ تسهیم کُُعِ َتبیح 

ػعو 

آَجبق 

تؼؽیف  

نعِ

تؼعاظ ػعو 

آَجبق 

فؽٔؼظیٍ

تؼعاظ ػعو 

آَجبق 

اؼظیجٓهت

تؼعاظ 

ػعو 

آَجبق 

ضؽظاظ

تؼعاظ ػعو 

آَجبق 

تیؽ

تؼعاظ ػعو 

آَجبق 

يؽظاظ

تؼعاظ ػعو 

آَجبق 

نٓؽیٕؼ

تؼعاظ ػعو 

آَجبق 

يٓؽ 

تؼعاظ ػعو 

آَجبق 

آثبٌ

تؼعاظ ػعو 

آَجبق 

آغؼ

تؼعاظ ػعو 

آَجبق 

ظی

تؼعاظ ػعو 

آَجبق 

ثًٍٓ

تؼعاظ ػعو 

آَجبق 

اقفُع

تؼعاظ ػعو 

 6آَجبق 

يبّْ أل  

88

تؼعاظ ػعو 

 6آَجبق 

يبّْ ظٔو 

88

ظؼيع  

اثؽثطهی  

العايبت 

ايلازی   

ظؼ 

يمبیكّ  

ظٔ 

َیًكبل 

H1a

2031021101008363  %
ثٓجٕظ ٔ  

ايلاذ 

نبضى

H1b

H1c

H1d

H1e

H1f





فؽو گؿاؼل ؼٔؾاَّ ػعو آَجبق ْبی تؼؽیف نعِ ًْبتٕنٕژی 

................گؿاؼل ظُْعِ ٔ العاو کُُعِ..........             تبؼیص 

ػعو آَجبق تؼؽیف نعِکع
تؼعاظ ػعو آَجبق   

ؼٔؾاَّ

 ًََّٕ

گیؽ  

يكئٕل 

ػعو  

آَجبق

العاو آَی ٔ فٕؼی

H2 ٌٕػعو آَجبق زدى َبکبفی ض :

 : H2a (يبژٔؼ)قی قی  0.5کًتؽ اؾ

 : H2b0.5  (  يیُٕؼ ) قی قی   1تب

H2a(1)

H2b(2)

آلب

ضبَى

تًبـ تهفُی یب زُٕؼی فٕؼی ثب ًََّٕ 

ثؽظاؼی ٔ پػیؽل خٓت اْلاع ؼقبَی 

قؽیغ ثّ ثیًبؼ خٓت ًََّٕ گیؽی يدعظ 

ظؼ نؽایّ ػعو آَجبق يبژٔؼ ٔ زدى ) 

( قی قی  0.5کًتؽ اؾ 

 : H2نؽذ العاو ايلازی ٔ پیهگیؽاَّ ٔ َتیدّ زبيهّ 

..............................پیهُٓبظ ظُْعِ ْؽذ

..........................يكئٕل پیگیؽی ٔ اخؽای العاو ايلازی 

.................يعت ؾيبٌ تؼییٍ نعِ خٓت اخؽا ْؽذ ٔ ايلاذ فؽ آیُع يؼیٕة

آيٕؾل يُبثغ ضٓب زبيم ػعو ؼػبیت َكجت   -2آيٕؾل َسِٕ تٕؾیغ اقتبَعاؼظ ضٌٕ ظؼ نٕنّ ْب ثّ ًََّٕ گیؽ  -1

ضٌٕ ثّ َع اَؼمبظ ثّ ًََّٕ ثؽظاؼ خٓت افؿایم يیؿاٌ آگبْی ٔ قٓر زكبقیت ًََّٕ ثؽظاؼ ثّ يَٕٕع ػعو آَجبق  

 يؽتجّ ثب زدى ًََّٕ



فؽو گؿاؼل ؼٔؾاَّ ػعو آَجبق ْبی تؼؽیف نعِ ًْبتٕنٕژی 

................گؿاؼل ظُْعِ ٔ العاو کُُعِ..........             تبؼیص 

تؼعاظ ػعو  ػعو آَجبق تؼؽیف نعِکع

آَجبق 

ؼٔؾاَّ

ًََّٕ گیؽ 

يكئٕل 

ػعو 

آَجبق

العاو آَی ٔ فٕؼی

H3 ػعو آَجبق نطتّ ظؼCBC    :

H3a  (  ػعو آَجبق يبژٔؼ) نطتّ ظؼنت

H3b (  يبژٔؼ ) نطتّ ؼیؿ

H3c (  يبژٔؼ ) نطتّ ؼیؿ ظؼ خعاؼ ظؼة

H3b(1)

H3c(2)

....ضبَى

...آلب

تًبـ تهفُی یب زُٕؼی فٕؼی ثب ًََّٕ  

اْلاع ؼقبَی قؽیغ ثّ ثؽظاؼی ٔ پػیؽل خٓت 

ثیًبؼ خٓت ًََّٕ گیؽی يدعظ 

: H1نؽذ العاو ايلازی ٔ پیهگیؽاَّ ٔ َتیدّ زبيهّ 

.........................................پیهُٓبظ ظُْعِ ْؽذ 

...................يكئٕل پیگیؽی ٔ اخؽای العاو ايلازی 

.....................يعت ؾيبٌ تؼییٍ نعِ خٓت اخؽا ْؽذ ٔ ايلاذ فؽ آیُع يؼیٕة

:  چُع ًََّٕ اؾ العاو ايلازی ٔ پیهگیؽاَّ  

لجم اؾ نؽٔع ثّ کبؼ ًََّٕ ثؽظاؼ ثّ ًْؽاِ کُتؽل تک ثّ تک ظؽٔف ظؼ ْؽ   CBCکُتؽل أنیّ ٔخٕظ َع اَؼمبظ ظؼ ظؽٔف  -1

انؿاو ًََّٕ ثؽظاؼاٌ ثّ اقتفبظِ اؾ ضِٕٓ يعؼج زدى ؼٔی قؽَگ خٓت ػعو تطهیّ زدى اَبفی ضٌٕ ثّ   -2َٕثت ًََّٕ ثؽظاؼی 

آيٕؾل کبيم ًََّٕ ثؽظاؼ ظؼ  -3تؼٕیٍ ًََّٕ ثؽظاؼ ثب قٓر ظلت ٔ يجؽ ٔ زٕيهّ يُبقت ظؼ ُْگبو تٕؾیغ ضٌٕ   -3نٕنّ ْب  

ثب ْعف افؿایم آگبْی ػهًی ٔ قٓر زكبقیت ًََّٕ ثؽظاؼ ثّ    CBCاؼتجبِ ثب ػهم تهکیم نطتّ ْبی ؼیؿ ٔ ظؼنت ظؼ ًََّٕ 

يیکكیُگ کبفی ٔ آؼاو ظؽف ثّ ْٕؼ کبيم خٓت اضتلاِ کبفی ضٌٕ ثب َع  / تطهیّ زدى اقتبَعاؼظ ) يَٕٕع تهکیم نطتّ ظؼ ًََّٕ 

تبضیؽ ؾيبَی ْٕلاَی ظؼ خًغ  / ػعو خبیگؿیُی کبيم يیکكؽ ًْبتٕنٕژی ثب ؼٔل يیکكیُگ ظقتی ظؼ ثطم ًََّٕ ثؽظاؼی / اَؼمبظ 

(  آٔؼی ًََّٕ ثّ ظنیم انکبل ظؼ قیكتى ٔکیٕو قؽَگ یب ؼگ یبثی َبيُبقت  یب يٕلؼیت َبيُبقت قؽ قٕؾٌ ظؼ يسم ًََّٕ ثؽظاؼی

ايلاذ زدى کبؼ ًََّٕ ثؽظاؼ ٔ يكئٕل اَتمبل ًََّٕ أؼژاَف  ثب َیؽٔ کًکی ظؼ قبػبت پیک کبؼ   -4



فؽو گؿاؼل ؼٔؾاَّ ػعو آَجبق ْبی تؼؽیف نعِ ًْبتٕنٕژی 

................گؿاؼل ظُْعِ ٔ العاو کُُعِ..........             تبؼیص 

ػعو آَجبق تؼؽیف نعِکع
تؼعاظ   

ػعو  

آَجبق  

ؼٔؾاَّ

 ًََّٕ

گیؽ  

يكئٕل 

ػعو  

آَجبق

العاو آَی ٔ فٕؼی

H4 ًََّٕ ػعو آَجبق تسٕیم ثب تبضیؽCBC أؼژاَف ثّ ثطم  :

:  H4a ًََّٕCBC  (يبژٔؼ ) أؼژاَف ثعٌٔ ثجت ؾيبٌ ؼٔی نیجم

H4b :   (  يیُٕؼ)ظلیمّ 30تب   10تسٕیم ًََّٕ ثّ ثطم ثب تبضیؽ

:  H4c (يبژٔؼ)قبػت  0.5تسٕیم ًََّٕ ثب تبضیؽ ثیم اؾ

: H4d(يبژٔؼ)تسٕیم ًََّٕ اؼقبنی ثعٌٔ ثجت ؾيبٌ ًََّٕ گیؽی ؼٔی  ٔیبل

H4a(2)

H4b(3)

آلب

ضبَى

تًبـ تهفُی یب زُٕؼی 

فٕؼی ثب ًََّٕ ثؽظاؼ خٓت  

ثجت ؾيبٌ خًغ آٔؼی  

ًََّٕ ٔ يكئٕل زًم ًََّٕ  

خٓت ظنیم تبضیؽ ظؼ تسٕیم   

ًََّٕ ٔ يكئٕل پػیؽل 

خٓت اْلاع ؼقبَی قؽیغ  

ثّ ثیًبؼ ثّ خٓت ايلاذ  

قبػت خٕاثعْی أؼژاَف

: H1نؽذ العاو ايلازی ٔ پیهگیؽاَّ ٔ َتیدّ زبيهّ 

.........................................پیهُٓبظ ظُْعِ ْؽذ 

...................يكئٕل پیگیؽی ٔ اخؽای العاو ايلازی 

.....................يعت ؾيبٌ تؼییٍ نعِ خٓت اخؽا ْؽذ ٔ ايلاذ فؽ آیُع يؼیٕة

تؼؽیف يدعظ ٔ ظلیك گؽظل کبؼ ٔ نؽذ ٔظبیف ًََّٕ ثؽظاؼ ظؼ اؼتجبِ ثب انؿاو ثّ ثجت   -1: چُع ًََّٕ اؾ العاو ايلازی ٔ پیهگیؽاَّ  

آيٕؾل ٔ تهؽیر ػٕالت ٔ ضٓؽات خبَی   -2ؾيبٌ خًغ آٔؼی ًََّٕ ْبی أؼژاَف ٔ ًْچُیٍ ظؼ اؼتجبِ ثب يكئٕل زًم ًََّٕ  

ايلاذ زدى   -3أؼژاَف خٓت يبزجبٌ فؽآیُع ثجت ؾيبٌ ٔ اَتمبل ًََّٕ أؼژاَف CBCازتًبنی َبنی اؾ تبضیؽ ظؼ خٕاثعْی ًََّٕ 

کبؼ ًََّٕ ثؽظاؼ ٔ يكئٕل اَتمبل ًََّٕ أؼژاَف  ثب َیؽٔ کًکی ظؼ قبػبت پیک کبؼ  



فؽو گؿاؼل ؼٔؾاَّ ػعو آَجبق ْبی تؼؽیف نعِ ًْبتٕنٕژی 

................گؿاؼل ظُْعِ ٔ العاو کُُعِ..........             تبؼیص 

تؼعاظ  ػعو آَجبق تؼؽیف نعِکع

ػعو 

آَجبق 

ؼٔؾاَّ

ًََّٕ گیؽ 

يكئٕل ػعو 

آَجبق

العاو آَی ٔ فٕؼی

H5ػعو آَجبق

: H1نؽذ العاو ايلازی ٔ پیهگیؽاَّ ٔ َتیدّ زبيهّ 

.....................پیهُٓبظ ظُْعِ ْؽذ 

...................يكئٕل پیگیؽی ٔ اخؽای العاو ايلازی 

.....................يعت ؾيبٌ تؼییٍ نعِ خٓت اخؽا ْؽذ ٔ ايلاذ فؽ آیُع يؼیٕة

-1: چُع ًََّٕ اؾ العاو ايلازی ٔ پیهگیؽاَّ  



فؽو گؿاؼل ؼٔؾاَّ ػعو آَجبق ْبی تؼؽیف نعِ ًْبتٕنٕژی 

................گؿاؼل ظُْعِ ٔ العاو کُُعِ..........             تبؼیص 



EDTAيُبثغ ضٓب ظؼ َع اَؼمبظ  

  يُبثغ ضٓب َبني اؾ افؿایم غهظتEDTA:

1- ثّ ؼٔل  ٔ كبْم كبغة ًْبتٕكؽیت چؽٔكیعگي گهجٕل ْبي لؽيؿ
ايلاذ ظي پتبـ اثؽات چؽٔكیعگي قهٕني كًتؽي َكجت ثّ )ظقتي  

(.ايلاذ تؽي پتبـ ظاؼا يي ثبنُع

2- ثّ ظنیم چكجُعگي پلاكت ْب ثّ خعاؼ ضبؼخي  تؽٔيجٕقیتٕپُي كبغة
ثّ ظنیم نككتٍ ٔ نیؿ پلاكت ْب  تؽٔيجٕقیتٕؾیف كبغة/ َٕتؽٔفیم ْب 

ثّ لٓؼبت كٕچك تؽ

3- افؿایم زدى  تجعیم پلاكت اؾ زبنت ظیككٕئیع ثّ كؽٔي ٔ
(MPV)پلاكتي

 ضٌٕ زبٔيEDTA  قبػت پف اؾ ًََّٕ ثؽظاؼي   6زعاكثؽ ظؼ يعت
گكتؽل ضَٕي ثٓتؽ اقت ًْؿيبٌ ثب ًََّٕ ثؽظاؼي /ثبیكتي آَبنیؿ گؽظظ

قبػت پف اؾ ًََّٕ ثؽظاؼي يٕؼت گیؽظ تب كًتؽیٍ  1یب زعاكثؽ 
ٕ ژیك زبيم گؽظظ تغییؽات يؽفٕن



Anticoagulant/Additive Effect
on Various Blood Tests

اثؽات َع اَؼمبظ ْب ثؽ ؼٔی آؾيبیهبت ثبنیُی

EDTA:Alkaline phosphatase(Inhibits) /Creatine kinase (Inhibits) 
/Calcium and iron(Decrease) /PT and PTT (Increase)    / Sodium 
and potassium (Increase) / Platelet aggregation Prevents

Oxalate :Acid phosphatase Inhibits / Alkaline phosphatase 
Inhibits / Amylase Inhibits / LDH Inhibits / Calcium Decrease 

/Sodium and potassium Increase / Cell morphology Distorts
Citrate  : ALT, ASTInhibits / Alkaline phosphatase Inhibits /

Acid phosphatase Stimulates / Amylase Decrease / Calcium 
Decrease / Sodium and potassium Increase / Labile coagulation 
factors Preserves

Heparin : Triiodothyronine Increase / Thyroxine Increase / PT 
and PTT Increase / Wright's stain Causes blue background / 
Lithium (LiHep tubes only) Increase / Sodium (NaHep tubes 
only) Increase

Fluorides : Acid phosphatase Decrease / Alkaline phosphatase 
Decrease / Amylase Decrease / Creatine kinase Decrease / ALT 
and AST Decrease / Cell morphology Distorts.



major analysis errors  in hematology
ضٓبْبی نبیغ زیٍ آَبنیؿ ظؼ ضٌٕ نُبقی 

 :يُبثغ ضٓب نبیغ ظؼ زٕؾِ آَبنیؿ 

 خبثدبئی ًََّٕ ٔ / ثی ظلتی ظؼ ظیف ٔ گؿاؼل ظْی)يُبثغ ضٓب پؽقُهی -1
ػعو آنُبئی ثّ کُتؽل کیفی ٔ يُبثغ ضٓب ظؼ زٕؾِ ضٌٕ / قًپهیُگ َبيُبقت

(ػعو اػتمبظ ثّ يكتُع قبؾی / ثی ثؽَبيگی خٓت کُتؽل ضٓب ْب / نُبقی 

 قًپهؽ ثعٌٔ کبنیجؽ یب ) يُبثغ ضٓب ظؼ تدٓیؿات ٔ اثؿاؼ ظؼ ضٌٕ نُبقی  -2
ظقتگبِ قم کبَتؽ ثعٌٔ کبنیجؽ  / يلاَژٔؼ ثب ثبیبـ ٔ َؽیت تغییؽات َبيُبقت 

ًْٕقیتٕيتؽ ٔ لايم غیؽ اقتبَعاؼظ  / یب ظاؼای تکؽاؼ پػیؽی ٔ ظلت َبيُبقت 
يیکؽٔ ًْبتٕکؽیت ثب ظٔؼ َبيُبقت ثّ ظنیم کٕتبِ  / خٓت نًبؼل ظقتی قهٕل 

(يیکؽٔقکٕپ َبيُبقت /نعٌ غغبل

 کهیٍ / لایؿ ظیف / ایؿٔتٌٕ / لایؿ )  يُبثغ ضٓب ظؼ يؼؽف ْب ٔ ؼاژَت ْب -3
%  1يسهٕل ْبی نًبؼل ظقتی َظیؽ يبؼکبَٕ ٔ اگؿالات آيَٕیٕو / ظؼاثکیٍ /

تغییؽ تؽکیت نیًیبئی يؼؽف لایؿ / کُٓگی ٔ کبْم لعؼت نیؿ کُُعگی (: 
يؿازى ( پبؼتیکم) تٕنیع کعٔؼت ٔغؼات /ًْٕگهٕثیٍ ظؼ اثؽ َٕؼ ٔ کُّٓ نعٌ 

/  ظؼ ایؿٔتٌٕ ْبی ؼلیك کُُعِ ٔ تعاضم ظؼ نًبؼل قهٕل ْبی پلاکت ٔ لؽيؿ 
تغییؽ زؽاؼت / تغییؽ پ ْبل يؼؽف ْب / آنٕظگی لبؼچی یب ثبکتؽیبل  يؼؽف ْب 

(يُبقت خٓت َگبِ ظاؼی يؼؽف ْب 



major postanalysis errors  in hematology
ضٓبْبی نبیغ پف اؾ آَبنیؿ ظؼ ضٌٕ نُبقی 

 :يُبثغ ضٓب نبیغ ظؼ زٕؾِ پف اؾ آَبنیؿ 

 :ضٓبْبی ظفتؽی یب ضٓب ْبی َبنی اؾ ؼَٕٔیكی -1

Clerical or transcriptional errrors

 ٔؼٔظ خبثدب / اَتمبل ظقتی اْلاػبت اؾ ظقتگبِ ثّ نیكت کبؼ ٔ اؾ نیكت کبؼ ثّ کبيپیٕتؽ 
ضٓب ْبی يفؽ ٔ يًیؿ ظؼ اَتمبل ظقتی / یب َبلى اْلاػبت ظؼ اَتمبل ظقتی اْلاػبت 

ثؽٔؾ ضٓبی ظفتؽی َبنی اؾ ضكتگی ٔ زدى َبيتُبقت ٔ فؽأاٌ  / اْلاػبت ثّ کبيپیٕتؽ 
(ضٓبی ظفتؽی َبنی اؾ ثی يكئٕنیتی  ٔ ثی ظلتی کبؼکُبٌ ظفتؽی/ اْلاػبت 

  :ضٓب ْبی پف اؾ آَبنیؿ ظؼ زٕؾِ تبییع أنیّ ٔ َٓبئی َتبیح آؾيبیم ٔ گؿاؼل ظْی -2
َعانتٍ کُتؽل يمبیكّ ای ظؼ َتبیح پبؼايتؽ ْبی قم / َعانتٍ ظنتب چک / تکؽاؼ ْبی َبثدب 

َعانتٍ / ػعو ظلت ظؼ ثّ ْیكتٕگؽاو ْب ظؼ َتبیح قم کبَتؽ ْب / کبَتؽ ثب لاو ضٌٕ يسیٓی 
کُتؽل ؼاَعٔو ثؽ لاو ْبی ضٌٕ يسیٓی ٔ َٓبیتب کبْم زكبقیت کبؼکُبٌ فُی ًْبتٕنٕژی 

ػعو ثؽَبيّ يکتٕة ظؼ گؿاؼل ظْی َتبیح /ظؼ گؿاؼل ظْی يؽفٕنٕژی ْب ظؼ ضٌٕ نُبقی 
ػعو انؽاف ثّ يمبظیؽ يؽخغ ٔ ؼفؽاَف ظؼ پبؼايتؽ ْبی يطتهف / ثسؽاَی ًْبتٕنٕژی 

ػعو انؽاف تبییع کُُعِ ثّ فؽيٕل ْبی تًسیر کُُعِ نًبؼل ظؼ ًْبتٕنٕژی / ًْبتٕنٕژی 
/  گؿاؼل ظْی غیؽ اقتبَعاؼظ ظؼ يؽفٕنٕژی گهجٕل لؽيؿ یب قفیع ٔ قهٕل ْبی غیؽ ْجیؼی / 

َعانتٍ انگٕی لاتیٍ یب فبؼقی اقتبَعاؼظ ظؼ گؿاؼل ظْی ْبی ضبو ظؼ ًْبتٕنٕژی 



Hematology IQC program
ثؽَبيّ کُتؽل کیفی ظاضهی ًْبتٕنٕژی

1-  کُتؽل ًْجكتگی َتبیح ظؼ ًْبتٕنٕژیcorrelation results

2-ِ  َّ(          يمبیكّ َتبیح فؼهی ٔ لجهی)ظنتب چک ؼٔؾا

check Delta

3- تكت يُبػف(Duplicate test()ؼٔؾاَّ یب ْفتگی)

4-  ٌتكت يیبَگیٍ ثیًبؼا (Bull method() ؼٔؾاَّ یب

(ْفتگی

5-  چک تكت(Check test()َّؼٔؾا)

6-  (ؼٔؾاَّ)کُتؽل ضٌٕ ٔ ؼقى يُسُی نٕی خُیُگ

7-  (  ثؽ زكت َؽٔؼت)کبنیجؽاقیٌٕ ظقتی ظقتگبْی قم کبَتؽ

8- (ؼٔؾاَّ یب ْفتگی ) يمبیكّ ظقتی ظقتگبْی



correlation results
(ظؼ ْؽ ؾيبٌ) ًْجكتگی ٔ تٓبثك َتبیح ظؼ ضٌٕ نُبقی 

1-  کُتؽل ًْجكتگی َتبیح ظؼ ًْبتٕنٕژیcorrelation results

(ثعٌٔ يسعٔظیت ؾيبَی) :

  تٓبثك نًبؼل قهٕنٓب ثب /  گكتؽل ضَٕی ثب نًبؼل قهٕنٓب

ثب MCHتٓبثك / یبفتّ ْبی ثبنیُی َظیؽ ضَٕؽیؿی یب تؿؼیك ضٌٕ 

ثب يیؿاٌ  RDWتٓبثك / يیؿاٌ ْیپٕکؽٔو ظؼ لاو ضٌٕ يسیٓی 

تٓبثك / آَیؿٔقیتٕؾیف ٔ پٕئکیهٕقیتٕؾیف لاو ضٌٕ يسیٓی 

يؽفٕنٕژی گهجٕل لؽيؿ ثب َتبیح فؽیتیٍ ٔ آٍْ قؽو ٔ ًْٕگهٕثیٍ  

 /



Correlation Results

ثؽؼقی ؼٔؾاَّ ًْجكتگی َتبیح

True leucocyte count= MCV    

Micro /  macro

WBC (obj40 )  2000=

WBC count

MCH   

hypo /  hyper

Plat (obj100)   20000=

Plat count

Hg*3=Hct

Hg/3=Rbc

100

100





NRBC

COUNTTOTAL





check Deltaِظنتب چک ؼٔؾاَّ 
 َِّظنتب چک ؼٔؾاcheck Delta

(.ظؼ ظٔ يؽاخؼّ يتٕانی)يمبیكّ َتبیح لجهی ٔ فؼهی ثیًبؼ

َکبت لبثم تٕخّ ظؼ ظنتب چک

1- ظاؼٔظؼيبَی ، )فؽظ َجبیع ظچبؼ تغییؽات ثبنیُی نعیع نعِ ثبنع

...(زًهّ لهجی یب يغؿی / ػفَٕت ثیًبؼقتبَی .تؿؼیك ضٌٕ 

2-  ، ثب تٕخّ ثّ تغییؽات ؼٔؾاَّ ْجیؼی يمبظیؽ ضٌٕ ظؼ یک فؽظ

.ظايُّ لبثم لجٕل ظؼ ظنتب چک ظؼ َظؽ يي گیؽیى

اگؽ اضتلاف ظٔ  يثبلHb  2ثیم اؾg/dl  ثعٌٔ تغییؽات ) ثبنع

. ازتًبل لٕی ظقتگبِ اؾ کبنیجؽ ضبؼج اقت( نعیع ثبنیُی 



>2gr/dlHb

>5%HCT

>6flMCV

>5pgMCH

>2%( gr/dl)MCHC

Reduced or Increased >25%WBC, PLT, RBC

 checkظايُّ  غیؽلبثم لجٕل ظنتب چک ؼٔؾاَّ   

Delta



(کُتؽل ظلت ؼٔؾاَّ) تكت يُبػف 

Duplicate test 

 ِؼٔل قبظِ ٔ )ؼٔل اخؽای تكت يُبػف ثب ْعف کُتؽل ؼٔؾاَّ ظلت ظقتگب
.   (کبؼثؽظی 

10-5 قپف ثؽ . ًََّٕ يتٕانی ، ثًٕؼت يُبػف  ثّ ظقتگبِ ظاظِ يی نٕظ
تفكیؽ َتبیح ثّ ایٍ گَّٕ . ؼا ثعقت يی آٔؼیى SDاقبـ فؽيٕل ؾیؽيمعاؼ 

ثبنع آٌ َتیدّ ثؽای آٌ ًََّٕ لبثم  d < 2SDاقت کّ ْؽگبِ ظؼ ًََّٕ ای 
لجٕل اقت ، ايب اگؽ ثیم اؾ ایٍ يمعاؼ ثبنع ظقتگبِ ظچبؼضٓبْبي يُفؽظ ٔ 

.اقت کّ ثبیع نُبقبیي ٔ ؼفغ ػیت نٕظRandom Error)) تًبظفی

     ظؼ ایُدبd  ٔ ِاضتلاف ثیٍ ظٔ تكت يُبػف ثٕظn  تؼعاظ ًََّٕ آؾيبیم
.نعِ اقت

n

d
SD

2

2




Duplicate Test WBC 

يثبل کبؼثؽظی اؾ تكت يُبػف ؼٔؾاَّ 

First 

count

Second 
count

d d2

5.4 5.8 -0.4 0.16

8.3 10.5 -2.2 4.84

17.2 18 -0.8 0.64

5.4 5.4 0 0

12.2 11.8 0.4 0.16

=5.8

n

d
sd

2

2


76.0
10

8.5
sd

2sd=1.5

d>2sdrandom error



Check Test 

تكت کُتؽل ػًهکؽظ ؼٔؾاَّ

ثب ایٍ تفبٔت کّ ًََّٕ ْب  يی ثبنع Duplicate Testتًبو يؽازم آؾيبیم  نجیّ 

ثدبی ایُکّ پهت قؽْى ثًٕؼت ظٔپهیکیت تكت نَٕع ثبیكتی ظؼ فبيهّ کًتؽ اؾ 

ثیٍ ظٔ تكت ظؼ > 6hrظؼ يٕؼت تبضیؽ .قبػت ظٔثبؼِ ثّ ظقتگبِ ظاظِ نَٕع 6

 WBCٔاَعکف ْب ٔ َكجتب  Hb  ٔRBCزؽاؼت آؾيبیهگبِ ایٍ ؼٔل خٓت 

قبػت  12يُبقت اقت ٔ ظؼ زؽاؼت یطچبل تب 

.  ثبنع ثّ نُبقبیي ضؽاثی ظقتگبِ یب فكبظ يؼؽف ْب پي يي ثؽیى d>2SDاگؽ    
Detection deterioration of apparatus and reagent  between tests
Suitable for Hg & Rbc ( 4-5 samples)

n

d
SD

2

2




Moving Average Test , Daily Mean Test (Bull`s 
Method)

تكت يٕاج یب ؼٔل ثبل
 MCV,MCH,MCHCدر ٔالع کُترل کیفی از طریك اَذیکص ْبی خَٕی زیر اضت #  
در رٔز دارَذ ٔ َجبیذ تغییرات   CBCًََّٕ 100ایٍ آزيبیع ثرای يراکسی اضت کّ حذالم *    

.فبحػي ثطٕر رٔزاَّ در يیبَگیٍ اَذیكص ْب ٔخٕد داغتّ ثبغذ

  

ًََّٕ در رٔز ثّ يذت  100ثبیطتی از ْر کذاو از ایٍ اَذیکص ْب ثؿٕرت خذا ، ثر رٔی ثیع از *  
ٔ )    ( ضپص ثر اضبش َتبیح ثذضت آيذِ از يیبَگیٍ (. CBC)رٔز يتٕانی آزيبیع اَدبو داد 11
SDيُحُی کُترل را رضى يی کُیى ،  .

    n  ( رٔز11)تعذاد رٔزْب ،X  11يیبگیٍ َتبیح درْر رٔز ثرای ْر اَذیکص،     يیبَگیٍ َتبیح در 
.رٔز ثرای ْر اَذیکص

ًََّٕ یک يیبَگیٍ گرفتّ ٔ در يُحُی ثجت يی  20پص از رضى يُحُی ثؿٕرت رٔزاَّ ثّ ازای ْر *   
. يیبَگیٍ يتٕانی خبرج از         ثخٕاَذ، دضتگبِ ثبیذ کبنیجر غٕد 3کُیى چُبَچّ 

. را در َظر َگرفت( يثلا رٔزْبی يراخعّ تبلاضًی ْب)َکتّ دیگر در ایٍ تطت ثبیطتی رٔزْبی خبؼ *   

.تغییرات يًٓي كّ در ایٍ اَذیكص ْب ایدبد يي غٕد َػبَّ تغییر در كبنیجراضیٌٕ یب طرز كبر آَٓبضت* 

 
1

2







n

XX
SD

SD

X

2

%3





X

X



    

ؼٔؾ  3-7ثّ يعت  ( ثب یك قؽی قبضت)ٔیبل ضٌٕ کُتؽل  3-10اؾ 

( ٔیبل)يتٕانی اقتفبظِ يی نٕظ، ثّ گَّٕ ای کّ ثؽ ؼٔی ْؽ ًََّٕ

ثؽ اقبـ َتبیح ثعقت آيعِ اؾ يیبَگیٍ . ثبؼ آؾيبیم اَدبو نٕظ 5

 )    ( ٔSDيُسُي )، يُسُی کُتؽل ؼا ؼقى يی کُیىLevey & 
Jenning .)  پف اؾ آٌ ثب ْؽ ؼظیف کبؼی یک ًََّٕ کُتؽل

گػانتّ ٔ َتبیح ؼا ثؽاقبـ لٕاَیٍ ٔقتگبؼظ خٓت ثؽؼقی 

.َٔؼیت ظقتگبِ تفكیؽ يی کُیى

X

ًََّٕ ضٌٕ کُتؽل ٔ تٓیّ يُسُی کُتؽل

Blood Control & QC Chart



کُتؽل تکؽاؼ پػیؽی يبْبَّ قم کبَتؽ

•Replicated Tests:

 ظؼآضؽ ْؽ يبِ یب أل يبِ، (CBC)اؾ یک ًََّٕ کُتؽل یب ضٌٕ َؽيبل•

يسبقجّ  SD  ٔCVقپف     ، . ثؼًم يی آیع ثبؼ آؾيبیم 10ثؼع ،

CVيی گؽظظ يٕخٕظ ظؼ کبتبنٕگ ثؽای ْؽ   CVثعقت آيعِ ثب    .

.پبؼايتؽ يمبیكّ يی نٕظ

چك كؽظٌ يؼؽف ْب؛ َٔؼیت ًََّٕ گیؽي؛ َٔؼیت َع اَؼمبظ•

X





: ثطم قٕو

يُبثغ ضٓبی نبیغ ظؼ قیتٕيؽفٕنٕژی

  ظکتؽ يٓؽظاظ َٔکی

ظکتؽ يٓؽظاظ َٔکی: تٓیّ ٔ تُظیى

 

Reference:

1- hematology departement of  SSO 
reference lab guideline(social security 
Organization)

2-Henry 21st Ed 2007

3- PRACT1CAL HAEMATOLOGY Dacie and 
Lewis TENTH ED1T10N 2006

4- dr popak training slides



َکبت يٓى  ظؼ تٓیّ اقًیؽ ضٌٕ

1-  قبػت پف اؾ ًََّٕ گیؽی ثبیكتی   4کهیعٌ اقًیؽ زعاکثؽ

يٕؼت گیؽظ 

2-  فیکكبقیٌٕ اقًیؽ ضٌٕ ثب يتبَم زعاکثؽ یک قبػت پف

.اؾ کهیعٌ اقًیؽ أنیّ ثبیكت يٕؼت گیؽظ 

 ( آة%3يتبَم ضبنى یب زعاکثؽ ظاؼای)

3-  یک لٓؽِ ضٌٕ  ( ثیًبؼ پهی قیتًی) ظؼ ًََّٕ ضٌٕ غهیظ

یب پلاقًب گؽِٔ  %( 22)ؼا ؼٔی لاو ثب یک لٓؽِ آنجٕيیٍ 

AB  يطهِٕ يی ًَبییى.



When blood film needed?

Blood count request: 

Is it a first time count or repeat count?

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

If Routine: Analyzer report for blood 
count alone

Film required if any flags are signaled



FLAGGING OF AUTOMATED BLOOD COUNTS

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

control check and/or additional investigation. 
This usually includes a blood film review. 

Although it is theoretically desirable for every blood 
count to include examination of a stained film, this is 
being challenged by increasing workloads requiring 
time and cost-effective rationalization, as well as by 
the use of automated analyzers that report differential 

leukocyte counts on every specimen.



1st time count –
If Special category, Film required:

Diagnosed blood disease patients
Patients receiving radiotherapy and/or chemotherapy

Renal disease
Neonates

Intensive care unit
If special tests have also been requested for:

infectious mononucleosis, haemolytic anaemia,  enzymopathy, abnormal 
haemoglobins

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

Specific requests by clinician



Repeat count, Film required:

Delta check positive when compared 
with previous record

Any flag occurs in present count

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

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

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

http://www.islh.org/


Hb 2 g/dl  (<10%)

PCV 0.05

MCV >6 fl

MCH >5 pg

WBC Normal to abnormal 

( 20-25%)

Platelets Reduced or increased by 

more than 50%

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

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



DIFFERENCES BETWEEN 
CAPILLARY & VENOUS BLOOD

The differences may be exaggerated by cold with resulting 
slow capillary blood flow.

The PCV, RBC, and Hb of capillary blood are slightly 
greater than in venous blood.

The WBC & neutrophil counts are higher by about 8%;

The monocyte count is higher by about 12%, and in 
some cases by as much as 100%, especially in children.

Conversely, the platelet count appears to be higher in 
venous than in capillary blood; this is on average by about 
9% and in some cases by as much as 32%.

This may be the result of adhesion of platelets to 
the site of the skin puncture.



Good vs. Bad 
Smears



Good Peripheral Blood Smear

Prepare blood films within 4(3) h of the blood collection in K 
EDTA.
Stain the film within one hour of preparation with a 
Romanowsky stain, containing fixatives; or fix within one hour 
with "water-free" (i.e., <3% water) methanol for later staining.



Good vs. Poor Peripheral Blood Smear



Peripheral Blood Smear



Spreader of PBS preparation



Subfeathery area

feathery end

Thick area



PBS of a patient with Dx of CLL, 
What do you do for diff. count?



What is your idea?

Adding one drop of 22% human albumin to five 
drops of blood markedly reduces smudge cell 
formation. Make the blood film from the albumin-
blood mixture.

Less than 2% of the leukocytes may be 
smudged, except in some lymphoproliferative 

disorders.

Only if the disrupted cell is still clearly 
identifiable (e.g., an eosinophil) should it be 

included in the differential count.



Laboratory Quality Assurance Program 
Hematology QA Committee

College of Physicians and Surgeons



What are your diagnosis for these two films?



Higher magnification of previous 
film



CBC of a 45y/o female who has 
come to lab. for annual check up.

WBC: 5500/µl

RBC:4.58 x 1012/µl

Hb:12.8 g/dl

Hct: 38.2%

Plt: 195000/µl

PBS???



What do you see in PBS?



Interpretation

It is important that the spreader is 
wiped clean with a dry tissue or 
gauze square after each use since it 
is otherwise possible to transfer 
abnormal cells from one blood film to 
another



Microscopic Examination of the 
Blood Film

The blood film should always be scanned 
under low power (10x to 40x 
objective) for unusual or abnormal cells 
and an acceptable cell distribution.

Extend the examination from the area where 
approximately 50% of the erythrocytes  

overlap to the region where erythrocytes 
show a strong tendency to linear orientation.



خعٔل گؿاؼل ظْی يؽفٕنٕژی گهجٕل لؽيؿ



يیبَگیٍ 

ظؼيع قهٕل 

ظؼ ْؽ يیعاٌ 

ؼٔغُی

5-1%15-6%25-16%25<%

َسِٕ 

گؿاؼل 

fewmoderatemarkedgrosely

َسِٕ 

گؿاؼل

++++++++++



Grading scale

1(+) 2(++) 3(+++) 4(++++)

1-6 per oil 

imm. field 

7-10 per

OIF 

11-20 per OIF > 20 per OIF 



Hypochromia (correlate with MCHC)

1+ :area of central pallor is ½ of cell diameter

2+ : area of central pallor is 2/3 of cell diameter

3+ : area of central pallor is ¾ of cell diameter

4+ : thin rim of hemoglobin







Hematologic values for normal infants
Birth Day 3 Day 7 Day 14 1Month 2Months 3-6Months

RBC X106/l 6.0±1.0 5.3±1.3 5.1±1.2 4.9±1.3 4.2±1.2 3.7±0.6 4.7±0.6

Hemoglobin g/dl 18.0±4.0 18.0±3.0 17.5±4.0 16.5±4.0 14.0±2.5 11.2±1.8 12.6±1.5

Hct(PCV) 60±15 56±11 54±12 51±20 43±10 35±7 35±5

MCV fl 110±10 105±13 107±19 105±19 104±12 95±8 76±8

MCH pg 34±3.0 34±3.0 34±3.0 34±3.0 33±3.0 30±3.0 27±3.0

MCHC g/dl 33±3.0- 33±4.0 33±5.0 33±5.0 33±4.0 32±3.5 33±3.0

Retic  (X109/l) % (120-400) 1.8-5.8 (50-350) 1.3-4.7 (50-100) 0.2-1.4 (50-100) 0-1 (20-60) 0.2-1.0 (30-50)   0.8-2.8 (40-100) 0.5-1.5

WBC X109/l 18±8.0 15±8.0 14±8.0 14±8.0 12±7.0 10±5.0 12±6.0

Neutrophils ( X109/l) % (4-14) 37-67 (3-5)30-60 (3-6) 30-65 (3-7) 30-70 (3-9) 30-80 (1-5)2 0-50 (1-6)2 0-65

Band (X109/l) % (0.8-2) 4-14 (0.7-1.8)3-11 (0.7-1.5)3-9 (0.1-1.5)1-9 (0-0.6)0-5 (0-0.6)0-5 (0-0.6)0-5

Lymphocytes( X109/l)% (3-8)18-38 (2-8)16-46 (3-9)24-54 (3-9)30-62 (3-16)41-61 (4-10)42-72 (4-12)45-75

Monocytes( X109/l) % (0.5-2.0) 1-12 (0.5-1.0) 3-14 (0.1-1.7) 4-17 (0.1-1.7) 4-17 (0.3-1.0) 2-15 (0.4-1.2)3-14 (0.2-1.2)2-11

Eosinophils (X109/l) % (0.1-1.0) 1-4 (0.1-2.0) 1-5 (0.1-0.8) 2-6 (0.1-0.9) 1-5 (0.2-1.0)1-5 (0.1-1.0) 1-4 (0.1-1.0) 1-4

Plt X109/l 100-450 210-500 160-500 170-500 200-500 210-650 200-550

RDW % 11.5-14.5 11.5-14.5 11.5-14.5 11.5-14.5 11.5-14.5 11.5-14.5 11.5-14.5



Hematologic values for normal children
1 year 2-6 years 6-12 years

RBC X106/l 4.5±0.6 4.6±0.6 4.6±0.6

Hemoglobin g/dl 12.6±1.5 12.5±1.5 13.5±2.0

Hct(PCV) 34±4.0 37±3.0 40±5.0

MCV fl 78±6.0 81±6.0 86±9.0

MCH pg 27±2.0 27±3.0 29±4.0

MCHC g/dl 34±2.0 34±3.0 34±3.0

Retic X109/l 30-100 30-100 30-100

WBC X109/l 11±5.0 10±5.0 9±4

Neutrophils( X109/l) % (1-7) 22-46 (1.5-8) 30-60 (2-8) 35-65

Band(X109/l) % (0-0.5) 0-5 (0-0.5) 0-5 (0-0.5) 0-5

Lymphocytes( X109/l) % (3.5-11) 37-73 (6-9) 29-65 (1-5) 23-53

Monocytes( X109/l) % (0.2-1.0) 2-11 (0.2-1.0) 2-11 (0.2-1.0) 2-11

Eosinophils (X109/l) % (0.1-1.0) 1-4 (0.1-1.0) 1-4 (0.1-1.0) 1-4

Plt X109/l 200-550 200-490 170-450

RDW % 11.5-14.5 11.5-14.5 11.5-14.5 



خعٔل آؼتیفکت ْبی ًْبتٕنٕژی



تهطیى افتؽالیػهت ایدبظ قهٕل آؼتیفکتقهٕل ٔالؼی

Burr cellCrenated 
cell / 

speculated 
cell

ضهک نعٌ آؼاو 

يدبٔؼت / گكتؽل 

ْٕلاَی ضٌٕ ثب 

(EDTA)َعاَؼمبظ

ظؼ زبنت آؼتی فکت 

کهیّ گهجٕل ْب ظؼگیؽ 

يی نَٕع

RBC
Hypochrom

Torocyte      
( donought 

cell)

َطیى ثٕظٌ اقًیؽ 

ٔخٕظ آة ظؼ يتبَم / 

ٔؼٔظ / ٔ ؼَگ 

ثطبؼ آة َبنی اؾ 

ؼْٕثت يسیّ ثّ 

يتبَم ٔؼَگ  

ظٔؼ َبزیّ کًؽَگ 

)  َبنی اؾ اؼتیفکت 

ؼا( تٕؼٔقیت

يیتٕاٌ ثب يعاظ ضّ 

ػًئتب ظؼ / کهیع 

َبزیّ َطیى ظیعِ 

يیهَٕع



خعٔل آؼتیفکت ْبی ًْبتٕنٕژی



تهطیى افتؽالیػهت ایدبظ قهٕل آؼتیفکتقهٕل ٔالؼی

sphrocyteSphroid 
form

يدبٔؼت ْٕلاَی ضٌٕ 

(EDTA)ثب َعاَؼمبظ

َؽثّ يکبَیکی زیٍ 

کهیعٌ اقًیؽ

اقفؽٔئیع فؽو ْب ظؼ 

اَتٓبی گكتؽل ظیعِ 

يی نٕظ ٔ کٕچکتؽ ٔ 

.  ؾأیّ ظاؼ يیجبنُع 

Sickle cellSelenoid 
body or 

cresent cell

َؽثّ يکبَیکی زیٍ 

کهیعٌ اقًیؽ

کؽقُت قم یب 

قهُٕئیع ثبظی ظؼ 

اَتٓبی گكتؽل ظیعِ 

يی نَٕع  ٔ َكجتب 

.ْیپٕکؽٔو يی ثبنُع 



خعٔل آؼتیفکت ْبی ًْبتٕنٕژی



تهطیى افتؽالیػهت ایدبظ قهٕل آؼتیفکتقهٕل ٔالؼی

EliptocytePsudoelipt
ocyte

َؽثّ يکبَیکی زیٍ 

کهیعٌ اقًیؽ

ظاؼای اَتٓبی  

َبيبف  ٔ ًْگی  ظؼ 

یک خٓت کهیعِ نعِ 

اَع  ٔ يؼًٕلا ظؼ 

اَتٓبی گكتؽل ظیعِ 

يی نَٕع

Normal 
platelet

Crenated  & 
giant  plat & 
micro plat

يدبٔؼت ْٕلاَی ضٌٕ 

(EDTA)ثب َعاَؼمبظ

تُظیى ؾيبٌ يُبقت 

خٓت تٓیّ اقًیؽ ٔ 

ؾيبٌ َگبِ ظاؼی 

ضٌٕ



خعٔل آؼتیفکت ْبی ًْبتٕنٕژی



تهطیى افتؽالیػهت ایدبظ قهٕل آؼتیفکتقهٕل ٔالؼی

Normal  
WBC

Disrupted 
cell

يدبٔؼت ْٕلاَی 

ضٌٕ ثب 

(EDTA)َعاَؼمبظ

ػعو تُبقت ضٌٕ ثب  

(EDTA)َعاَؼمبظ

اؾ ْى پبنیعگی ْكتّ 

قهٕل قفیع ٔ نٕثٕنّ 

ٔ ٔاکٕئیهیؿِ نعٌ 

قهٕل قفیع ٔیژگی 

قهٕل تطؽیت نعِ 

قفیع اقت 

Apoptotic 
neutrophil 

Pycnotic 
cell

يدبٔؼت ْٕلاَی 

ضٌٕ ثب 

(EDTA)َعاَؼمبظ

چُع قبػت پف اؾ 

تؿؼیك ضٌٕ

ایٍ قهٕل ْب  ظؼْؽ   

ظٔ زبنت  نجیّ ْى 

ثٕظِ ٔ  ْكتّ 

 1-10پیکُٕؾِ ظاؼای 

تٕظِ ًْٕژٌ يی ثبنع 



خعٔل آؼتیفکت ْبی ًْبتٕنٕژی



تهطیى افتؽالیػهت ایدبظ قهٕل آؼتیفکتقهٕل ٔالؼی

Target cellPsudo Target  ٌتؼدیم ظؼ ضهک کؽظ

فٕت کؽظٌ یب  ) اقًیؽ 

( زؽاؼت

َؽثّ يکبَیکی زیٍ  

کهیعٌ اقًیؽ

قٕظٔ تبؼگت زبنتی اقت 

کّ اَگبؼ یک تکّ اؾ 

قهٕل لؽيؿ ؼا کُعِ ٔ ظؼ 

يؽکؿ قهٕل لؽاؼ ظاظِ اَع

Tear dropPsudo tear 
drop

تیؽ ظؼاپ کبغة ظؼ ثع کهیعٌ اقًیؽ 

یک خٓت ظیعِ يی 

نَٕع

StomatocyteStomatocyt
oid cell

ظیؽ ضهک نعٌ 

گكتؽل

تؼعاظ قهٕل 

اقتٕيبتٕقیتٕئیع 

اؼتیفکت يؼًٕلا 

ثكیبؼ کى ٔ يسعٔظ يی 

ثبنع 



Counting area

/ قهٕل َبثبنغ 

إَاع نُفٕقیت ْب

قهٕل نُفٕثلاقت 

پؽٔ يیهٕقیت / 

يیهٕقیت

قهٕل  ْبی َبثبنغ اخعاظی

يبکؽٔفبژ ْب/  

يگب کبؼیٕقیت ْب/  

قهُٕئیع/ اقفؽٔئیع 

قٕظٔ انیپتٕقیت

اَگم ضَٕی 

اَکهٕؾیٌٕ ْبی 

Hb c/کؽیكتبل ْبی غیؽ ْجیؼی 
اَکهٕؾیٌٕ ْبی گهجٕل 

( ظَٔبت قم) تٕؼٔقیت



Distribution of White Blood 
Cells



Reference renge

Band 
cell

ageReticageNRBCage

15%1 day3-7%birth500/ mm3

10%

birth

<4%mature1-3%upto 1 week200/ mm3

4%

1 day

0.5 -1.5%mature25/ mm3

0.5%

2 day

0.5/ mm3 
0.1%

3 day

rare1 week



َکبت يٓى ظؼ گؿاؼل ظْی يؽفٕنٕژی گهجٕل لؽيؿ

تًبیؿ يیکؽٔقیت ٔ يبکؽٔقیت

  تًبیؿ يیکؽٔقیت ٔ يبکؽٔقیت ثبیكتی ثؽ اقبـ زدى قهٕل

ثبنع َّ ثؽاقبـ لٓؽ قهٕل ٔنی چٌٕ ظؼ ؼٔی گكتؽل 

.ثبیكتی تؼییٍ ًَبئیى اؾ لٓؽ اقتفبظِ يی کُیى 

 يؼیبؼ قُدم يیکؽٔقیت ٔ يبکؽٔقیت ْكتّ نُف کٕچک

اقت اگؽ اؾ ْكتّ نُف کٕچک ثؿؼگتؽ ثبنع يبکؽٔقیت ٔ اگؽ  

يُتٓب ظؼ یک َٕؾاظ ٔخٕظ  . کٕچکتؽ ثبنع يیکؽٔقیت يی َبيیى

.يبکؽٔقیت فیؿیٕنٕژیک ثٕظِ ٔ اؼؾل گؿاؼل َعاؼظ



َکبت يٓى ظؼ گؿاؼل ظْی يؽفٕنٕژی گهجٕل لؽيؿ

پهی کؽٔيبتٕفیهیک / تبؼگت / اقفؽٔقیت : گهجٕل ْبی لؽيؿ فبلع کى ؼَگی يؽکؿی نبيم
قیکم قم/ انیپتٕقیت / آکبَتٕقیت / 

قهٕل ظاقی نکم زعالم ثبیكتی ظاؼای یک اَتٓبی َٕک تیؿ ثبنع

 اقفؽٔقیت ْبیپؽکؽٔو کبغة ثٕظِ ٔ ظؼ َٕع اقفؽٔقیتٕؾ اؼثی ًْٕؾیگٕـ ثبلای
.گهجٕل ْب ؼا نبيم يی نٕظ %  50

 اَکهٕؾیٌٕ ْبی گهجٕل لؽيؿ َظیؽ ْبٔل خٕنی ٔ ْبیُؿ ثبظی ٔ ًْٕگهٕثیٍ قی ػًعتب
.پف اؾ ْسبل ثؽظاؼی ظیعِ يی نَٕع 

قهٕل  4ظؼ ؼٔنٕ ٔالؼی ثبیكتی زعالم )  گؿاؼل ؼٔنٕ ظؼ َبزیّ َطیى فبلع اؼؾل اقت
/  لؽيؿ ؼٔی ْى ثبنع ٔ تٕظِ ْب ظؼ خٓبت يطتهف ظؼ َبزیّ يیبَی لاو يهبْعِ نَٕع

(افتؽاق گهجٕل ؼٔنٕ ٔ آگهٕتیُّ نعِ ظؼ لاو يؽْٕة ػًهی تؽ اقت

  َکبت ثؽؼقی اَکهٕؾیٌٕ تٕپ گهفیHb H  ( یک قبػت) يعت ؾيبٌ ؼَگ زیبتی ٔ
تهطیى افتؽالی ثب ) یکكبٌ ثٕظٌ تٕؾیغ اَکهٕؾیٌٕ اچ ظؼ گهجٕل لؽيؿ يی ثبنع

ثبؾٔفیهیُگ اقتیپهیُگ ػعو يهبْعِ ًْٕگهٕثیٍ اچ ظؼ ؼَگ آيیؿی قبظِ ٔ ػعو تٕؾیغ 
(.یکُٕاضت

 اَکهٕؾیٌٕ ْیُؿ ثبظی ظؼ ؼَگ ايیؿی زیبتی ظؼ زبنیّ قهٕل ظیعِ يی نٕظ.



َکبت يٓى ظؼ گؿاؼل ظْی يؽفٕنٕژی گهجٕل لؽيؿ

 ظؼ ضٌٕ يسیٓی َؽيبل تهمی % 5انکبل يؽفٕنٕژیک کّ تب
يیکؽٔقیت  /ْیپٕ کؽٔو : )نعِ ٔ ثبیكتی گؿاؼل نَٕع نبيم 

/ پٕیکیهٕقیتٕؾیف/ انیپتٕقیت / يبکؽٔقیت / 
(اَیؿٔقیتٕؾیف

 پبتٕنٕژیک  %  5انکبل يؽفٕنٕژیک کّ زتی ثب ظؼيع کًتؽ اؾ
/ قهٕل ظاقی نکم : )يی ثبنُع ٔ ثبیكتی ثّ آٌ تٕخّ گؽظظ

(قهٕل لٓؼّ نعِ یب نیؿٔقیت/ ثبیت قم 

 ( ثب ظؼيع ثبلا) ظؼيع گهجٕل لؽيؿ زبٔی ثبؾٔفیهیک اقتیپهیُگ
ثبیكتی ظؼ يسبقجّ َٓبئی ظؼيع ؼتیک يُظٕؼ ٔ اؾ ظؼيع 

.  ؼتیک کكؽ گؽظظ



َکبت يٓى ظؼ گؿاؼل ظْی يؽفٕنٕژی گهجٕل لؽيؿ

slight/few/mod/many /rare
 1+ ….4+

 قبیؿ:

 يیکؽٌٔ 6-8: َٕؼيٕقیت

  اًَی پؽَی قیٕؾ (: ػًعتب يبکؽٔ أانٕقیت) يیکؽٌٔ> 8: يبکؽٔقیت
/ ظؼيبٌ کى ضَٕی تغػیّ ای / ؼتیکٕنٕقیتٕؾیف /ٔ يگبنٕثلاقتیک 

( /ًْؽاِ ثب تبؼگت) قیؽٔؾ کجعی ٔ ْپبتیت 

  يیکؽٌٔ> 10: ژیگبَتٕقیت

کًتؽ اؾ یک قٕو لٓؽ گهجٕل ؼَگ پؽیعِ ٔ کى ؼَگ ثبنع   :ؼَگ
ْیپٕکؽٔو اْلاق يی گؽظظ کّ ػًعتب ثب يیکؽٔقیت ًْؽاِ اقت 

ْیپٕکؽٔو نعیع ثّ يٕؼت یک زهمّ َبؾک اْؽاف گهجٕل  : إَنٕقیت/
(ًْگهٕثیٍ َبچیؿ)لؽيؿ 



َکبت يٓى ظؼ گؿاؼل ظْی يؽفٕنٕژی گهجٕل قفیع
1-  اؼتیفکت )افتؽاق تٕکكیک گؽإَنیهٍ ثب تٕکكیک گؽإَنیهٍ کبغة

کُتؽل قبیؽ لاو ْبی ؼَگ آيیؿی نعِ اقت اگؽ ( َبنی اؾ ؼقٕة ؼَگ 
ظؼ قبیؽ لاو ْب َیؿ يهبْعِ گؽظیع ازتًبل تٕکكیک اؼتی فکت تٕکكیک 

َبنی اؾ ؼقٕة ؼَگ ثكیبؼ ثبلا اقت ٔ ثبیكتی لاو يدعظ ثب ؼَگ تبؾِ ٔ 
. فبلع ؼقٕة تٓیّ ًَٕظ

2- اگؽ ضٌٕ يعت ْٕلاَی ظؼ يدبٔؼت َع اَؼمبظ ظثبنع ٔ ثب تبضیؽ ؾیبظ
لاو کهیعِ نٕظ ٔاکٕئهیؿاقیٌٕ کبغة قهٕل ْبی قفیع ؼش يی ظْع کّ ثّ 

.تٕقّ قهٕل ْبی قفیع ضٌٕ يی ثبنع  EDTAظنیم ثهغ غؼات 

3- گؿاؼل لٓؼی قهٕلLE Cell  يكتهؿو يهبْعِ زعالم ظٔ قهٕلLE  
ظؼ ظٔ ًََّٕ پیبپی اؾ  rossete LEٔ یک ؼٔؾت  LEیب یک قهٕل 

َؽٔؼت  LE Bodyيهبْعِ يؽف خكى نٕپٕـ ) ثیًبؼ يی ثبنع 
ثٓتؽیٍ ػعقی ثؽای خكتدٕی نٕپٕـ )تکؽاؼ تكت ؼا فؽاْى يی کُع

.يی ثبنع 40ػعقی



َکبت يٓى ظؼ ظیف قهٕنی
 ظٔ ؼٔل ظیف

1-   ؼٔل َٕاؼی اؾ َبؾک ثّ َطیى

2-  ؼٔل ؾیگؿاگی ظؼ لكًت َؿظیک ثّ اَتٓبئی ثب َطبيت
يُبقت 

  ٌاگؽ ظؼ ؼٔل َٕاؼی تؼعاظ قهٕل قفیع ظیف نعِ لجم اؾ پبیب
ثؽقع ثبیكتی تؼعاظ ثیهتؽی ظیف کؽظ تب َٕاؼ   100َٕاؼ ثّ ػعظ 

قهٕل ؼا   100کبيم ثّ اَتٓب ثؽقع ٔ َٓبیتب ثب تُبقت ظیف ظؼ 
آٌ تٕؾیغ غیؽ یکُٕاضت گهجٕل ْبی قفیع  ظنیم. يسبقجّ ًَٕظ 

ظؼ قٓر لاو اقت نُفٕقیت ػًعتب ظؼ َبزیّ َطیى لاو ٔ 
َٕتؽٔفیم ْب ٔ يُٕقیت ْبػًعتب ظؼظؼ َبزیّ َبؾک ٔ اَتٓبئی  

.  لاو زُٕؼ ظاؼَع 



longitudinal method of performing 
differential leukocyte counts.

The original drop of blood spreads out between spreader and slide (D-D1), 
The film is made in such a way that representative strips of films, such as 
A-A, and B-B1 are formed from blood originally at A and B, respectively. To 
perform an accurate differential count, all the leucocytes in one or more 

strips, such as A-A, and B-B1 should be inspected and classified.



Leukocyte Differential 
Count

"battlement" track for this examination



The differential white cell 
count

ICSH recommends that the differential leukocyte 
count be expressed in absolute numbers

Absolute no.: Relative no.(%) x WBC

10000/μl  x  0.50= 5000/μl 

Manual differential counts are generally fairly 
accurate, but their precision is poor, whereas 
automated counts are generally fairly precise but 
are sometimes inaccurate.



Tips on differential count

There is no internationally agreed reference 
method for the manual differential count, though 
the CLSI has established a reference method.

It uses a manually wedge-spread, Romanowsky 
stained film. 200 cells are counted by each of two 
trained observers using a ‘battlement’ track

The results are averaged to produce a 400-cell 
differential count, which is then divided by four.



Hierarchical Blood Film Evaluation

Flagged Normal

Examiner Differentiation

Analyzer

Routine 
Technician

? Abnormal RBCs
? Atypical MN WBCs

-Common RBC abnormality
-Left Shift
-Lymph, variant forms
-Nrbcs

Senior 
Technician

?Blasts
?Organisms

-Myelocytes
-Plasma Cells
-Dohle bodies
-Targets
-Auer rods

Physician Diagnostic
cells

Report Report
Report Report



How can you estimate the 
WBC from PBS?



Estimation of WBC

The leukocyte estimate should correlate with 
the leukocyte count +/- 25%.





Causes of Spurious Increase in 
WBC

Cryoglobulin,cryofibrinogen

Heparin

Monoclonal proteins

Nucleated red blood cells

Corrected WBC= WBC x 100/Nrbc +100

Platelet clumping / Giant platelets

Unlysed red blood cells / reticulocytosis



Corrected WBC

If 10 (5) or more Nrbc are observed , corrected WBC must be 
calculated

Nrbc/100 wbc



What do you see? How do you 
report?



What do you see? How do you report?



Lymphocytes, Variant Forms

These cells can be normal physiologic 
variants or abnormal forms.

These cells are large and quite variable in 
appearance. Several distinct types have been 
described.

The terms "atypical, reactive, Downey Cell, 
virocyte, Turk cells, activated lymph." etc., 
have been used to identify these cells. 

Because of confusion about the relationship of 
these cells to either benign or malignant 
processes, the subcommittee chose the new

term—lymphocytes, variant forms.



Lymphocytes, Variant Forms

A normal differential count usually includes up to 
6% of variant forms.

Transitional forms between normal and variant 
lymphocytes are also found.

In children in apparently good health, more 
immature-appearing lymphocytes with clear nucleoli 
are sometimes found.



Comparison of Lymph 
normal & variant forms

Parameter Mature Lymph, Variant form

Size 7-15 μl 10-25 μl

N:C ratio 5:1- 2:1 3:1-1:2

Shape Round to oval Round, oval ,irregular

Nucleus Round to oval Variable

Chromatin Dense, clumped Variable

Nucleoli None None to multiple

Cytoplasm Scant to moderate
Pale to moderately 
Basophilic

Moderate to abundant
Pale to deeply basophilic

Vacuoles None Occasional

Granules Few, some cells Some cells



The WBC's seen here are "atypical" lymphocytes. They 

are atypical because they are larger (more cytoplasm) and have 
nucleoli in their nuclei. The cytoplasm tends to be indented by 

surrounding RBC's. Such atypical lymphocytes are often 
associated with infectious mononucleosis.



Copyright ©2002 American Society of Hematology.  Copyright restrictions may apply.

Maslak, P. et al. ASH Image Bank 2002;2002:100541

Large irregular atypical lymphocytes seen in the 
peripheral blood of a patient with infectious 

mononucleosis



Lymphocytes, Variant Forms



Lymphocytes, Variant Forms



Lymphocytes, Variant 
Forms



Lymphocytes, Variant Forms



Lymphocytes, Variant Forms



> 20% LVF

Infectious Mononucleosis

Viral Hepatitis

Cytomegalovirus Infections

Post Transfusion Syndromes

Drugs (Phenytoin, PAS)



Report Format

As a discrete entity

Neutrophil:50%

Lymphocytes:25%

LVF:25%

As a part of Lymphocytes

Neutrophils:50%

Lymphocytes:50%

50% of Lymph. were LVF.

LVF (atypical lymph) :Few(<6%)



Lymphocyte, variant form or
Atypical lymphocyte

Lymphocyte, variant form is a new 
terminology for atypical lymphocyte.

In Normal individuals <6% (few)



Lymphocyte variant form may 
be mistaken with:

.1Monocytes 

.2Blasts
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ابی خاکستری:  روگ سیتًپلاسم

بذين گراوًل یا دارای تعذاد کمی گراوًل ظریف: گراوًل

1

1

2
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(2)يیک وًتريفیل (  1)دي مًوًسیت . اسمیر مغساستخًان  
.دیذٌ می شًوذ 
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Monocytes vs. lymph. Variant forms



Lymph variant form vs. Lymphoblast



Lymph variant form vs. Myeloblast



Monocytosis



Monocytosis

Monocytes > 1.0 x109/L in adults 

Occurs in a number of disorders:

Most frequently in the recovery phase of infection, 
but may be seen in a variety of neoplastic lesions 
especially myeloproliferative disorders. 

Monocytosis may result from viral, fungal, 
rickettsial, and protozoal infections.

Phagocytosis of erythrocytes, leukocytes, and platelets 
by monocytes and histiocytes is seen in the 
"hemophagocytic syndrome" which is associated with 
viral or bacterial infections and T cell malignant 
lymphoma



What is your diagnosis? How do you 
report?

The majority of neutrophils are in band forms or have 
bi-lobed nuclei , with coarsely clumped chromatin , 

which is highly suggestive of Pelger Huet Anomlay
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Pelger –Huet anomaly



Copyright ©2007 American Society of Hematology.  Copyright restrictions may apply.

Lazarchick, J. ASH Image Bank 2007;2007:6-00057

Although the filamentous segment connecting the two 
lobes of the Pelger-Huet cell shown is not apparent, this 

cell has the typical pince-nez form of nucleus 
characteristic of the Pelger-Huet anomoly



Single nucleus Pelger Huet cell



Copyright ©2004 American Society of Hematology.  Copyright restrictions may apply.

Lazarchick, J. ASH Image Bank 2004;2004:101164

The neutrophils in this view show mature nuclei with 
coarse clumped chromatin but no segmentation or are 

only minimally indented



Morphology

The timing of examination (within 3 h of  
collection) and

A careful preparation of a peripheral blood 
smear are essential for the identification and 
differentiation of PHA. 

Long-standing specimens (for more than 
12 h) may cause round pyknotic nuclei in the 
cells



Morphology

Beside suppression of segmentation of granulopoiesis, the 
nuclei of all leukocytes, including neutrophils, 
lymphocytes,monocytes, eosinophils and basophils, 
are affected in PHA .

The nuclei of subjects with PHA are characterised by a 
lower nucleus/cytoplasma ratio. 

In the heterozygous phenotypes, about 55–93%

of the neutrophils show nuclear segmentation arrest at the 
bilobed level.

The lobes (ranging from 2 to 5) present a symmetrical, 
spectacle like ‘pince-nez’ or ‘dumbbell’ appearance, 
connected by a thin strand or filament.



Morphology

They are usually round with a coarse, densely clumped and 
fully mature nuclear chromatin, unlike the oval or irregular 
lobes seen in the normal neutrophil nuclei. 

The cell size, the cytoplasm and the granular pattern are 
comparable with that of normal neutrophils. 

A small population of neutrophils possesses a 
nonlobulated or peanut-shaped nucleus (Stodtmeister 
cells). 

The single-lobed bands appear to be shorter and 
thicker than the usual stabs



Morphology

The granulocytes of homozygous PHA contain single, round or 
slightly indented, eccentric nuclei with little or no nuclear 
segmentation. 

In homozygous individuals, the basophils, eosinophils, and 
megakaryocytes also show dense nuclear chromatin and rounded 
nuclear lobes.

Distinction from myelocytes or metamyelocytes is made by their 
relatively small (spherical) nuclei and dense chromatin. 

These types of cells may account for 94–96% of the total neutrophil 
counts in homozygous PHA and 0–4% in heterozygous PHA. 

The bone marrow reveals normal morphologic features up to the 
myelocyte stage.



Differential Diagnosis

Identification of PHA cells has to be the starting point of a 
profound investigation, differentiating between a benign 
inherited anomaly, an acquired feature associated 
with a transient condition or evolving MDS and MPNs

Laboratory findings, clinical and family history can be 
helpful in the differential diagnosis of PHA. 

In the microscopic analysis of a peripheral blood smear, 
the investigator has to take notice of the number or 
distribution of nuclear lobes, the nuclear size, the 
chromatin pattern and cytoplasmic granulation.



Differential Diagnosis

Peripheral blood smear reveals few cells with 3 
lobes (less than 10%), and practically none 
have 4 lobes .

Toxic granulation, toxic vacuolation and Döhle 
bodies are findings of particular concern. 

Nuclear chromatin pattern, nuclear size and lobe 
morphology can be helpful in the differentiation. 

Pseudo-PHA nuclei are paler, less clear in 

outline, their chromatin is less lumpy and the 
lobes are elliptical and unequal



Differential Diagnosis

If more than 1 cell line is involved (anaemia, 

thrombocytopenia,cytopenia and macrocytosis), an 
evalution by bone marrow aspiration or biopsy to 
exclude a haematologic malignancy is mandatory. 

Pseudo-PHA cells may be predicative of the clinical onset 
of myelodysplastic disorders and malignant conditions, such 
as AML,CML or PMF

The  pelgeroid polymorphism is considered as the 
most specific dysplastic marker of MDS. 

The question is raised if this finding is a morphologic 
anomaly or a manifestation of apoptosis



Copyright ©2002 American Society of Hematology.  Copyright restrictions may apply.

Maslak, P. ASH Image Bank 2002;2002:100446

Neutrophils from the peripheral blood of a patient with MDS display 
hypolobulation of the nuclei which characterizes the pseudo Pelger 

Huet anomaly (1000x MacNeal Tetrachrome)
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Hypolobulated neutrophil with Dohle 
bodies (arrows) in MDS



Pelger-Huët anomaly (PHA) is a congenital 
haematological disorder, 

Characterized by an impaired lobulation of neutrophils 
with a coarse nuclear chromatin

It was first described by a Dutch haematologist (K. Pelger) 
in 1928 and recognized as a Mendelian autosomal dominant 
trait by a pediatrician (G. Huët) in 1932

Characteristics observed on blood smears include leukocytes 
with dumbbell-shaped bilobed nuclei; a reduced number of 
nuclear segments; and coarse clumping of the nuclear 
chromatin in neutrophils, lymphocytes, and monocytes. 

Pelger –Huet anomaly



Pelger –Huet anomaly

PHA, a member of the laminopathies, is a 
worldwide distributed pathology with a 
frequency varying from 0.01 to 0.1%. 

Clustering of PHA has been observed in 
Västerbotten county (northeast Sweden) and 
in the mountain village Gelenau (southeast 
Germany) with prevalence's of 0.6 and 
1.01%, respectively.

Male-to-female ratio is 1:1. PHA may be 

observed in individuals of all ages.



Clinical Aspects

Since the first description of PHA homozygosity in 
a Dutch girl by Haverkamp Begeman et al., to the 
best of our knowledge, 10 other homozygous 

individuals have been reported so far with a 
variable clinical presentation (psychomotor retardation, 

disproportionate body stature, macrocephalus with prominent forehead, 

ventricular septal defect, polydactyly and short metacarpals). 

In the heterozygous state, PHA is benign with 
the only apparent phenotype being the altered 
neutrophil nucleus



Functional Properties

In evaluating the neutrophil functional profile, the total 
sequence of chemotaxis, adhesion, aggregation, 
phagocytosis, granule content and degranulation, 
respiratory burst activity and bacterial killing needs to 
be analysed.

The biochemical, metabolic, phagocytic and bactericidal 
activities of PHA granulocytes are not different from those of 
healthy subjects. 

Pelger-Huët cells show a normal survival time in 
circulation



PBS of a patient with persistent pancytopenia after intensive 
chemotherapy for AML. After many weeks of platelet 
dependency the ‘platelet’ count suddenly rose. Inspection of the 
film showed that platelets continued to be very sparse; the 

particles that were counted as platelets were fungi,
subsequently identified as Candida glabrata, originating from 
the patients  indwelling central intravenous line

What is your diagnosis?



An ↑ in the peripheral blood of immature RBCs(Nrbc), ie normoblasts, 

and immature granulocytes, metamyelocytes and bands, 

May be associated with :

.1Metastatic cancer, 

.2Hematopoietic malignancy, 

.3Hemolytic anemia, 

.4Gaucher's disease, 

.5Polytrauma, 

.6BM infiltration by various processes, including infection–eg, fungal, viral, TB, 

sarcoidosis, histiocytosis, 

.7Hypoxia;


1⁄3 of Pts with LER have no known underlying disease

Leukoerythroblastic reaction



Leukoerythroblastic
reaction

Nrbc

Myelocyte



Leukoerythroblastic
reaction



Leukoerythroblastic
reaction



Imprecision

The imprecision of a manual differential count is 
greatest for those cells that are present in the smallest 
numbers, particularly the basophils.

If it is diagnostically important to know whether or not 
there is basophilia then it is necessary to improve 
precision, either by: 

.1Performing an absolute basophil count in a 
haemocytometer

.2Or by counting many more than the usual 100 
cells (e.g. at least 200–500 cells).

Similarly, if neutrophils constitute only a small proportion 
of cells (e.g. in chronic lymphocytic leukaemia),



Precision achieved with differential counts of various 
numbers of leucocytes.



Imprecision,cont.

The poor precision of the count of cells present in the 
smallest numbers means that the reference limits for 
manual basophil and eosinophil counts include zero. 

It is therefore impossible on the basis of a manual 
count to say that a patient has basopenia or 

eosinopenia. 
It should also be noted that the precision of the 

band count is so poor that it is not generally very 
useful to count band cells separately from 

segmented neutrophils. 
A comment such as ‘left shift’ or ‘increased band 

cells’ can be made when such cells are clearly 
increased.

Myelocytes and metamyelocytes, if present, are 
recorded separately from neutrophils. 
Band (stab) cells are generally counted as 
neutrophils, but it may be useful to record them 
separately. 
They normally constitute less than 6%(3%) of the 
neutrophils; 
an increase may point to an inflammatory process 
even in the absence of an absolute leukocytosis



What is your interpretation?

Peripheral blood film showing storage artefact a 
crenation (echinocytosis), a disintegrated cell and a 
neutrophil with a rounded pyknotic nucleus.



What is your interpretation?

Peripheral blood film from a blood specimen that 
has been transported in a hot motor vehicle, 
showing red cell budding and fragmentation.



What is your interpretation?

Peripheral blood film from a patient with 
hyperlipidaemia showing misshapen red cells with 

fuzzy outlines and blurring of the outline of the lobes of 
a neutrophil consequent on the high concentration of 

lipids.



What do you do misshapen 

red cells with fuzzy outlines ?

Erroneous results from hyperlipidaemia may be 
suspected

This error can be confirmed by examining the 
plasma, after either centrifugation or red cell 
sedimentation, and noting the milky appearance. 

The problem can be dealt with by performing a 
microhaematocrit and a blank’ measurement 
using the patient’s plasma

A correction is then as follows:



Hypersegmented Neutrophils

Hypersegmentation
1 PMN with six lobes or >3% with 5 lobes

More than 3 cells having 5 lobes or a single cell with 6 
lobes found in the course of a 100 cell differential is 

evidence of hypersegmentation. Hypersegmentation is 

sometimes referred to as a myeloid "right shift".



Hypersegmented Neutrophils 
& Macro-ovalocyte

Macroovalocyte



Peripheral blood film of a patient with a MDS showing 
two neutrophils. Both are macropolycytes and one 

shows a defect of nuclear segmentation resembling 
myelokathexis. The size of the cells and the amount of 

nuclear material suggests that they are tetraploid
cells.



Macropolycytes

Is about twice the size of a normal neutrophil ,15–25 μm

Analysis of its DNA content shows that it is tetraploid rather than diploid, 
the number of lobes present being increased proportionately. 

Some macropolycytes are binucleated .

Occasionally seen in the blood of healthy subjects. 

Increased numbers  are seen in an inherited (autosomal dominant) 
condition in which 1–2% of neutrophils are giant with six- to 10-lobed 

nuclei, or with twin mirror-image nuclei .

Increased numbers, together with rather non-specific dysplastic features, 
have been described in DiGeorge’s syndrome



Macropolycytes

Macropolycytes, including binucleated cells, have been 
observed following the administration of  G-CSF and are 
present in increased numbers in megaloblastic anaemia.

In megaloblastic anaemia they have a DNA content varying 
between diploid and tetraploid

In contrast to hypersegmented neutrophils, they are 
derived from giant metamyelocytes.

They have also been reported in chronic infection, CML 
and other myeloproliferative disorders, and following 
the administration of cytotoxic drugs and 
antimetabolites.



Peripheral blood film of a patient with 

CLL and reversible chlorambucil-

induced myelodysplasia showing a
binucleated tetraploid neutrophil.

Peripheral blood film of a patient with a 

MDS showing a macropolycyte,

which is twice the size of the adjacent 
normal, neutrophil. The nucleus is also 
twice normal size and shows increased

nuclear segmentation; it is likely that this is 
a tetraploid cell. In addition the film shows 

anisochromasia.





shows MDS, with a blast cell (arrow) and two 
neutrophils that have hypolobulated nuclei, one of 
which is binucleated and the other hypogranular.



Dyserythropietic changes



Hyposegmentatio
n



Blast



Blast vs. Lymphocyte



Hypogranularity







Shift to the left &  
reactive changes
in neutrophils

response to G-
CSF or GM-CSF 
therapy.



Eosinophilia



Idiopathic hypereosinophilic
syndrome, HES

Eosinophilia is commonly associated with a 
large number of disparate non-clonal and clonal 
disorders. 

In the majority of cases it is caused by reactive 
conditions including atopy or allergies, 
autoimmune disorders or infection. 

In rare cases, a hematological disorder may 
be associated with sustained eosinophilia, which 
can be either non-clonal or clonal.



Idiopathic hypereosinophilic
syndrome, HES

The term HES is used when:
.1The blood eosinophil count is persistently greater than  1.5 x 109/l

.2For at least 6 months, 

.3With damage to end organs such as heart, gastrointestinal tract, 
skin, joints or nervous system and 

.4No evidence of clonality.

Clonal eosinophilia is most frequently associated with chronic 
myeloproliferative disorders (Eos-MPN), and particularly chronic 
eosinophilic leukemia (CEL). 

It is only rarely seen in myelodyplastic syndromes (MDS) or acute 
leukemias



Cryoglobulinaemia

Peripheral blood film of a patient with cryoglobulinaemia 
showing cryoglobulin that has been ingested by neutrophils and 

appears as: (a) small round inclusions; and (b) large masses 
filling the cytoplasm and displacing the nucleus. Some 

extracellular cryoglobulin is also present.



Peripheral blood film of a patient with 
cryoglobulinaemia showing 

cryoglobulin within a monocyte.



Dohle like

inclusion body

Giant Platelets

PBS, wright giemsa ,100x



Red arrows show Dohle like inclusion 
body



A neutrophil containing refractile
bilirubin crystals.

Rarely, bilirubin crystals are seen within neutrophils of 
infants and children with a markedly elevated plasma 
bilirubin; they are refractile and faintly yellow ;they have 
been found to form in vitro when EDTA-anticoagulated 

blood is allowed to stand for at least 30 minutes



Necrobiotic (apoptotic) 
neutrophils and other myeloid

Apoptotic neutrophil in 
megaloblastic anemia 

Apoptotic Leukemic cells 
in AML



patient with 
overwhelming sepsis

Patient with rheumatoid arthritis 
showing neutrophil aggregation 

caused by a cold  Ab.



Neutrophil aggregation

Aggregation of neutrophils with or without aggregation of platelets 
blood is anticoagulated-EDTAin vitro in some patients when develops 

allowed to stand. 

This is an antibody mediated time-dependent phenomenon which 
is not of any clinical significance although it may lead to erroneous 
automated WBCs.

Neutrophil aggregation has also been observed as a transient 
phenomenon in association with infectious mononucleosis and in 
acute bacterial infection

Occasionally, it is observed in a patient over many months or years
and may then be associated with autoimmune disease

In some patients when the cause is a cold-acting antibody, red cell 
agglutinates coexist.



Giemsa staining Wright staining

What is the main finding? What do you 
report?

Abnormal lymphoid cells with marked 
vacuolization, suspicious to storage diseases, 

Mucopolysaccharidosis



Mucopolysaccharidosis

Dense azurophilic granules, resembling toxic granulation in 
neutrophils, are seen in all leukocytes. Most characteristic of these 

disorders are the metachromatic granules surrounded by a 
clear zone seen in lymphocytes.



:   ثطم چٓبؼو 

يُبثغ ضٓب يؽتجّ ثب يؼؽف ْب  ٔ  

يسهٕل ْب ظؼ ًْبتٕنٕژی

ظتؽژَت/ لایؿ / ایؿٔتٌٕ 

ظکتؽ يٓؽظاظ َٔکی: تٓیّ ٔ تُظیى

 



Isotone(diluent)

  ایؿٔتٌٕ ؼلیك کُُعِ

 ّيیهیٌٕ قهٕل ٔخٕظ  5ثب تٕخّ ثّ ایُکّ ظؼ ْؽ يیکؽٔنیتؽ ضٌٕ ثّ ْٕؼ يتٕق
ظاؼظ ثؽای نًبؼل ظلیك ٔ ػجٕؼ تک تک قهٕل ْب اؾ ؼٔؾَّ ايپعاَكی ظقتگبِ َیبؾ 

ثّ یک يؽزهّ ؼلیك قبؾی ظلیك ًََّٕ ضٌٕ ظاؼیى 

 (:ایؿٔتٌٕ) ٔیژگی ْبی ؼلیك کُُعِ ًْبتٕنٕژی ایعِ آل 

1-  کًتؽیٍ تغییؽات يؽفٕنٕژیک قهٕنی ظانتّ ثبنع

2- ظؼخّ کّ  30تب  15تغییؽ ظيب يسیّ اؾ يسعٔظِ )لبثهیت ؼقبَبئی يُبقت  ٔپبیعاؼ
(اپتیًبل ایؿٔتٌٕ اقت يُدؽ ثّ تغییؽ يیؿاٌ ؼقبَبئی ایؿٔتٌٕ يی گؽظظ

3- Ph(زبٔی گهٕگؿ ٔ کهؽٔؼ قعیى) ٔ فهبؼ اقًؿی يُبقت

4- (  ایدبظ پبنف کبغة ٔ نًبؼل کبغة) ظاؼای زعالم پبؼتیکم نُبٔؼ اَبفی

5-  يًبَؼت اؾ ؼنع لبؼچ ٔ ثبکتؽی ٔ تٕنیع کعٔؼت ٔ ) ظاؼای آَتی قپتیک يُبقت
ثّ ظنیم ضبيیت اَفدبؼی قعیى / پبؼتیکم اَبفی ظؼ ایؿٔتٌٕ ظؼ ؾيبٌ َگبِ ظاؼی 

اؾایع ظؼ نٕنّ ْبی قؽثی فبَلاة تٕيیّ يی نٕظ اَتی قپتیک ایؿٔتٌٕ يبظِ ای ثّ 
خؿ قعیى اؾایع ثبنع



 لایؿ قم کبَتؽ

خٓت نًبؼل قهٕل ْبی قفیع  ٔ اَعاؾِ گیؽی ًْٕگهٕثیٍ پبؼِ نعٌ 
اؼیتؽٔقیت ْب ٔ زػف گهجٕل ْبی لؽيؿ ثّ ْٕؼ کبيم َؽٔؼی اقت کّ 

.ثب لایؿ ايکبٌ پػیؽ اقت

(لایؿ گیبْی ثب کبؼثؽظ لعیًی ) قبپَٕیٍ  -1

( :لایؿ خعیع) قٕؼفبکتبَت ْب  -2

نکٕقیت ْب ثّ يیؿاٌ اَعک اقیت ظیعِ : يسهٕل لایؿ ْیپٕتَٕیک  -َانف  
ٔنی چٌٕ ثمبیبی  غهبی اؼیتؽٔقیت ثبلی يی يبَع خٓت ؼٔل ْبی 

اپتیکبل يُبقت اقت ٔ خٓت قم کبَتؽ ْبی ايپعاَكی يُبقت ًَی ثبنع 

يُبقت خٓت قم کبَتؽ ( فؼبل کُُعِ قٓسی) يسهٕل لایؿ کبتیَٕیک  -ة 
ػیت ایٍ يسهٕل نیؿ کُُعِ قؽیغ اثؽات آقیت قهٕنی / ْبی ايپعاَكی 
(ٔقیغ آٌ اقت

تُٓب يسهٕل لایؿ قؽیغ ( : فؼبل کُُعِ قٓسی) يسهٕل لایؿ غیؽ یَٕی  -ج 
اقت کّ ْیچ ثمبیبئی اؾ قهٕل اؼیتؽٔقیت  ثبلی ًَی يبَع ٔ کًتؽیٍ 

اقیت قهٕنی ؼا ثّ قهٕل قفیع يی ؾَع 



Partial diff lyse
يسهٕل لایؿ ظیف َكجی

ثؿؼگی قهٕل ْب ظؼ لاو ضٌٕ يسیٓی ثّ تؽتیت نبيم  :

Mono>granolocyte>lymph

ثؿؼگی قهٕل ْب پف اؾ چؽٔکیعگی َبنی اؾ لایؿ ظیف:

Neutrophil(Large cell) > mono/eos/baso(mid cell)> lymph( small 
cell)

 چؽٔکیعگی نکٕقیت ْب ثّ ظنیم ) لایؿ ظیف يُدؽ ثّ نیؿ کبيم اؼیتؽٔقیت ْب ٔنیؿ َكجی نکٕقیت ْب

(ایدبظقٕؼاش ظؼ غهب نکٕقیت ْب ٔ ضؽٔج يبیغ ظاضم قهٕنی نکٕقیت يی ثبنع

 قهٕل ثلاقت ٔ َبثبنغ ٔ نُفٕقیت ْبی اتیپیک پف اؾ يدبٔؼت ثب لایؿ ظیف َكجی ظؼ َبزیّ يیبَی قبیؿ

.لؽاؼ يی گیؽَع 

  قهٕل ْب ثب زدى يتفبٔت پبنف ْبی يتفبٔت زبيم يی ًَبیُع  کّ تٕقّ آقتبَّ ْبی يتًبیؿ کُُعِ اؾ ْى

-20ثّ ػُٕاٌ يثبل غؼاتی ثبزدى  ( discriminator thresholds)افتؽاق ظاظِ يی نَٕع 

فًتٕنیتؽ اؼیتؽٔقیت 36-360غؼات ثب زدى /فًتٕنیتؽ ثّ ػُٕاٌ پلاکت 2

  (  نُفٕقیت) کٕچک فًتٕنیتؽ قهٕل 35-84خبیگبِ نًبؼل نکٕقیت غؼاتی ثبزدىLCR.

  نبيم ثبؾٔفیم ٔ يُٕقیت ٔ ائٕؾیُٕفیم ٔ نُف ( يیبَی)فًتٕنیتؽ قهٕل يتٕقّ  84-114غؼات ثب زدى

.MCRاتیپیک ٔقهٕل ْبی َبثبنغ  

  فًتٕنیتؽ نبيم َٕتؽٔفیم ٔ ثبَع ٔ يتبيیهٕقیت  114-300غؼات ثب زدىLCR .



Lyse of RBC and partial lyse of WBC

Electrolyte solution
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Mitochondria

Nucleus

Cell membrane

Ribosome

Cytoplasm

Leukocyte-Histogram 

Before adding lysing reagent

0 2 4 6 8 10 12 14 16 18 20 22

Neutrophils

Basophils

Eosinophils

Monocytes

Lymphocytes

Cell diameter in µm
10 - 15

9 - 14

11 - 16

12 - 20

7 - 12µm

After adding lysing reagent

30 - 80 

60 - 120

70 - 130

80 - 140

120 - 250

Cell diameter  in fl

Lymphocytes 

Monocytes 

Basophils 

Eosinophils 

Neutrophils

0              50                100             150 200 250 300

Lymphocytes 

Monocytes 

Basophiles 

Eosinophils

Neutrophils

fl



Neutrophilia

Band

Seg

Lymph

Mono

Eo

Baso

8 %

77 %

7 %

7 %

1 %

0 %

Differential

WBC

LYM%

MXD%

NEUT%

Results

+ 23.8 x 109/L

8.1%

7.9%

84.0%

Lymphocytosis

Band

Seg

Lymph

Mono

Eo

Baso

Aty-Lym

4 %

20 %

64 %

4 %

5 %

0 %

3 %

Differential

WBC

LYM%

MXD%

NEUT%

Results

7.9 x 109/L

+ 64.7%

15.8%

– 19.5%

(x 400)
(x 1000)

Elevated number of WBC 

WBC-Histogram WBC-Histogram

Cases

Clinical diagnosis: Neutrophilia

Prominent peak with broad distribution (NEUT%) 

for large leukocytes.

In case of Lymphocytopenia a similar curve is 

obtained.

Clinical diagnosis: Lymphocytosis

High, pointed peak in lympho area (LYM%).

In case of Neutropenia a similar curve is 

obtained.



Clinical diagnosis : Eosinophilia

Eosinophils and basophils, which are categorized as 

granulocytes together with neutrophiles, are smaller 

than neutrophils due to contraction under the 

influence of the lysing reagent.

On the histogram, they are located in the middle cell 

ratio MXD% (      ) where also monocytes are present.  

A similar pattern can be seen in monocytosis. Both 

diseases must be differentiated from each other by 

manual differential.

Monocytosis

Stab

Seg

Lymph

Mono

Eo

Baso

Met

Aty-Lym

8 %

37 %

17 %

35 %

1 %

0 %

1 %

1 %

Differential

WBC

LYM%

MXD%

NEUT%

Results

7.7 x 109/L

F1 *          13.2%

F2 *          37.7%

49.1%

Eosinophilia

Stab

Seg

Lymph

Mono

Eo

Baso

My

Met

Aty-Lym

1 %

19 %

20 %

9 %

47 %

1 %

1 %

1 %

1 %

Differential

WBC

LYM%

MXD%

NEUT%

Results

4.3 x 109/L

18,3%

+ 62,2%

– 19.5%

(x 1000) (x 1000)

WBC-Histogram WBC-Histogram

Cases
Increase number of WBC 

Clinical diagnosis: Monocytosis

Monocytes, which are the largest leukocytes in normal 

peripheral blood, become smaller than neutrophils 

under the influence of the lysing reagent. On the 

histogram, they fall in the middle cell ratio (MXD%) (       

) . Similar patterns can be seen in eosinophilia. These 

two different clinical entities need to be differentiated 

from each other by manual differential.



Case 1 Case 2

WBC Agglutination 

(x 1000) (x 1000)

WBC-Histogram WBC-Histogram

Cases

WBC

LYM%

MXD%

NEUT%

Results

2.3 x 109/L

39.7%

32.2%

28.1%

–

+
–

WBC

LYM%

MXD%

NEUT%

Results

2.1 x 109/L

41.9%

17.5%

40.6%

–

–

Case: WBC-Agglutination

This is a case of WBC agglutination, which occurs rather rarely. The histogram does not shown 

a clear tri-modal pattern, with particles present in the region above 250 fl (       ). The count of 

leukocytes is likely to be falsely low. Depending on the nature of leucocytes antibodies, 

agglutination may be dissolvable and measurement may become possible upon incubation the  

at 37 o C or upon washing the samples with isotonic saline.



Nucleated red blood cells (NRBC) 

(x 1000)

WBC

LYM%

MXD%

NEUT%

Results

56.1 x 109/L

42.7%

-.---

-.---

WBC-Histogram
WL*

WL*

WL

Cases

Case: Orthochromatic Erythroblasts )NRBC‗s( at a concentration of 1352/100 WBC

This is a sample with an extreme number of NRBC. The valley between the erythrocytes ghost area 

and the small leucocytes area exceeds the limit, and WL flags are given. NRBC are likely to 

contribute significantly to the population on the WBC histogram (       ) ; therefore most of them are 

counted as leukocytes. Measurement of samples having NRBC must be corrected by the following 

equation:

corrected WBC-Count = measured WBC-Count x 100

(100 + Count of NRBC‗s *(

* NRBC-Count: The number of NRBC per 100 leukocytes.



Iron Deficiency Anaemia

Anemia

RBC-Histogram Result

RBC

HGB

HCT

MCV

MCH

MCHC

RDW-CV

4.48 x1012/L

8.8g/dl

29.3%

65.4fl

19.6pg

30.0g/dl

18.2%

–

–

–PLT-Histogram

(x 1000)

Cases

1. Case:

Results:

MCV, MCH and MCHC shows low values and 

RDW-SD shows a high value.

Differential:

hypochromic RBC´s

Thus this case is identified as microcytic 

hypochromic anemia

Suspected Thalassemia

Result
RBC

HGB

HCT

MCV

MCH

MCHC

RDW-CV

5.97 x1012/L

12.7g/dl

41.1%

68.8fl

21.3pg

30.9g/dl

14.7%

+

–

–

–

RBC-Histogram

ResultPLT-Histogram

(x 1000)

2. Case:

Results:

MCV, MCH and MCHC shows low values

Differential:

no prominence in the smear

Due to the increase in erythrocyte count 

and the low RDW value this case is 

cassified as a thalassaemia minor.



Anemia 
Cases

Macrocytic Anaemia (CML)

(x 1000)

(x 1000)

Results

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

1.64 x1012/L

6.2g/dl

18.2%

110.0fl

37.8pg

34.1g/dl

15.2%

–

–

–

+

RBC-Histogram

WBC-Histogram Results

WBC

LYM%

MXD%

NEUT%

+

T2

T2

17.3 x109/L

16.4%

-.---

-.---

This is a macrocytic anaemia with development of

chronic myelogenous leukemia (CML). The RBC

histogram suggests the existence of macrocytes,

while the WBC histogram does not show, the valley

normally seen between the MXD and the large cell

ratio, suggesting the appearance of leukocytes with

various sizes.

Iron def. anaemia under  treatment

2nd Week of treatment

RBC-Histogram Results

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

4.37 x1012/L

10.4g/dl

35.3%

80.8fl

23.8pg

29.5g/dl

35.7%

–

–

–

MP* +

4nd week of treatment

RBC-Histogram Results

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

5.14 x1012/L

13.2g/dl

42.5%

82.7fl

25.7pg

31.1g/dl

31.9%

(x 1000)

(x 1000)

The initial effect of the treatment can be seen in data of

the 2th week, where the RBC histogram indicates the

appearance of normocytic cells while a large number of

microcytic cells still are visible in the smear. The RBC

histogram of the 4th week still shows a 2-peak curve, but

the peak of larger cells became more prominent than the

other peak. Compared to the top diagram, this shows an

further increase in the number of normocytes as a result

of the treatment.

–

–

–

MP* +



Cold Agglutinins 

RBC-Histogram Results

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

2.23 x1012/L

14.4g/dl

24.9%

111.7fl

64.6pg

57.8g/dl

25.4fl

RU*

RU*

RU*

RU*

RU*

*

(x 1000)

ResultsRBC-Histogram

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

4.35 x1012/L

14.5g/dl

43.5%

100.0fl

33.3pg

33.3g/dl

14.7fl

Incubation 30 min

(x 1000)

Cases

Case: Cold agglutinins

Because in this case erythrocytes have passed through the detector as clusters of several cells, the 

RBC, HCT,MCH, MCV, MCHC and RDW values are abnormal. The RBC histogram shows a second 

peak. 

After the clusters have been dissolved by incubation, all erythrocytes are detected as single cells. 

Therefore the second peak on the RBC histogram does not appear  and the RBC, HCT, MCV, MCH, 

MCHC and RDW values are normal.



Case 1 Case 2

Poikilocytosis

RBC-Histogram Results

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

3.62 x1012/L

11.1g/dl

31.9%

88.1fl

30.7pg

34.8g/dl

25.5%+

Results

PLT

PDW

MPV

P-LCR

152 x109/L

16.2fl

10.4fl

31.4%

PLT-Histogram

(x 1000)

RBC-Histogram Results

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

2.67 x1012/L

6.2g/dl

22.5%

84.3fl

23.2pg

27.6g/dl

20.1%

–

–

–

–

–

+

Results

PLT

PDW

MPV

P-LCR

235 x109/L

11.7fl

9.4fl

21.7-%

PLT-Histogramm

(x 1000)

Cases

Two cases: Poikilocytosis with a lot of echinocytes

The abnormally wide distribution on the RBC histogram suggests the appearance of various sizes of 

erythrocytes with a high percentage of microcytes.



Case1 Case2

Anisocytosis 

RBC-Histogram Results

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

4.15 x1012/L

14.0g/dl

40.8%

98.3fl

33.7pg

34.3g/dl

22.7%+
ResultsPLT-Histogram

(x 1000)

RBC-Histogram Results

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

2.95 x1012/L

9.9g/dl

28.7%

97.3fl

33.6pg

34.5g/dl

26.4%+
ResultsPLT-Histogram

(x 1000)

Cases

Microcytes and macrocytes are visible among 

normocytes in the smear, and the distribution on the 

RBC histogram is abnormally wide. This suggest the 

appearance of various sizes of erythrocytes.

The distribution width of the RBC histogram is 

abnormally wide as seen in case 1, but the proportion 

of erythrocytes below 90 fl is higher in case 2. The PLT 

histogram indicates abnormality and the PL and DW 

flags are given. This suggest that microcytes may 

have interferred with the  Platelet count. Such result 

needs to be confirmed by other methods, like Fonio 

method or counting chamber.



Case 1 Case 2

Platelet Aggregation

WBC-Histogram Results

WBC

LYM%

MXD%

NEUT%

6.0 x109/L

27.5%

7.9%

64.4%

Results

PLT

PDW

MPV

P-LCR

+

+

86 x109/L

18.6fl

12.8fl

43.7%

PLT-Histogram

(x 400)

WBC-Histogram Results

WBC

LYM%

MXD%

NEUT%

WL*

WL*

WL*

WL*

6.4 x109/L

41.4%

14.0%

44.6%

Results

PLT

PDW

MPV

P-LCR

PU

DW

DW

DW

55 x109/L

---.-fl

---.-fl

-.---%

PLT-Histogram

(x 400)

Cases

Case 1: Platelet Aggregation

The smear clearly shows that platelets are 

aggregating. The WBC histogram shows a peak in the 

ghost area 

(        ) , while the PLT histogram shows a wide 

distribution. Although these large particles usually 

affect the leucocyte counts, the leukocytes 

distribution of case 1 is well separated from the ghost 

area on the WBC histogram, probably without any 

effect of small particles in the ghost area. There is no 

WL Alarm given .

Case 2: Platelet Aggregation

This sample contains larger aggregation clusters as 

shown in the smear. These clusters are considered 

affect the leukocyte counts, because the distribution 

curve on the WBC histogram intersects the 

discriminator line between the ghost and the Small cell 

ratio at a high point, and the WL flags are given. The 

PLT histogram suggests the presence of large 

particles. Analysis of a fresh blood sample is required 

to obtain correct platelet values.



Case 1 Case 2

Large Platelets 

Results

PLT

PDW

MPV

P-LCR

+

+

237 x109/L

18.0fl

12.4fl

44.1%

PLT-Histogram

(x 1000)

Results

PLT

PDW

MPV

P-LCR

PU

DW

DW

DW

71 x109/L

---.-fl

---.-fl

-.---%

PLT-Histogram

(x 1000)

Cases

Case 1: Giant platelets

The abnormally wide distribution on the PLT 

histogram suggests the appearance of giant 

platelets. The distribution curve intersects the 

discriminator line at a low point, which shows 

that the platelet count has been measured 

correctly.

Case 2: large platelets

Although the wide distribution on the PLT 

histogram suggests the appearance of large 

platelets, the distribution curve intersects the 

discrimination line at a high point. This result 

needs to be confirmed by other methods i.e 

Fonio method or counting chamber.



RBC- and PLT-Histograms

• The two distribution curves are separated from each other by a moving auto 

discriminator looking to the Plateau. 

• Platelets have a size between 8 and 12 fl and are counted between 2 and 30 

fl.

• Erythrocytes have a size of 80-100 fl and are counted between 25 and 250 

fl.

2 fl 25-30 fl 250 fl

• The Size Distribution Curve should always start on the base line and fall 

between the lower and the upper discriminator.

2 fl 250 fl

Basis line

LD UD

LD: Lower Diskriminator

UD: Upper Diskriminator



Erythrocyte-Histogram Flagging

Caution:

All results marked with  “ RL “ should be controlled.

Possible causes:

•Giant Platelets

•Micro-Erythrocytes

•Platelet Clumps

Mark “ RL “, abnormal height at lower discriminator
LD

RBC

PLT

LD
RBC

The curve does not start at the base line.

Mark “ RU “, abnormal height at the upper discriminator.
UD

RBC

The curve does not start at the base line.

UD
RBC

Caution :

RBC-result and all results marked with  “ RL “ should be controlled.

Possible causes:

• Cold Agglutinins (check MCHC > 40 g/dl)

• Erythroblasts / Normoblasts



RDW-CV (%) = 100 x s/µ100 %

s sµ

Turning points

68,26 % 

of all results

RDW-CV

11 - 16 %

RBC Distribution Curve as a parameter for anisocytosis

100 %

20 % RDW-SD

37 - 46 fl

Clinical relevant > 60 fl

Erythrocyte-Histogram Distribution width

RDW-CV

RDW-SD



• The histogram should lay within the two 

discriminators and start and end on the base line.

• PLT counted between 2 fl and 30 fl. 

1 flexible Diskriminator PL 2 to 6 fl.

1 flexible Diskriminator PU 12-30 fl. 

1 fixed Diskriminator at 12 fl

Within Two Discriminators

Thrombocyte-Histogram 

Pct  (%)
PLT (x 103/µl(

MPV (fl) =

12 fl

LD UD

PLT P-LCR

100 %

20 %

PDW

Parameter of the Thrombocyte histogram

– MPV, mean PLT volume 

reference range: 8 - 12 fl

– P-LCR, ratio of large platelets

Reference range 15 - 35 %

– Increase could be a sign for:

• PLT Clumps

• Giant PLT

• Microerythrocytes

– PDW, platelet distribution width at 20 % of peak height

Reference range: 9 - 14 fl

Increase could be a sign for:

• PLT Clumps

• Microerythrocytes

• Fragments

fl



Important :

• The distribution curve should be within the discriminators. The curve should start 

and end at the basis line.

• The LD is flexible, but can not be lower than 30 fl.

• The WBC-channel shows Leukocytes and

Thrombocytes ( Erythrocytes are lysed).

• The volume of the  Thrombocyts is usually between 8 - 12 fl, therefore the LD at 

the WBC-Histogramm seperates the Leukocytes from the  Thrombocytes. 

(Thrombocytes were not counted).

Within Two Discriminators

0                        50                     100                  150 200 250 300

UD ( fixed)T2T1LD

Leukocyte-Histogram 



Summery of all flags
WL: Abnormal height at lower 

discriminator  

of WBC Histogram (LD)

WU: Abnormal height at upper 

discriminator  

of WBC Histogram (UD)

T1: Valley 1 not found

T2: Valley 2 not found

F1, F2, F3: Abnormal height at the points

T1 or T2; adjacent fractions are marked

RL: Abnormal height at lower 

discriminator  

of RBC Histogram (LD)

RU: Abnormal height at upper 

discriminator  

of RBC Histogram (UD)

MP: Multiple peaks: Distinguish ?? of two 

RBC Populations

DW:The distribution (RDW) can not  be

detected because the Histogram does not 

cross the 20 % limit twice.

PL: Abnormal height at lower 

discriminator  

of PLT Histogram (LD)

PU: Abnormal height at upper 

discriminator  

of PLT Histogram (UD)

MP: Multiple Peaks found

DW:The distribution (PDW) can not  be

detected because the Histogram does not 

cross the 20 % limit twice.

NO. 4

DATE: 9/10/95 15:11

MODE: WHOLE BLOOD

WBC 5,8 x 103/µl

RBC 4,84 x106/µl

HGB 13,7 g/dl

HCT 42,0 %

MCV 86,8 fl

MCH 28,3 pg

MCHC 32,6 g/dl

PLT 257 x103/µl

LYMPH% 31,2 %

MXD% 6,8 %

NEUT% 62,0 %

LYMPH# 1,8 x103/µl

MXD# 0,4 x103/µl

NEUT# 3,6 x103/µl

250

RBC

RDW-SD 40,0 fl

40

PLT

PDW 13,1 fl

MPV 10,4 fl

P-LCR 28,1 %

WBC

300

The following cases are analysed with the SYSMEX KX-21. 

Differences of the  Histogram-Version are instrument specific 

and 

have no analytical influence.



• The discriminators are flexible and will be set automatically according to the 

sample.

• In special cases is a separation from the valley discriminators not possible.

0         50           100             150           200 250 300

UD ( fixed)T2T1LD

Population 1 = F1 Population 2 = F2

Population 3 = F3
F = Fraction

T1 and T2 are valley discriminators defined by the plateau.

This discriminators separates the Leukocytes populations.

3. Flag ―T1‖ and ―T2‖ 

T2: T1 was detected but not T2

>T2 flag

T1: T1 could not be detected     No 

plateau was found.

>T 1 flag

Attention:  

• Confirm the result with the microscope if T1 or T 2 flag was indicated.

• The WBC result will be correct if no flag is indicated. All Leukocytes are 

counted.

Leukocyte-Histogram Flagging



: ثطم پُدى

يُبثغ ضٓب ظؼ نًبؼَعِ ْبی قهٕنی  

اتٕيبتیک ظؼ ًْبتٕنٕژی

ظکتؽ يٓؽظاظ َٔکی: تٓیّ ٔ تُظیى

 



RBC  automation count

  افؿایم کبغة نًبؼل گهجٕل ْبی قفیع

1- زُٕؼNRBC ًََّٕ فؽأاٌ ظؼ

2-  ٌپلاکت غٕل اقب ثّ تؼعاظ فؽأا

3- اَگم يبلاؼیب

4- کؽایٕگهٕثٕنیًُی ٔ کؽایٕفیجؽیُٕژًَی

5-  ْسبل ثؽظاؼی

6- ٌتدًغ پلاکتی فؽأا

7-  ِپعیعCarry over : ثبلای )ظاظٌ یک ًََّٕ ثب کبَت ثكیبؼ ثبلا
ظؼ قم کبَتؽ يُدؽ ثّ افؿایم کبغة ظؼ کبَت قفیع ًََّٕ ( ْؿاؼ 50

( گبْب نکٕپُی ًََّٕ ثؼعی ؼا َؽيبل خهِٕ يی ظْع ) ْبی ثؼعی يی گؽظظ 
نكتهٕی يکؽؼ قم کبَتؽ پف اؾ ظاظٌ ًََّٕ ثب نًبؼل : پیهگیؽی

ثبلای قفیع

8-  ظؼ قم کبَتؽ ْبی ايپعاَكی اؼیتؽٔقیت ْبی نیؿ َهعِ ثب يسهٕل نیؿ
ظقتگبِ يُدؽثّ نًبؼل کبغة قفیع يی گؽظَع ضًٕيب ظؼ 

ًْٕگهٕثیُٕپبتی ْب 



RBC  automation count

  کبْم کبغة نًبؼل گهجٕل ْبی قفیع

1-ُّٓثیم اؾ قّ ؼٔؾ ) نیؿ قهٕل قفیع َبنی اؾًََّٕ ضٌٕ ک

قبػت ظؼ  24ؾيبٌ يدبؾ َگبِ ظاؼی ًََّٕ ضٌٕ / يبَعِ 

یب نکُُعگی قهٕل قفیع ظؼ ثؽضی نٕقًی ْب ( یطچبل يی ثبنع

(  اقًبچ قم ظؼ نٕقًی نُفٕئیع يؿيٍ) 

2- أؼيی ٔ نیؿ نکٕقیت ْب

3-  تدًغ نکٕقیت ْب ثّ ػهت  نکٕ آگهٕتیُیٍ قؽظ یب گؽو یب

اثؽ َعاَؼمبظ 



RBC  automation count

  افؿایم کبغة نًبؼل گهجٕل ْبی لؽيؿ

1- ٌزُٕؼ پلاکت ْبی غٕل آقب ثّ تؼعاظ فؽأا

2-  ػلأِ ثؽ نًبؼل کبغة (  50000ثبلای )ْیپؽنکٕقیتٕؾ

ظؼ اؼیتؽٔقیت ْب يُدؽ ثّ افؿایم ًْٕگهٕثیٍ ٔ ًْبتٕکؽیت  

ظؼ ُْگبو نًبؼل )يی گؽظظ( MCV)ٔيیبَگیٍ زدى گهجٕنی 

گهجٕل لؽيؿ ضٌٕ تُٓب ثب يسهٕل ایؿٔتٌٕ ؼلیك يی گؽظظ ٔ  

نکٕقیت ْب َیؿ ظؼ ُْگبو نًبؼل کُبؼ گهجٕل لؽيؿ زُٕؼ  

(ظاؼَع 

3-  ْیپؽ نیپیعيی

4- ٌثّ يٕؼت غؼات ظؼنت )کؽایٕگهٕثٕنیٍ ٔ کؽایٕفیجؽیُٕژ

(نجّ گهجٕل لؽيؿ 



RBC  automation count
کبْم کبغة نًبؼل گهجٕل ْبی لؽيؿ 

1-يیکؽٔقیتٕؾ نعیع (MCV<50:)پیؽٔ پٕئکیهٕقیتٕؾیف

2- َبنی اؾ آگهٕتیُیٍ قؽظ یب گؽو یب تدًغ اؼیتؽٔقیت ْبEDTA 

 ظؼایٍ زبنت تٕظِ ْبی ثّ ْى چكجیعِ اؼیتؽٔقیت ْب یک پبنف

انکتؽیکی زبيم يی کُع ٔ ثّ ػُٕاٌ یک قهٕل نًبؼل يی گؽظظ ظؼ 

ایٍ زبنت ًْبتٕکؽیت ٔ نًبؼل اؼیتؽٔقیت کبْم یبفتّ ٔ اَعکف ْبی 

گهجٕل لؽيؿ افؿایم کبغة يی یبثع

3- ًْٕنیؿنعیع ًََّٕ ضٌٕ ثب کبْم ًْبتٕکؽیت ٔ نًبؼل

اؼیتؽٔقیت ًْؽاِ اقت ٔ تُٓب نًبؼل قفیع ٔ ًْٕگهٕثیٍ  

.لبثم اػتًبظ اقت



Plat count
َکبت يٓى ظؼ گؿاؼل ظْی پلاکت ظؼ يٕؼت ػعو ظقتؽقی ثّ ثیًبؼ خٓت ظؼیبفت ًََّٕ يدعظ 

 ( :10تبییع نعِ اؾ ؼٔی لاو ٔ ثب ػعقی ) گؿاؼل ظؼ يٕؼت ٔخٕظ تدًغ پلاکتی
Plat count is falsely low  due to aggregation 
Or plat count isnot reliable ( falsely low) due to aggregation

/ please repeated on new sample  

خٓت گؿاؼل تطًیُی پلاکت اؾ ؼٔی لاو ثجت خًهّ ؾیؽ َؽٔؼی اقت  :

Estimated plat count  by PBS is about …
 ظؼ ًََّٕ  15000فیهع ؼٔغُی ظؼ  10تب  5يیبَگیٍ : َسِٕ تطًیٍ نًبؼل پلاکت

ظؼ ًََّٕ يٕیؽگی  20000فیهع ؼٔغُی ظؼ  10تب  5ٔؼیعی یب يیبَگیٍ 

 ظؼ ؾيبٌ ثبلا ثٕظٌ نیكتٕقیت  ٔ يیکؽٔقیت ٔ تؽٔيجٕقیتٕؾیف کبغة زبيم اؾ
آٌ کّ تٕقّ قم کبَتؽ گؿاؼل يی گؽظظ ثبیكتی ثّ نکم ؾیؽ گؿاؼل يکتٕة

  ًَبییى  :

Plat count  is falsely higher than true value  due to 
interferance by microcytic RBCs or schistocytes

 Giant plat  يبَعٌ / پلاکت ْب غٕل آقب يی ثبنُع % 5ظؼ زبنت َؽيبل کًتؽ اؾ
ْٕلاَی ضٌٕ ؼٔی َع اَؼمبظ پف اؾ قّ قبػت يُدؽ ثّ تٕنیع پلاکت غٕل آقب کبغة 

 10-60گكتؽل ظؼ ْٕل ظؼ يٕؼت َیبؾ ثّ ثؽؼقی پلاکت غٕل آقب / يی گؽظظ 
ظلیمّ تٓیّ نٕظ



Plat count

افؿایم کبغة نًبؼل پلاکت ظؼ قم کبَتؽ 

1- ٌٕفؽاگًبَت ٔ نیكتٕقیت فؽأاٌ ظؼ ًََّٕ ض

2– ٌيیکؽٔ اقفؽٔقیت فؽأا

3-ٌزُٕؼ کؽایٕگهٕثٕنیٍ ٔ کؽایٕ فیجؽیُٕژ

4- پف اؾ نیًی ظؼيبَی ) زُٕؼ لٓؼبت قیتٕپلاقًی نکٕقیت ْب  /
گبْب  ( نُفٕو ٔ ػفَٕت نعیع/نٕقًی يیهٕئیع زبظ / نٕقًی يٕئی نکم 

زُٕؼ لٓؼبت نکٕقیتی تؽٔيجٕقیتٕپُی ٔالؼی ثیًبؼ نٕقًی زبظ ؼا 
يبقکّ ًَٕظِ ٔ َیبؾ ٔالؼی ثیًبؼ ثّ پلاکت تبيیٍ َهعِ ٔ ثیًبؼ ؼا 

ظچبؼػبؼَّ ضَٕؽٔی نعیع يی ًَبیع نػا تطًیٍ پلاکت ظؼ کُبؼ نًبؼل 
. اتٕيیهٍ پلاکت ظؼ ثیًبؼاٌ نٕقًی زبظ پیهُٓبظ يی گؽظظ

5-غؼات نُبٔؼ ایؿٔتٌٕ ) نًبؼل غؼات اؼتیفکت ثّ خبی پلاکت /
يطًؽ ْبی ٔالؼی ظؼ / اخكبو پبپٍ ْبیًؽ ٔ ْیُؿ / اخكبو ْبٔل خٕنی 

ضٌٕ ثیًبؼاٌ نیًی ظؼيبَی



Plat count

کبْم کبغة نًبؼل پلاکت ظؼ قم کبَتؽ 

1-  ظؼ ًََّٕ ضٌٕ( يیکؽٔ پلاکت) زُٕؼ نطتّ ؼیؿ

2 - (آَتی ثبظی َعپلاکت / ضَٕگیؽی يهکم )تدًغ پلاکت

3- الًبؼی نعٌ پلاکت

4-   ٍاثؽ َعاَؼمبظ ْپبؼی

5- يی ْگهیٍ / ثؽَبؼظ قٕنیؽ )تؼعاظ ثبلای پلاکت غٕل آقب  /

(ْیپؽ اقپهُیؿو

 ّيٕاؼظ تؽٔيجٕقیتٕپُی کبغة ظؼ قم کبَتؽ ثكیبؼ نبیؼتؽ : َکت

اؾ تؽٔيجٕقیتٕؾیف کبغة يی ثبنع ٔ ثیهتؽ ظؼ ثیًبؼاٌ 

.  ثكتؽی ظیعِ يی نٕظ تب قؽپبئی 



: ثطم نهى

يؽٔؼی ثؽ اْهف قیتٕيؽفٕنٕژی 

ًْبتٕنٕژی 
ظکتؽ يٓؽظاظ َٔکی: تٓیّ ٔ تُظیى

Reference:

Atlas of PRACT1CAL HAEMATOLOGY

Dacie and Lewis TENTH ED1T10N 2006
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Figure 1. Dacryocytes (tear drop poikilocytes) are seen in the peripheral blood of a 
patient with idiopathic myelofibrosis



shows MDS with anisocytosis, poikilocytosis, macrocytes, 
stomatocytes, and an erythrocyte with prominent Pappenheimer 
bodies (arrow); the smear is also dimorphic, showing both well-

hemoglobinized macrocytes and hypochromic microcytes.



Reticulocyte



Reticulocyte



Specimen storage

At room temperature, reticulocyte counting should be 
done within six hours after blood collection.

Apparent in vitro maturation and subsequent 
disappearance of some of the reticulocytes.

Maturation is both time and temperature
dependent

This loss can be up to 20% per 24 hours at room 
temperature

Specimens stored at 2 to 6 °C may be stable for up to 
72 hours



Retic. count

The film is examined with an oil immersion 
lens moving from field to field in a 
battlement pattern.

Normally ,500 erythrocytes will be 
counted on each of two slides.

If the number of reticulocytes on these two 
slides do not agree within 20%,a third slide 
of 500 rbc must be counted.



Retic. Count 

If no retics are seen in 500 cells, both 
slides should be scanned for retics.  

If a retic is found on scan report retic 
count as <0.1%.  

If no retics are seen, set it up again, and 
if no retics. are seen on the new slides 
then report as no retics seen on smear.



Bone Marrow Peripheral Blood

Reticulocyte 24-72 hr Reticulocyte 24hr Mature RBC

So Retic. count is a simple, low cost & reliable test for 
evaluation of  effective erythropoiesis.



Effective vs. Ineffective Erythropoiesis

Proerythroblast

Reticulocyte

Proerythroblast

Reticulocyte



Hematocrit Maturation Time (day) 

45% 1

35% 1.5

25% 2.0

15% 2.5



Reticulocyte Production Index

RPI = Relative Retic. Count    X                     X
Hct of Patient

Hct of Normal

1

Maturation Time

Normal Hct for Male : 45%      Female : 42%



Rule of thumb: uncorrected reticulocyte 
count > 5% suspect hemolysis; > 10% 
hemolysis very likely

Differential diagnosis:

blood loss and recent treatment of a 
megaloblastic anemia

Reticulocyte Counts



Heinz Body
Peripheral blood smear, BCB stain, 1000x



Heinz Body
Peripheral blood smear,1000x



Reticulocytosis- Heinz bodies 



Iron Deficiency Morphology

Severe

Pencil 
shaped rbc



Severe Iron Deficiency Anemia



giant platelet 



Shows adhesion of platelets to a neutrophil 

platelet satellism



agranular platelets  



Film of a healthy adult



Ideal thickness for examination 



a blood film showing an area that is 
too thin for examination 



a blood film showing an area that is 
too thick for examination 



Heterozygous Hb D-Punjab/β thalassaemia. Shows anisocytosis, 
poikilocytosis, hypochromia, microcytosis, and basophilic stippling.



Photomicrograph of a blood film. Iron deficiency anaemia.
Shows hypochromia, microcytosis, and poikilocytosis



Liver disease. Shows macrocytosis and stomatocytosis.



patient with compound heterozygosity for haemoglobin E and β°

thalassaemia. Shows marked anisocytosis and poikilocytosis.



Pernicious anaemia. Shows marked anisocytosis,                
moderate poikilocytosis (including oval macrocytes and teardrop 
cells), and a megaloblast.



Idiopathic myelofibrosis.                                              
Many of the erythrocytes are elliptical or oval



Congenital dyserythropoietic anaemia type II.                          
Shows marked anisocytosis, marked poikilocytosis, one unusually 
large macrocyte, and one severely hypochromic cell.



β Thalassaemia trait shows hypochromia, microcytosis, and 
basophilic stippling. B: Erythropoietic porphyria. Shows prominent 
basophilic stippling.



Shows prominent basophilic stippling



Iron deficiency anaemia. Shows a marked degree of hypochromia, 
microcytosis, marked anisocytosis, and mild poikilocytosis; there are some 
normally haemoglobinized cells.



Acquired sideroblastic anaemia                                                                        
(refractory anaemia with ring sideroblasts). Shows a dimorphic blood film 
with a mixture of normochromic normocytic cells and hypochromic 
microcytes; there are also several polychromatic macrocytes 



Haemoglobin H disease. Shows microcytosis, moderate hypochromia, 
moderate anisocytosis, and some poikilocytes (including teardrop 
poikilocytes and red cell fragments).



β Thalassaemia major. Shows a dimorphic blood film. The normal cells 
are transfused cells. The patient's own cells show severe 
hypochromia. There are three nucleated red blood cells.



Hereditary spherocytosis. Shows a moderate degree of spherocytosis 
and anisocytosis. Note the round contour of the spherocytes.



ABO haemolytic disease of the newborn. Spherocytosis is intense, and 
there are several polychromatic macrocytes.



.

  Autoimmune haemolytic anaemia. Shows marked 

spherocytosis and anisocytosis. There are numerous 
polychromatic macrocytes





Polychromatic erythrocytes Cabot rings. Polychromasia occurs 
when
mature erythrocytes show increased staining with basic dyes 
(violet stain) in addition to hemoglobin staining. It is usually 
associated with reticulocytosis.
Polychromasia occurs in red cells that still have a relatively 
high RNA content and in which hemoglobin synthesis is  
not yet Complete
It is especially common in chronic hemolytic anemias. The 
variable staining of the erythrocytes is also termed 

anisochromia. 

Cabot rings are remnants of spindle fibers and are a product
of abnormal regeneration

Polychromatic erythrocytes 
Cabot rings





Howell-Jolly bodies
nuclear remnants in the form of 

Howell-Jolly bodies, which are observed 

after  splenectomy and in cases of splenic 

atrophy. Chromatin dust, like the  Howell-Jolly 
bodies, consist of nuclear remnants





Target cells (Mexican hat cells)
Target cells (Mexican hat cells) are  

distinguished from anulocytes by the deeper 

staining of their central zone and peripheral 
rim.

They are particularly common in hemoglobin 
abnormalities,occurring also in other 

hemolytic anemias,severe iron deficiency, 
and after splenectomy
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Figure 2. Acanthocytosis may be seen in severe malnutrition or lipid depreviation



Acanthocytes 
or ―burr cells

by their jagged surface, which usually is 
deeply clefted. Acanthocytes are seen in 
a rare hereditary anomaly, A-b-
lipoproteinemia. They are also a feature 
of uremia and hepatic coma,where large 
numbers of these cells are considered a 
poor prognostic sign. Acanthocyte 
formation has also been linked to the 
use of alcohol and certain drugs





Sickle cells(drepanocytes)
Sickleshaped erythrocytes occasionally 
form spontaneously,but sickling is 
consistently induced by oxygen 
withdrawal in the sickle cell test .

It signifies a common hemoglobinopathy,

HbS disease (sickle cell anemia), which  
affects blacks almost exclusively. 

Red cell sickling also occurs in the less 
common HbC disease



Sickling test with sodium metabisulfite
in Hb S disease





Stomatocytes

Stomatocytes have a slitlike 
central lucency.

They are found in the very rare 
hereditary stomatocytosis and in 
other anemias





Schistocytes
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Figure 1. The RBC deformity (arrow) shown in this image is referred to as a "bite" cell



Schizocytes (fragmentocytes)
Schizocytes (fragmentocytes) result from the 

fragmentation of erythrocytes, consisting
either of a fragmented red cell or a fragment

detached from such a cell.
They resemble bits of broken egg shell. They 

may be caused by increased mechanical 
hemolysis (turbulence from artificial 
heart valves) or by increased 
intravascular coagulation (e.g., in 
hemolytic uremic syndrome) as fast-
flowing red cells are sliced apart by fibrin 
filaments





Siderocytes
Siderocytes are erythrocytes that contain iron granules 

detectable with iron staining.
They are a common feature of severe hemolytic anemias, lead 

poisoning, and pernicious anemia.
Siderocytes containing coarse iron granules,which may encircle 

the nucleus are pathognomonic for sideroachrestic anemias.
Normal blood contains 0.5– l siderocyte per 1000 red cells.

Left: At the center is a siderocyte containing several
large iron granules and two sideroblasts also

containing coarse iron granules, which normally
are very small and difficult to see.

Right: At the center are three erythrocytes with
numerous gray-violet granules that contain

iron (Pappenheimer bodies). This is a clear-cut
pathologic finding that is rarely observed





Reticulocytes

Reticulocytes in various stages of 
maturity.

The more filamentous reticula are 
characteristic of younger cells 
(brilliant cresyl blue stain,





Cold agglutinin disease,

peripheral blood. 

Left: smear on a coldslide;

right: smear on a warm slide



يؽفٕنٕژی گهجٕل ْبی قفیع





a small lymphocyte and two large granular lymphocytes 
with azurophilic granules.

نُفٕقیت ْبی ثؿؼگ گؽإَنؽLGL (  قبیؿ ثؿؼگتؽ اؾ َٕتؽٔفیم
ثب گؽإَل ْبی آؾٔؼ ظؼنت ٔ قیتٕپلاقى کى ؼَگ ٔ زبنیّ  

ظَعاَّ ظاؼ اْؽاف قهٕل کّ تست اثؽ فهبؼ قهٕل ْبی يدبٔؼ 
( ٔخّ افتؽاق نُفٕقیت ثؿؼگ اؾ يُٕقیت) زبيم يی گؽظظ 

تؼعاظ  َؽيبل LGL:  ( /  کم قهٕل ْب) کم ظیف % 6کًتؽ اؾ
ایٍ قهٕل ْب ثّ ْٕؼ َؽيبل ظؼ . نُفٕقیت ْب  % 10کًتؽ اؾ 

% 6کٕظکبٌ ثیهتؽ اؾ ثؿؼگكبلاٌ ظیعِ يی نٕظ ٔ کًتؽ اؾ 
ایٍ نُفٕقیت ْب ثیهتؽ ظؼ ػفَٕت ْبی .اؼؾل گؿاؼل َعاؼَع 

.ٔیؽال يهبْعِ يی نَٕع 

 نُفٕقیت ْبی ٔاؼیبَت َبو خعیع نُفٕقیت ْبی اتیپیکبل یب
. ظأَی یب ؼاکتیٕ يی ثبنع 





activated lymphocytes /atypical mononuclear cells
reactive or downy cell

variant lymphocyte

نُفٕقیت ْبی ٔاؼیبَت فؽو يبَُع نُفٕقیت ْبی ثؿؼگ گؽإَنؽ ثّ 

ظؼ ضٌٕ يسیٓی يهبْعِ يی گؽظظ کّ ػًعتب % 6ْٕؼ َؽيبل تب 

قیتٕپلاقى کف آنٕظ ٔ ٔاکٕئیهیؿِ ظاؼَع ٔ گبْب قیتٕپلاقى 

ثبؾٔفیهیک ظاؼَع

يٕخٕظ ثبنع % 6نُفٕقیت ْبی ٔاؼیبَت زتی اگؽ ثّ يیؿاٌ کًتؽ اؾ 

ثبیكتی گؿاؼل نٕظ چٌٕ يًکٍ اقت أایم ثیًبؼی ٔیؽال ثبنع 

 (Variant lymph / less than 6% ( 



Megaloblastic anaemia. Shows macrocytes,                
oval macrocytes, and a hypersegmented neutrophil.



يسبقجّ اَعکف قگًُت َٕتؽٔفیم 
 َٕتؽٔفیم ؼا نًبؼل ًَٕظِ  1000انی  500تؼعاظ  قگًُت

ؼا ظؼ آٔؼظِ کّ يیبَگیٍ قگًُت ظؼ یک قهٕل قپف ثب تُبقت 

ثبلاتؽ ثبنع تبییع کُُعِ ْیپؽ قگًبَتبقیٌٕ   4.5اگؽ اؾ ػعظ 

.اقت 

 نٕة یب ثیهتؽ َیؿ يهبْعِ گؽظظ اؼؾل  6اگؽ یک َٕتؽٔفیم ثب

گؿاؼل ْیپؽ قگًبَتبقیٌٕ ٔ ثؽؼقی ْبی ثؼعی خٓت آًَی 

(َؽيبل   MCVزتی ثب . ) يگبنٕثلاقتیک ٔخٕظ ظاؼظ 

 









Pelger-Huet Anomaly
This is an inherited anomaly involving the nuclei of granulocytes. The 
heterozygous form predominates in man while the homozygous form, 
characterized by small round or oval nuclei is extremely rare.
The nucleus of neutrophils is indented and resembles the band form, giving 
rise to a ―pseudoregenerative‖ white blood picture.

When nuclear segmentation (lobulation) occurs,the neutrophils acquire two 
nuclear lobes and rarely three. These lobes are exceptionally
short, thick, and chromatin-rich.
Pelger myelocytes and band forms also have very coarse,clumped nuclei 
rich in chromatin.
The patient is classified as a full carrier if all neutrophils  are affected by 
the anomaly and a partial carrier if normal band and segmented forms 
are also present.
The Pelger-Huet anomaly is harmless in its effect on leukocyte function. 
Severe infections and particularly myelodysplasias, acute myeloid
leukemia, and advanced chronic myeloid leukemia can produce transient, 
qualitatively similar changes in white cell nuclei, creating what is

known as ―pseudo Pelger-Huet forms.‖



Pelger-Huet Anomaly report

.The majority of neutrophils are bilobed

Neutrophilic Hyposegmentation seen

ظؼ پهگؽ ْیٕت اؼثی  ػًهکؽظ َٕتؽٔفیم ْب َؽيبل ثٕظِ ٔ ًّْ ؼظِ ْبی قهٕنی 

ظؼگیؽ يی ثبنُع ظؼ زبنی کّ ظؼ قٕظٔ پهگؽ ْیٕت اکتكبثی  کّ َبنی اؾ 

ػفَٕت اقت ثب ؼفغ ػفَٕت زبنت ْیپٕ قگًبَتبقیٌٕ ثؽْؽف نعِ ٔ يؽفب 

.َٕتؽٔفیم ْب ظؼگیؽ يی ثبنُع 

قٕظٔ پهگؽ ْیٕت ثیهتؽ ظؼ ػفَٕت ْبی نعیع ٔ نٕقًی يیهٕئیع يؿيٍ ٔ 

نٕقًی ْبی زبظ ٔ يتبپلاؾی يیهٕئیع ٔ يیهٕظیكپلاقتیک قُعؼو اًَی 

.  فبَکَٕی ٔ يُٕ َٕکهئٕؾ ػفَٕی  ظیعِ يی نٕظ 











Alder-Reilly Anomaly
Here the granulocytes contain large, bluish granules 
that often resemble those of promyelocytes;monocytes 
have large granules, too.

The abnormal granulation is especially marked in 
eosinophils,which appear basophilic rather than 
eosinophilic 

The lymphocytes also contain particularly large 
azurophilic granules  .

Carriers of this anomaly frequently have associated bone 
and joint deformities (gargoylism).

The anomaly is known to occur in mucopolysaccharidosis 
VI and VII.





degenerate leukocyte forms
degenerate leukocyte forms  may be found in the 

peripheral blood of patients exposed to certain 
irritants. They are more commonly seen in smears 
prepared from long-stored blood previously treated 
with EDTA or citrate solution.

Most of these cells have the same diameter as 
segmented forms, but many are considerably smaller 
(4– 8 m). Usually their cytoplasm is slightly more 
basophilic than in segmented forms,

and their granules are coarser and often smudged. 
Pronounced nuclear pyknosis is typical,  and 3–5 
solid, featureless nuclear remnants may be found 
scattered like droplets in the cytoplasm.

There are few if any filaments interconnecting
the nuclear remnants





toxic granulation
In cases of severe infection or bone marrow injury, it 

is common to find large purple granules in the 
myelocytes and in more mature stages up to the 
segmented forms. 

Often they are similar to the granules seen in 
promyelocytes, and many authors consider them to 
be identical.

This ―toxic granulation‖ is variable in its intensity.

In very pronounced cases the neutrophils may come 
to resemble basophilic granulocytes





Heparin artifact
Heparin artifact. Adding heparin to 

peripheral blood or especially bone 
marrow before preparing smears leads 
to artifacts when a panoptic stain is 
used  (Giemsa or  Pappenheim): the 
cells show scant or atypical staining, 
and a purple, crumbly precipitate forms 
on the background, making it difficult 
or impossible to identify the cells









Chediak-Higashi Anomaly 
(Granular Gigantism of Leukocytes)

Chediak-Higashi Anomaly (Granular Gigantism of 
Leukocytes) This condition affects virtually all 
leukocytes. The neutrophils contain irregular, 
grayish-blue cytoplasmic inclusions 1– 3 m in 
diameter. These bodies are sharply demarcated and 
contain peroxidase and also CE in some cases, 
identifying them as primary granules.The granules of 
eosinophilic leukocytes are also enlarged to 2 – 3 
times the size of normal eosinophilic granules.

They are round to oval in shape and variable in size. 
Most lymphocytes and monocytes also contain 
intensely red-staining granules 1–2 m in diameter. 
The inclusions in the monocytes are 5 lm in diameter 
and stain pink.







May-Hegglin Anomaly
May-Hegglin Anomaly This disorder has an 
autosomal dominant mode of inheritance and 
is associated with mild leukopenia and 
thrombocytopenia. The neutrophilic 
granulocytes contain predominantly rod-
shaped inclusions of a pale- to dirty-blue 
color, approximately 2– 5 m in diameter, 
which are found on electron microscopy to 
consist of dense RNA fibrils and are 
distinguishable from the Dohle

bodies that occur in severe infections





Chronic myeloid leukemia
(CML)

Chronic myeloid leukemia(CML)

Blood smear shows a preponderance of 
mature neutrophilic granulocytes.

Myelocyte at center, basophil at upper 
right

Promyelocyte (center) in a blood smear





Blood smear showing a greater left shift. 
At center is a myeloblast



Shows left shift of the neutrophils, with toxic granulation.
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يُبثغ ضٓب نبیغ لجم اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی

preanalytic errors in Coagulation tests (PT & PTT)

 :ضٓب ظؼ نُبقبئی ٔ تؼییٍ ْٕیت ثیًبؼ -1

 ظؼضٕاقت ثیبٌ َبو ثیًبؼ اؾ ؾثبٌ ثیًبؼ لجم اؾ نؽٔع  (انفالعاو ايلازی ٔ ٔپیهگیؽاَّ   
اقتفبظِ اؾ قیكتى ثبؼکع ظؼ نیجهیُگ  (ةًََّٕ ثؽظاؼی ٔ تٓجیك آٌ ثب لجٍ يؽثّْٕ  

ظاثم چک ْٕیت ثیًبؼ تٕقّ ظٔ فؽظ (جيکبَیؿِ آؾيبیهگبِ 

 : ضٓب ظؼ نُبقبئی يسم آَبتٕيیک يُبقت خٓت ًََّٕ گیؽی تكت اَؼمبظی  -2 

 تؽزیسب َجبیكتی  اَعاو تستبَی ٔ ٔؼیع ْبی َبزیّ لٕؾک پبثؽظانت ًََّٕ اَؼمبظی اؾ 
ضٌٕ ٔؼیع ْبی اَعاو تستبَی ثّ ػهت قکٌٕ / يٕؼت گیؽظ يگؽ ظؼ نؽایّ اخجبؼ ٔ ضبو 

َكجی گؽظل ضٌٕ تًبیم ثیهتؽی ثّ اَؼمبظپػیؽی ظاؼَع

 َیؿ خٓت تكت ْبی اَؼمبظی تٕيیّ ًَی گؽظظ کّ ظنیم آٌ تًبـ  نؽیبٌ ْبًََّٕ گیؽی اؾ 
قٕؾٌ ثب پلاک ْبی اتؽٔاقکهؽٔتیک يی ثبنع 

 ٔ ٔؼیع ظقتی کّ تست ػًم يبقتکتٕيی  فیكتٕل ْب ٔ کبتتؽ ْبی نؽیبَیًََّٕ گیؽی اؾ 
ظؼ يٕؼت اخجبؼ ثّ ًََّٕ گیؽی اؾ کبَٕلا یب . لؽاؼ گؽفتّ اقت کُتؽااَعیکّ ٔيًُٕع اقت 

قی قی اثتعای ًََّٕ گؽفتّ نعِ ؼا کّ آغهتّ ثّ ْپبؼیٍ غهبئ  10کبتتؽ زعالم ثبیكتی 
کبتتؽ اقت ؼا أت ًَٕظ ٔ ًََّٕ ثؼعی کّ فبلع ْپبؼیٍ يی ثبنع خًغ آٔؼی گؽظظ 



يُبثغ ضٓب نبیغ لجم اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی

preanalytic errors in Coagulation tests (PT & PTT)

 ضٓب ظؼ َسِٕ کبؼثؽظ گبؼٔ ٔ تٕؾیغ ضٌٕ -3

 يُدؽ ثّ فؼبل قبؾی ( ثیم اؾ یک ظلیمّ )اقتبؾ ٔؼیعی َبنی اؾ ثكتٍ گبؼٔ
فبکتٕؼ ْهت ٔ فبکتٕؼ فٌٕ ٔیهجؽاَع ٔ يدًٕػب فؼبل نعٌ اثهبؼ ظاضهی اَؼمبظ  
يی گؽظظ ٔ ثب يًؽف فبکتٕؼ ْبی اَؼمبظی يُدؽ ثّ افؿایم کبغة تكت ْبی 

.اَؼمبظی يی گؽظظ 

 ظؼ يٕؼتی کّ ٔؼیع ْب يُبقت ٔ ظؼ ظقتؽـ ثبنُع اقتفعِ اؾ گبؼٔ ظؼ تكت
ْبی اَؼمبظی ؼٔتیٍ َؽٔؼتی َعاؼظ 

 ثلافبيهّ پف اؾ ٔؼٔظ قٕؾٌ ثّ ظاضم ؼگ ثبیكتی گبؼٔ ثبؾ نٕظ

 ظؼ يٕؼت اقتفبظِ اؾ نٕنّ ٔکیٕو ثٓتؽ اقت اؾ نٕنّ ْبی اضؽ خٓت تكت
اَؼمبظی ٔ ًْبتٕنٕژی اقتفبظِ ًَٕظ

 ٌٕظؼ يٕؼت اقتفبظِ اؾ قؽَگ يؼًٕل ثٓتؽ اقت أنیٍ نٕنّ کّ ظاضم آٌ ض
ثّ ایٍ ظنیم کّ )تٕؾیغ يی گؽظظ نٕنّ ًْبتٕنٕژی ٔ تكت ْبی اَؼمبظی ثبنع

(أنیٍ ضٌٕ تٕؾیغ نعِ زبٔی آضؽیٍ ضٌٕ ثؽظانت نعِ اؾ ؼگ يی ثبنع



يُبثغ ضٓب نبیغ لجم اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی

preanalytic errors in Coagulation tests (PT & PTT)

 ضٓب ظؼ زدى ٔغهظت / ضٓب ظؼ خًغ آٔؼی زدى اقتبَعاؼظ ضٌٕ  -4
َعاَؼمبظ قیتؽات يٕؼظ اقتفبظِ 

 َكجت اقتبَعاؼظ زدى يبظِ َع اَؼمبظ ثّ ضٌٕ ظؼ تكت ْبی  یک   
يی ثبنع  یک ثّ َّ (PT&PTT  ٍاَؼمبظی ؼٔتی (

 اگؽ زدى ضٌٕ َكجت ثّ َع اَؼمبظ کى ثبنع يُدؽ ثّ افؿایم کبغة
کًجٕظ ًََّٕ % 10ثیم اؾ )تكت ْبی اَؼمبظی ؼٔتیٍ يی گؽظظ 

ضٌٕ يٓهمب َجبقتی پػیؽل گؽظظ ٔ خؿ يؼیبؼ ْبی ؼظ ًََّٕ ظؼ 
ؾیبظ ثٕظٌ زدى ضٌٕ َكجت ثّ  ( / آؾيبیهگبِ ثبیكتی لؽاؼ گیؽظ

قیتؽات يُدؽ ثّ ثؽٔؾ نطتّ ْبی ؼیؿ ٔ ظؼنت ٔ ؼظ ًََّٕ اَؼمبظی 
خٓت اَدبو آؾيبیم يی گؽظظ کّ يُدؽ ثّ افؿایم کبغة تكت ْب يی 

. گؽظظ



 ضٓب ظؼ يیکكیُگ ًََّٕ اَؼمبظی  -5

 اَؼمبظی ثلافبيهّ پف اؾ اتًبو ضَٕگیؽی ثبقتی ثّ ْٕؼ ًََّٕ

ثبؼ يطهِٕ گؽظظ تب اضتلاِ ضٌٕ ثب َع اَؼمبظ کبيم  4انی  3آْكتّ 

.گؽظظ 

 ٔ ًََّٕ تکبٌ ظاظٌ نعیع ًََّٕ اَؼمبظی يًُٕع ثٕظِ ٔ ثب ًْٕنیؿ

فؼبل نعٌ پلاکت ْب يُدؽ ثّ کبْم کبغة تكت ْبی اَؼمبظی يیگؽظظ 

 PTT PT

 

يُبثغ ضٓب نبیغ لجم اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی
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 ضٓب ی َبنی اؾ ًْٕنیؿ ًََّٕ اَؼمبظی  -6

 يُدؽ ثّ کبْم کبغة تكت ْبی اَؼمبظی يیگؽظظ  

PTT PT 

 قٕؾٌ ) کبؼثؽظ قٕؾٌ ثب نًبؼِ گیژ ثبلااقتفبظِ اؾ ٔقبیم َبيُبقت َظیؽ 
يُدؽ ثّ ٔؼٔظ آْكتّ ٔ ثب تبضیؽ ًََّٕ ثّ ظاضم قؽَگ ٔ ( ظؽیف ٔ ثبؼیک 

زؽاؼت ثبلا  : ًْٕنیؿ ًََّٕ گؽظظ ٔ قبیؽ ػٕايم ًْٕنیؿ ًََّٕ  ضٌٕ نبيم
اقتفبظِ اؾ انکم ضیف ظؼ يَٕغ ًََّٕ گیؽی / تکبٌ ظاظٌ نعیع ًََّٕ / يسیّ 

آقپیؽِ کؽظٌ قؽیغ ضٌٕ ثّ / ظٔؼ ثبلا ٔ ؾيبٌ ْٕلاَی قبَتؽیفٕگبقیٌٕ / 
آنٕظگی / خبثدبئی ثیم اؾ زع قؽَگ ظاضم ؼگ / ظاضم قؽَگ ثب قؽػت ثبلا 
نٕنّ ثّ آة يمٓؽ یب ظتؽژآٌ

 ًْٕنیؿ ًََّٕ اَؼمبظی تب ؾيبٌ خعاقبؾی يهبْعِ ًَی گؽظظ ٔپف اؾ
خعاقبؾی ثّ ؼَگ يٕؼتی یب لؽيؿ نفبف ٔ ؼٔنٍ ظؼ قٓر پلاقًب لبثم 

ظؼيع کًی اؾ ًْٕنیؿ ضٌٕ پُٓبٌ ثٕظِ ٔ ثب چهى لبثم ؼظیبثی ) تهطیى اقت 
( ًَی ثبنع

يُبثغ ضٓب نبیغ لجم اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی

preanalytic errors in Coagulation tests(PT & PTT)



 ضٓب َگبْعاؼی ًََّٕ اَؼمبظی  -7

 (تكت ْبی اَؼمبظی ؼٔتیٍ )PT & PTT

 چٓبؼ قبػت ثبیكتی  4ًََّٕ ؼٔتیٍ تكت ْبی اَؼمبظی زعاکثؽ ظؼ ظؽف 

 3ظؼ اؼتجبِ ثب آؾيٌٕ ْبی ثؽؼقی ػًهکؽظ پلاکت ایٍ ؾيبٌ )آَبنیؿ گؽظظ 

ظؼ يٕؼت ػعو ايکبٌ اَدبو ظؼ يعت ؾيبٌ چٓبؼ قبػت ( قبػت يی ثبنع 

ظؼخّ  70-ثبیكتی ظؼ ( تؽخیسب فبلع پلاکت ) ًََّٕ پلاقًب خعانعِ ثبیكتی 

فؽیؿ گؽظظ 

 افؿایم کبغة قبػت يُدؽ ثّ  4َگبِ ظاؼی ْٕلاَی ًََّٕ اَؼمبظی ثیم اؾ 

ؼٔتیٍ يی گؽظظ تكت ْبی اَؼمبظی

 يُدؽ ثّ فؼبل قبؾی  (یب ثؽ ؼٔی یص)ظؼخّ 4َگبْعاؼی ًََّٕ ظؼ یطچبل 

يی گؽظظ کبْم کبغة َتبیح تكت ْبی ؼٔتیٍ اَؼمبظیفبکتٕؼ ْفت ٔ 

يُبثغ ضٓب نبیغ لجم اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی
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نؽایّ َگبِ ظاؼي ًََّٕ ْبي اَؼمبظي

PT & PTT
 ٔ ِاَؼمبظي پف اؾ ًََّٕ ثؽظاؼي ثٓتؽ اقت ظؼ زؽاؼت اْبق َگبِ ظاؼي نع ًََّٕ

.زعاكثؽ یك قبػت پف اؾ ًََّٕ ثؽظاؼي آَبنیؿ گؽظظ

 اَؼمبظي ظؼ يٕؼت َیبؾ ثّ َگبِ ظاؼي ظؼ یطچبل ثبیكتي ثّ يٕؼت پلاقًب ًََّٕ
فمعاٌ ظؼپٕل ظؼنٕنّ  َگبِ . َگبِ ظاؼي گؽظظ( يسكى)خعا نعِ ٔ ظؼ نٕنّ ظؼپیچ ظاؼ 

ٔ اقیعي نعٌ ًََّٕ ٔ تطؽیت فبكتٕؼ   co2ظاؼي تكت اَؼمبظي يُدؽ ثّ ضؽٔج 
.ْبي پؽٔتئیُي اَؼمبظ ي ٔ افؿایم كبغة تكت ْب يي گؽظظ

 َگبِ ظاؼي ًََّٕ اَؼمبظي ظؼ یطچبل يُدؽ ثّ كبْم كبغةPT يي گؽظظ.

 ثعٌٔ خعاقبؾی )قبػت ًََّٕ اَؼمبظي ظؼ زؽاؼت اْبق 4َگبِ ظاؼي ثیم اؾ
.ًْؽاِ اقت%( 10-20زعٔظ ) PTTثب افؿایم كبغة ( پلاقًب

پلاقًب خعانعِ خٓت تكت ْبي اَؼمبظي فؽیؿ ظؼ  ثٓتؽیٍ نؽایّ َگبِ ظاؼي ًََّٕ
.يبِ لبثم َگبِ ظاؼي يي ثبنع 6)ظؼخّ  -70یب ( یك يبِ لبثم َگبِ ظاؼي)ظؼخّ -20

 نٕنّ نیهّ اي آغهتّ ثّ ظتؽژا َت ظؼ َتبیح تكت ْبي اَؼمبظي ٔ كُتؽل پلاقًب
.  تغییؽات فبزم زبيم يي كُع



 ضٓب يؽازم خعاقبؾی ًََّٕ اَؼمبظی  -8

 ؾيبٌ َبکبفی قبَتؽیفٕژ ٔ ػعو تهکیم پلاقًب ػبؼی اؾ پلاکت یب فمیؽ اؾ
اؾ يُبثغ ضٓب نبیغ ظؼ فبؾ خعاقبؾی ًََّٕ ْبی اَؼمبظی يی ثبنع  پلاکت

 ظؼ .يی ثبنع  خی  1500ظلیمّ ٔ ظٔؼ  15ؾيبٌ ٔ ظٔؼ اقتبَعاؼظ قبَتؽیفٕژ 
ایٍ نؽایّ نًبؼل پلاکت ًََّٕ پلاقًب کًتؽ اؾ ظِ ْؿاؼ يی نٕظ کّ يُبقت 

.تكت ْبی اَؼمبظی يی ثبنع 

 يُدؽ ثّ کبْم کبغة ٔ يطتم نعٌ  ًََّٕ پلاقًب غُی اؾ پلاکت 

يی گؽظظPTT
 پلاکتی پلاکت ْب  4ایٍ کبْم کبغة ثّ ظنیم آؾاظ قبؾی فكفٕنیپیع ٔ فبکتٕؼ  

يی ثبنع کّ ثّ تؽتیت فكفٕنیپیع يُدؽ ثّ يٓبؼ نٕپٕـ اَتی کٕاگٕلاَت يی  
.پلاکتی يُدؽ ثّ غیؽ فؼبل نعٌ ْپبؼیٍ يی گؽظظ 4گؽظظ ٔ فبکتٕؼ 

 ظؼ زیٍ ؾيبٌ قبَتؽیفٕژ  خٓت خهٕگیؽی  ظؼپٕل ظاؼ ثٕظٌ ًََّٕ اَؼمبظی  
.   اؾ تجطیؽ ًََّٕ ْب انؿايی اقت

يُبثغ ضٓب نبیغ لجم اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی
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 ضٓب َبنی اؾ اَتطبة قٕؾٌ َبيُبقت ٔ نٕنّ آؾيبیم َبيُبقت  -9

 ظؼ َٕؾاظاٌ ٔ افؽاظ ثع ؼگ  گیژ ثبلا یب اقکبپ ٔیًٍََّٕ گیؽی یب 

ثّ ظنیم ثؽٔؾ ) يُدؽ ثّ ثؽٔؾ ضٓب ظؼ تكت ْبی اَؼمبظی يی گؽظظ 

( ًْٕنیؿ یب نطتّ  یب زدى َبکبفی ًََّٕ 

 يی ثبنع  ثٓتؽیٍ ٔقیهّ ًََّٕ ثؽظاؼی اَؼمبظی قیكتى ٔکیٕو

 ٔ تفبٔت يؼُی ظاؼی ثیٍ نٕنّ نیهّ ای ٔ پلاقتیکی ٔخٕظ َعاؼظ

کبؼثؽظ ْؽ ظٔ َٕع نٕنّ يدبؾ اقت 

  نٕنّ آغهتّ ثّ ْپبؼیٍ یب ظتؽژاَت یب آة يمٓؽ

يُبثغ ضٓب نبیغ لجم اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی

preanalytic errors in Coagulation tests(PT & PTT)



 اقتفبظِ اؾ ثؽٔنٕؼ یک يبؼک تدبؼی ثّ :  ظقتٕؼانؼًم کبؼی َبيُبقت تكت اَؼمبظی -1
  ػعو ؼػبیت ظلیك ؾيبٌ ْبی اَکٕثبقیٌٕ ثجت نعِ ظؼ ثؽٔنٕؼ کیت( ةخبی یک يبؼک تدبؼی ظیگؽ 

 تکؽاؼ ْبی غیؽ َؽٔؼی ثّ ( چُع يثبل نبيم  انف: اپؽاتٕؼ فُی کى تدؽثّ یب ثی تدؽثّ -2
يًؽف یب ػعو يًؽف )ظنیم ػعو اػتًبظ ثّ َفف اپؽاتٕؼ ٔ َعانتٍ نؽذ زبل اؾ ثیًبؼ

ثّ زدى ؼقبَعٌ غهّ يؼؽف ْب ثّ ظنیم ( ة( ظاؼٔی َع اَؼمبظ ٔاؼفبؼیٍ یب ْپبؼیٍ
ػعو ( قًپهیُگ َبيُبقت ثب تکؽاؼ پػیؽی َبيُبقت یب اقتفبظِ اؾ ؼلیك کُُعِ َبيُبقت ج

ظیع ٔ ؼٔنُبئی َبکبفی خٓت تبییع ( تكهّ ثّ کبؼ ثب کؽَٕٔيتؽ خٓت نؽٔع ٔ پبیبٌ تكت ظ
َمّٓ تهکیم نطتّ ظؼ تكت 

 لكًت اَتٓبئی ْؽ يؼؽف تكت اَؼمبظی يًکٍ ( انف:  يؼؽف فبقع ٔ تبؼیص گػنتّ -3
زًم ( اقت ثّ ظنیم ضؽٔج يکؽؼ اؾ یطچبل ٔ َٕقبٌ زؽاؼتی ظچبؼ تطؽیت نعِ ثبنع ة

ثجت نًبؼِ قؽیبل  يؼؽف يٕؼظ اقتفبظِ ظؼ ( َبيُبقت ٔ َگبِ ظاؼی َبيُبقت يؼؽف ْب  ج
يؼؽف فبقع کهكیى( نیكت کبؼ يفیع ثٕظِ ٔ لبثهیت پیگیؽی ظؼ آیُعِ زبيم يی ًَبیع ظ

  37زؽاؼت ایعِ ال تكت ْبی اَؼمبظی ( انف:  زؽاؼت ٔؾيبٌ َبيُبقت اَکٕثبقیٌٕ -4
 10ؾيبٌ اَکٕثبقیٌٕ ثیم اؾ ( ظؼخّ يی ثبنع ة 1 -+/ظؼخّ ثب زعالم َٕقبٌ لبثم لجٕل 

ظلیمّ خٓت پلاقًب لجم اؾ نؽٔع تكت يُدؽ ثّ تطؽیت فبکتٕؼ ْبی اَؼمبظی يی گؽظظ 

يُبثغ ضٓب نبیغ زیٍ آَبنیؿ ظؼ تكت ْبی اَؼمبظی

Analytical errors in Coagulation tests (PT & PTT)



 (200یب  100قًپهؽ ) اثؿاؼ زدًی َبيُبقت ٔ غیؽ کبنیجؽ -5

 تكت ْبی اَؼمبظی یب کُتؽل َؽيبل يؽاخؼیٍ  ػعو اقتفبظِ اؾ کُتؽل َؽيبل -6

  کؽَٕٔيتؽ غیؽ کبنیجؽ ٔ َبيُبقت -7

يی ثبنع CV 5%ثؽای تكت ْبی اَؼمبظی ؼٔتیٍ  َؽیت تغییؽات يدبؾ ؼٔؾاَّ -8

(يدبؾ اقت % 10َٕقبٌ ثیٍ ظَٔتیدّ ظؼ تكت ْبی ظٔپهیکیت یب يُبػف تب )

 ثٕظِ ٔ ظؼ زُٕؼ ایٍ آَتی ثبظی يطتم يیهٕظ ثّ نٕپٕـ آَتی کٕآگٕلاٌ زكبـ  PTT ثؽضی کیت ْبی -9

 اَتی ثبظی نٕپٕـ اَتی کٕگٕلاَت یک آَتی ثبظی ضبو ثیًبؼاٌ نٕپٕقی اقت

کّ ظؼ تكت تعاضم يی ظْع 

يُبثغ ضٓب نبیغ زیٍ آَبنیؿ ظؼ تكت ْبی اَؼمبظی

Analytical errors in Coagulation tests (PT & PTT)



 ثجت خبثدب َتبیح تكت  :ضٓبْبی َبنی اؾ ؼَٕٔیكی َبظؼقت  -1

ػعو ثجت اکتیٕیتی / ثجت َتیدّ کُتؽل ثّ خبی تكت / ْبی اَؼمبظی 

 ػعو ثجت کُتؽل َؽيبل / َتیدّ   INR ثجت ثعٌٔ 

 تسٕیم خٕاة ْبی اثُؽيبل ثعٌٔ ظانتٍ نؽذ زبل ظاؼٔئی -2

 تسٕیم خٕاة ثیًبؼاٌ قبثمّ ظاؼ ثعٌٔ ظنتب چک َتبیح  -3

يُبثغ ضٓب نبیغ پف اؾ آَبنیؿ ظؼ تكت ْبی اَؼمبظی

Postanalytical errors in Coagulation tests
(PT & PTT)



تكت ؾيبٌ قیلاٌ ثٓتؽیٍ تكت ؼٔتیٍ ٔ کبؼثؽظی خٓت ثؽؼقی ػًهکؽظ ٔ تؼعاظ  : يمعيّ
پلاکت ْب يی ثبنع

تكت قیلاٌ ْٕلاَی ثب ثیًبؼی ْبی اکتكبثی ٔ اؼثی يؽتجّ ثب پلاکت يی تٕاَع ًْؽاِ ثبنع 
اضتلال ػًهکؽظ پلاکت / ثؽَبؼظ قٕنیؽ / تؽٔيجبقتُی گلاَؿيٍ / فٌٕ ٔیهجؽاَع : اؾ خًهّ 

َبنی اؾ آقپیؽیٍ

ظؼ ثیًبؼی ًْٕفیهی ؾيبٌ قیلاٌ َؽيبل اقت چٌٕ ػیت ظؼ فبکتٕؼ ْهت اقت َّ : َکتّ 
پلاکت ْب 

ظؼ ثیًبؼاٌ ثب / اَدبو تكت نًبؼل پلاکت ظؼثیًبؼ لجم اؾ اَدبو تكت تٕيیّ يی گؽظظ  -1
ضَٕؽٔی قٓسی ْٕلاَی يعت ظؼ يسم ثؽل قٓسی پٕقت  زبيم  50000پلاکت کًتؽ اؾ 

يی گؽظظ 

ػًك نکبف اقتبَعاؼظ )َؽثّ غیؽ اقتبَعاؼظ لاَكت ٔ َٓبیتب نکبف ثب ػًك کى یب ؾیبظ  -2
( يیهیًتؽ يی ثبنع 2.5ظؼ ؾيبٌ قیلاٌ 

ػعو اقتفبظِ اؾ کبغػ يبفی ثعٌٔ پؽؾ خٓت خػة ضٌٕ  -3

ػعو اقتؽیم کبيم يَٕغ نکبف -4

( افؿایم کبغة ؾيبٌ قیلاٌ )ضهک َهعٌ کبيم انکم لجم اؾ ؾظٌ لاَكت  -5

کؽَٕٔيتؽ غیؽ کبنیجؽ ٔ َبيُبقت  -6

يُبثغ ضٓب نبیغ  لجم ٔ زیٍ آَبنیؿ ظؼ تكت ؾيبٌ قیلاٌ

Analytical errors in Bleeding Time (BT) Pre &



 :ضلايّ ؼٔل 

 ْؽ / يسبقجّ ؾيبٌ نطتّ نعٌ ضٌٕ کبيم ثعٌٔ َع اَؼمبظ ظؼ قّ نٕنّ نیهّ ای ًْٕنیؿ  
ثبَیّ پف اؾ اَبفّ ًَٕظٌ ًْؿيبٌ ضٌٕ ثّ قّ نٕنّ تهکیم نطتّ ؼا ثؽؼقی يی ًَبییى  30

نٕنّ ْب ثبیكت ظؼ )ٔ ظؼ ٔالغ ؾيبٌ تهکیم نطتّ ظؼ نٕنّ قٕو ؾيبٌ اَؼمبظ ؼا َهبٌ يی ظْع 
ثب خعاؼ  12فؼبل کُُعِ پؽٔقّ اَؼمبظ ظؼ ایٍ تكت تًبـ فبکتٕؼ ( )ظؼخّ ثبنع  37تب  35

نیهّ ای نٕنّ يی ثبنع کّ يكیؽ ظاضهی اَؼمبظ ؼا فؼبل يی ًَبیع

 :يمبظیؽ يؽخغ ؾيبٌ اَؼمبظ  

 يیؿاٌ َؽيبل ؾيبٌ اَؼمبظ ثب / ظلیمّ  18تب  8يیؿاٌ َؽيبل ؾيبٌ اَؼمبظ ثب ؼٔل ٔایت  
ظلیمّ 6انی  2ؼٔل نٕنّ يٕییُّ 

 :کبؼثؽظ ؼٔل ؾيبٌ اَؼمبظ 

 ٔ اقتفبظِ اؾ تكت ؾيبٌ اَؼمبظ خٓت ثؽؼقی ٔ غؽثبل َٔؼیت اَؼمبظی فؽظ يُبقت َیكت
يیؿاٌ ْپبؼیٍ ثبیكتی ْٕؼی تُظیى / پیگیؽی ظؼيبٌ ثب ْپبؼیٍ يُبقت اقت يؽفب خٓت 

ثؽاثؽ يمعاؼ پبیّ پیم اؾ آغبؾ ظؼيبٌ ثب ْپبؼیٍ  2تب  1.5گؽظظ کّ ؾيبٌ اَؼمبظ ضٌٕ کبيم 
نٕظ 

يُبثغ ضٓب نبیغ  لجم ٔ زیٍ آَبنیؿ ظؼ تكت ؾيبٌ اَؼمبظ

Analytical errors in Cloting Time (CT) Pre &
Lee White Method



 ظؼخّ  45یب ثیهتؽ اؾ  35زؽاؼت کًتؽ اؾ  -1

 (افؿایم کبغة ؾيبٌ اَؼمبظ) اقتفبظِ اؾ نٕنّ َبيُبقت پلاقتیکی -2

 افؿایم کبغة ؾيبٌ ) اقتفبظِ اؾ نٕنّ غیؽ ًْٕنیؿ ثب لٓؽ ؾیبظ  -3
اَؼمبظ ثّ ػهت قٓر تًبـ کًتؽ ضٌٕ ثب خعاؼ نیهّ ای فؼبل کُُعِ 

( يكیؽ ظاضهی اَؼمبظ

 ؼٔل نٕنّ يٕییُّ ثّ ظنیم فهبؼ ؼٔی يسم ًََّٕ ثؽظاؼی ٔ  -4
ازتًبل ضؽٔج ػًبؼِ ثبفتی ؾيبٌ اَؼمبظ ثّ ْٕؼ کبغة کبْم یبفتّ 

ظؼ ؼٔل يٕییُّ ازتًبل ضهک نعٌ لاو ؾیبظ اقت / ٔ ظلیك ًَیجبنع 
ٔ يُدؽ ثّ کبْم کبغة َتیدّ ؾيبٌ اَؼمبظ يی گؽظظ 

يُبثغ ضٓب نبیغ  لجم ٔ زیٍ آَبنیؿ ظؼ تكت ؾيبٌ اَؼمبظ

Analytical errors in Cloting Time (CT) Pre &
Lee White Method



 اَؼمبظ ظاضم ػؽٔلی يُتهؽ ٔ اضتلال نعیع کجعی: کبْم فیجؽیُٕژٌ 

 ؼٔل کلأـ  ؼٔل اَتطبثی خٓت اَعاؾِ گیؽی کًی فیجؽیُٕژٌ يی ثبنع

 زدى َبيُبقت ضٌٕ کبيم قیتؽاتّ خًغ آٔؼی نعِ  -1

 خًغ آٔؼی ًََّٕ نطتّ یب ًََّٕ ْپبؼیُّ ثّ خبی ًََّٕ قیتؽاتّ -2

 ًََّٕ ًْٕنیؿ یب ایکتؽیک یب نیپًیک  -3

 ػعو اضتلاِ کبفی ًََّٕ پلاقًب قیتؽاتّ  -4

 ..آنٕظگی نٕنّ پلاقًب ثّ آة یب ظتؽژاٌ ٔ -5

 ضًٕيب ظؼ ) فكبظ يؼؽف ْب یب انکبل ظؼ َسِٕ آيبظِ قبؼی يؼؽف ثب ثبفؽ يؽثّْٕ   -6
( ؼٔل تؽٔيجیٍ 

 ؾيبٌ ٔ ظيب َبيُبقت اَکٕثبقیٌٕ  -7

 اثؿاؼ زدًی َبيُبقت -8

 ػعو اخؽای ظلیك ظقتٕؼانؼًم کبؼی تكت فیجؽیُٕژٌ -9

  120انی  80ثب غهظت پبییٍ )ػعو اقتفبظِ اؾ پلاقًب کُتؽل غیؽ ْجیؼی فیجؽیُٕژٌ  -10
یب پلاقًب َؽيبل ؼلیك نعِ ثب ثبفؽ ثبؼثیتبل   ( يیهیگؽو 

يُبثغ ضٓب نبیغ  لجم ٔ زیٍ آَبنیؿ ظؼ تكت فیجؽیُٕژٌ

Analytical errors in Fibrinogen Pre &





کُتؽل کیفیت ثطم ثبَک ضٌٕ

ظکتؽ يٓؽظاظ َٔکی  : تُظیى اؾ 



Quality Control

 Quality Control

 Reagents

 Daily

 Centrifuges

 Periodically

 Incubators

 Daily

 Blood Products

 Wet: Daily +

 Frozen: Periodically



99.9% Performance in the 
Blood Bank: Good Enough?

 3000 ABO 
Groupings

 5000 Cross 
Matches (all 
compatible)

 3 Incorrect ABO’s 

 5 Incorrect 
Crossmatches



How do we reduce errors?

 ISO 15189 states that clinical laboratories 
must have a Quality Assurance Plan in place. 
At the time that was issued most did NOT!

 Does a Quality Assurance Plan guarantee no 
technical errors or the production of blood 
components that will not transmit disease, 

etcetera?
 NO!!
 But, it does provide a mechanism to improve 

the quality of work performed and 
components produced. 



 Quality 
Assurance

 Quality Control

 Current Good 
Manufacturing 
Practices (cGMP)

 Looks at the overall 
process of quality 
improvement and maintenance 
in the entire blood bank.

 Routine testing of Blood Bank 
Reagents to insure potency, 
calibration of serofuges, 
taking temps on fridges and 
freezers, testing blood 
components, etc.

 Following guidelines found in 
Standard Operating 
Procedures (SOP).

Quality Systems





ABO BLOOD GROUP SYSTEM
Genetic ABO

Codominant genes:

Gene Product :

A , B , O3 Alleles

AA ,AO , BB , 
BO , AB , OO

6 Genotype

A  , B , AB , O4 phenotype 

N- acetyl galactose amineA Transferase 

D- GalactoseB Transferase

NO functional productO (amorph)

FucoseH transferase



ABO BLOOD GROUP SYSTEM

ABO structure teory

Subterminal ceramide +fucose = H (O)

H + N-acetylgalactoseamine = A

H + D galactose = B

H + N-acetylgalactoseamine + D galactose = AB



ABO Blood Group



ABO Blood Group System

Genotype 
(Genes)

Phenotype 
(Blood 
type) 

Antigens 
in R.B.C. 

Antibody In 
plasma

A1 A1 A1 A2,     

A2 A2, A2 O

A1 (23-
25%)

A2 (6-10%)

A1, (H)

A2, (H)

anti-B, anti-H

Anti-B, anti-A1

BB, BO B(8-17%) B,(H) Anti-A/A1

A1B

A2 B

A1B(3%)

A2B(1%)

A,A1,B

A,B,H

Anti-H

Anti-A1

O,O(H,H 
or H,h)

h,h

O(43-50%)

Oh Bombay

H

None

Anti-A,-A1,-B

Anti-A,-A1,-B,-H



Blood Group 
Serology

ABO testing:

 Forward Grouping: Test patient red 
blood cells with known Reagent 
Antibody - Anti-A and Anti-B

 Reverse (Confirmatory) Testing: Test 
patient serum (plasma) with know 
Reagent Red Blood Cells - A1 Cells and 
B Cells



Blood Group 
Serology



False Positives and False Negatives

 False Positives

 Contaminated 
Glass

 Autoagglutination

 A heterophile 
antibody

 Added the wrong 
antibody

 Added the wrong 
antigen

 False Negatives

 Not washing the test

 Inactive/outdated 
reagents

 Incorrect incubation 
temperature

 Incorrect test time

 Prozone or Postzone

 Failure to add reagents



 Hتؽاكى آَتي ژٌ پبیّ اي  
ثؽ ؼٔي غهب گهجٕل ْبي لؽيؿ

O> A2 > B > A2B > A1 > A1B

H H H

H H  H  H 

H  H  H   H

H  H  H

H     H

H



A1  /  A2  Differentiation

A1         

A     A     A

A                  

A    A

A      A

A       A          

Linear AgBranched Ag

0.5 million Ag /RBC2 million Ag /RBC

Positive reaction with Anti -
A

Neg reaction Anti –A1 lectin 

Positive reaction with

(Anti-A /Anti A1-
lectin)

A2



ABOػعو آَجبق  

ABOتؼؽیف ػعو آَجبق 

 

قم تبیپ یب ؼٔل )ثّ يؼُب ػعو آَجبق گؽِٔ ثُعي قهٕني  
ثك تبیپ یب ؼٔل يؼكٕـ ) ٔ گؽِٔ ثُعي قؽيي ( يكتمیى 

يي ثبنع ( 



يؽتجّ ثب گؽِٔ ثُعي قهٕني   ABOظلایم ػعو آَجبق 

( قم تبیپ)

1- ظؼ قٓر گهجٕل لؽيؿ                        آَتي ژٌ ْبي غیؽ يؼًٕل

Extera Antigen present

 فُٕتیپ : يثمB فُٕتیپ / اكتكبثيB(A) / ٌٕپهي آگهٕتیُبقی /

ؼٔنكف فؽيیهٍ 

2- تُؼیف یب زػف  آَتي ژٌ ْبي غهب گهجٕل لؽيؿ         

missing antigen     ؾیؽ گؽِٔ ْبي : يثمABO

3-  ِٕٔاکُم يطهmix field reaction                           

 Oتؿؼیك ضٌٕ گؽِٔ / پیَٕع يغؿ اقتطٕاٌ ٔ قهٕل ْبی ثُیبظی : يثم 
Bیب  Aثّ گؽِٔ 



1يثبل نًبؼِ 

(اکتكبثی Bفُٕتیپ ) ظؼ قم تبیپ  ABOػعو آَجبق 

قم  

تبیپ

قم  

تبیپ

ثک 

تبیپ

ثک 

تبیپ

anti -
A

Anti-BA1-
cell

B-cell

4+1+04+

  گرِٔ ٔالعی :A

  گرِٔ کبرة َبغی از عذو

ABاَطجبق در ضم تبیپ 

 فُٕتیپB اکتكبثی

 ػبيم ثؽٔؾ فُٕتیپB اکتكبثی:

 اَكعاظ /قؽْبٌ ْبی کٕنٕؼکتبل

قپتی قًی گؽو يُفی ْب  / ؼٔظِ 

ٔ ٔ آَؿیى ْبی ظاقتیهّ کُُعِ 

ثبکتؽی 



2يثبل نًبؼِ 

A)  )Bفُٕتیپظؼ قم تبیپ       ABOػعو آَجبق 

قم  

تبیپ

قم  

تبیپ

ثک 

تبیپ

ثک 

تبیپ

anti -
A

Anti-BA1-
cell

B-cell

1+4+4+0

 گؽِٔ ٔالؼی  :B

 َبنی اؾ ػعو  گؽِٔ کبغة

ABآَجبق ظؼ قم تبیپ 

فُٕتیپA)  )B

ػبيم ثؽٔؾ فُٕتیپ A)  )B :

 زكبقیت ثبلای يؼؽف يُٕکهَٕبل

کّ زتی لبظؼ اقت يمبظیؽ   Aآَتی 

ؼا ثّ ْٕؼ  Aثكیبؼ اَعک آَتی ژٌ 

غیؽ اضتًبيی نُبقبئی  ًَبیع 

 کبؼثؽظ آَتی ثبظی پهی  :ؼاِ ؼفغ ضٓب

کبؼثؽظ  / کهَٕبل ثّ خبی يُٕکهَٕبل 

ثب يبؼک تدبؼی  Bٔ آآَتی  Aآَتی 

يؼتجؽ ظیگؽ



   3يثبل نًبؼِ  

    missing antigenظؼ قم تبیپ  ABOػعو آَجبق 

قم  

تبیپ

قم  

تبیپ

ثک 

تبیپ

ثک 

تبیپ

anti -
A

Anti-BA1-
cell

B-cell

0004+

 ؾیؽ گؽِٔ :  گؽِٔ ٔالؼی

A2 / A3

 َبنی اؾ ػعو  گؽِٔ کبغة

Oآَجبق ظؼ قم تبیپ 

َؼف ٔ کًیت : ػبيم ثؽٔؾ

پبئیٍ آَتی ژٌ

 تکؽاؼ قم تبیپ  :ؼاِ ؼفغ ضٓب

ؾيبٌ اَکٕثبقیٌٕ ْٕلاَی تؽ / 

قم تبیپ ثب يؼؽف ْبی پهی 

کهَٕبل 



4يثبل نًبؼِ 

(ٔاکُم يطهِٕ ) ظؼ قم تبیپ  ABOػعو آَجبق 

قم  

تبیپ

قم  

تبیپ

ثک 

تبیپ

ثک 

تبیپ

anti -
A

Anti-BA1-cellB-cell

02+
/mf

4+0

 گؽِٔ ٔالؼی :B

 َبنی اؾ ػعو  گؽِٔ کبغة

  :آَجبق ظؼ قم تبیپ 

Bٔاکُم يطهِٕ ٔ َؼیف 

 اکُم يطهِٕ ػبيم ثؽٔؾ:

 ِٔگؽB  ّگؽِٔ  زدى ؾیبظیک

ظؼیبفت ًَٕظِ اقت   Oضٌٕ 



5يثبل نًبؼِ 

ظؼ ثک تبیپ                                    ABOػعو آَجبق 

(زُٕؼ آَتی ثبظی غیؽ يؼًٕل ظؼ گؽِٔ ثُعی قؽيی )

قم  

تبیپ

قم  

تبیپ

ثک 

تبیپ

ثک 

تبیپ

anti -
A

Anti-BA1-
cell

B-cell

4+02+4+

 گؽِٔ ٔالؼی  :A

 َبنی اؾ ػعو  گؽِٔ کبغة

Oآَجبق ظؼ ثک تبیپ 

ػبيم ثؽٔؾ :

 زُٕؼ آَتیA1  ظؼ قؽو فؽظ

A2

ؼاِ ؼفغ ضٓب :

 اقتفبظِ اؾAnti-A1 lectin



6يثبل نًبؼِ 

ظؼ ثک تبیپ                                    ABOػعو آَجبق 

(زُٕؼ آَتی ثبظی غیؽ يؼًٕل ظؼ گؽِٔ ثُعی قؽيی )

قم  

تبیپ

قم  

تبیپ

ثک 

تبیپ

ثک 

تبیپ

anti -
A

Anti-BA1-
cell

B-cell

4+4+01+

 گؽِٔ ٔالؼی  :AB

 َبنی اؾ ػعو  گؽِٔ کبغة
آَجبق ظؼ ثک تبیپ           

B َؼیف
ػبيم ثؽٔؾ :

 ٔ زُٕؼ آنٕآَتی ثبظی ْبی قؽظ
 p1/Mغیؽ يؼًٕل َظیؽ آَتی 

/N

ؼاِ ؼفغ ضٓب :

 قهٕل غؽثبنگؽ  اقتفبظِ اؾO



7يثبل نًبؼِ 

ظؼ ثک تبیپ                                    ABOػعو آَجبق 

(َؼیف نعٌ یب فمعاٌ آَتی ثبظی قؽيی )

قم  

تبیپ

قم  

تبیپ

ثک 

تبیپ

ثک 

تبیپ

anti -AAnti-BA1-cellB-cell

0000

 گؽِٔ ٔالؼی  :O

 َبنی اؾ ػعو  گؽِٔ کبغة

ABآَجبق ظؼ ثک تبیپ 

ػبيم ثؽٔؾ :

  ػعو زُٕؼ آَتی ثبظی قؽيی



يؽتجّ ثب گؽِٔ ثُعي قؽيی      ABOظلایم ػعو آَجبق 

(  ثک تبیپ)

1- ظؼ گؽِٔ ثُعی قؽيی اؾ  اَتی ثبظی ْبی غیؽ يؼًٕل

خًهّ آنٕآَتی ثبظی ْبی قؽظ ٔ اتٕآَتی ثبظی ْبی قؽظ 

2- َؼیف نعٌ یب اؾ ثیٍ ؼفتٍ آَتی ثبظی ْبی قؽيی 

اؾ خًهّ َٕؾاظاٌ ٔ افؽاظ يكٍ ٔ يٕاؼظ پبتٕنٕژیک  

َظیؽ آگبيب یب ْیپٕ گهٕثٕنیًُی اؼثی یب اکتكبثی 



َسِٕ ثؽضٕؼظ ثب کؽاـ يچ َبقبؾگبؼ  

َسِٕ ثؽضٕؼظ ٔ ؼفغ ػبيم ضٓبيهکم 

ضٓب

ضٓب نُبقبئی ثیًبؼABOضٓبی تؼییٍ 

ضٓب ثؽچكت ًََّٕ

ABOتکؽاؼ 

  ثؽؼقی ظٔثبؼِ ثیًبؼ 

آَتی ثبظی ْبی غیؽ  

يُتظؽِ

آنٕآَتی ثبظی ْبی 

( M/P/A1) قؽظ 

ٔ اتٕ آَتی ثبظی 

(I /H)ْبی قؽظ

تکؽاؼ آؾيٌٕ ثب 

اقتفبظِ اؾ قهٕل  

A2ْبی غؽثبنگؽ ٔ



ظؼضٕاقت ضٌٕ أؼژاَكی ثعٌٔ کؽاـ يچ

1- ظؼ يٕؼت ػعو ظقتؽقی  ضٌٕ ایؿٔگؽٔپ ثبیكتی اؼقبل نٕظ ٔ
پک قم لبثم پیهُٓبظ يی ثبنع  Oثّ ضٌٕ ایؿٔ گؽٔپ کیكّ 

2- ضٌٕ  کؽاـ يچ کبيم ضٌٕ کیكّ ًْؿيبٌ ثب اؼقبل أؼژاَف
ثبیكتی يٕؼت پػیؽظ ٔ ظؼ يٕؼت َبقبؾگبؼی قؽیؼب خٓت لٓغ 

.تؿؼیك ضٌٕ ثّ ثطم اْلاع ؼقبَی گؽظظ

3- ثؽ ؼٔی ظؼضٕاقت أؼژاَف ضٌٕ ٔ تگ يٕخٕظ  ايُب پؿنک
ثؽ ؼٔی کیكّ ضٌٕ َهبَّ تبئیع کؽاـ يچ َهعٌ ٔازع يی ثبنع

4- کیكّ ضٌٕ َجبیكتی ثؽ اقبـ اْلاػبت لجهی گؽِٔ اؼقبل گؽظظ 
ٔ ثبیكتی ثب ًََّٕ خعیع گؽِٔ ثُعی ٔ قؽیغ اؼقبل گؽظظ 

5- چٌٕ  ظؼ يٕؼت فٕت ثیًبؼ َجبیكتی کؽاـ يچ يتٕلف نٕظ
يًکٍ اقت ظؼ اثؽ َبقبؾگبؼی کیكّ يؽگ ثیًبؼ ؼش ظاظِ ثبنع 

6-  ظؼ نؽایّ ثكیبؼ أؼژاَف ثبَک ضٌٕ ثبیكتی ٔازع ْبی اَبفی
پف )  کؽاـ نعِ ٔ آيبظِ ثب پیم ثیُی لاؾو خٓت ثیًبؼ آيبظِ ًَبیع

(اؾ اؼقبل أنیٍ ٔازع ضٌٕ ثّ يٕؼت أؼژاَف



يؽخٕع نعٌ کیكّ ضٌٕ 

 فؽآٔؼظِ ضَٕی کّ اقتفبظِ َهعِ اقت ثبیكتی ثّ ثبَک

ضٌٕ ثبؾگؽظاَعِ نٕظ 

  ٌٕیطچبل ثعٌٔ يبَیتٕؼ زؽاؼتی خٓت َگبِ ظاؼی کیكّ ض

يُبقت ًَی ثبنع ٔ ظؼ ایٍ نؽایّ ضٌٕ زعاکثؽ ظؼ يعت 

َیى قبػت ثبیكتی ثّ ثبَک ضٌٕ يؽخٕع گؽظظ 

 زؽاؼت يُبقت خٓت َگبِ ظاؼی کیكّ ضٌٕ ظؼ ثطم

ظؼخّ قبَتی گؽاظ يی ثبنع  ٔانؿايب ثبیكتی  1-10ثبنیُی  

.  ظؼ ظاضم یطچبل زبٔی يَٕیتٕؼ زؽاؼتی َگبِ ظاؼی نٕظ



يبِ 4ػعو َؽٔؼت کؽاـ يچ ثؽای ْفم کًتؽ اؾ 

 يبِ  4ثّ ظنیم فمعاٌ آَتی ثبظی قؽيی ظؼ کٕظک ؾیؽ

اَدبو یک گؽِٔ ثُع قبظِ قم تبیپ ًْؽاِ ثب آؾيٌٕ  

کٕيجف غیؽ يكتمیى قؽو يبظؼ ) غؽثبنگؽی قؽو يبظؼ 

خٓت تؿؼیك ضٌٕ کفبیت يی ًَبیع (  

 ظؼ يٕؼت يثجت ثٕظٌ کٕيجف يبظؼ کیكّ ضٌٕ تؿؼیمی

ثبیكتی ثب قؽو يبظؼ قبؾگبؼ ثبنع 



MSBOS        
يبکؿیًى ٔازع ْبی  ضٌٕ ظؼضٕاقتی ثؽای یک ػًم خؽازی 

max surgical blood order schedule

  يبکؿیًى ٔازع ْبی  ضٌٕ ظؼضٕاقتی ثؽای یک ػًم خؽازی

ثبیكتی يُٓجك ثب اقتبَعاؼظ ْبی يًٕة ثبنع ثّ ػُٕاٌ يثبل  

ظؼ یک ػًم خبیگؿیُی نگٍ زعاکثؽ کیكّ يدبؾ لبثم  

کیكّ يی ثبنع  5ظؼضٕاقت 

  ظؼضٕاقت ثیم اؾ زع يدبؾ اقتبَعاؼظ ثبیكتی ثّ ظنیم

.ضَٕؽیؿی یب آًَی نعیع ثیًبؼ ٔ نؽایّ ضبو ثیًبؼ ثبنع 





ْؽذ کیفیت ثطم ًْبتٕنٕژی

تٓیّ نعِ ظؼ ٔازع ػهًی نؽکت آؼیب قیُب

ظکتؽ يٓؽظاظ َٔکی  : تُظیى اؾ 



قّ يؽزهّ لجم، زیٍ ٔ ثؼع اؾ اَدبو  ،ظؼ ایٍ ثطم ایكتگبِ ْبي كُتؽني
آؾيبیم ؼا تست كُتؽل ظاؼظ ٔ اخؽایي نعٌ ایٍ ایكتگبِ ْب تًُیٍ يي 

ًَبیع كّ ضؽٔخي اؾ ثطم، كیفیت يُبقجي ؼا ْجك ْؽازي اؾ پیم تؼییٍ 
گؿاؼنبت ایكتگبِ . كیفي آؾيبیهگبِ آَجبق ظاؼظ Planنعِ ظانتّ ٔ ثب 

ْبی كُتؽني ؾیؽ کّ ظؼ خعٔل ْؽذ کیفیت َتبیح ثطم ًْبتٕنٕژي آٔؼظِ ­
 3نعِ اقت، ثّ يكئٕل کُتؽل کیفی آؾيبیهگبِ تسٕیم ٔ ظؼ ؾيبٌ ْبی 

يبّْ ثّ يكئٕل فُی آؾيبیهگبِ خٓت اقتفبظِ ظؼ خهكبت ثبؾَگؽی 
.  يعیؽیت اؼائّ يی نٕظ

 ٌلاؾو ثّ غکؽ اقت پبیم، تدؿیّ ٔ تسهیم ظاظِ ْبی کُتؽل کیفی ٔ تجعیم آ
  .ثّ اْلاػبت كلاٌ تٕقّ يكئٕل کُتؽل کیفی اَدبو يی نٕظ

ْؽذ کیفیت ثطم ًْبتٕنٕژی



: ْبی ثطم ًْبتٕنٕژی کُتؽل ٔؼٔظی  -انف

کُتؽل ٔؼٔظی  -انف  :

 ٔؼٔظی ْبی فؽآیُع اَدبو آؾيبیم ظؼ ثطم ًْبتٕنٕژی نبيم يٕاؼظ ؾیؽ
: اقت

1-  ضٌٕ تبو ثب َع اَؼمبظ ًََّٕK3EDTA   خٓت آؾيبیم: CBC,
Retic, BG, Osmotic Fragility, Fibrinogen, G6PD, 

WBC, Hct, Hb, Sucrose, Hams
2- ضٌٕ تبو ثب َع اَؼمبظ قعیى قیتؽات خٓت آؾيبیم ًََّٕ: PT,

KcT, PTT, Anti thrombin, D-Dimer, ESR  

3-  ًََّٕHLA , LE  

4-  کیت ٔ يٕاظ آؾيبیهگبْی

5- ،یطچبل، قًپهؽ ٔ  ظقتگبِ ْب ٔ اثؿاؼ نبيم قم كبَتؽ، قبَتؽیفیٕژ
قبیؽ اثؿاؼ پبیم 

6-  َیؽٔی اَكبَی

7-  ؼٔل ْب

   



:کُتؽل زیٍ فؽآیُع اَدبو آؾيبیم ظؼ ثطم ًْبتٕنٕژی   -ة

8-  کُتؽل يست ظقتگبِ قم كبَتؽCBC 

9-  کُتؽل ظلت ظقتگبِ قم كبَتؽCBC 

10-   يست ؼَگ آيیؿی

11-  يست تٓیّ اقًیؽ

12-  تأییع يستBG 

13- تأییع ٔ کُتؽل تكتPT, PTT 
14-  كُتؽلBackground ِظقتگب

15-  کُتؽل کبؼ ظقتگبِ اؾ ؼٔی اقلایع

16- کُتؽل  Hct   ٔHb  (  قبَتؽیفیٕژ ًْبتٕکؽیت ٔ قیبَٕ يت ًْٕگهٕثیٍ)ثّ ؼٔل ظقتی

17- کُتؽل  WBC, RBC   ثّ ؼٔل نًبؼل ظقتی

18-  کُتؽل نًبؼلRetic 

19-   کُتؽل ػًهكؽظ ثطم ًْبتٕنٕژی

20-  کُتؽل تكتAnti thrombin 

21- کُتؽل تكتD- Dimer 
22-   ٌکُتؽل تكت فیجؽیُٕژ

23- کُتؽل تكتOsmotic Fragility 
24- کُتؽل تكتSucrose, Hams 
25- کُتؽلDiff 
26- کُتؽلESR 
27- کُتؽل تكتCT, BT 
28- کُتؽل تكتSickle Cell 
29- کُتؽل تكتLE Cell 
30-   ٍکُتؽل تكت انکتؽٔفٕؼؾ ًْٕگهٕثی

31- کُتؽل تكت  HbA1C 

32-  کُتؽل اقًیؽLeishman   ٔMalaria 
 



کُتؽل فؽآیُع پف اؾ اَدبو آؾيبیم ظؼ ثطم ًْبتٕنٕژی -ج

(:  ضؽٔخی ثطم) 

33- گػاؼی َتبیح َٓبیي ظؼ ثطم تٕقّ يس ّ

قٕپؽٔایؿؼ 

34-   کُتؽل خٕاة ْبی َٓبیي تٕقّ يكئٕل فُي

35-  ّکُتؽل خٕاة ْبی کُتؽل کیفی ؼٔؾاَّ تٕق

 يكئٕل کُتؽل کیفی



 

نًبؼِ  

ایكتگبِ
يكئٕل ظؼیبفت  ْؽیمّ گؿاؼلؾيبٌ اَدبويكئٕل اَدبونؽذ کُتؽلػُٕاٌ

گؿاؼل

1
 ًََّٕCBC

K3EDTA  ضٌٕ تبو ثب َع اَؼمبظ

خٓت تكت ْبی

CBC, Retic, BG, Osmotic 
Fragility, Fibrinogen, 
G6PD, WBC, Hct, Hb, 

Sucrose, Hams

ٔیبل 

CBC َع

اَؼمبظ  

ظانتّ 

ثبنع

لجم از ًََّٕ گیر

 ًََّٕ

گیری

فرو 

گسارظ 

َبيُطجك

يكئٕل 

ًََّٕ گیؽی 

قپف 

QCيكئٕل 

1
 ًََّٕCBC

K3EDTA  ضٌٕ تبو ثب َع اَؼمبظ

خٓت تكت ْبی

CBC, Retic, BG, Osmotic 
Fragility, Fibrinogen, 
G6PD, WBC, Hct, Hb, 

Sucrose, Hams

حد اقل  -

خىن داخل  

ویال یك 

CC باشد.

لجم از ًََّٕ گیر

 ًََّٕ

گیری

فرو 

گسارظ 

َبيُطجك

يكئٕل 

ًََّٕ گیؽی 

قپف 

QCيكئٕل 

1
 ًََّٕCBC
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موارد كمتر  -
بب  CCاز يك 

همبهنگی 
مسئول بخش 

همبتولوژی 
.انجبم شود

ًََّٕ گیر

يكئٕل ثطم  
لجم از 

 ًََّٕ

گیری

تهفُی  

حضٕری

يطئٕل ثخع  

ًْبتٕنٕژی 
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ایكتگبِ
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گؿاؼل

1
 ًََّٕCBC

K3EDTA  ضٌٕ تبو ثب َع اَؼمبظ

خٓت تكت ْبی

CBC, Retic, BG, Osmotic 
Fragility, Fibrinogen, 
G6PD, WBC, Hct, Hb, 

Sucrose, Hams

1
 ًََّٕCBC

K3EDTA  ضٌٕ تبو ثب َع اَؼمبظ

خٓت تكت ْبی

CBC, Retic, BG, Osmotic 
Fragility, Fibrinogen, 
G6PD, WBC, Hct, Hb, 

Sucrose, Hams

1
 ًََّٕCBC

K3EDTA  ضٌٕ تبو ثب َع اَؼمبظ

خٓت تكت ْبی

CBC, Retic, BG, Osmotic 
Fragility, Fibrinogen, 
G6PD, WBC, Hct, Hb, 

Sucrose, Hams



 

نًبؼِ  

ایكتگبِ
يكئٕل ظؼیبفت  ْؽیمّ گؿاؼلؾيبٌ اَدبويكئٕل اَدبونؽذ کُتؽلػُٕاٌ

گؿاؼل

1
 ًََّٕCBC

K3EDTA  ضٌٕ تبو ثب َع اَؼمبظ

خٓت تكت ْبی

CBC, Retic, BG, Osmotic 
Fragility, Fibrinogen, 
G6PD, WBC, Hct, Hb, 

Sucrose, Hams

1
 ًََّٕCBC

K3EDTA  ضٌٕ تبو ثب َع اَؼمبظ

خٓت تكت ْبی

CBC, Retic, BG, Osmotic 
Fragility, Fibrinogen, 
G6PD, WBC, Hct, Hb, 

Sucrose, Hams

1
 ًََّٕCBC

K3EDTA  ضٌٕ تبو ثب َع اَؼمبظ

خٓت تكت ْبی

CBC, Retic, BG, Osmotic 
Fragility, Fibrinogen, 
G6PD, WBC, Hct, Hb, 

Sucrose, Hams



 

نًبؼِ  

ایكتگبِ
يكئٕل ظؼیبفت  ْؽیمّ گؿاؼلؾيبٌ اَدبويكئٕل اَدبونؽذ کُتؽلػُٕاٌ

گؿاؼل



 

نًبؼِ  
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