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Healthy Aging: Establishing Precision Medicine for 

Chronic Inflammatory Diseases and Organ Fibrosis 
 
 
 
The future of medicine is individual.  
The term presently coined for this is Personalized or Precision Medicine. 

Forty years of combined molecular and clinical research into cellular and systems biology of the body’s organs 
in health and disease have equipped both scientists and clinicians with powerful tools for a more accurate 
diagnosis and a considerably more effective treatment of diseased people. 

A completely new world is just around the corner. 

What counts now is a sensible and practical synergy of medical experience, scientific knowledge, organiza-
tional competence and intelligent processing of large amounts of data, i.e. what we presently call "Artificial 
Intelligence" (AI). 

For the last twenty years, this combination has been the core strategy of Transgenion, and continues to be, 
but more of that later. 

The significance of stage-specific, personalized diagnosis and treatment 

In future, biomarkers will directly link diagnosis and treatment (beyond present clinical, radiological and lab-
chemical procedures): 

◦ In accordance with the stage of disease development at the time of recording, and 

◦ In targeted fashion (based on detailed assessment of relevant abnormalities in both body structure and 
function). 

Why? 

This direct link enables: 

◦ An increase of effectiveness of any given therapy, while, at the same time, allowing for 

◦ A reduction of both number and severity of therapeutic side effects. 

Presently, we are still at the dawn of Precision Medicine. Primary advances made in the field of tumor disease 
clearly demonstrate the enormous advantages of Precision Medicine. However, Precision Medicine, i.e. the 
identification and targeted elimination of metabolic defects causing and driving a particular disease at a de-
cisive stage, applies not only to tumor diseases currently accounting for about 30 percent of all diseases in 
people over 50 years of age. 
It applies as well to the large group of Chronic Inflammatory Diseases that represent the majority of diseases 
in aging populations (accounting for up to 70 percent after the age of 50), and there, Precision Medicine is 
badly needed. 
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Maintenance of matrix structures: Significance for healthy aging 

Surface and matrix structures create borders within the body and its organs. These borders separate reaction 
spaces, called the compartments of the body. Intact surface and matrix structures control and guarantee 
regular organ function by separating potentially hazardous biochemical and biophysical reactions running 
continually within these compartments. 

The body’s membrane structures are many and wide. The more expanded and the more mobile these struc-
tures are (for example, to gaseous atmospheres in and around the body or to fluids, like the bloodstream), the 
more profound the effects of their dissolution.  
  
This process is termed loss of surface integrity. Why is it dangerous? 
 
Because hazardous biochemical and biophysical reactions will run uncontrolled and in the wrong places caus-
ing reactive inflammation and need of repair. Once such a loss of surface integrity becomes permanent, both 
inflammation and need for repair (or in other word: wound healing) will become permanent and progressively 
intense affecting regular organ function, as organ function relies on the same structures. 

Thus, maintenance of matrix structures ensures functional reaction spaces, prevents inflammation, and pre-
serves proper function of organs, i.e. health. This maintenance process is called regenerative repair or pri-
mary wound healing. Because of its importance, the body will uphold it over decades, and with considerable 
effort.  

Regenerative repair will only become slow and ineffective, when the metabolic processes necessary to main-
tain it become ineffective. This is exactly what happens with age.  

This explains the danger posed by the combination of persisting loss of surface integrity and progressively 
declining regenerative repair. Due to this combination, medicine witnesses a steady increase in number and 
severity of Chronic Inflammatory Diseases in aging societies affecting various organs, such as lung, vascular 
system, bowels, joints and skin. 

Identifying Biomarkers and Targets for Chronic inflammation of the aging lung 

The lungs have a surface area equivalent to a tennis court. With each breath (and just at rest, we breathe 
roughly 16 times per minute), this huge surface is pulled wide by muscle force and then contracted again only 
by the elastic structure of the lung. The biophysical forces put on this lung structure during breathing are 
considerable. Therefore, the loss of surface (matrix) integrity in structurally and functionally critical lung com-
partments, such as the small bronchi (the air-conducting space) and the alveoli (the gas-exchanging space) 
has tremendous effects, inflammation being just its first result. 

Not surprisingly, acute pneumonia (pulmonary inflammation) is the most common cause of death in aging 
individuals - regardless of what other disorder is simultaneously occurring in the body.  

Yet, chronic pulmonary inflammation is equally disastrous, but much less apparent, as the body’s regenera-
tive repair capacity (shrinking with age) masks its effects on structure and function. As a result, the critical 
outcome of chronic inflammation are usually difficult to diagnose before the age of 50. This is unfortunate, 
because the combined pathology of structural disintegration will become progressive at that stage, as the 
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body has no primary repair capacity anymore to withstand. The result is both renewed inflammation and a 
different repair quality called secondary repair (i.e. scarring = fibrosis). 

While medical and pharmaceutical development has centered on inflammatory processes for many decades, 
persistent loss of structural integrity combined with a growing inability to sustain regenerative wound heal-
ing have only recently gained attention.  

This new knowledge concerns the very basis of Precision Medicine for Aging People, i.e. the identification of 
(diagnostic) biomarkers and (pharmaceutical) targets for chronic inflammation.  

This identification process centers on combined clinical and biological detection of stage-specific biomarkers 
linking diagnosis and treatment, i.e. targets required for targeted treatment by prospective clinical studies. 
Fortunately, this has been possible, as each stage of disease comprises critical periods characterized by key 
biomarkers linking structural failure to both inflammation and loss of function. Not very surprisingly, the 
majority of these key markers originate from processes controlling and enabling repair. 

The achievement of Transgenion’s team over the last two decades has been the identification of these bi-
omarkers and targets based on a meticulous and time-consuming approach. It contained a series of 27 con-
trolled prospective clinical and basic studies considering all requirements essential to Precision Medicine:  

a) Repeated, long-term measurement of  
b) all possible molecular reactions,  
c) under the conditions of Health vs. Chronic inflammation, 
d) Regenerative repair vs. Fibrotic repair,  
e) Clinical and Functional Improvement vs. Clinical and Functional Worsening, in 
f) Structurally and Functionally critical organ tissues of lung and other organs (such as liver and skin). 

This has so far resulted in 25 international patents (US, Europe, Japan). 

The reasoning for this unique filter system was that the systematic comparison between similar reactions 
under varying, but known and measurable conditions are prone to yield significantly more specific and asso-
ciative results. After all, organs may have different functions - but share their structural basis. 

The conclusion of 20 years of combined clinical and biomolecular targeting:  

Comparable and even identical molecular processes exist in chronic inflammation and irregular repair (such 
as fibrosis), and these may affect several organs (and based on that, different diseases) at the same time.  

Example 1: The identification of validated biomarkers and targets for COPD  

A typical example for this is a disease called Chronic Obstructive Pulmonary Disease (COPD), one of the most 
common chronic inflammatory reactions in aging individuals (for details, see figures below): 

The chronic inflammatory process ② in the bronchi starts rather early (usually between the age of 20 and 
30) due to the disturbance of surface integrity ①. However, the marked increase of regenerative wound 
healing ③ will subdue the resulting inflammation for a long time (Fig. a)). 

During this period, physicians will rarely notice the process of chronic inflammation, due to non-specific symp-
toms appearing just on occasion, typically under biophysically or biochemically amplifying conditions, such as 
smoking or cold air. Even more important, regular airflow in the bronchi and normal gas exchange in the alveoli 
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is fully preserved during this period, as regular structure and function of pulmonary compartments is ensured 
by intensified regenerative repair. 

 

Only when regenerative wound healing activities ③ decline by increasing age, a new but restrictive repair 
attempt will follow, primarily featuring matrix metabolism, which is indispensable for spatial orientation of 
growth, which is the first step of regenerative repair. Notably, during maximum progression of COPD (i.e. the 
time when diagnosis is presently made), dissolution of the elastic matrix ④ and fibrotic (secondary) repair 
⑤ occur simultaneously in a combined fashion (Fig. b)). 

 

However, completion of organ renewal, i.e. the concomitant generation of new epithelial, endothelial and 
matrix structures requires the intact matrix. Because of the permanent matrix destruction induced by the key 
diagnostic and therapeutic target, called CEMIP/KIAA1199, only secondary (fibrotic) repair prevails.  
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The result: 1) the structure of the bronchi will only be preserved as a dysfunctional, scarred and shrinking 
tube, not as an elastic air-conducting compartment, and 2), in the neighboring air spaces composed of just a 
thin matrix composed of the highly elastic hyaluronic acid chains, matrix dissolution will destroy the matrix, 
and by that the very basis for capillary outgrowth resulting in emphysema formation. 

The pathological and symptomatic consequences are twofold as well. Impeded air conduction causes short-
ness of breath and growing feelings of asphyxia, and the depletion of oxygen uptake due to severely restricted 
gas diffusion causes critically reduced functions of all organs of the body inevitably leading to death, not to 
mention the repeated (and dangerous) periods of acute inflammation (exacerbations) due to the simultaneous 
destruction of critical pulmonary surface structures.  

The decisive biomarkers (for both diagnosis and therapy) at this critical stage of COPD are CEMIP/KIAA1199 
(causing the activation of human hyaluronidases that destroy the elastic pulmonary matrix consisting of 80% 
hyaluronic acid) and DMBT1 (being the core indicator for regenerative epithelial repair coupled with epithelial 
defense against infections = "innate immunity"). 

Thus, diagnosis of progressive COPD is based on the ratio of expression between the major marker for COPD 
progression (CEMIP/KIAA1199) and the major marker for regenerative repair (DMBT1) with a unique cut off 
value of 3.63 (see figure below). This establishes at the same time the primary therapeutic target for pro-
gressive COPD (GOLD °II and °III): When the diagnostic cutoff value falls below 3.63, antagonization of CE-
MIP/KIAA1199 is required for therapy. The clinical approval studies for this approach are in preparation. 
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Transgenion: Summary of Strategy 

In order to define the sequence of stage-specific biomarkers and targets associated with disease de-
velopment and progression, it was necessary to compare all phases of disease at the site of its most 
critical impact over a long period. We have realized this in a clinically, functionally, radiologically and 
symptomatically controlled sequence of lung biopsies taken from the critical areas of the lung fol-
lowed by full scale serial molecular analysis and genome-wide association studies supported by AI. 

 

The most vulnerable and functionally important area of the lung in both chronic inflammation, such 
as chronic obstructive pulmonary disease (COPD), and progressive fibrosis, such as idiopathic pul-
monary fibrosis (IPF) is the transition zone connecting the peripheral airways (essential for fast and 
unrestricted airflow) to the adjacent tissue required for gas exchange, the alveolar space. 

The initial task of Transgenion was to provide the bridging strategy of clinically validated target 
identification urgently needed for pharmaceutical developments. Over the past twenty years, 
Transgenion’s team has successfully accomplished this important bridging function between basic 
research and clinical science - not only in case of COPD, as described above.  

As a result, development of Precision Medicine in Chronic Inflammatory Diseases is now possible. 
The future of Precision Medicine for Healthy Aging has started.  


