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ABSTRACT 

An increased incidence of deficiency of serum antiproteases has been reported in patients with 

chronic obstructive pulmonary disease but has not been well proven in association with other 

conditions. Currently taking place around the world debate on the role of serpin (serine protease 

inhibitor) in tumor genesis. Protease inhibitors such as alpha-1 antitrypsin were kept counteract tumor 

progression and metastasis, because of their ability to inhibit proteases. So is there any connection 

between inherited alpha-1 antitrypsin deficiency and Chondrosarcoma? Here is reported 47-year-old 

woman, that was admitted to the Oncology Department because of humerus Chondrosarcoma signs . 

The patient also had a history of chronic obstructive pulmonary disease. After a chest X-ray and 

consulting pulmonologist alpha-1 antitrypsin deficiency was suspected. Severe Alpha-1 antitrypsin 

deficiency (PIZZ homozygous genotype) was established. Alpha 1-antitrypsin deficiency may have 

facilitated the development of Chondrosarcoma. Due to the low incidence of such diseases, we 

assume that there is little chance of such rare disorders goes together in the same patient. 

 

INTRODUCTION 

 Alpha-1 antitrypsin (AAT) deficiency is an 

autosomal-codominant genetic disorder that predisposes 

individuals to the development of liver and lung disease 

[1,2]. Alpha-1 antitrypsin deficiency is an under-

recognized condition worldwide with only a minority of 

affected individuals detected, long diagnostic delays 

between initial symptoms and diagnosis, and evidence that 

patients may see many physicians with suggestive 

symptoms before an exact diagnosis is made [3,4]. 

The AAT protein is encoded by the protease 

inhibitor (PI) locus located on chromosome 14q32.1 [3]. 

Primary AAT function is to inhibit neutrophil elastase In 

severe deficiency, anti-elastase protection in the lung 

interstitium and alveolar space is markedly decreased to 

about 15–20% of normal levels, similar to the decrease in 

plasma levels The PI locus is highly polymorphic, and 

approximately 100 variants have been identified [1,3].
 

Normal serum levels (1- 2.5 g/l) of AAT are associated 

with the M allele [3]. Most of the pathology related to 

AAT deficiency is linked to the Z allele, and in clinical 

practice, 96 % of AAT deficiency patients have a ZZ 

genotype. The remaining 4% belongs mostly to SZ, MZ 

and other rare deficiency genotypes [4]. Recent guidelines 

from the World Health Organization and the American 

Thoracic Society/European Respiratory Society 

recommended screening programs suitable for the creation 

of AAT deficiency detection in patients with chronic 

obstructive pulmonary disease [1]. 

Worldwide debate takes place among scientists 

regarding the role of serpin (as serine protease inhibitors) 

in tumor genesis. Tumor progression, which is made up of 

tumor growth, invasion and metastasis may be boosted 

synthesized in cancer cells and / or host cells [2]. Protease 

inhibitors, which provide protection against the serine 

protease activity includes the AAT and some other serpin 

[2]. Protease inhibitors generally been considered to 

counteract tumor progression and metastasis, as their 

ability to inhibit the protease [2]. However in this case we 

are not sure whether ATT deficiency could promote the 

progression Chondrosarcoma. 
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Chondrosarcoma is a bone tumor of mesenchymal 

origin [3]. The aim of this report is to discuss all the 

possible clinical and pathophysiological relationship in 

patient with Chondrosarcoma and inherited AAT 

deficiency. 

 

Case report 

47-year-old non-smoking woman with signs of 

relapse of humerus Chondrosarcoma was admitted to the 

Department of Oncology, LUHS for radiation therapy. The 

patient complained of malaise, shortness of breath, 

coughing, and exertion. Her past medical history included 

surgery performed in 2004 Chondrosarcoma of the left 

proximal humerus. The patient was 15-year history of 

COPD treated with inhaled glucocorticoids and long-acting 

bronchial tubes. In a clinical trial Wheezy has been found 

in the chest X-ray and CT studies were performed. Chest 

CT identified a number of institutions both fibrous lung 

metastases without. Pulmonary emphysema with Bullae 

were founded in the largest bullae was 3 cm in diameter. 

Laboratory test showed 0.26 g / L of serum AAT 

concentration. It showed severe AAT deficiency (20% of 

normal range). AAT phenotype was evaluated in 

Isoelectric focusing, thus creating PIZZ phenotype. 

Spirometry showed third degree of bronchial obstruction: 

FEV1 - 30% (0,73l) FTC - 64% (1,80l), FEV1 / VC 0.3. 

Upper abdominal ultrasonography showed no abnormal 

changes in liver size was normal, smooth and 

homogeneous structure. 

The patient was dismissed with AAT deficiency 

diagnosis. Also was recommended that appropriate genetic 

testing of family members. Specific treatment therapy for 

AAT can be recommended, but it was not indicated in this 

case. According to the recommendations made by the ERS 

/ ATS, AAT drug treatment is not effective enough, if 

FEV1 is less than 50% [1]. 

 

DISCUSSIONS 
 Based on the examination of this case, we made the 

assumption that AAT deficiency can lead to a higher risk 

of development and progression Chondrosarcoma course. 

Even if there is no clear risk to development 

Chondrosarcoma , for individuals with homozygous AAT 

deficiency, several reports have shown a possible 

association with the other types of tumors [4, 5]. An 

increased risk of liver, bladder and bladder cancer, biliary, 

colon cancer, pancreatic carcinoma, breast cancer, 

malignant lymphoma, lung cancer and some other types 

have been found to be related to the inbalance of protease 

inhibitors [2 , 4]. 

The very first documented fact has been revealed 

that inherited AAT deficiency is a major risk factor for the 

development of liver cancer. Daily production of AAT is 

34mg per kilogram of body weight, and about 70% of the 

human AAT is synthesized by hepatocytes and it is 

secreted into the circulating blood [1,2]. It is found in more 

than 75 allelic variants of the protease inhibitors locus, but 

the typical variations that lead to a certain lack of AAT is S 

and Z [1]. PIZZ AAT deficiency is a serious inherited 

condition that leads AAT plasma levels up to 

approximately 20% of the normal stems from the fact that 

the intracellular accumulation of secretion and obstruction, 

but not due to decreased AAT synthesis [6]. From Z AAT 

polymers in the endoplasmic reticulum of hepatocytes 

retention may cause liver damage due to hepatitis and liver 

cirrhosis for hepatocellular carcinoma [7]. 

Hereditary AAT deficiency also may be a risk 

factor for lung cancer, particularly squamous cell 

carcinoma, bronchoalveolar carcinoma, or [5]. Lung cancer 

is believed to be lower circulating protease inhibitors that 

can protect against attack neutrophil elastase [2] lungs 

result. Neutrophil elastase destroys elastin wall breathing 

terminal device and it has to consider among COPD and 

lung cancer path role [1]. We claim the initiation of 

Chondrosarcoma may be caused by AAT deficiency, 

which optionally is formed between proteases and their 

inhibitors imbalance as well. 

After several reports of clinical trials, we have 

found a link between AAT deficiency and an increased risk 

of malignant lymphoma. Because of the potential role of 

AAT in view of the problems of development 

lymphoprolipheration hypothesis was an increased 

incidence of abnormal phenotypes Pi (Pi Pi MZ HS) of 

malignant lymphomas [8]. Anaplastic large cell lymphoma 

is non-Hodgkin lymphoma subtype, and some data indicate 

that the serpin A1 has invasion promoting the development 

of [9]. 

Our assumption is that the protease inhibitors and 

protease imbalance can lead to an increased number of 

neutrophil elastase. Serine protease or a neutrophil elastase 

prevents the host cells and it is the most destructive 

enzymes in the body. Kawabata and his colleagues 

reported that the destructive role raised neutrophil elastase 

may cause acute lung injury [11,12]. Elastase can degrade 

not only eliminate microorganisms or other organic 

molecules that have undergone phagocytosis by 

neutrophils [13,14], but it can also worsen the insoluble 

elastin and hydrolyze some of the other proteins, including 

collagens, fibronectins, proteoglycans and other 

extracellular matrix proteins [15-19 ]. Neutrophil elastase 

may also impair the growth factors involved in tumor 

genesis [4]. Total raised concentrations of neutrophil 

elastase can cause tissue damage and destruction 

beginning, thus promoting the development of cancer. 

Same as elastolytic destruction caused by protease in the 

lungs can lead to bone and cartilage tissues.  

Thus chondrosarcoma is a cartilage cancer. 

Cartilage is composed of specialized cells called 

chondrocytes, which produce a large amount of 

extracellular matrix composed of collagen fibers, a lot of 

ground material which is rich in proteoglycan and elastin 

fibers [2]. Significant effects of metaloproteinases (MMP) 

for tumor invasion and metastasis has already been 

established [16]. 
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Cartilage degradation can be initiated by an MMP, 

particularly MMP-13 [17]. The main type of cartilage is 

collagen type II collagen and it is degraded by MMP-13 

(collagenase-3) [17]. MMPs can be activated by neutrophil 

elastase in 1 gus type matrix metalloproteinase [4]. In 

general, increased levels of MMP can cause damage to the 

cartilage [17] and cause malignant tumors. Thus alpha-1 

antitrypsin deficiency, which can increase neutrophil 

elastase levels in the body gives rise to proteolytic activity 

of MMP [4]. The genesis of cancer at the molecular level 

in the nucleus of human cells, runs to the SOS system 

activity - when the DNA repair system is running. [4] 

These systems are intended to identify errors in DNA, 

preventing cell transformation and malignisation [18-20]. 

These changes can cause cell transformation and tumor 

occurrence. Another possible mechanism may be a process 

where neutrophil elastase lowers cell response to TNF and 

cause non-ceasing cell growth [4]. So Chondrosarcoma is 

multifactorial disease, that represents a number of possible 

triggers for the start of the tumor. 

TNF-α - inflammatory cytokine is important in 

COPD pathogenesis [20, 21] and processes where AAT is 

involved [22]. In vitro studies have demonstrated that AAT 

inhibits TNF-α production [23]. However, no associations 

between serum TNF-α concentration and other parameters 

have been found in our study. It is observed that TNF-α 

levels may be elevated in the sputum, bronchial biopsies, 

and circulation of COPD patients [24-26]. Other 

investigators analyzing TNF-α level in COPD patients did 

not find any association with the severity of disease [7]. 

One possible explanation for this could be that these 

cytokines mainly act in peripheral lung tissues and 

differences in their levels could be detected in induced 

sputum but not always in systemic circulation. Thus 

sTNFR-1 is positively correlated with inflammatory 

markers – AAT and CRP. In addition, a positive 

correlation between sTNFR-1 and sTNFR-2 was 

documented. These soluble receptors, which inhibit the 

inflammatory effect of TNF-α, are expressed and released 

from many different cells, enabling even elevation of 

concentration in systemic circulation, where they can be 

detected [1]. Monocytes / macrophages are a significant 

component of inflammatory infiltrate in COPD [1, 27-28]. 

This observation provides evidence that a direct 

relationship exits between the accumulation of sCD14 and 

the reciprocal decrease in mCD14 expression. The 

biological function of sCD14 is not clear so far. An excess 

of sCD14 is shown to inhibit LPS binding to mCD14 and 

hence block cellular activation [29]. Recent findings 

support the hypothesis that a modulation of LPS-induced 

monocyte activation by AAT may be related to the AAT-

induced modulation of CD14 levels [30-34].  

These data show that AAT has immunomodulating 

capacity, and a rapid increase in AAT concentrations 

during various inflammatory and infectious conditions may 

enhance the magnitude of inflammatory cell responses to 

endotoxin and subsequently accelerate resolution of the 

inflammatory reaction [35-38]. However, associations are 

complex and understanding the interplay of various 

mediators will require appropriately designed further 

studies. 

Based on our findings, we suggest that AAT 

deficiency may facilitate development of Chondrosarcoma. 

Both diseases are in very low frequency in general 

population. Frequency of Chondrosarcoma was 8 cases per 

1 million people [19]. Therefore, AAT deficiency rate is 

generally 1: 5000 [20]. Because of this low incidence, we 

can assume that there is only a slight chance of these two 

rare diseases occurs together in the same patient. 
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