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Telomere biology disorder (TBD) Dyskeratosis congenita (DKC) leads to progressive multi-organ failure as impaired 

telomere maintenance disturbs cellular proliferative capacity. Especially in adults, clinical course of DKC is highly 

heterogeneous. A wide range of hepatic manifestations can be observed from asymptomatic liver enzyme elevation to 

cryptogenic liver fibrosis/cirrhosis (1). Non-invasive transient elastography (TE) predicts early fibrosis by measuring liver 

stiffness (in kilopascal, kPa) (2). Here, we present the results of liver screening procedures in the DKC patient cohort of the 

Aachen TBD registry (ATR).

Patients were included in the ATR when physician suspects TBD clinically and/or according to the German Aplastic Anemia 

recommendations (www.onkopedia.de). Telomere length (TL) of peripheral blood was analyzed with flow-FISH, mutations 

in TERC/TERT detected by next-generation sequencing. Patients were eligible if they had liver ultrasound, TE and a DKC-

associated genetic mutation. Liver stiffness cut-offs were used as follows: ≤7 kPa minimal/no presumed fibrosis, 7.1-9.9 

kPa moderate fibrosis, ≥10 kPa severe fibrosis and ≥13 kPa liver cirrhosis. Clinical, radiographic and laboratory data were 

obtained reviewing medical records. 
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• Subclinical chronic liver disease is frequent in patients with adult-onset, cryptic DKC, but not regularly found by impaired 

liver tests. 

• In our cohort, all patients with suspected liver manifestations had liver fibrosis stage 2 or higher. Three of four patients 

with no previous suspected liver manifestation exhibited liver fibrosis. 

• Therefore, screening based on laboratory assessment should be complemented by regular, e.g. once yearly TE in the 

routine work-up in order to detect subclinical liver fibrosis/cirrhosis and improve management in this highly vulnerable 

group of patients. 
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• Nine consecutive patients with DKC (aged 38.3 ± 13.4 years, six males) were included in the analysis. 

• All patients showed moderate signs of pancytopenia and TL below the first percentile in lymphocytes. Mutations in the 

TERC gene were found in five patients, TERT mutations in four. All patients had the cryptic DKC variant primarily 

manifesting in adulthood with a mean age of 30.0±12.7. 

• 55.6% (n=5) of the patients had a suspected liver manifestation, only one patient had confirmed liver fibrosis by liver 

biopsy. 

• Predominantly affected organ systems were bone marrow (100%) and lung (66.6%), see table 1. 

• Laboratory parameters were classified according to CTC grading. ALT, AST, Albumin, PTT and ALP were normal or 

slightly elevated in all patients (CTC grade 0-1). Only two patients showed increased Bilirubin, one increased INR (CTC 

grade 2), see table 2. 

• Hepatic ultrasound revealed inhomogeneous parenchyma in seven patients (77.7%), increased liver echogenicity in five 

patients (55.6%). All patients with normal laboratory parameters showed unspecific ultrasound changes, one patient with 

elevated Bilirubin had normal ultrasound. 

• Median liver stiffness was 10.7 kPa. The percentage of liver stiffness ≤7 kPa, 7.1-9.9 kPa, ≥10 kPa and ≥13 kPa was 

11.1%, 33.3%, 22.2% and 33.3%, respectively. 88.8% of patients were thereby classified as moderate fibrosis to 

cirrhosis by TE, see table 2 and figure 1. 
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Figure 1

Displays the distribution of liver stiffness in kilopascal (kpa) and fibrosis (F) grade 0-4. * marks each individual patient. Eight patients showed 

liver fibrosis, F ≥2. 

Age, (y) mean ±SD
At  PM
At diagnosis
At TE

30.0 ± 12.7
38.3 ± 13.4
41 ± 12.0 

Sex, male, No (%) 6 (66.6)

Type of DKC (%) Cryptic variant (100%)

Telomer length < 1st percentile, No (%)
Lymphocytes
Granulocytes

9 (100)
9 (100)

Affected gene mutation, No (%)
TERC
TERT

5 (55.6)
4 (44.4)

Gene variants
TERC

TERT

n.54_57del(50 %)
n. 73G>A(50%)
cn.107G>C
n.128A>G(50%)
n. 73 G>A(50%)

c.2639C>T, [p.Ala880Val]
c. 3257G>A, [p. 1086 R>H (HET.)]
c. 2059G>A, [p. R972h (HET.)]
c.2147C>T, [p. (Ala716Val)]

Additional organ involvement, No (%)
Bone marrow
Lung 
Liver*
Hair
Others (nails, heart, endometrium, eye)

9 (100)
6 (66.6)
5 (55.6)
5 (55.6)
1 (12.5) each

Table 1: Patient characteristics of analyzed cohort

Laboratory parameters
ALT (U/l)
AST (U/l)
Total Bilirubin (mg/dl)
ALP (U/l)
INR
PT(seconds)
Albumin (g/dl)
Platelets (/nl)

Median (IQR)
35 (29, 56)
46 (30, 66)
1.13 (0.36, 1.77)
97 (70, 160)
1.14 (1.08, 1.25)
30.1 (29.7, 33.8)
4.1 (3.7, 4.5)
38 (16, 67)

CTC grade
0
1
0
0
0
0
0
3

Hepatic ultrasound
Inhomogenous parenchyma
Increased echogenicity
Nodular contur
Evidence of portal hypertension

No (%)
7 (77.7)
5 (55.6)
3 (33.3)
1 (11.1)

Fibrosis stage by transient elastography
0/1
2
3
4

No (%)
1 (11.1)
3 (33.3)
2 (22.2)
3 (33.3)

Table 2: Liver features

PM, primary manifestation; TE, transient elastography, No, number; * Liver involvement stated before TE. 

IQR, interquartile range; CTC, common toxicity criteria; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; INR, international normalized
ratio; PT, prothrombin time; No, number
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