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- CTC or DTC? 

- CTC AND DTC! 



 
(Mabs KL-1, CAM5.2, CK-20 - the same reaction pattern)  

 

IMMUNOHISTOCHEMICAL DETECTION  
OF DTC IN BONE MARROW  

(OVARIAN CANCER) 

Frequency: 9/41 (22%) 

DTC-positive group of ovarian cancer Pts 
has a poorer prognosis (OS) at a 3-year 
follow-up  

(p= 0.0189).  Bokin I., 2010 

 



Zhao E. et al., 2012 

Bone marrow sinuses 

CD34 staining 

(vessels, 

sinuses) 



Problem: dilution of BM with PB 

Abrahamsen J.E. et al., 

Cytometry 1995,  

V.19, P.77-85: 

 

No PB admixture 

in low BM volume  

(<0.2 ml) 

Correct volume of BM 



FSBI "RUSSIAN CANCER RESEARCH CENTER"

HAEMATOPOIESIS IMMUNOLOGY Lab.

              MYELOGRAM

N  case hist. 13/08700 Date 20.08.13.

NAME BOUKOVA. Department

Diagnosis Breast Cancer

Cellularity 218 000/mcl (41,6-195) Megacaryocytes: enough

Number of cells 500 100

Blasts 0,8 (0,2-0,6)

Granulocytic Row
Promyelocytes 1,0 (1,0-4,1)

neutrophyls eosinophyls basophyls

Myelocytes 9,8 (7,0-12,2) 0 (0-1,0) 0

Metamyelocytes 11 (8,0-15,0) 0 (0-1,2) 0

Bands 23,8 (12,8-23,7) 0,2 (0,1-1,2) 0

Segments 16,6 (13,1-24,1) 0,6 (0,4-2,4) 0 (0-0,4)

Sum of granulocytes 63,0 (57,1-66,5)

Index of neutrophyl maturation 0,5 (0,5-0,9)

Monocytic Row
Monoblasts 0

Promonocytes 0

Monocytes 2,2 (0,7-3,1)

Lymphoid Row
Lymphoid cells 0 Plasmablasts 0

Prolymphocytes 0 Proplasmacytes 0

Lymphocytes 3,4 (4,3-13,7) Plasmacytes 1,6 (0,1-1,8)

Erythroid Row
Pronormoblasts 0 (0,2-1,1)

Normoblasts Basophylic 2,2 (1,4-4,6)

Normoblasts Polychromatophylic 17,2 (8,9-16,9)

Normoblasts oxyphylic 9,6 (0,8-5,6)

Sum of erythroid cells 29,0 (14,5-26,5)

Index of erythroid cell maturation 0,9 (0,7-0,9)

Leuco-erythroid ratio 2,2 (2,1-4,5)

Description

Bone marrow is hyper cellular. Enough megacaryocytes.

Myelogram is normal.

Metastatic cells are not found (6 smears investigated).

Signatures of Physicians

 

N 

Diminution of Polychromatophylic NBLs in cases 

of DTC of squamous cell cancer of head & neck 

P=0,02 

DTC-    DTC+ 





Immunofluorescent  
detection of breast 

cancer cells  
in bone marrow.  

Antibodies CAM 5.2 
 



53 patients, Breast Cancer  
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DTC and receptor status (p<0.05) 

Estrogen receptors (ER) Progesterone receptors (PR) 

DTC(+) 
DTC (-) 

ER (-) ER (+) 
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Relationship between DTC and 
lymphoid tumor infiltration (p<0.05) 

 
 
 
 
 
 
 
 
 

Low infiltration          Moderate               Prominent 

NO DTC DTC (+) 



 
 
 DTCs and plasma cell clusters in BM 

 
 
 
 
 
 
 

Number of Pts 

 
 

 
 
 
 

Plasma 
Cell clusters 



Disseminated breast cancer 

65 patients 

Blood 

n=63 

 Bone 
marrow 

n = 42 

At admission                                During Follow-up 

Flow 
cytometry 

Immuno-
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High CTC content in disseminated 
breast cancer (example) 

R1 – gate of CD45-negative cells 

CD45 PerCP HEA 125 FITC 

R2 -HEA-125+ cells:  400 cells  per 1 mln 
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Prognostic role of CTC changes in 
disseminated breast cancer after treatment  

Changes in CTC 

level 
 

P-value 

Median time 

to 

progression, 

months 

14 8 0.0127 

Median OS, 

months 
26 20 >0.05 

CTC 
elevation 
declinee 

months 
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CTC subpopulations 
 3-color flow cytometry 

CD45 PerCP HEA 125 FITC 

HEA 125+HLA-DR+ 

HEA 125+CD95+ 

                      R1                                             R2 

Gate of CD45-negative cells                    Gate of НЕА125 –positive cells 

  
 CD45  - negative 

НЕА-125 - positive 
CD95 (FAS/APO-1 receptor) 
HLA-DR (HLA class II molecules) 



Changes in CTC subpopulations  
during treatment 

Antigen Before 

treatment 

 After treatment P-value 

HLA-DR+ 31.6% 15.2% 0.06 

CD95+ 14.8% 5.3% 0.02 

  Expression of HLA-DR and CD95 on CTC before and after treatment (percent of CTC) 



MRD detection in hematology 
malignancies – 

FLOW CYTOMETRY  
• ALL 

• Multiple Myeloma 

• CLL 

FC sensitivity - 1 х 10-4  

 

In March 2013 FDA approved this method in CLL 

(Andy Rawstron, Haematopoiesis Immunology, 
2013, №1-2). 

 



R1 – a cluster of 20 CD45-CD326+ cells 
isolated from 29 million 

myelokaryocytes in a patient with 
operable breast cancer (stage IIb) 



Dr. Bill Telford, Director Flow Cytometry Core, National 

Cancer Institute. 

 

“The acoustic focusing on the Life technologies Attune is the most 

significant advance in cell delivery to a flow cytometer since 

hydrodynamic focusing was optimized over 40 year ago.  There 

should be major payoffs from this new technology – faster flow rates 

with minimal loss of signal resolution, allowing faster sample 

throughput for large samples with rare cells.  The ability to control the 

flow rate should also give increased fluorescence sensitivity at lower 

flow rates, and improved scatter resolution.”  

Dr. Bill Telford Testimonial 

 

From the report of A.Brey HI, 2013 



We’ve identified CTC or DTC… 

What next? 



There are no selective methods 
for CTC/DTC elimination 

Several chemotherapy protocols are 
now in progress to assess their 

efficacy (CTC/DTC elimination) in 
adjuvant  treatment 



Urgent need in methods for  
selective DTC eradication 



 
Thank you for your attention! 

 
Merci beaucoup pour votre 

attention! 


