
 

DiviTum™ – determining pathological cell proliferation in solid tumors 
from serum samples 

Introduction 
DiviTum™ is a new, highly sensitive assay for measuring cell division activity by serum thymidine kinase 
(s-TK) quantitation. s-TK has been used in Europe and Japan since the 80’s for monitoring disease 
progression and therapy results in lymphomas and leukemia. The increased sensitivity compared to older 
methods has proved the assay to be useful also for monitoring disease progression and therapy results in 
solid tumors as ten times lower levels of s-TK activity from tumors can be resolved with DiviTum™ 
compared to older assays. DiviTum™ has CE label. 
  
This document is intended to give a brief introduction of the product and addresses the biochemical 
background, the clinical relevance, the product itself, Biovica and applications for a clinical laboratory.  
 
Biochemical background 
Cell division requires DNA dupli-cation and 
this requires synthesis of building blocks, e.g. 
thymidine-triphosphate (TTP). In the DNA 
synthetization, the dividing cell expresses 
enzymes normally not present, e.g. thymidine 
kinase (TK). Thymidine kinases 
(ATP:thymidine-5'phosphotransferase: EC 
2.7.1.21) are enzymes that convert deoxythy-
midine (Thd) to thymidine mono-phosphate 
(TMP). This phosphoryation is the only 
pathway to introduce Thd into DNA 
metabolism. Please refer to Fig. 1 and its 
caption for the biochemical pathways in the 
synthesis and catabolism of pyrimidines.  

Fig. 1: The thymidine triphosphate (TTP) inhibition is shown 
with dotted lines. Numbers indicate pathways which are 
catalyzed by proliferation associated enzymes: 1 Thymidine 
kinase, 2 deoxycytidine kinase, 3 thymidylate kinase, 4 ribo-
nucleotide diphosphate reductase, 5 deoxyuridine 
triphosphate nucleotide hydrolase 

 
All humans express TK in the body during 
normal cell division but it is not released to 
the blood in active form. On the other hand, 
all cancer types have been found to release 
enzymatically active TK to the blood stream. 
Thus the s-TK activity reflects the total amount of dividing tumor cells in the human body, and this is the 
single most important parameter for deciding type of clinical intervention and monitoring therapy 
progression in the oncology field. 
 
For a thorough overview of the biochemical background and clinical application of thymidine kinase, 
please refer to the review articles by Dr. Gronowitz et al. (www.biovica.com/thymidine1.htm). 
 
Clinical relevance 
Transiently increased s-TK levels are observed for certain patient conditions such as acute infection or 
during wound healing. These levels normalize within a few weeks. Permanent increased TK levels are 
observed for patients with autoimmune diseases and for cancer patients, and for this group, the change in 
s-TK tracks the development of the cancer.  
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TK measurements have a long and well documented application in hematological diseases for prognosis 
and therapy follow-up (1–23). For solid tumors, pathological TK levels are connected to metastasized, 
therapy demanding diseases, and have already been shown to be useful for treatment monitoring (24–34). 
All above-mentioned studies have used the older technique for TK determination with its limited 
sensitivity (Prolifigen® TK-REA). The increased sensitivity (by a factor of ten) with the DiviTum™ assay 
opens up new applications both in the area of therapy monitoring (where therapy can be followed to 
smaller residual diseases) as well as by detecting primary and relapsing tumor disease at an earlier stage. 
We also have initial clinical evidence that s-TK levels can indicate whether it is motivated for a person to 
undergo certain other, more expensive, diagnostic tools such as medical imaging, i.e. DiviTum™ could 
potentially be used for pre-screening purposes.  

Therapy monitoring 
Therapeutic intervention inhibiting cell division results in a rapid decrease of serum TK levels with a half-
life of about two days. After a possible s-TK induction peak, from surgery or other treatment, s-TK 
quickly drops if the therapy has been efficient (Fig. 2, figure taken from the presentations under 
www.biovica.com/thymidine1.htm). 

 
Fig 2. Immediate effect on the s-TK level 
of different types of therapy. A) The s-TK 
of a patient with acute myeloid lymphoma 
treated with intermittent POCAL (1, 2, 3 
indicates periods with treatment). B) The 
s-TK of a patient with small cell lung 
cancer treated with a combination of 
doxorubicin (alternating with CCNU), 
cyclophosphamide, vincristine and 
methotrexate. Similar induction peaks 
were also obtained in colon cancer p
treated with fluorouracil and metho-
trexate.C) The s-TK of a patient with hai
cell leukemia treated with interferon a
the s-TK of a patient with prostatic 
carcinoma treated with Estracyte.  
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Unlike previous thymidine kinase assays, DiviTum™ has the abilit

 

 
ig. 3. Samples obtained from blood donors to determine 

study). 

bservations:  
difference across the sexes. 

50 Du/L.  
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y to resolve ten times lower s-TK 

levels from tumors, enabling the lab or treating physician to track the treatment down to normal levels and 
thus minimize the risk for relapse. Normal levels are shown in Fig. 3. Our tests on blood donor samples
have established normal s-TK levels to be below 80 Du/L (DiviTum™-units). The older, radioactive test 
(also invented by Dr. Gronowitz) could not well resolve tumor signals below ~500 Du/L and thus 
rendered it less useful for applications outside the hematological area.  

Distrubution of serum TK activity values found for 
blood donors female/male
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Pre-screening 
Since only tumors of a certain size are detectable by medical imaging (mammography for breast 
carcinoma, computer tomography for liver cancer, etc) a promising application area (with the potential to 
significantly reduce cost of care and diagnosis lead-time and thus to save lives) is pre-screening. In our 
prostate study (where all enrolled patients were PSA-positive) we found that no patient with a s-TK < 100 
Du/L had a positive bone scintigraphy examination. Analogue studies for other expensive diagnostic tools 
are commenced.  
 
Prognosis and therapy selection 
For a given tumor type, TK reflects spread and aggressiveness and thus helps in determining prognosis 
and therapy selection. For instance, our initial retrospective clinical study on renal carcinoma showed that 
patients with s-TK above 160 Du/L before nephrectomy had a 90% risk of relapse within 5 years (to be 
published at the annual meeting of the European Society of Medical Oncology in September 2008). The 
interpretation is that the nephrectomy failed to remove all of the cancer since it had metastasized and that 
this metastasis could potentially have been detected beforehand had a cell proliferation test as sensitive as 
DiviTum™ been available at that time. With the knowledge that a cancer is metastasized, adjuvant 
therapy can be inserted at an early stage to improve patient prognosis.  
 
DiviTum product 
As previous TK-assays have had a limited sensitivity and the handling of them has been complicated and 
not possible to automate, TK determination has been made only in specialized laboratories. The easy and 
standardized procedure of the DiviTum™ assay makes it suitable for general use in clinical laboratories, 
particularly as it is run in standard 96 well microtiter plate format in an open system. The reagents are 
stable and the shelf life is long. 
 
DiviTum™ measures TK activity by thymidine incorporation. The quantitation of thymidine kinase 
activity is difficult as both substrate and product are small soluble molecules. Thus the TK product (TMP) 
is concomitantly converted to TTP, which is immediately immobilized by DNA-polymerization using a 
solid-state template in a microtiter plate. The amount of DNA produced is determined by standard ELISA 
procedure and directly proportional to the TK activity.  
 
In short, the arguments for performing thymidine kinase determination with DiviTum™ can be 
summarized as follows:  

• TK represents an excellent target for early detection of tumor activity and for monitoring therapy 
results 

• DiviTum™ is a new, highly sensitive and reliable way of monitoring thymidine kinase activity 
and is the ultimate tool on the market for whole body quantitation of pathological cell division  

• DiviTum™ is non-radioactive and has 10 times higher sensitivity than Prolifigen™ TK-REA 
 
For the Patient and her/his relatives DiviTum™ provides: 

• Personalized care and treatment leading to a better quality of life 
 
For the Medical service organizations DiviTum™ provides: 

• A cost effective non-radioactive in-vitro diagnostics test 
• A test which does not require extensive investments in facilities and equipment 
• A test more easily disseminated, also to small units with less technical capabilities 
• A test with potential for screening purposes 

 
For the Laboratory DiviTum™ provides: 
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• An open format test, simple to perform, easily automated with standard laboratory robotic 

equipment 
• A robust, consistent, non-radioactive IVD test system with high reproducibility 
• A possibility to offer pharma and pre-clincal research institutions a unique service in clinical trials, 

where the effect of experimental therapies on pathological cell proliferation activity can be 
accurately determined 

 
For the Treating physician DiviTum™ provides: 

• A test which detects recurring metastases earlier 
• A test which gives a true picture of treatment efficacy (i.e. detects drug resistance effectively) and 

thus provides for personalized medicine 
 
About Biovica and contact information 
Biovica AB (Uppsala, Sweden, www.biovica.com) was founded in 2004 and has developed a new, 
patented technology for high sensitivity measurements of thymidine kinase activity in body fluids. The 
DiviTum™ assay is CE labeled and performance validated, both for manual determination and for semi-
automated determination on the BioTek ELISA robot. The company has performed initial retrospective 
clinical studies on sera from breast cancer patients, kidney cancer samples and prostate cancer patients.  
 
If you are interested in evaluating the DiviTum kit in disease progression/regression monitoring or learn 
more about the product and the results of our initial clinical trials, please contact us at the contact 
information provided below.  
 
Hans Bornefalk, PhD 
CEO  
hans.bornefalk@biovica.com
tel: +46 703 304 816 
 
Sinom Gronowitz, Assoc. Prof 
Founder and Head of  R&D 
simon@biovica.com
tel: +46 762 418 166 
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