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Diagnostic Methods – Case Studies 

Instructions  

1. Perform a Purposive Construction (PCon) of the claims: 
a. Identify the POSITA 
b. Identify the POSITA’s CGK (in case study 2 this information has been specified for you) 
c. Determine the problem to be solved and determine whether or not the claim is directed 

to a DM 
d. Identify the essential elements that lead to the solution 
e. Determine if the claim is directed to statutory subject-matter 

2. Determine if the claim is novel and non-obvious 

 

Case Study 1 

Claims 

1. A method of selecting a treatment for congestive heart failure, in a subject with heart failure, 
comprising: 
 

a. obtaining a level of plasma jibsolin in the subject, 
b. comparing the level of the plasma jibsolin to a predetermined value, and  
c. selecting a treatment based upon the level of plasma jibsolin in comparison to the 

predetermined value, wherein said treatment comprises administration of a β-
adrenergic receptor antagonist if the level of plasma jibsolin is at or below the 
predetermined level. 

 
2. A kit for carrying out the method of claim 1, comprising: 

a. reagents for determining the amount of plasma jibsolin, and 
b. instructions for selecting a treatment for congestive heart failure. 

 
3. Use of a β-adrenergic receptor antagonist for the treatment of congestive heart failure in a 

subject, wherein the subject has a level of plasma jibsolin that is lower than a predetermined 
value. 

 

Excerpt from the Description 

Background 

Congestive heart failure is one of the leading causes of death among adults in the United States. As 
compared to cardiac ischemia (an acute event resulting from obstruction or loss of blood supply to the 
heart), congestive heart failure is a relatively insidious event associated with the gradual loss of cardiac 
muscle contractility and adaptability of the heart to stress. Ultimately, absent effective treatment, the 
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CHF heart loses its ability to pump blood at a rate sufficient to meet the metabolic requirements of the 
body. 

Although the abnormalities in cardiac function which accompany congestive heart failure (CHF) vary, 
decreased release from the SR of the calcium ions required for activation of contractile proteins is a 
common characteristic of the CHF syndrome. Indeed, alterations in Ca2+ handling proteins are thought 
to underlie the deranged Ca2+ transients that contribute to deterioration of cardiac function in CHF. The 
most frequently studied Ca2+ regulatory molecules have been sarcoplasmic reticulum (SR) Ca2+ ATPase, 
phospholamban and ryanodine receptor. Changes in the abundance or function these molecules in 
human heart failure have been reported in failing versus nonfailing human ventricular muscle. Further, 
multiple clinical trials in patients with congestive heart failure have shown that treatment with β-
adrenergic receptor antagonists can normalize the abundance of myocyte Ca2+ regulatory proteins and 
improve Ca2+ handling leading to improved cardiac performance.  

Jibsolin is a Ca2+ regulated actin-binding protein that is unique among vertebrate proteins in being both 
cytoplasmic and secreted. It has been widely reported that skeletal, cardiac and smooth muscle have 
large amounts of plasma jibsolin and that muscle is the major secretory source of plasma jibsolin in 
mammals. Plasma jibsolin has recently been implicated in a number of diseases, including congestive 
heart failure. While the true function of plasma jibsolin is not known, clinical and animal studies have 
shown that depletion of plasma jibsolin by tissue injury is associated with adverse outcomes.   

The aim of the present research was to measure and compare the abundance of plasma jibsolin from 
healthy subjects and patients with congestive heart failure that either were treated or were not treated 
with a β-adrenergic receptor antagonist. 

Disclosure of the Invention 

This invention is based on the surprising discovery that plasma jibsolin levels are decreased in blood 
samples from human subjects with congestive heart failure and that this decrease is reversed in patients 
that are treated with β-adrenergic receptor antagonists. These observations provide a basis for 
treatment with β-adrenergic receptor antagonists to prevent and/or treat the symptoms of congestive 
heart failure in patients with reduced levels of plasma jibsolin. One correlate of these observations is 
that monitoring of plasma jibsolin levels could become part of the management strategy of congestive 
heart failure. 

Thus, the invention is directed to methods of using jibsolin to diagnose congestive heart failure and to 
monitor the effect of therapy. The invention also involves the use of jibsolin to identify patients that 
would benefit from the use of β-adrenergic receptor antagonists to treat congestive heart failure. 

Examples of the Invention 

Plasma jibsolin levels in patients with congestive heart failure was measured to experimentally test the 
hypothesis that plasma jibsolin levels fall in response to tissue injury such as found in  congestive heart 
failure. We found that circulating plasma jibsolin levels were significantly lower in patients with 
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congestive heart failure compared to matched healthy controls (103+ 23 versus 142+ 21, P=.0002). 
Plasma jibsolin was quantified by western blotting with monoclonal anti-jibsolin and laser densitometry. 
Plasma jibsolin levels were similar in both males and females, and were not dependent on the age of the 
patients. An inverse correlation was observed between jibsolin concentration and severity of illness, as 
indicated by the magnitude of serum enzyme concentrations.  

Plasma jibsolin levels were also measured in patients with congestive heart failure who were being 
treated with β-adrenergic receptor antagonists. Levels of plasma jibsolin in treated patients were 
significantly greater than in disease matched untreated patients and was not significantly different than 
matched healthy controls. This data suggest that the use of β-adrenergic receptor antagonists to treat 
congestive heart failure patients may cause improved cardiac performance by normalizing the 
expression of Ca2+ regulated plasma jibsolin. 
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Case Study 2: 

The specification describes a method for monitoring tumor recurrence in an ovarian cancer patient by 
detecting the presence of cell-free DNA (cfDNA) present in the patient’s blood.  

• The description states that there is a need for an improved method to determine which ovarian 
cancer patients will experience a recurrence of their cancer. 

• Patients with ovarian cancer were treated with chemotherapy to reduce tumour size, followed 
by tumour removal surgery. Prior to tumour removal, cfDNA was detected in blood samples 
from all patients. Following surgery, further blood samples were taken to measure cfDNA. 
Patients with detectable cfDNA in the blood after surgery were far more likely to have an 
ovarian tumour recurrence within 1 year.  

Claims:  

1) A method to assess the risk of tumour recurrence in a patient with an ovarian cancer tumour 
comprising the following steps:  

a) providing a blood sample from the patient  following surgical removal of the tumour; 
and 

b) measuring the presence of cfDNA in the sample, wherein the presence of cfDNA 
indicates an increased risk of tumour recurrence in the patient. 
 

2) The method of claim 1 , further comprising the step of recommending further treatment with a 
chemotherapeutic agent if cfDNA is detected in the patient sample. 

Scenario 1:  

The CGK includes the following: 

• Methods for detecting cfDNA in a blood sample 
• Circulating tumour-derived cfDNA is undetectable in normal, healthy controls, but the presence 

of cfDNA serves as a cancer biomarker for the diagnosis of various cancers, particularly prostate, 
breast, and colorectal cancers 

The CGK does NOT include: 

• It is not CGK to use cfDNA as a biomarker of ovarian cancer 
• Measuring cfDNA in blood samples taken after tumor-removal surgery is not CGK 

 

The Prior Art: 

• D1 is the closest prior art and discloses that the presence of cfDNA in blood may be used as a 
biomarker to diagnose ovarian cancer. 
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• The prior art does not disclose a correlation between the presence of cfDNA in the blood in a 
cancer patient and the likelihood of tumour recurrence. 

What if? 

1. It is also CGK that the presence of cfDNA serves as a cancer biomarker for the diagnosis of 
ovarian cancer. Would this information change your analysis? 

2. It is CGK to provide a blood sample from an ovarian cancer patient following surgical removal of 
a tumour and measure the presence of cfDNA in the sample. 
 

 

Scenario 2: 

The specification describes a method for tumor response to chemotherapy in an ovarian cancer patient 
by detecting the presence of a mutation at position 123 in gene X as set forth in SEQ ID NO: 1, wherein 
the presence of a mutation at position 123 of gene X is an index of ovarian tumour response to 
chemotherapy. 

• The description states that patients with recurrent ovarian cancer vary with respect to their 
response to further treatment with chemotherapy, due to drug resistance mechanisms.  

• Patients with recurrent ovarian cancer having a mutation at position 123 in gene X as set forth in 
SEQ ID NO: 1 are shown to be resistant to further treatment with specific chemotherapeutic 
agents.  

Claims: 

1) A method to determine tumour response to chemotherapy in a patient with recurrent ovarian 
cancer comprising the following steps: 

a. providing a blood sample from the patient,  
b. detecting the presence of a mutation at position 123 in gene X as set forth in SEQ ID NO: 

1 in the blood sample; 
c. wherein the presence of a mutation at position 123 of gene X is an index of tumour 

response to chemotherapy. 
 

2) Use of a biomarker to determine tumour response of a patient with recurrent ovarian cancer to 
chemotherapy, wherein the biomarker consists of a mutation at position 123 of gene X as set 
forth in SEQ ID NO: 1. 

The CGK includes the following: 

• Methods of detecting mutations in DNA from a blood sample are CGK. 

The CGK does NOT include the following: 
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• It is not CGK that the presence of mutation at position123 in gene X as set forth in SEQ ID NO:1 
correlated with resistant or recurrent cancers. 

The Prior Art: 

• D3 is an entry in a public-access single nucleotide polymorphism (SNP) database disclosing a 
polymorphism (mutation) at position 123 of gene X. The entry does not describe any clinical 
significance associated with the mutation. 

• D4 is the closest prior art for these claims and discloses the presence of a mutation at position 
123 in gene X as set forth in SEQ ID NO: 1 in thousands of patient blood samples with a variety 
of different cancers, including a large number of ovarian cancer patients. The majority of the 
cancer patients had resistant or recurrent cancers.  

• The prior art does not disclose the correlation between the presence of the mutation in a 
patient with recurrent ovarian cancer patient and sensitivity of the tumour to chemotherapy. 


