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What looks like a CBC in lab??
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What looks like a CBC in lab??
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 CHCM
 CHr
 PCT
 P-LCR
 P-LCC
 MPX
 WBC-P
 IG
 IMG

 LFR
 MFR
 HFR
 IRF
 LUC
 PLT-O
 HDW
 IPF
 Ret-He
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 ANC/AGC
 PLT-F
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Tailoring your hematology
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Advanced Clinical Hematology Parameters
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Hematology is closer to the clinical setting than 

is thought.
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ITR: immature  neutrophils to total neutrophils ratio
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گلبول های قرمز و پلاکت در یک 
کانال شنارش می شوند و منحنی

واحدی را ایجاد می کنند که برای 
منحنی 2سهولت بررسی بصورت 

.توسط دستگاه ارئه می شوند



شمارش : 1-كانالRBC وPLT

Debris & Bacteria & Noise=0-2 fL

PLT=2-30 fL

RBC=25-200 fL

شمارش : 2-كانالWBC وDiff و اندازه گيريHgb

Small cell(Lymph)=35-90 fL

Mid cell=90-160 fL

Large cell=160-300 fL
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تجمع نسبی
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Wintrobe indices



-رموسيي قوانين روتزكي فقط در افراد سالم ، طبيعي و بعضي موارد در افراد كم خون از نوع نو

دفتيري نورموكروم صدق مي كند و براي كنترل اوليي  نتيا و و شيييييري از خويا و اهيتبا ا 

.كاربرد دارد
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(Rutzky Rules)



MCV 
RDW-CV
RDW-SD

(Red cell Distribution Width)
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Hb>22 g/dl is considered neonatal polycythemia and is dangerous because it slows 
down brain blood supply
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 Debris & Bacteria & Noise=0-2 fL PLT=2-30 fL RBC=25-200 fL



 Debris & Bacteria=0-2 fL PLT=2-30 fL RBC=25-200 fL
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 MCV

 RDW-CV

 RDW-SD

 Anisocytosis
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Red  Cell Distribution Width
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فراوانی

flحجم 

RDW-CV=11 – 15% 

RDW-SD=37 - 46 fl
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 Considering that (MCV) only shows the average or mediocrity of a 
population if the RDW (SD & CV) is not taken into account, the 
correct clinical interpretation of the RBC volume distribution status 
is not obtained

 RDW-SD takes measurements in "fL" and basically measures the 
width of red cells size distribution histogram – it calculates the 
width at the 20% height level of the histogram.

 RDW-CV is expressed in percentage (%) and is calculated from MCV
and 1SD

 The reference range for RDW is as follows:

▪ RDW-SD 37-46 fL in adult               RDW-SD 47-70 fL in neonates
▪ RDW-CV 11-15% in adult                RDW-CV 13.6-18.0% in neonates
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:كنیددر چیست؟ فرضMCVنقص 

MCV=99, MCV=100, MCV=101…..Mean(MCV)=100 SD±1

MCV=95, MCV=100, MCV=105….. Mean(MCV)=100 SD±5

MCV=50, MCV=100, MCV=150….. Mean(MCV)=100 SD±50

MCV=1,    MCV=100, MCV=199.... Mean(MCV)=100 SD±99

MCVچون میانگین را نشان می دهد بین این جمعیت ها نمی تواند فرقی قائل شود.

به كمک می آید
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5-10-15------------- mean(MCV)=10….…SD=5 CV= 

95-100-105--------- mean(MCV) 100…..SD=5 CV= 

995-1000-1005---- mean(MCV) 1000…SD=5 CV= 

خيرمی تواند معيار کاملی باشد؟SDآیا 

:  را پوشش دهدMCVو SDتا نقص نياز داریم ما به یک اندکس دیگر پس
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بطور كاذب كاهش می یابد مانند RDW-SDافزایش می یابد ، RBCاین است كه زمانیکه 
موارد تالاسمی مینور

بصورت كاذب كاهش می یابد RDW-CVافزایش می یابد ، MCVاین است كه زمانیکه 

مانند آنمی های ماكروسیتیک و مگالوبلاستیک

RDW-CVدر میکروسیتوز  و نرموسیتوز معیار تشخیص آنیزو است

RDW-SDدر ماكروسیتوز و مگالوسیتوز(MCV>100 )معیار آنیزو است

بالا ممکن است در هیستوگرام بصورت پهن مشاهده شود اما MCVبا RBCبه عبارت دیگر یک جمعیت 

RDW-CVنرمال باشد

افزایش یافته RDW-CVاما ( كوچک)پائین، منحنی باریکMCVدر نقطه مقابل در جمعیت میکروسیت با 

.باشد

RDW-CV= (RDW-SD×0.28×100)/MCV



 “RDW is likely a independent marker for chronic 

processes leading ultimately to a fatal outcome in 

patients and the general population.”

▪ Elavated RDW has been associated with:

▪ Decreased eGFR in CRF patients

▪ Overall increased myocardial infarction rate in CHDs

▪ Overall cancer mortality rate

▪ …..
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Children
teenagers

Early IDA
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Flags of WBC

Flags of RBC

Flags of PLT
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RBC morphology
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RL flag
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Schictocytes & extreme microcytes
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Before

Before

After

After

Before & after 30-60 min incubation of blood in 37°C water bath
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MCH= Hb/RBC

MCHC= Hb/HCT
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Clinical 
Cases
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Macro-ovalocytes and neutrophil hypersegmentation
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Schistocytes
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Schistocytes

• HELLP
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Dimorphic Picture
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WBC Histograms
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Band cell
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Less than 20%



11/22/2022



11/22/2022



11/22/2022



11/22/2022



11/22/2022



11/22/2022

را LDزمانی درج می شود که هيستوگرام مميز WLفلگ
قطع کند و این خطا در کنار هر سه % 40در ارتفاع بالاتر از 

.پارت دیف درج می شود

، neonates، در HbFبالا بودن : RBCعلل ليز نشدن 
nRBCبيماریهاي کبدي و اورمی و 
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WL & Erythroblastosis

WL  &  T2 flags
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WL & Erythroblastosis

بصورت كاذب افزایش پیدا كند MCVو و لنفوسیتWBCباعث می شود  nRBCوجود 
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• Satellite phenomenon
• Hypersegmentation
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• Satellite phenomenon
• Hypersegmentation

PLT satellitism vs
Neutrophil aggregation
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• Satellite phenomenon
• Hypersegmentation

Neutrophil aggregation



11/22/2022

T1: 78-114 fl
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Lymph: 30-80 fL

Leukemia???

T1: 78-114 fL
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T2: > 150 fL
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.لنفوسیت آبنرمال و فقدان سایر انواع لکوسیت است% 97و CLLبیمار مبتلا به 
.می دهدF3و T2 ،F2های Flagرا  شناسایی كند و نتیجه دیف را نمی دهد و T2سل كانتر نمی تواند دره  
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Severe left shift  or
Eosinophila
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Severe left shift  or
Eosinophila or …
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11/22/2022 Giant PLT
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Eosinophils
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، HbF(neonates)بالا بودن : RBCعلل لیز نشدن 
nRBCحضور تعداد  زیاد بیماریهای كبدی و اورمی و
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Shift to right

CGP-MGP

Normal Band in Adults<5%
In Pediatrics <8%

Shift to Left

nRBC

PLT aggregation



11/22/2022



11/22/2022

• Large PLTs
• Giant PLTs

• Electric Noise
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(15%)

• (Schistocytes)
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• (Schistocytes)
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• (Schistocytes)
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)Schistocytes(

Possible cause:

• EDTA incompatibility

• Clotted sample

• Microcytes/schistocytes

• Giant Platelets

• PLT aggregates
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❑ Add Amikacin to CBC vial let stay for 15 min. then shake for 1-2 min and apply 
to cell counter

or
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(PU & DW Flag)
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See PLT anisocytosis after chemotherapy
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Beta-Thal- minor



Beta-Thal- minor
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تغییر نمی كندMCVو Hgbدر این نمونه مقدار . نمونه خون همولیز شده و نتایج آزمایش اشتباه و كاذب است
.بطور غیر منتظره ای افزایش می یابدMCHCو MCHكاهش می یابد و مقدار RBCاما بدلیل لیز شدن شمارش 

.امکان پذیر نیست و هموگلوبین شروع به كریستالیزه شدن می كند36بالاتر از MCHCتوجه نمایید كه 
.   با پلاكت ها شمرده می شوند كه لازم است اسمیر بررسی شودRBCدر نمونه ای كه لیز شده ذرات و بقایای 



11/22/2022



 PLT….decreased
 MPV…increased

▪ ITP, TTP, hepatits C, thyrotoxicosis, Lupus, H.pylori infections, HIV

 PLT….increased
 MPV…increased

▪ MPN(ET,CML,MF,…)

 PLT….decreased
 MPV…normal

▪ BM failure(malignancies,metastasis, AA,…)

 PLT….increased
 MPV…decreased

▪ Reactive states, inflammation, rheumatologic diseases  infections…..Kawasaki,…

▪ Wiskott–Aldrich syndrome: MPV….very low  & PLT count decreased
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 Case 1: A 56-year-old male presented with tiredness and early 
satiety. He had a massive splenomegaly. His Hb= 9.7 g/dl, WBC = 
of 64,000 per mm
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•Patient in the case 1 has leukocytosis with WBC 
distribution curve showing  a peak  in the region of 
neutrophils
•The two differential diagnoses  for this WBC 
distribution  were CML in chronic phase and 
leukemoid reaction
•As  the patient was having massive splenomegaly, 
diagnosis was in favour of CML
•The myelocytes out number the more mature 
metamyelocytes in CML and are seen as the 
myelocyte bulge in WBC histogram (red arrow )



 Case 2: A 44-year-old male presented with tiredness and massive 
splenomegaly. His Hb =8.0 g/dl, WBC =2,57,000 per mm , PLT= 
96,000 per mm 

Blast cells -red arrow, basophils -yellow arrow, and cells  at various stages of myeloid 
maturation are shown in green  arrow.
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•The patient in case 2 was in blast crisis of CML
•In the WBC distribution curve, the maximum 
number of cells was seen in the region of blasts (Red
arrow)
•Blast cells occupy the region between 70-120 fL
•Cells at various stages of myeloid maturation were 
also increased (Green arrow)
•There was also marked basophilia (Yellow arrow)
•Diagnosis of blastic phase of CML from peripheral 
blood requires ≥20% blasts, which was obvious in 
this histogram



 Case 3: CBC of a 30-year-old female was done as a part of preoperative 
evaluation for an elective surgery. The WBC =3.49 million/micL

 The WBC count in case 3 was 3.49 million/mm3 , which is in the range of RBC count. 
The histogram here shows a sliding curve. Insufficient lysis of RBCs due to the lack of 
stromatolyser solution resulted in the entry of RBCs into the WBC counting block, 
causing a spuriously high count. The differential diagnoses for spurious elevations of 
the WBC count are platelet clumps, nucleated RBCs, incomplete lysis of RBCs, 
cryoglobulins, and cryofibrinogen
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 A 63-year-old male came to Outpatient Department (OPD) with tiredness
and intermittent fever. His Hb =6.6 g/dl, WBC =41,500, and PLT=20,000

 The patient in case 4 has very high WBC count, all seen in the area of blasts
(Red arrow). This is suggestive of acute leukemia
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 A 17-year-old female presented with tiredness. Hb =7.8 g/dl and WBC =24,200

 In the WBC histogram, the dotted curve before the lymphocyte peak 
indicates nRBC. nRBCs  will be counted as WBC in the cell counter. Looking 
into the RBC distribution curve, there are two peaks. The second peak in the 
RBC distribution (with higher MCV) curve indicates reticulocytes. Presence of 
significant number of nRBCs and reticulocytes are highly suggestive of 
hemolytic anemia
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پايان قسمت اول


